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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).

What is organic photovoltaics (OPV)?

Her research interests lie in fundamental questions in physics and chemistry within the context of real

applications. 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 a...

What are organic photovoltaic cells?

Nature Reviews Materials 7,836-838 (2022) Cite this article Organic photovoltaic cells are

thin,lightweight,flexible and semi-transparent. These characteristics unlock new possibilities for applications

in agriculture,architecture,wearable electronics and health science. Among renewable energy

sources,photovoltaics is particularly promising.

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

A high water and oxygen barrier and stable encapsulation processcan 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.

Can organic photovoltaics be commercialized?

Organic photovoltaics are flexible,lightweight and widely applicable,but they face commercialization

challengesowing 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.

Are organic solar cells a viable alternative to inorganic solar cells?

This publication is licensed for personal use by The American Chemical  Society. Organic solar cells (OSCs)

have been recognized to have tremendous potentialas alternatives to their inorganic counterparts,with

devices that are low-cost,lightweight,and easily processed and have less environmental impact.
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NREL developed the Computational Database for

Active Layer Materials for Organic Photovoltaic

Solar Cells with calculations on electronic properties

of tens of thousands of new polymers and small

molecules that are potential candidates for new

absorbers.

Organic photovoltaic (OPV) solar cells are

earth-abundant and low-energy-production

photovoltaic (PV) solutions. They have the

theoretical potential to provide electricity at a lower

cost than first- and second-generation solar

technologies.

solar cells (PSCs) has changed the photovoltaic

research landscape in a very signi???cant way with

tens of thousands of  a recent review12 highlighted

the role of the charge transfer (CT) state in OSC

materials and device  acceptor enabling

high-performance organic photovoltaic cells for

indoor applications. Nat. Energy 2019, 4,

768???775
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Organic photovoltaics (OPV) is an emerging

technology that combines semi-transparency and

flexibility in lightweight, ultrathin solar modules. 

[37-39] There have been many recent reviews that

address the scientific and technological

developments and challenges toward the

commercialization of OPV.

Organic solar cells, on the other hand, are made by

depositing a thin layer of photovoltaic material onto

a substrate, such as

glassorpolymericmaterial.Theycanalsobemadeintoa

variety of shapes and sizes, making them more

versatile. However, organic solar cells currently

have lower e???ciency rates and

Organic photovoltaics show promising efficiencies

and attractive properties, but their commercialization

is limited by their poor operational stabilities. In this

Perspective, the authors examine 

(C) 2025 Solar Energy Resources 3 / 10 Web: https://www.gebroedersducaat.nl



ORGANIC PHOTOVOLTAIC REVIEW

The first report on an organic (excitonic) PV cell

came as early as 1959, when Kallmann and Pope

studied anthracene single crystal. The resulting cell

exhibited an extremely low efficiency [13].Till now,

the resulting efficiency of the OPV cell with single

active organic layer remained below 0.1% due to

the formation of strongly bound excitons which need

to be split to ???

The field of organic photovoltaics has developed

rapidly over the last 2 decades, and small solar cells

with power conversion efficiencies of 13% have

been demonstrated. Light absorbed in the organic

layers forms tightly bound excitons that are split into

free electrons and holes using heterojunctions of

electron donor and acceptor materials, which are

then extracted ???

Herein, we review the materials, the microstructures

of the active layers, the device structures, the

interfacial layers that have been developed recently

for OPVs, and provide future perspectives for this

promising technology. Previous  The field of organic

photovoltaics (OPVs) has progressed quite

significantly in the last ten years, not 
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Over the past 20 years, significant progress has

been made in organic photovoltaics (OPVs) due to

its advantages of being cost-effective, being

lightweight, and having flexible manufacturability.

Organic solar cells, also known as organic

photovoltaics (OPVs), have become widely

recognized for their many promising qualities, such

as: Ease of solution processability Tuneable

electronic properties Possibilities for low

temperature manufacturing Cheap and light

materials.  Next-generation organic photovoltaics

based on non-fullerene 

Abstract Non-fullerene acceptors (NFAs) have

recently breathed new life into organic photovoltaic

(OPVs), achieving breakthrough photovoltaic

conversion efficiencies.  This review synthesizes the

research on the current position of R2R NFA-OPVs.

NFAs represent the second renaissance of OPVs

leading it into a new golden age of ever increasing 
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Table 3 depicts the summary of related works on

organic photovoltaic technology. The review

highlights that while OPV cells have reached PCEs

exceeding 19 %, the efficiency is still lower than the

traditional inorganic photovoltaic (IPV) cells. This

limitation in efficiency limits the commercial viability

and widespread adoption of OPV technology.

Organic photovoltaic cells (OPVs) have fascinated

significant research attention recently because of

their advantages such as flexibility, low cost, simple

preparation process, and lightweight. [ 1 - 3 ] In the

past five years, the design of new organic materials

and optimization of OPVs resulted in a dramatic

increase in power conversion 

Organic photovoltaic cells (OPVs) have fascinated

significant research attention recently because of

their advantages such as flexibility, low cost, simple

preparation process, and lightweight.
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Delving into the foundational aspects of organic

photovoltaics, this paper reviews the initial discovery

and subsequent enhancements in material science

that have significantly influenced the efficiency and

practicality of organic solar cells. It provides a

detailed analysis of the various organic materials

used over the years, including small 

In the last few decades, organic solar cells (OSCs)

have drawn broad interest owing to their

advantages such as being low cost, flexible,

semitransparent, non-toxic, and ideal for roll-to-roll

large-scale processing. Significant advances have

been made in the field of OSCs containing

high-performance active layer materials, electrodes,

and interlayers, as well as ???

Nature Reviews Materials - Nearly all types of solar

photovoltaic cells and technologies have developed

dramatically, especially in the past 5 years.  Mori, S.

et al. Organic photovoltaic 
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Broadening the optical absorption of organic

photovoltaic (OPV) materials by enhancing the

intramolecular push-pull effect is a general and

effective method to improve the power conversion

efficiencies of OPV cells.

Organic photovoltaics (OPVs) have shown great

potential as a new generation of energy sources

because of their unique properties, including

mechanical flexibility, light weight,

semitransparency, and low fabrication cost [1???3]

nefiting from in-depth research on device physics []

and advancements in organic materials [4???8],

OPV devices have made significant ???

Because of the increasing environmental concerns

on materials for photovoltaics, photovoltaic

researchers are looking towards eco-friendly

photovoltaic materials [[7], [8], [9]]. Point contact

solar cells are most important back contacted solar

cells in which the metal contacts touch the Si only in

an array of points.
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Abstract Organic solar cells (OSCs) have been

developed for few decades since the preparation of

the first photovoltaic device, and the record power

conversion  In this review, we are aiming at

reviewing the history of the development of OSCs

and summarizing the representative breakthroughs.

References; ; .,, 

Fundamentals of organic solar cells: A review on

mobility issues and measurement methods. Author

links open overlay panel Mahya Ghorab a, Ali 

Organic field-effect transistors (OFETs), Organic

Photovoltaic devices (OPVs), organic lasers and

memories are among the technologies that benefit

from organic materials as one of their essential 

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

potential in practical applications [] the last 30 years,

development of new materials, optimization of

device processing methods and blend morphology

[], and an improved ???
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This chapter covers physics of the basic device

operation of organic photovoltaic cells and review of

recent progress in the field of organic photovoltaics.

The organic solar cell characteristics, parameters,

and various device architectures to optimize the

power conversion efficiency of OPV cells for a given

set of photoactive donor and 

The physical principle and recent advances on

organic solar cells are summarized in this review.

Abstract Organic solar cells (OSC) based on

organic semiconductor materials that convert solar

energy into electric energy have been constantly

developing at present, and also an effective way to

s
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