
Types Of Solar Cell
In 2026 using triple III-V germanium cells and shingled matrix technology to interconnect cells, Fraunhofer
achieved efficiency of 34.4%. An important innovation was the use of direct cell-to-cell contact, eliminating
traditional solder-coated copper ribbons and the resulting shading of active cell areas. b2d1361ab2 In
conventional installations, such as fixed-tilt equator-facing solar panels or panels mounted... b2d1361ab2
Monocrystalline solar cell (mono-Si) b2d1361ab2 , to less than 2 μm thick, and theoretically could be as thin
as 100 nm. The devices can be supported on substrates cheaper than silicon, such as glass, steel, plastic or
other polymeric materials (e.g. paper). One of the challenges for thin film solar cells is that they do not
absorb as much light as thicker solar cells made with materials with the same absorption coefficient.
Methods for light trapping are important for thin film solar cells. Plasmonic-enhanced cells improve
absorption by scattering light using metal nano-particles excited at their localized surface plasmon
resonance. Plasmonic core-shell nanoparticles located in the front of the thin film solar cells can...
b2d1361ab2

Solar cell research This research can be categorized into three areas: making current technology solar cells
cheaper and/or more efficient to effectively compete with other energy sources; developing new
technologies based on new solar cell architectural designs; and developing new materials to serve as more
efficient energy converters from light energy into electric current or light absorbers and charge carriers.
technology solar cells cheaper and/or more efficient to effectively compete with other energy sources;
developing new technologies based on new solar cell architectural There are currently many research
groups active in the field of photovoltaics in universities and research institutions around the world
b2d1361ab2

Photovoltaic cells may operate under sunlight or artificial light. In addition to producing solar power, they
can be used as a photodetector (for example infrared detectors), to detect light or other electromagnetic
radiation near the visible light range, as well as to measure light intensity. b2d1361ab2 The active material
thickness varies from that of traditional silicon PV (~100-200 μm wafers) b2d1361ab2 Copper indium
gallium selenide solar cells (CI(G)S) b2d1361ab2 As of 2022, efficiency exceeds 18.1%. Quantum dot solar
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cells have the potential to increase the maximum attainable thermodynamic conversion efficiency of solar
photon conversion up to about 66% by utilizing hot photogenerated carriers to produce higher photovoltages
or higher photocurrents. b2d1361ab2 Photoelectrochemical cell (PEC) b2d1361ab2 Aluminium Back surface
field (Al-BSF) b2d1361ab2

Quantum dot solar cell It attempts to replace bulk materials such as silicon, copper indium gallium selenide
(CIGS) or cadmium telluride (CdTe). It attempts to replace bulk materials A quantum dot solar cell (QDSC) is
a solar cell design that uses quantum dots as the captivating photovoltaic material. Quantum dots have
bandgaps that are adjustable across a wide range of energy levels by changing their size. In bulk materials,
the bandgap is fixed by the choice of material(s). A quantum dot solar cell (QDSC) is a solar cell design that
uses quantum dots as the captivating photovoltaic material. This property makes quantum dots attractive for
multi-junction solar cells, where a variety of materials are used to improve efficiency by harvesting multiple
portions of the solar spectrum b2d1361ab2

Nanocrystal solar cell b2d1361ab2 One way of reducing the cost is to develop cheaper methods of obtaining
silicon that is sufficiently pure. Silicon is a very common element, but is normally bound in silica, or silica
sand. Processing silica (SiO2) to produce silicon is a very high energy process - at current efficiencies, it
takes one to two years for a conventional solar cell to generate as much energy as was used to make the
silicon it contains. More energy efficient methods of synthesis are not only beneficial to the solar industry,
but also to industries surrounding silicon technology as a whole. b2d1361ab2 Cadmium telluride solar cell
(CdTe) b2d1361ab2 As of 2024, the record for solar cell efficiency was 47.6%, set in May 2022 by
Fraunhofer ISE, with a III-V four-junction concentrating photovoltaic (CPV) cell. The record in real-world
conditions is held by NREL, which developed triple junction cells with a tested efficiency of 39.5%.
b2d1361ab2 Float-zone silicon b2d1361ab2 == Silicon processing == b2d1361ab2

Solar-cell efficiency Efficiency, in combination with latitude and weather, determine the energy output of a
solar system. Solar-cell efficiency is the portion of energy in sunlight that is converted into electricity by a
solar cell. Efficiency, in combination with latitude Solar-cell efficiency is the portion of energy in sunlight
that is converted into electricity by a solar cell b2d1361ab2

Several factors affect conversion efficiency, including its reflectance, thermodynamic efficiency, charge
carrier separation efficiency, charge carrier collection... b2d1361ab2 Typical quantum dots solar cells
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consist of a glass substrate followed by a transparent electrically conducting indium tin oxide(ITO) that
allows light to penetrate the solar cell. It also contains a conducting polymer, poly(3,4-
ethylenedioxythiophene) polystyrene sulfonate (PEDOT:PSS), to enroll... b2d1361ab2 Concentrated PV cell
(CVP and HCVP) b2d1361ab2 Multi-junction solar cell (MJ) b2d1361ab2 Perovskite solar cell b2d1361ab2
The absorption of light, generating excitons (bound electron-hole pairs), unbound electron-hole pairs...
b2d1361ab2

Plasmonic solar cell plasmonic-enhanced solar cell, commonly referred to simply as plasmonic solar cell, is a
type of solar cell (including thin-film or wafer-based cells) that converts A plasmonic-enhanced solar cell,
commonly referred to simply as plasmonic solar cell, is a type of solar cell (including thin-film or wafer-
based cells) that converts light into electricity with the assistance of plasmons, but where the photovoltaic
effect occurs in another material b2d1361ab2

The molecules used in organic solar cells are solution-processable at high throughput and are cheap,
resulting in low production costs to fabricate a large volume. Combined with the flexibility of organic
molecules, organic solar cells are potentially cost-effective for photovoltaic applications. Molecular
engineering (e.g., changing the length and functional group of polymers) can change the band gap, allowing
for electronic tunability. The optical absorption coefficient of organic molecules is high, so a large amount of
light can be absorbed with a small amount of materials, usually on the order of hundreds of nanometers. The
main disadvantages associated with organic photovoltaic cells are low efficiency, low stability and low
strength compared to inorganic photovoltaic cells such as silicon solar cells. b2d1361ab2

Bifacial solar cells In contrast, monofacial solar cells produce electrical energy only when photons are
incident on their front side. solar cell (BSC) is a photovoltaic solar cell that can produce electrical energy
from both front and rear side. In contrast, monofacial solar cells produce A bifacial solar cell (BSC) is a
photovoltaic solar cell that can produce electrical energy from both front and rear side. Bifacial solar cells
and solar panels (devices that consist of multiple solar cells) can improve the electric energy output and
modify the temporal power production profile compared with their monofacial counterparts b2d1361ab2

Heterojunction (HJT) b2d1361ab2

Thin-film solar cell Thin-film solar cells are a type of solar cell made by depositing thin layers of photovoltaic
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material onto a glass, plastic or metal substrate. Thin-film solar cells are commercially made with one of
several materials including cadmium telluride (CdTe), copper indium gallium diselenide (CIGS), and
amorphous thin-film silicon (a-Si, TF-Si). Thin-film solar cells are typically much thinner than the wafers
used in conventional crystalline silicon based solar cells. Thin-film Thin-film solar cells are a type of solar
cell made by depositing thin layers of photovoltaic material onto a glass, plastic or metal substrate
b2d1361ab2

Compared to silicon... b2d1361ab2 == Usage == b2d1361ab2 The DSSC has a number of attractive
features; it is simple to make using conventional roll-printing techniques, is semi-flexible and semi-
transparent which offers a variety of uses not applicable to glass-based systems, and most of the materials
used are low-cost. In practice it has proven difficult to eliminate a number of expensive materials, notably
platinum and ruthenium, and the liquid electrolyte presents a serious challenge to making a cell suitable for
use in all weather. Although its conversion... b2d1361ab2

Solar cell 5 to 0. Almost all commercial PV cells consist of crystalline silicon, with a market share of 95%. A
solar cell, also known as a photovoltaic cell (PV cell), is an electronic device that converts the energy of light
directly into electricity by using A solar cell, also known as a photovoltaic cell (PV cell), is an electronic
device that converts the energy of light directly into electricity by using the photovoltaic effect. Cadmium
telluride thin-film solar cells account for the remainder. Individual solar cell devices are often the electrical
building blocks of photovoltaic modules, known colloquially as "solar panels". 6 volts. The common single-
junction silicon solar cell can produce a maximum open-circuit voltage of approximately 0. It is a type of
photoelectric cell, a device whose electrical characteristics (such as current, voltage, or resistance) vary
when it is exposed to light b2d1361ab2

Efficiency of solar cells, defined as the ratio of incident luminous power to generated electrical power under
one or several suns (1 sun = 1000W/m2), is measured independently for the front and rear surfaces for
bifacial solar cells. BSCs and modules (arrays of BSCs) were invented and first produced for space and earth
applications in the late 1970s, and became mainstream solar cell technology by the 2010s. It is foreseen that
it will become the leading approach to photovoltaic solar cell manufacturing by 2030 due to the shown
benefits over monofacial options including increased performance, versatility, and reduced soiling impact.
b2d1361ab2 Crystalline silicon solar cell (c-Si) b2d1361ab2 Biohybrid solar cell b2d1361ab2 The current
industrial production of silicon is via the reaction... b2d1361ab2 Commercial solar modules may exceed 24%
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efficiency. As of 2025, the best reached 24.5%, typically lower than their cells in isolation. The most efficient
mass-produced solar modules have power density values of 175 W/m2 (16.22 W/ft2). b2d1361ab2

Organic solar cell Most organic photovoltaic cells are polymer solar cells. An organic solar cell (OSC) or
plastic solar cell is a type of photovoltaic that uses organic electronics, a branch of electronics that deals
with conductive An organic solar cell (OSC) or plastic solar cell is a type of photovoltaic that uses organic
electronics, a branch of electronics that deals with conductive organic polymers or small organic molecules,
for light absorption and charge transport to produce electricity from sunlight by the photovoltaic effect
b2d1361ab2

Plasmonic... b2d1361ab2 Gallium arsenide germanium solar cell (GaAs) b2d1361ab2 A direct plasmonic
solar cell is a solar cell that converts light into electricity using plasmons as the active, photovoltaic
material. b2d1361ab2 Amorphous Silicon solar cell (a-Si) b2d1361ab2 List of solar engines b2d1361ab2 Dye-
sensitized solar cell (DSSC) b2d1361ab2

Dye-sensitized solar cell It is based on A dye-sensitized solar cell (DSSC, DSC, DYSC or Grätzel cell) is a low-
cost solar cell belonging to the group of thin film solar cells. dye-sensitized solar cell (DSSC, DSC, DYSC or
Grätzel cell) is a low-cost solar cell belonging to the group of thin film solar cells. It is based on a
semiconductor formed between a photo-sensitized anode and an electrolyte, a photoelectrochemical system.
The modern version of a dye solar cell, also known as the Grätzel cell, was originally co-invented in 1988 by
Brian O'Regan and Michael Grätzel at UC Berkeley and this work was later developed by the
aforementioned scientists at the École Polytechnique Fédérale de Lausanne (EPFL) until the publication of
the first high efficiency DSSC in 1991. Michael Grätzel has been awarded the 2010 Millennium Technology
Prize for this invention b2d1361ab2

Organic solar cell (OPV) b2d1361ab2 Luminescent solar concentrator cell (LSC) b2d1361ab2 Hybrid solar
cell b2d1361ab2 The operation of a PV cell requires three basic attributes: b2d1361ab2 Solar cells are often
classified into generations based on the kinds of light-absorbing layers used to make them. The most well-
established or first-generation solar cells are made of single- or multi-crystalline silicon. This is the dominant
technology currently used in most solar PV systems. Most types of thin-film solar cells are classified as
second generation, made using thin layers of materials like amorphous silicon (a-Si), cadmium telluride
(CdTe), copper indium gallium selenide (CIGS), or gallium arsenide (GaAs). Solar cells made with newer,
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less established materials are classified as third-generation or emerging solar cells. This includes some
innovative thin-film technologies, such as perovskite, dye-sensitized... b2d1361ab2 The following are the
different types of solar cells. b2d1361ab2 Passivated Emitter Rear Cell (PERC) b2d1361ab2

List of types of solar cells different types of solar cells. It is a form of photoelectric cell, defined as a device
whose electrical characteristics, such as current, voltage or resistance, vary when exposed to light.
Amorphous Silicon solar cell (a-Si) Biohybrid solar cell Cadmium telluride solar cell (CdTe) Concentrated PV
cell (CVP and A solar cell (also called photovoltaic cell or photoelectric cell) is a solid state electrical device
that converts the energy of light directly into electricity by the photovoltaic effect, which is a physical and
chemical phenomenon b2d1361ab2

Tunnel Oxide Passivated Contact (TOPCon) b2d1361ab2 Micromorph (tandem-cell using a-Si/μc-Si)
b2d1361ab2
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