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Overview

Are organic photovoltaics suitable for outdoor applications?

Organic photovoltaics (OPVs) are regarded as one of the most promising
candidates for various outdoor and indoor application scenarios. The
development and application of nonfullerene acceptors have pushed power
conversion efficiencies (PCEs) of single-junction cells to exceed 19%, and
values approaching 20% are within sight. 

What are organic photovoltaics (OPVs)?

Organic photovoltaics (OPVs) are a class of solar cells being developed for
applications that require high performance-to-weight ratio, mechanical
flexibility and/or semi-transparency with low production costs. 

How can organic photovoltaics improve the operational life of solar modules?

A high water and oxygen barrier and stable encapsulation process can
increase the operational lifetime of module devices. 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. 

Does organic photovoltaic technology have low power conversion efficiency?

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). 

Are organic photovoltaic devices based on Y-type acceptors?

State-of-the-art organic photovoltaic (OPV) devices are based on Y-type
acceptors, with power conversion efficiencies now exceeding 20%. However,
the basic structure–photophysics–performance relationship of these materials
remains unclear, hindering rational material development and engineering.
Here we investigat. 
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Can organic photovoltaics be commercialized?

Organic photovoltaics are flexible, lightweight and widely applicable, but they
face commercialization challenges owing to stability and fabrication issues.
This Review explores progress and technological bottlenecks in material
innovation, morphology control, device stability and large-scale module
fabrication for commercial use.
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Recent Advances in Morphology
Optimization for Organic Photovoltaics  

Request PDF , Recent Advances in Morphology
Optimization for Organic Photovoltaics , Organic
photovoltaics are an important part of a next-
generation energy-harvesting technology that
uses a  

  

Photovoltaic nanocells for high-
performance large ...

Here we demonstrate a photovoltaic-nanocell
enhancement strategy, which overcomes the
trade-off and enables high-performance organic
phototransistors at a level beyond large-scale
integration.

  

Device engineering of non-fullerene organic
...

During a typical OSC fabrication, the photoactive
layer is completed by solution processing, e.g.,
spin, blade, or slot-die casting. The photoactive
layer solidifies in the timescale of seconds to
minutes, during ...

  

It's time to focus on organic solar cell
stability 

Organic photovoltaics (OPVs) are a class of solar
cells being developed for applications that
require high performance-to-weight ratio,
mechanical flexibility and/or semi ...
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Reliability of colorfast semitransparent
organic photovoltaics

We demonstrate the intrinsic long-term
colorfastness and electrical stability of
semitransparent organic photovoltaic (STOPV)
cells under illumination intensities as high as 20
suns and temperatures up to 95°C. The devices
with 54% transparency show extrapolated
intrinsic operational lifetimes of 54 years and no
change in appearance. It is found that visible ...

  

Direct observation of trap-assisted
recombination in organic  

The presence and relevance of trap-assisted
recombination in organic photovoltaic devices is
still a matter of some considerable ambiguity
and debate, hindering the field as it seeks to
deliver  

  

Tunable optical and photovoltaic
performance in PTB7-based

Polymer-based semi-transparent organic solar
cells (ST-OSCs) represent a significant innovation
in photovoltaic technology. These cells leverage
the unique properties of polymers to enhance  
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Organic photovoltaics: principles and
techniques for nanometre ...

3. Mechanistic principles of organic solar cells 3
3.1. Light absorption 3 3.2. Exciton diffusion 5
3.3. Exciton dissociation 6 3.4. Charge transport
7 3.5. Charge extraction 8 4. Optimizing organic
photovoltaic devices 8 4.1. Electronic
considerations 8 4.2 5.1.

  

Physical insights into non-fullerene organic
photovoltaics

Non-fullerene acceptors have boosted the
development of organic photovoltaics. This
Review highlights the photophysics and device
physics of non-fullerene organic photovoltaics,
including exciton  

  

Device engineering of non-fullerene organic
photovoltaics with  

Article Device engineering of non-fullerene
organic photovoltaics with extrapolated
operational T 80 lifetime over 45,000 h in air
Jingchao Cheng, 1,2 Chuanhang Guo, Liang
Wang, Yiwei Fu,1 Donghui Li, 1Chen Chen, Zirui
Gan, Yuandong Sun, 1Dan Liu, Wei Li, and Tao
Wang1,2 3 *

  

Understanding the free energy barrier and
multiple timescale ...

By employing several lattice model systems, we
investigate the free energy barrier and real-time
dynamics of charge separation in organic
photovoltaic (OPV) cells. It is ...
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Engineering ultrafast exciton dynamics to
boost organic ...

State-of-the-art organic photovoltaic (OPV)
devices are based on Y-type acceptors, with
power conversion efficiencies now exceeding
20%. However, the basic ...

  

Organic photovoltaics: A journey through
time, advancements, ...

This comprehensive study explores the realm of
organic photovoltaics, a pivotal green energy
technology, tracing its journey from early
theoretical concepts to its current status as a
promising avenue for sustainable energy
production. The research meticulously  

  

Progress of organic photovoltaics towards
20% efficiency

Organic photovoltaic (OPV) technology is flexible,
lightweight, semitransparent and ecofriendly, but
it has historically suffered from low power
conversion efficiency (PCE).

  

Device engineering of non-fullerene organic
photovoltaics with  

Here, we report the acquiring of stable
photovoltaics via vacuum-assisted thermal
annealing (VTA), which not only enhances the
molecular packing of donor and ...
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Achieving bifacial photovoltaic performance
in PTB7-based ...

In this study, the design, fabrication and detailed
analysis of semi-transparent bifacial organic
solar cells (ST-OSC) based on MoO3/Ag/WO3
(10/dm/dod nm) dielectric/metal  

  

Organic Photovoltaics 

Organic photovoltaics (OPV) describes a group of
technologies wherein the active layer of a solar
cell is composed of hydrocarbon-based organic
materials [1-3].OPV occupies a special niche
among solar energy technologies in that it could
potentially satisfy the  

  

Organic solar cell 

Fig. 1. Schematic of plastic solar cells. PET -
polyethylene terephthalate, ITO - indium tin
oxide, PEDOT:PSS -
poly(3,4-ethylenedioxythiophene), active layer
(usually a polymer:fullerene blend), Al -
aluminium. An organic solar cell (OSC [1]) or
plastic solar cell is a type of photovoltaic that
uses organic electronics, a branch of electronics
that deals with conductive organic  

  

Engineering Charge-Transfer States for
Efficient, Low-Energy ...

Charge transfer (CT) between donors and
acceptors following photoexcitation of organic
photovoltaics (OPVs) gives rise to bound electron-
hole pairs across the donor-acceptor interface,
known as CT states. While these states are
essential to charge separation  
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Insight into organic photovoltaic cell:
Prospect and challenges  

Organic photovoltaics have attracted
considerable interest in recent years as viable
alternatives to conventional silicon-based solar
cells. The present study addressed the increasing
demand for alternative energy sources amid
greenhouse gas emissions and rising  

  

Organic Solar Cells: An Introduction to
Organic Photovoltaics

A concise overview of organic solar cells, also
known as organic photovoltaics (OPVs), a 3rd-
generation solar cell technology. OPVs are
advantageous due to their affordability & low
material toxicity. Their efficiencies are
comparable to those of low-cost commercial
silicon solar cells.

  

Afterglow Effects as a Tool to Screen
Emissive Nongeminate ...

Afterglow Effects as a Tool to Screen Emissive
Nongeminate Charge Recombination Processes
in Organic Photovoltaic Composites. ACS Applied
Materials & Interfaces ( IF 8.3 ) Pub Date :
2020-01-06, DOI: 10.1021/acsami.9b16036

  

Engineering ultrafast exciton dynamics to
boost organic ...

Professor Philip C.Y. Chow from the Department
of Mechanical Engineering and his PhD student
Yu Guo have recently discovered that controlling
the dynamics of photoexcited electrons on the
sub-picosecond timescale can significantly
enhance the performance of organic solar ...
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Progress of organic photovoltaics towards
20% efficiency

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  

  

Multiple-Time Scale Exciton Dynamics in
Organic ...

Organic photovoltaics (OPVs) are regarded as
one of the most promising candidates for various
outdoor and indoor application scenarios. The
development and application of nonfullerene
acceptors have pushed power ...

  

Current Status of Outdoor Lifetime Testing
of Organic Photovoltaics  

1 Introduction Organic photovoltaic (OPV)
devices are a candidate for next generation
photovoltaic (PV) applications because they can
be solution-processed on light-weight, flexible
substrates over large areas: 1 a property that
could greatly decrease manufacturing cost and
permit new applications such as wearable
devices.  

  

Organic Photovoltaic Devices , SpringerLink

As discussed in the previous chapters, organic
semiconductors with tailored chemical structures
can achieve decent charge transport properties
and can be used to make OTFT devices. In
addition to charge transport properties, some
organic semiconductors can
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Nanosecond Intersystem Crossing Times in
Fullerene Acceptors  

Triplet-exciton formation through intersystem
crossing of photogenerated singlet excitons in
fullerene acceptors can compete with charge
generation in organic photovoltaic diodes. This
article reports the intersystem crossing timescale
(? ISC) of the most commonly used fullerene
acceptors, PC 60 BM and PC 70 BM, in solutions
and in spin-coated films.

  

Organic Photovoltaics 

Organic photovoltaics: We are working on the
development of lighter, more flexible and more
environmentally friendly solar cells based on
semiconducting materials made from
hydrocarbons. 2023 Indoor Photovoltaics for the
Internet-of-Things - A Comparison of State

  

Perylene-diimide derived organic
photovoltaic materials

In organic solar cells (OSCs), the material design
on photovoltaic layers and interlayers has
significantly contributed to the rapid progress of
the device performance. Perylene-diimides
(PDIs), owing to their distinct advantages of high
electron affinity, high electron mobility and facial
chemical modification, are being widely studied
in OSCs, especially designed as ...

  

Organic photovoltaics: The current challenges 

Organic photovoltaics are remarkably close to
reaching a landmark power conversion efficiency
of 20%. Given the current urgent concerns
regarding climate change, ...
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Lead-Free Organic-Inorganic Tin Halide
Perovskites for Photovoltaic  

Lead-Free Organic-Inorganic Tin Halide
Perovskites for Photovoltaic Applications Nakita
K. Noel, 1 Samuel D. Stranks, 1 Antonio Abate, 1
Christian Wehrenfennig, 1 Simone
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