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Overview

How efficient are large-area organic photovoltaic (OPV) modules?

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. 

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. 

Are organic photovoltaic modules world record efficiencies?

IEEE J. Photovolt. 5, 1087–1092 (2015). Distler, A., Brabec, C. J. & Egelhaaf,
H.-J. Organic photovoltaic modules with new world record efficiencies. Prog.
Photovoltaics Res. Appl. 29, 24–31 (2021). Basu, R. et al. Large-area organic
photovoltaic modules with 14.5% certified world record efficiency. Joule 8,
970–978 (2024). 

How efficient are organic photovoltaics (OPVs)?

Through this, a new certified world record efficiency for OPV modules of 14.5%
is achieved and demonstrated. Organic photovoltaics (OPVs) have
experienced a significant increase in power conversion efficiency (PCE)
recently, now approaching 20% on small-cell level. 

Can organic photovoltaics improve power conversion efficiency?

Published by Elsevier Inc. Organic photovoltaics (OPVs) have experienced a
significant in-crease in power conversion efficiency (PCE) recently, now
approach-ing 20% on small-cell level. Since the efficiencies on the module
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level are still substantially lower, focused upscaling research is necessary to
reduce the gap between cells and modules. 

What is organic photovoltaic (OPV) technology?

Provided by the Springer Nature SharedIt content-sharing initiative Organic
photovoltaic (OPV) technology is flexible, lightweight, semitransparent and
ecofriendly, but it has historically suffered from low power conversion
efficiency (PCE).
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Large-area organic solar cells 

Lee J, Seo Y H, Kwon S N, et al. Slot-die and roll-
to-roll processed single junction organic
photovoltaic cells with the highest efficiency. Adv
Energy Mater, 2019, 9, 1901805 doi:
10.1002/aenm.201901805

  

A universal roll-to-roll slot-die coating
approach towards high  

This work develops a combinational use of
solvent additive and in-line drying oven on the
flexible organic photovoltaics to improve large-
area roll-to-roll (R2R) slot-die coating process.
Herein, addition of 1,8-diiodooctane (DIO) in the
photoactive layer is conducted to  

  

Elucidating the optimal material
combinations of organic ...

Solution-processed organic PVs (OPV) have
emerged as a promising candidate for next-
generation PV technology due to their low carbon
footprint, comparably shorter energy ...

  

Continuous roll-to-roll fabrication of
organic photovoltaic cells via  

Continuous web, roll-to-roll (R2R) organic device
processing is widely regarded as a necessary
route for the low cost, mass production of
organic electronic devices and in particular
organic photovoltaic cells (OPVs). 1-3 In this
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context, R2R organic film deposition has been
demonstrated using two technologies: solution-
processing 4-8 and vacuum thermal ...

  

Large-area organic photovoltaic modules
with 14.5

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 ...

  

Progress of organic photovoltaics towards
20% efficiency

Key points. Development of new materials and
optimization of morphology has led to improved
performance of organic photovoltaics and will
enable commercial application.

  

Organic Photovoltaics: Where Are We Headed? 

Organic photovoltaics (OPV) is an emerging
technology that combines semi-transparency and
flexibility in lightweight, ultrathin solar modules.
The record power conversion efficiencies for OPV
are approaching 20%, with ...
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Harmonizing organic photovoltaics
research and development ...

Low-cost and sustainable, printed organic
photovoltaics offering customized shapes are the
enabler for large-scale building integration and
indoor use of photovoltaics. While significant
scientific progress has been made, many of the
lab breakthroughs cannot be directly
implemented into an industrial setting. This
commentary identifies and explains relevant ...

  

~1.2 V open-circuit voltage from organic
solar cells 

Tintori F, Laventure A, Koenig J D B, et al. High
open-circuit voltage roll-to-roll compatible
processed organic photovoltaics. J Mater Chem C,
2020, 8, 13430 doi: 10.1039/D0TC03614E [21]

  

Efficiency-Enhanced Scalable Organic
Photovoltaics Using Roll...

The Front Cover shows the development of Roll-
to-Roll (R2R) light-management foils integrated
into fully scalable non-fullerene acceptor
(NFA)-based organic photovoltaics (OPV) to  

  

Cost-efficient recycling of organic
photovoltaic devices

Solution-processed organic photovoltaics (OPVs)
are expected to have an advantage over
traditional solar technologies due to their
promise of lightweight, semitransparency, vivid
colors, and flexibility, 1, 2, 3 which could allow
more cost-effective applications, such as
wearable electronics, biomedical devices, and
building-integrated PVs. 2, ...
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Transparent organic photovoltaics: A
strategic niche to advance  

In this perspective, we set the focus on
transparent applications as the strategic
differentiators of organic photovoltaics. We
highlight key R& D aspects that need urgent and
future focus from an industrial and product-
development perspective and propose strategies
that can help accelerate the mass adoption of
the technology.

  

Organic photovoltaic modules with new
world record efficiencies

Two new certified world record values for the
power conversion efficiency (PCE) of organic
photovoltaic (OPV) modules are presented,
namely 12.6% and 11.7% on a module area of 26
cm² and 204 cm², res 

  

Organic Photovoltaics: Where Are We Headed? 

Organic photovoltaics (OPV) is an emerging
technology that combines semi-transparency and
flexibility in lightweight, ultrathin solar modules.
The record power conversion efficiencies for OPV
are approaching 20%, with reported lifetimes
ranging from months to  

  

Highly Efficient Flexible Roll-to-Roll Organic
...

The ability of organic photovoltaics (OPVs) to be
deposited on flexible substrates by roll-to-roll
(R2R) processes is highly attractive for rapid
mass production. Many research teams have
demonstrated the great potential ...
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Scalable Fabrication of Perovskite Solar
Cells to Meet Climate ...

To reach climate targets and limit global
warming, a transition to renewable energy
generation is indispensable, with photovoltaics
(PVs) being a major pillar of the future energy
mix. In the past 6 years, hybrid organic-inorganic
perovskite PVs have seen a meteoric  

  

Harmonizing organic photovoltaics
research and development ...

He has 15 years of industrial experience in the
field of organic and printed electronics and is
author and co-author of numerous scientific
publications in recognized international journals
as well as patents in the field of organic light-
emitting devices and solar cells.

  

Manufacturing cost and market potential
analysis of demonstrated roll  

Semantic Scholar extracted view of
"Manufacturing cost and market potential
analysis of demonstrated roll-to-roll perovskite
photovoltaic cell processes" by N. Chang et al.
DOI: 10.1016/J.SOLMAT.2017.08.038 Corpus ID:
103076409 Manufacturing cost and market  

  

Reverse gravure coating for roll-to-roll
production of organic  

May 1, 2016, Doojin Vak and others published
Reverse gravure coating for roll-to-roll production
of organic photovoltaics Recently, Wang et al.
employed yttrium-nitrogen co-doped sol-gel  
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EFFICIENCY ENHANCED SCALABLE ORGANIC
PHOTOVOLTAICS USING ROLL...

a) shows the OSCs structure used in this study.
Heat stabilized PET foils with a thickness of 125
um (Melinex ST505) were purchased from
DuPont Teijin Films. Aluminium doped ZnO (H-
Genes'Ink H  

  

Organic Photovoltaics' New Renaissance:
Advances Toward ...

Organic Photovoltaics' New Renaissance:
Advances Toward Roll-to-Roll Manufacturing of
Non-Fullerene Acceptor Organic Photovoltaics.
Leonard W. T. NG,* Seok Woo Lee, Dong Wook ...

  

Efficiency-Enhanced Scalable Organic
Photovoltaics ...

Efficiency-Enhanced Scalable Organic
Photovoltaics Using Roll-to-Roll Nanoimprint
Lithography Mohammed A. Yakoob, Mohammed
A. Yakoob SDU NanoSyd, Mads Clausen Institute,
University of Southern ...

  

Large-area organic photovoltaic modules
with 14.5%  

For cell-to-module upscaling, the crucial
challenges are (1) to minimize the resistive
losses (e.g., caused by the transparent electrode
or the interconnects [ICs]), (2) the reduction of
inactive areas within the total module area (i.e.,
maximizing the geometric fill factor  
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Large-area organic photovoltaic modules
with 14.5

Organic photovoltaics (OPVs) are a promising
emerging PV technology with unique benefits,
such as light weight, flexibility, transparency,
tunable spectral absorbance, and a low-
cost/-energy production process.

  

(PDF) Organic photovoltaic cells: Operating
principles, recent  

PDF , Organic photovoltaic (OPV) cells are
currently attracting a great deal of scientific and
economic interest and are playing a crucial role
as one , Find, read and cite all the  

  

Organic Photovoltaics' New Renaissance:
Advances Toward ...

Non-fullerene acceptors (NFAs) have achieved
breakthrough photovoltaic conversion
efficiencies at the lab scale, giving rise to a new
generation of organic photovoltaics (OPVs) that
are ...

  

Technological status of organic
photovoltaics (OPV)

Semantic Scholar extracted view of
"Technological status of organic photovoltaics
(OPV)" by J. Carlé et al. DOI:
10.1016/J.SOLMAT.2013.08.044 Corpus ID:
97847098 Technological status of organic
photovoltaics (OPV)
@article{Carl2013TechnologicalSO, title  
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Large-area organic photovoltaic modules
with 14.5% certified ...

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 ...

  

A digital twin to overcome long-time
challenges in photovoltaics

Y. Cui et al. Single-junction organic photovoltaic
cell with 19% efficiency Adv. Mater. (2021)
closed-loop optimization of roll-to-roll printed
photovoltaics 2024, Cell Reports Physical Science
Show abstract The quest for sustainable energy
has led to significant  

  

Understanding the blade coated to roll-to-
roll coated performance ...

DOI: 10.1016/j.solmat.2022.111852 Corpus ID:
250029619 Understanding the blade coated to
roll-to-roll coated performance gap in organic
photovoltaics
@article{Adel2022UnderstandingTB,
title={Understanding the blade coated to roll-to-
roll coated performance gap in organic
photovoltaics}, author={Rana Adel and Graham
Morse and Francesco Silvestri and Esther ...

  

Organic Photovoltaic New Renaissance:
Advances Toward Roll-to-Roll  

Y6-based OSCs exhibited the expanded
absorption of light (up to 950 nm) and sufficient
drive force to produce a large J SC over 25
mA/cm 2 and characterized by a low energy loss,
resulting in an  
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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.
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