
An inorganic dye-based thin-film
photovoltaic cell

Organic-inorganic hybrid perovskite compounds are widely used in photovoltaic applications. However,

perovskite material''s insufficient durability has restricted its application usage. Carbon-based perovskite solar

cells promise great performance, inexpensive, and stability, making them an appropriate choice for future

photovoltaic applications. Further, halide ...

In the 1800s, as the primary energy resource, the industrial revolution started with fossil fuels. Various

research efforts have been carried out in finding an alternative for photovoltaic devices to traditional silicon

(Si)-based solar cells. During the last three decades, dye-sensitized solar cells (DSSCs) have been investigated

largely. DSSCs due to their simple preparation ...

The current review paper presents a detailed comparative analysis for advantages of using alternative

resources like inorganic, organic, natural and perovskite dye-synthesized ...

There are three generations of solar cells: the first generation (wafer-based solar), the second generation (thin

film-based solar), and the third generation (organic and inorganic) solar cells. Among these solar energies,

wafer-based silicon solar cells are only commercially successful, while other generation solar cells are under

research and ...

In recent years, the performance of organic thin-film solar cells has gained rapid progress, of which the power

conversion efficiencies (i p) of 3%-5% are commonly achieved, which were difficult to obtain years ago and

are improving steadily now. The i p of 7.4% was achieved in the year 2010, and i p of 9.2% was disclosed and

confirmed at website of ...

In comparison to other PV cells, the dye-sensitized solar cells (DSSCs) have several benefits, such as easily

accessible materials, low-cost production processes, simple processing and exceptional diffuse light

performance. DSSCs are more reliable alternative to many photovoltaic systems, including hybrid solar cells,

inorganic, and organic.

2 days ago&#0183; The operation of DSSC is similar to that of photosynthesis. This technology evolves from

the concept of "artificial photosynthesis". Instead of chlorophyll, a light-absorbing dye is ...

This article reviews the rapid progress in the developments of inorganic and organic solar cells (SCs) such as

silicon SCs, perovskite SCs, III-V SCs, quantum dot SCs, dye ...

In this work, the advantages and limitations of each type of solar cell (thin-film solar cells, dye-sensitized

solar cells, and organic solar cells) were highlighted. ... The operation of OSC is completely different from

that of conventional silicon-based inorganic solar cells in terms of the material properties and architecture .

Free charge ...
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Therefore, GaAs thin-film based PV cells are suitable as auxiliary energy supplies in wearable and personal

electronic devices due to their superior material properties. ... Fully solution-processed indium tin oxide-free

textile-based flexible solar cells made of an organic-inorganic perovskite absorber: toward a wearable power

source ...

The cell structure is based on the following main components: 1. Photoelectrode (photoanode) 2. Electrolyte

(reduction/oxidation) 3. Dye (in the heart of the cell) 4. Counter-electrode. The operation at a glance: In a

dye-sensitized solar cell, the dye is the engine that drives the device (operates like chlorophyll in a

photosynthetic plant cell).

Dye-sensitized solar cell is a type of solar cells with low-cost and high efficiency [244]  order to increase the

light conversion efficiency, semiconductor NCs have been incorporated into dye-sensitized solar cells to

extend the optical absorption spectrum to the long wavelength region [245].Kim et al. reported the use of

carboxyl-terminated Si NCs (Si-COOH) in dye-sensitized ...

The amorphous Si thin-film solar cell was developed in the late 1970s, and it is comparable to conventional

crystalline Si-based solar cells in terms of flexibility and light weight. ... semiconducting material is somewhat

solution-administered as a porous scaffolding layer to carry a mesosuper-structured solar cell, (b) thin-film

based ...

The inorganic semiconductor Sb2S3 is a representative absorber material for inorganic-organic hybrid solar

cells. Till date, Sb2S3 is normally deposited by the chemical bath deposition (CBD) method.

Over time, various types of solar cells have been built, each with unique materials and mechanisms. Silicon is

predominantly used in the production of monocrystalline and polycrystalline solar cells (Anon, 2023a).The

photovoltaic sector is now led by silicon solar cells because of their well-established technology and relatively

high efficiency.

The greatest PCE for a solar cell recorded is 47.1 % utilizing multi-junction solar cells, which is 11.1 % higher

than the figure obtained with thin-film solar cells . Due to its outstanding optical and electrical properties, lead

based perovskites solar cells (PSCs) have seen phenomenal progress in photovoltaic applications over the last

...

PV cells are mainly classified into two types: i) organic solar cells and ii) silicon (Si) based inorganic solar

cells. Still, the Si-based solar cells are most demanding in the market of photovoltaic cells due to their

durability and high efficiency of approximately 15-20% (Karim et al., 2019, Mehmood et al., 2016a).

As a new member of thin-film solar cells, the perovskite solar cells have inspired a new research hot in new

photoelectric materials and devices, and have given a new energy to the photovoltaic science. Currently,
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various device structures, including mesoporous and planar, with and without hole transport material have

been developed. In this review, much focus has been ...

The dye is regenerated by an electrolyte added to the system. 21,23-25 The most effective DSSCs available

today were produced with ruthenium bipyridyl complex dyes, which absorb a significant portion of the solar

spectrum (visible light in particular), have excellent stability, are readily absorbed by semiconductor films,

and exhibit ...

A possible alternative to crystalline silicon solar cells comes in the form of inorganic thin film devices. ... This

efficiency has been seen as a landmark milestone since the beginning of research in organic based

photovoltaics. Persistent, rapid improvement over the past 12 months would suggest that this 10% milestone is

soon to be surpassed ...

Construction and working principle of the dye-sensitized nanocrystalline solar cells. Transparent and

Conductive Substrate. DSSCs are typically constructed with two sheets of conductive transparent materials,

which help a substrate for the deposition of the semiconductor and catalyst, acting also as current collectors

[18, 19] There are two main characteristics of a substrate ...

Dye-sensitized solar cells (DSSCs) represent a promising photovoltaic technology 1, since they demonstrate

efficiencies higher than 13% at the laboratory scale 2, 3, 4, and 10% in ...

The solar cell device converts the clean unlimited solar radiation into electrical energy and could thus provide

the energy we need which has stimulated research development of inorganic semiconductors, thin-films,

organic, dye sinthetized, perovskite, hybrids and their nanotechnological/quantum dot based PVScs with

different advantages ...

All inorganic lead-free halide perovskites have attracted much attention due to their non-toxic and suitable

bandgap. In this paper, we first prepared all inorganic lead-free perovskite CsBi3I10 thin-films by

single-source thermal evaporation deposition. The results show that CsBi3I10 thin films prepared by

single-source thermal evaporation have layered structure, high ...

The CIGSe-based thin film solar cells (TFSCs) are one of the most promising candidates in the photovoltaic

market for harnessing solar energy into electrical energy due to their potential to achieve high

efficiency-to-cost value. This review paper initially introduces the various types of photovoltaic technologies,

which are classified depending on the types of ...

Keywords: Thin film based solar cell, band gap, absorption, power conversion efficiency, semiconductor. ... o

In dye sensitized solar cells, the organic and inorganic dye molecules .

Dye-sensitized solar cells (DSSC) constructed using natural dyes possess irreplaceable advantages in energy
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applications. The main reasons are its performance, environmentally benign dyes, impressible performance in

low light, ecologically friendly energy production, and versatile solar product integration. Though DSSCs

using natural dyes as ...

Organic/inorganic metal halide perovskites attract substantial attention as key materials for next-generation

photovoltaic technologies due to their potential for low cost, high performance, and ...

Whereas solution-processable active materials have been widely adopted for the fabrication of organic,

dye-sensitized, and perovskite solar cells, vacuum-deposited transparent conducting oxides (TCOs) such as

indium tin ...

Mimicking the fundamental pathways of natural photosynthesis (i.e., light harvesting, charge separation and

catalysis effects), by synergistically combining a molecular system with nanoparticles, DSSCs, belonging to

the 3rd PV ...

This review focuses on state-of-the-art research and development in the areas of flexible and stretchable

inorganic solar cells, explains the principles behind the main technologies, highlights their key applications,

and discusses future challenges. Flexible and stretchable solar cells have gained a growing attention in the last

decade due to their ever-expanding range of ...

Comprehensive Guide on Organic and Inorganic Solar Cells: Fundamental Concepts to Fabrication Methods is

a one-stop, authoritative resource on all types of inorganic, organic and hybrid solar cells, including their

theoretical background and the practical knowledge required for fabrication. With chapters rigorously

dedicated to a particular type of solar cell, ...
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