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Abstract 

A solar cell is a type of electronic device that directly converts solar energy from 

light into electricity. A current and a voltage are produced by the sun's light shining 

on the solar cell to produce electrical vigor. This process requires a material that, 

when exposed to light, elevates an electron's energy level in the first stage. 

Additionally, in the second stage, this stronger electron is transferred from the solar 

cell to an external circuit. As a result, the electron loses energy in the outside circuit 

before returning to the solar cell. The requirements for photovoltaic energy 

conversion can potentially be met by a variety of materials and techniques. Although 

not strictly speaking, nearly all photovoltaic energy conversion uses semiconductor 

materials in the form of a p-n link. Taking into account the increase in tolerable vigor. 

Solar energy is the best example to use to show this. We will examine the many types 

of solar cells and their characteristics in this essay. 

Keywords: Solar cells, dye-sensitized solar cells, Quantum Dot solar cell, multi-

junction solar cells, Hybrid solar cells  

 

Introduction 

The amount of solar energy that the Earth receives is astounding. It delivers more 

energy in a day than the present population would require in 27 years. According to 

this statement, "The amount of sun glow considering the earth over a three-day 

period is comparable to the energy stored in all fossil energy provenances." Despite 

being a free, endless resource, harnessing solar energy is a relatively new idea. We 

have gone a long way considering that "the first practical solar cells were made less 

than 30 years ago." There is no longer a justification not to consider solar vigor for 

your home due to the increase in solar handicraft companies creating unique and 

specific sun power systems for individual homes. 
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The rate of sunshine and the cost of the material are the only two drawbacks of using 

solar electricity. The amount of sunshine that a place receives "variously depends on 

its location, the time of day, the season, and the presence or absence of clouds. In 

this research, we will examine different types of solar cells in light of the relevance 

of solar cell usage and the astonishing application of solar energy. 

A solar cell, also known as a photovoltaic cell, is an electrical system that converts 

light energy directly into electricity through a phenomena known as photovoltaic 

efficacy. A system whose electrical characteristics, such as current, voltage, or 

resistance, change when exposed to light is a type of photoelectric cell. The 

foundation of photovoltaic modules, also referred to as solar panels, are solar cells. 

Whether the source is artificial light or sunshine, solar cells are classified as 

photovoltaic. They can be utilized as a photodetector (for infrared detectors, for 

instance), to monitor light or other electromagnetic glows close to the visible 

spectrum or to gauge the intensity of light. 

Three fundamental qualities are required for a photovoltaic (PV) cell to function: 

1. The attraction of light, producing either electron-hole pairs or exactions. 

2. The segregation of charge carriers of contrary types. 

3. The apart exploitation of those carriers from an external circuit. 

Meanwhile, we can see in the below photos brief history of the solar energy process, 

and the development of solar tech, which demonstrate to us how solar cell could 

become the world's cheapest source of energy: 

Figure 1. A succinct history of solar cells 
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Figure 2. Development of solar tech during the years 

Materials and methods 

Common names for solar cells are derived from the semiconducting materials used 

to make them. To draw sunlight, these materials need to possess certain qualities. 

While some cells are suited for use in the region, others are designed to control and 

alter sunlight that reaches the Earth's surface. In order to take use of numerous 

absorptions and charge segregation processes, solar cells can either use multiple 

physical configurations (multi-junction) or simply one layer of light-absorbing 

materials (single-junction). To take advantage of various attractions and charge 

segregation processes, solar cells can be constructed using a single substrate of a 

light-engrossing substance (single-junction) or using a variety of physical forms 

(multi-junction). There are three generations of solar cells: first, second, and third. 

The first generation of cells, also known as conventional, traditional, or wafer-based 

cells, are made of crystalline silicon type, the most popular PV technology on the 

market. Slim film solar cells are the second generation of cells. Many thin-film 

applied sciences, also known as emerging photovoltaics, are present in the third 

generation of solar cells. 

There has been a lot of research invested in these technologies despite the fact that 

their efficiencies had been at a low rate and the consistency of the absorber material 

was frequently too stunted for joinery applications. This is because they promise to 

achieve the goal of producing low-cost, high-efficiency solar cells. Silicon solar cells 

are found in "first generation" panels. They are either carved out of a block of silicon 

that contains many different crystals or constructed from a single silicon crystal 

(mono-crystalline) (multi-crystalline - shown at right). 

Due to their decreased material requirements, "second race" thin-film solar cells are 

more affordable to produce than conventional silicon solar cells. The thin-film PV 

cells are a physically thin technology that has been used in photovoltaics, as the name 

suggests. Although they are only marginally less stunning than other types, they do 
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need a larger surface area to provide the same level of power. The various solar cell 

types include the following: 

Dye-Sensitized Solar Cell (DSSC) 

Dye Sensitized solar cells (DSSC), also somewhat referenced to as dye-sensitized 

cells (DSC), are a third-generation photovoltaic (solar) cell that changes any 

observable glory into electrical energy. This new class of advanced solar cells can 

be likened to feigned photosynthesis due to the way in which it emulators nature’s 

attraction of light vigor. DSSC is a factious technology that can be used to produce 

electricity in a broad span of light conditions, indoors and outdoors, enabling the 

user to turn both sophisticated and normal glory into energy to power a wide span of 

electronic systems. A dye-sensitized solar cell, also known as a thin film solar cell 

or DYSC (Roy et al., 2011) solar cell, is a low-cost type of solar cell. 

The DSSC has a number of appealing qualities, including being simple to create 

using standard roll-printing procedures, being semi-pliable and semi-translucent, 

which implies a variety of uses not possible with glass-based systems, and the fact 

that the majority of the materials used are affordable.  

An affordable solar cell from the group of slim film solar cells (Bose et al., 2015) is 

a dye-sensitized solar cell (DSSC, DSC, or DYSC; (Roy et al., 2011). It is based on 

a photoelectrochemical semiconductor that is formed between an electrolyte and a 

photo-sensitized material. The DSSC has some attractive features; it is 

uncomplicated to make utilizing customary roll-printing procedures, is semi-pliable 

and semi-clear which suggests a diversity of uses not suitable for glass-based orders, 

and most of the materials used are inexpensive.  

 

Figure 3. Dye-sensitized solar cell device schematic. 
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Practical experience has shown that it is difficult to remove some expensive 

materials, particularly platinum and ruthenium, and the fluid electrolyte makes it 

impossible to create a cell that is suitable for use in all weather conditions. Even 

though its conversion efficiency is lower than that of the best thin-film cells, from a 

practical standpoint, its value to implementation ratio must be high and sufficient to 

enable them to compete with fossil fuel electricity production by achieving grid 

parity. Commercial applications that were delayed because to issues with chemical 

consistency (Tributsch., 2004). 

Hybrid Solar Cell 

In hybrid solar cells, the advantages of both organic and mineral semiconductors are 

combined. Conjugated polymers that draw glory as of the giver and redeploy cavities 

are related to or produced from living matter in hybrid photovoltaics. In hybrid cells, 

minerals are used as the electron transmitter and acceptor in the structure (Milliron 

et al., 2005). The roll-to-roll hybrid photovoltaic systems have the potential to be not 

only affordable but also capable of scalable solar energy conversion. 

In hybrid solar cells, the natural substance is mixed with a great electron carrier 

material to figure the photoactive layer (Shaeen et al., 2005). The two substances are 

mixed simultaneously in a heterojunction-sort photoactive substrate, which can have 

a better vigor alteration yield into a single material. One of the substances does as 

the photon absorber and exaction giver (Saunders et al., 2008). 

 

Figure 4. Schematic of Hybrid Solar cell. 
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Multi-junction Solar Cell (MJ) 

Multi-junction (MJ) solar cells are solar cells with several p–n connections built of 

different semiconductor substances. Each material's p-n connection will produce an 

electric current in reply to several wavelengths of light. The utilization of numerous 

semiconducting materials permits the absorbance of a wider span of wavelengths, 

progressing the cell's daylight to electrical vigor transformation output. Common 

one-junction cells have a most visionary output of 34%. In a theory way, an 

unlimited quantity of junctions would have a limiting efficiency of 86.8% under 

extremely focused daylight. 

Nowadays, the excellent laboratory instances of customary crystalline silicon solar 

cells have efficiencies of 20%-25%, while lab instances of multi-connection cells 

have indicated a performance of over 43% (Bagher et al., 2015).  

 

Figure 5. Multi-junction Cell. 

Quantum Dot Solar Cell 

A solar cell design that uses quantum dots as an appealing photovoltaic material is 

known as a quantum dot solar cell. It seeks to rebuild massive materials like silicon, 

CIGS (copper, indium, gallium selenide), or CdTe. Quantum dots have band gaps 

that are harmonic among a broad span of vigor steps by altering the dots' measure. 

In mass materials, the band gap is stable by the selection of substances.  
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Figure 6. Schematic of Quantum-dot solar cell. 

This trait creates quantum dots noteworthy for multi-connection solar cells, where a 

diversity of substances are used to ameliorate yield by collecting manifold shares of 

the solar vision. Quantum dots have been referred to as "artificial sophisticated 

atoms". 

 

These vigor ranks are harmonic by altering their scope, which in turn describes the 

band gap. The dots can be extended over a scope of the measure, letting them 

describe a type of band gaps in the absence of altering the underlying substance or 

making procedures (Brabec et al., 2004). 

 

Figure 7. Schematic of operating Quantum dot solar cell. 
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Thin Film Solar Cell (TFSC) 

The construction of a thin-film solar cell (TFSC), a second-generation solar cell, 

involves layering one or more thin substrates or thin films of photovoltaic material. 

Thin-film solar cells, which include amorphous and other thin-film silicon, cadmium 

telluride (CdTe), copper indium gallium diselenide (CIGS), and others, are used in a 

variety of technological processes (a-Si, TF-Si). 

The film's width is adjustable between a few nanometers (nm) and tens of 

micrometers (m), making it significantly thinner than thin-films rival technology, 

such as the conventional, and first-generation crystalline silicon solar cell. This 

enables flexible, lighter-weight, and low-drag thin film cells. It serves as a semi-clear 

photovoltaic polishing agent that can be applied to windows and is used to create 

integrated photovoltaics. 

 

Figure 8. Schematic of this film solar cells structure. 

Conclusion 

Solar vigor which is a composition of glory and warmth is built by the sun. This 

vigor change position from the sun and arrives at the ground where people gather via 

solar gatherers and change it into any favorable shape of vigor. Considering a 

hypothesis this capable of being a renewed origin of vigor is strong adequate to 

exchange the demand of electric energy that we achieve from 650 tanks of oil yearly. 

Some of the properties of solar vigor: 

1. Powerhouses: In customary vigor producing centers not able to be renewed 

vigor origins are utilized to boil water and generate vapor so that a machine for 
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producing continuous power in which a wheel or rotor can rotate and water to 

generate electricity. Albeit with the usage of solar vigor warmth of the sun is 

able to boil that water to generate vapor and spin turbines. 

2. Dwellings: The utilization of solar vigor is boosting houses nicely. Territorial 

instruments are able to easily use electric vigor make via solar vigor. In addition, 

this solar vigor is operating the solar stove to provide warm water in dwellings.  

3. Commercial benefits: On the ceilings of several constructions we are able to 

detect glass PV modules or other styles of solar panels. These boards are utilized 

there to reserve electric vigor to diverse companies or other sections of the 

construction in a faithful method.  

4. Ventilation technique: In copious sites solar vigor is utilized for the provision 

of fresh air to a room, and building targets. It aids in running bath fans, floor 

fans, and ceiling fans at homes.  

5. Vigor pump: Solar vigor does not just assist in enhancing the provision of the 

new air procedure in your dwellings of course with this it is able to even aid in 

distributing water in every home. 

6. Swimming places: Pools are excellent entertainment for children and grown-

ups during the year. While among the winter seasons it is hard to maintain the 

water warm in these swimming zones with the lowest energy use. Solar vigor is 

able to support copious in this concern very well. 

7. Solar lighting: These kinds of lights are also famous for the light of the day, and 

task with aid of solar energy. These glares reserve the normal vigor of the sun 

during the day and afterward change this vigor into electric energy to the beam 

of the lamp during the night.  

8. Solar Automobiles: It is an electric automobile that is refreshed by solar vigor 

or the light of the sun. Solar boards are utilized on this automobile that engrosses 

sunshine and so alters it into an electric system vigor.  

9. Distant usages: Distant homes are taking the advantage of solar vigor on a wide 

range. Long-range academies, gathering places, and hospitals are able to use 

solar boards and batteries in them any place to generate and utilize electric 

energy. 

Subsequent-races solar cells are able to be unlimitedly more practical thanks to a 

novel discovered nanotube design able to transform electrical charges 100 million 

times more elevated in comparison to formerly counted. The majority of the solar 

cells presently utilized silicon to engross light, albeit, vain in the substance has 

directed investigators to improve carbon nanotubes that are able to be installed to 

boost the light attraction abilities of current cells. 
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Figure 9. The diagram of improvement of photovoltaic solar cells 
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