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INTRODUCTION. Organic photovoltaic (OPV) technology is a promising candidate in use of sustainable
solar energy; the power conversion efficiency (PCE) is growing very fast with great potentia in practical
applications [] the last 30 years, development of new materials, optimization of device processing methods
and blend morphology [], and an improved ...

This means that less energy is available to generate an electrical current, reducing the efficiency of the organic
solar cell. 2. Increased resistance: The resistance of the organic materials used in the solar cell can increase as
the temperature rises, leading to a decrease in efficiency. This is because higher temperatures can cause more

Organic solar cells (OSCs), as a renewable energy technology that converts solar energy into electricity, have
exhibited great application potential. With the rapid development of novel materials and device structures, the
power conversion efficiency (PCE) of non-fullerene OSCs has been increasingly enhanced, and over 19% has
currently been achieved in single-junction ...

An organic solar cell (OSC [1]) or plastic solar cell is atype of photovoltaic that uses organic electronics, ...
The main disadvantages associated with organic photovoltaic cells are low efficiency, low stability and low
strength compared to inorganic photovoltaic cellssuch as ...

The open-circuit voltage of organic solar cells is usually lower than the values achieved in inorganic or
perovskite photovoltaic devices with comparable bandgaps. Energy losses during charge ...

Using the detailed balance theory, which was used to calculate the theoretical efficiency limit of a p-n junction
solar cell inref. 25, to treat a polymer-fullerene solar cell, aV oc gain of ...

In a tandem PV cell, the bandgap of the first sub-cell is typically higher than the bandgap of the second
sub-cell, which allows the first sub-cell to absorb the high-energy photons while the second sub-cell absorbs
the low-energy photons. 126,127 Overall, the use of tandem PV cells can improve the efficiency of a solar cell
by allowing for a...

Nature Reviews Electrical Engineering 1, 581-596 (2024) Cite this article Organic photovoltaic (OPV)
technology is flexible, lightweight, semitransparent and ecofriendly, but it has historically suffered from low

power conversion efficiency (PCE).

19.31% binary organic solar cell and low non-radiative recombination enabled by non-monotonic intermediate
state transition. Nature Communications, 2023; 14 (1) DOI: 10.1038/s41467-023-37526-5 ...

Organic photovoltaics have achieved efficiencies near 11%, but efficiency limitations as well as long-term
reliability remain significant barriers. Unlike most inorganic solar cells, OPV cells use molecular or polymeric
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absorbers, which resultsin alocalized exciton.

Organic photovoltaics (OPVs) have attracted significant research attention due to their potential benefits, such
as cost-effectiveness, lightweight construction, mechanical flexibility, and feasibility for large-scale
production [1, 2].Thanks to notable progress in photo-active organic materials, particularly those based on Y6
derivatives, the power conversion efficiency (PCE) of ...

For organic solar cells to be competitive, the light-absorbing molecules should simultaneously satisfy multiple
key requirements, including weak-absorption charge transfer ...

The efficiency of solution-processed organic photovoltaics (OPV) has been increasing rapidly, with the
development of new high-performing benzodithiophene 1,2,3,4 and difluorobenzothiadiazole 5 ...

Yuan, J. et a. Single-junction organic solar cell with over 15% efficiency using fused-ring acceptor with
electron-deficient core. Joule 3, 1140-1151 (2019). Article CAS Google Scholar

Volatile solid additives (SADs) are considered as a simple yet effective approach to tune the film morphology
for high-performance organic solar cells (OSCs). However, the structural effects of the SADs on the
photovoltaic performance are still elusive. Herein, two volatilizable SADs were designed and synthesized.
Oneis SAD1 with twisted conformation, while the other ...

The state-of-the-art organic solar cells (OSCs) can exhibit high power conversion efficiency (PCE) of over
18%. However, the further PCE improvement of OSCs encounters a major bottleneck because of the high
voltage loss (V loss) this work, diiodomethane (DIM) was successfully employed as a solvent additive to
reduce the V loss of PM6:L8-BO devices.

Organic solar cells (OSCs) are one of the leading candidates for next-generation solar technologies, owing to
their attractive features such as lightweight, flexibility, and low-cost fabrication (1-5).The morphology of the
photoactive layer is one of the most important factors determining the photovoltaic performances of OSCs
(6-10).The nanostructure of the active ...

A new certified world record efficiency for large-area organic photovoltaic (OPV) modules is demonstrated,
namely 14.5% on the total module area (15.0% on active area). This achievement is enabled by finite element
method (FEM) computer simulations used to optimize the coating homogeneity and the solar module layout.
Barely any performancelossis...

Zhu, L. et al. Efficient organic solar cell with 16.88% efficiency enabled by refined acceptor crystallization
and morphology with improved charge transfer and transport properties. Adv. Energy Mater. 10, 1904234
(2020).

Organic solar cells (OSCs), as a type of lightweight, flexible, and solution-processable photovoltaics, have
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shown promising prospects in integrating with wearable clothes, smart electronicsand ...

Improving power conversion efficiency (PCE) is important for broadening the applications of organic
photovoltaic (OPV) cells. Here, a maximum PCE of 19.0% (certified value of 18.7%) is achieved in
single-junction OPV cells by combining material design with aternary blending strategy.

Although significant improvements have been achieved for organic photovoltaic cells (OPVs), the
top-performing devices still show power conversion efficiencies far behind those of commercialized so...

The device efficiency of organic solar cells is usually limited by the inherent energy loss during carrier
transport. Here, authors integrate bulk heterojunction organic photovoltaic with vertical ...

Large-area flexible organic photovoltaic modules suffer from electrical shunt and poor electrical contact
between adjacent subcells, causing efficiency and stability losses. Here we improve the ...

Organic photovoltaics (OPVs) are an emerging solar cell technology that is cost-effective 1,2,3, lightweight
4,5 and flexible 4,6,7,8.Moreover, owing to their energy-efficient production and non ...

Here, we fabricate a highly efficient tandem organic solar cell featured by an excellent interconnecting layer
composed of electron beam evaporated TiO x (e-TiO x)/PEDOT:PSS. The tandem organic solar cell with the
interconnecting layer of e-TiO 1.76 /PEDOT:PSS exhibits a PCE as high as 20.27%. This result is certified as
20.0% by the....

1 Introduction. Organic solar cells (OSCs) have made great progress during the last few years along with the
emergence of small molecular non-fullerene acceptors (NFAS). [] With continual efforts in materials design,
device engineering, and photophysics study, the power conversion efficiency (PCE) has already exceeded
19%.

The application of organic photovoltaic (OPV) cells to drive off-grid microelectronic devices under indoor
light has attracted broad attention. As organic semiconductors intrinsically have less ordered intermolecular
packing than inorganic materials, the relatively larger energetic disorder is one of the main results that limit
the photovoltaic efficiency of the OPV cellsat low ...

Organic solar cells (OSCs) based on polymer donor and non-fullerene acceptor achieve power conversion
efficiency (PCE) more than 19% but their poor absorption below 550 nm restricts the harvesting of
high-energy ...

Organic solar cells (OSCs) are perceived as one of the most promising next-generation sustainable energy
technologies due to their unique features like light weight, ...
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