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Overview

The resultant single-junction organic solar cells exhibited a certified power
conversion efficiency of over 20%, as well as demonstrated exceptional
adaptability across the active layer . 

The resultant single-junction organic solar cells exhibited a certified power
conversion efficiency of over 20%, as well as demonstrated exceptional
adaptability across the active layer . 

Organic solar cells (OSCs) offer the attraction of mechanical flexibility,
enabling unique application scenarios for wearable devices. This study reports
the incorporation of chloroprene rubber (CR) as a third component in
D18:L8BO OSCs. 

All-small-molecule organic solar cells with high fill factor and enhanced open-
circuit voltage with 18.25% PCE: Physical insights from quantum chemical
calculations. 

Developing organic photovoltaic materials at low-cost and processing with eco-
friendly solvents are promising strategies to solve the critical issues of organic
photovoltaic. 

Chen H, Huang Y, Zhang R, et al. Organic solar cells with 20.82% efficiency
and high tolerance of active layer thickness through crystallization sequence
manipulation.How efficient are organic solar cells?

Such breakthroughs enable large-area modules with a certified power
conversion efficiency of 18.04%. Organic solar cells (OSCs) have garnered
considerable attention recently, especially after the innovation of narrow-
bandgap small-molecule acceptors (SMAs) 1, 2, 3, 4. 

Can organic solar cells achieve high-efficiency power conversion efficiencies
above 19%?

This review highlights the latest progress in terms of active material design,
interface material development, device technology, and various proposed
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strategies aimed at achieving power conversion efficiencies above 19%.
Finally, we propose future research directions to achieve high-efficiency
organic solar cells. 

Do high-efficiency organic solar cells control morphology?

Zhang R, Chen H, Wang T, et al. Equally high efficiencies of organic solar cells
processed from different solvents reveal key factors for morphology control.
Nat Energy, 2025, 10: 124–134 Correspondence to Zhi-Guo Zhang or Yingping
Zou. Zhang, H., Zhang, ZG. & Zou, Y. High-efficiency organic solar cells with
solvent-insensitive morphology. 

How efficient are single-junction organic solar cells?

The resultant single-junction organic solar cells exhibited a certified power
conversion efficiency of over 20%, as well as demonstrated exceptional
adaptability across the active layer thicknesses (100–400 nm) and remarkable
universality. Such breakthroughs enable large-area modules with a certified
power conversion efficiency of 18.04%. 

Are organic solar cells suitable for wearable devices?

Organic solar cells (OSCs) offer the attraction of mechanical flexibility,
enabling unique application scenarios for wearable devices. This study reports
the incorporation of chloroprene rubber (CR) as a third component in
D18:L8BO OSCs. 

Can tandem organic solar cells improve power conversion efficiency?

In the field of organic photovoltaics, the power conversion efficiency of single
junction solar cells continues to improve. However, tandem organic solar cells
are poised to push the efficiency limits even further and offer a promising
avenue for improving the performance of organic photovoltaic devices.
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High efficiency organic solar cells

  

A polymer bilayer hole transporting layer
architecture ...

Two major bottlenecks for organic photovoltaic
module production are device stability and the
development of an architecture that allows using
the newest high-efficiency active layer materials
in large-scale solution ...

  

High-efficiency organic solar cells enabled by ...

High-efficiency organic solar cells enabled by
nonfullerene acceptors with varying alkyloxy
substitution positions of the phenyl outer side
chains + Huanran Feng, ? *a Changzun Jiang, ? b
Zhixiang Li,b Xiangjian ...

  

Strategies to achieve efficiencies of over 19% for
...

Finally, we propose future research directions to
achieve high-efficiency organic solar cells. We
also expect that this review will contribute to
guiding large-scale construction and will pave
the way for eventual ...

  

High-Efficiency and Low-Energy-Loss Organic
Solar ...

Solar energy is the most innovative source of
green energy with feasible properties, and
photovoltaic cells play a crucial role in converting
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sunlight into electricity. (1) Organic solar cells
have gained significant attention in recent ...

  

Sustainable Solution Processing Toward ...

Organic solar cells (OSCs) have emerged as
promising candidates for renewable energy
harvesting due to their lightweight, flexible, and
low-cost fabrication potential. The efficiency of
OSCs is largely determined by ...

  

A high-efficiency and stable organic solar
cell with ...

Obtaining controllable morphology in organic
solar cells (OSCs) has long been sought to
improve the photovoltaic efficiency and long-
term stability for meaningful applications.
Herein, we report a conceptual multiple acceptor
...

  

High-Efficiency Ternary Organic Solar Cells with a
...

Here, we combine two donor polymers with a
relatively short synthesis method and fabricate
ternary organic solar cells (OSCs) with a high
efficiency and a decent figure-of-merit. A series
of characterizations show that ...
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High-efficiency organic solar cells from low-cost
...

Achieving high power conversion efficiencies
(PCEs) from low-cost materials is essential for the
commercialization of organic solar cells (OSCs).
Herein, three A-DA?D-A-type pentacyclic fused-
ring electron acceptors ...

  

High-efficiency, ultra-flexible organic solar cells
...

Organic solar cells (OSCs) offer the attraction of
mechanical flexibility, enabling unique
application scenarios for wearable devices. This
study reports the incorporation of chloroprene
rubber (CR) as a third component in ...

  

High-efficiency organic solar cells prepared
using a ...

In many cases, processing of organic
photovoltaics uses conventional halogenated
solvents, such as chloroform and chlorobenzene,
which are significantly harmful to health and the
environment. Wibowo et al. report a ...

  

High-efficiency organic solar cells with low non ...

Energy loss within organic solar cells (OSCs) is
undesirable as it reduces cell efficiency 1,2,3,4.
In particular, non-radiative recombination loss 3
and energetic disorder 5, which are closely
related to the tail states below the band edge
and ...
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High-Efficiency Organic Solar Cells Enabled by ...

High-Efficiency Organic Solar Cells Enabled by
Non-Fullerene Acceptors with Benzimidazole as
the Central Core Key Laboratory of Functional
Polymer Materials, College of Chemistry, Nankai
University, Tianjin, 300071 ...

  

High-Efficiency and Low-Energy-Loss Organic
Solar ...

Introduction Organic solar cells (OSCs) have
attracted much attention from both academia
and industry, owing to their potential as a next-
generation photovoltaic technology. 1,2 Decades
of research efforts have ...
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