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Although Ag nanowires have created the record

PCE of flexible OSCs with single-junction and

tandem structure, they still have some

shortcomings, such as high roughness, oxidation

and poor adhesion on substrates.  1 cm2 organic

photovoltaic cells for indoor application with over

20% efficiency. Adv Mater, 31 (2019), pp. 1-7,

10.1002/adma 

Organic Photovoltaic Solar Cells. NREL has strong

complementary research capabilities in organic

photovoltaic (OPV) cells, transparent conducting

oxides, combinatorial methods, molecular simulation

methods, and atmospheric processing.  Large-scale

atomistic simulation (~100,000 atoms) of solid-state

polymer film structure and morphology 

Bulk heterojunction organic photovoltaic cells based

on D???A type BODIPY small molecules as

non-fullerene acceptors. Journal of Materials

Chemistry C 2022, 10  Trace Solvent Additives

Enhance Charge Generation in

Layer???by???Layer Coated Organic Solar Cells.

Small Structures 2022, 3 (4) 
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2.1. Historical overview of the evolution of PV cell

technology The history of PV cells can be traced

back to the late 19th century, when the French

physicist Alexandre-Edmond Bec-querel discovered

the phenomenon of the photovoltaic e???ect.18,19

He observed that certain materials, when exposed

to light, produced a small electrical current.

The thin-film PV cells such as organic photovoltaic

cells (OPVs),  Figure 6b depicts the energy band

structure of an OPV cell comprising only single

organic material active layer. In such structures, the

HOMO and LUMO act as electron donors and

electron acceptors, respectively. The light impinging

on the device gets absorbed in the organic 

The efficiency upper limit of organic photovoltaic

cells is significantly reduced due to two facts: 1.

Strong exciton binding energy usually on the order

of 0.3???1.0 eV; [18, 19] this is the necessary price

to pay in order for free carrier to be generated in

organic heterojunctions. It is a huge amount

comparing to their inorganic counterparts 
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In 1986, Tang reported the first example of an

organic solar cell based on a bilayer planar

heterojunction structure using a CuPc/Perylene

derivative as the active component [].A typical

single-junction OPV device usually consists of a

"sandwich" structure: the active layer, where the

photon-to-free charge-carrier conversion occurs, is

sandwiched between the anode and ???

3 Structures and Principles of Organic PV Cells.

Organic solar cells are constituted by a bulk

heterojunction structure which allows a better

absorption of sunlight. The bulk heterojunction is a

solution between electrons donor and acceptor.

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 
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Organic bulk heterojunction (BHJ) solar cells have

attracted wide attention due to their advantages of

lightweight, low cost, flexibility and compatibility with

large-area printing fabrication 1,2 

The Developments cause these thin and flexible,

eco-friendly, and low-cost photovoltaic devices to be

promising technology for wide range of applications

such as internet of things (IOT), sensors,

architecture, and wearable electronics the past few

years, there have been impressive breakthroughs to

enhance the structure of organic solar 

An organic solar cell (OSC ) or plastic solar cell is a

type of photovoltaic that uses organic electronics, a

branch of electronics that deals with conductive

organic polymers or small organic molecules, for

light absorption and charge transport to produce

electricity from sunlight by the photovoltaic effect.

Most organic photovoltaic cells are polymer solar

cells.
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Organic solar cells (OSCs) have been developed for

few decades since the preparation of the first

photovoltaic device, and the record power

conversion efficiency (PCE) certified by national

renewable energy laboratory (NREL) has exceeded

17%.

As a promising solar energy-harvesting technology,

organic photovoltaic (OPV) cells have advantages

like light-weight, flexibility, transparency, and

potential low costs 1,2,3 the last three 

Key components include electrodes, electrons, hole

transport layers, and the active layer. Organic

photovoltaic cells are lightweight, easy to

manufacture, and cost-efficient but exhibit poor ???
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Here the basic concept and device physics of

organic photovoltaics will be presented. Organic

Photovoltaic Device Configuration. The early stage

organic solar cells were made in a single layer

configuration as shown in Fig. 1a. The devices were

fabricated by preparing an organic layer sandwiched

between a low-work function metal layer (Al) and 

Wu, Q. et al. Slot-die printed non-fullerene organic

solar cells with the highest efficiency of 12.9% for

low-cost pv-driven water splitting. Nano Energy 61,

559???566 (2019). Article CAS Google 

organic solar cells (OSCs) have come from largely

trial-and-error-based optimi-zations of the

morphology of the active layers. Further

improvements, however, require a detailed

understanding of the relationships among chemical

structure, morphology, electronic properties, and

device performance. On the experimen-tal side,

characterization of 
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Organic solar cells (OSCs) as a low-cost new

generation of PV technology have become a

promising contender to serve as an alternative to

silicon PV in the future. Organic photovoltaics are

extremely attractive candidates for use in

next-generation solar cell technologies with

affordable solution-based manufacturing processes

for lightweight 

Organic solar cells (OSCs), which enable the

expansion of the application areas of photovoltaic

technology, have gained significant prominence in

science and industry due to their numerous 

This review surveys recent advances in the field of

photovoltaic devices based on organic photoactive

materials and used for converting solar energy into

electricity. Different architectures of organic

photovoltaic devices are considered: bilayer, bulk

heterojunction, and tandem cells. Major groups of

organic semiconductors are described together with

some ???
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The fundamental philosophy of improved PV cells is

light trapping, wherein the surface of the cell

absorbs incoming light in a semiconductor,

improving absorption over several passes due to the

layered surface structure of silica-based PV cells,

reflecting sunlight from the silicon layer to the cell

surfaces [36]. Each cell contains a p-n 

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 

The single layer organic photovoltaic cell, consists

of only one layer. The single layer organic cells

have simple device architecture and have potentially

lower production cost. The single layered organic

photovoltaic cell has lower efficiency when

compared to other types of organic cells. The

bilayer OPVs are a type of thin film solar cell.
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The bulk morphology of the active layer of organic

solar cells (OSCs) is known to be crucial to the

device performance. The thin film device structure

breaks the symmetry into the in-plane 

This paper provides a comprehensive overview of

organic photovoltaic (OPV) cells, including their

materials, technologies, and performance. In this

context, the historical evolution of PV cell

technology is explored, and the classification of PV

production technologies is presented, along with a

comparative analysis of first, second, and

third-generation solar cells.

The objective of this article is to identify how organic

photovoltaic cells have been addressed in scientific

studies published until 2022. To this end, a literature

review was conducted, which involved the search

for articles through the Advanced Search tool of the

Periodicals portal of the Coordination for the

Improvement of Higher Education Personnel, as

???
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