
Perovskite organic photovoltaics

Nevertheless, already in the fields of aerospace [3] and of organic and hybrid semiconductors [4], [5], the

specific power (W/kg) was proposed as a valid figure of merit to evaluate PV technologies for space missions 

this regard, Organic Solar Cells (OSCs) and hybrid organic-inorganic Perovskite Solar Cells (PSCs) - termed

together as HOPV, Hybrid ...

Organic-Inorganic Halide Perovskite Photovoltaics ... He is the pioneer in solid state perovskite solar cells,

which were first developed in 2012. Prof. at the Ecole Polytechnique de Lausanne, Michael Gr&#228;tzel

directs the Laboratory of Photonics and Interfaces. He pioneered the use of mesoscopic materials in energy

conversion systems, in ...

In recent years, the rapid development of organic and perovskite photovoltaic (PV) cells has transformed the

renewable energy landscape, with widespread deployment expected soon for semi ...

Perovskite-based cells: Perovskite-based solar cells, which use a hybrid organic-inorganic perovskite material

as the light-absorbing layer, have rapidly gained attention in recent years due to their high efficiency and low

cost. While perovskite-based solar cells are still in the early stages of development, they have the potential to

become ...

Perovskite-organic tandem solar cells (TSCs) have emerged as a groundbreaking technology in the realm of

photovoltaics, showcasing remarkable enhancements in efficiency and significant potential for practical

applications.

After fast developing of single-junction perovskite solar cells and organic solar cells in the past 10 years, it is

becoming harder and harder to improve their power conversion efficiencies. Tandem solar cells are receiving

more and more attention because they have much higher theoretical efficiency than single-junction solar cells.

Good device performance has ...

The emerging technologies of (hybrid) perovskite 6, 7, 8 and organic photovoltaics 9, 10 (HOPVs) with

certified record power conversion efficiencies for single-absorber cells currently reaching 25.2% and 17.35%,

respectively became promising alternatives within the last years. 11, 12, 13 Their chemical versatility provides

a large potential for the optimization of ...

Summary Photovoltaics of organic-inorganic lead halide perovskite materials have made rapid progress in

solar cell performance, ... Significant developments in almost all aspects of perovskite solar cells and

discoveries of interesting and noteworthy properties of such hybrid perovskites have occurred in recent times.

This first chapter gives ...

Numerous single-junction photovoltaic technologies, including silicon (Si), gallium arsenide (GaAs), copper

indium gallium selenide (CIGS), organic photovoltaic (OPV), and perovskite solar cells (PSCs), are nearing
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their respective power conversion efficiency (PCE) thresholds. 1, 2, 3 Although single-junction PSCs have

achieved a remarkable record PCE of ...

Scalon et al. review the critical role of organic molecules in various layers of perovskite photovoltaics in

enhancing performance and stability, discussing challenges and opportunities for the development of new

molecules. Additionally, the incorporation of chiral organic molecules and their effect on perovskite materials

properties is discussed.

Applying this approach, we achieve a power conversion efficiency (PCE) of 18.52% in 1.86 eV wide-bandgap

perovskite solar cells. By integrating this perovskite subcell ...

In a photovoltaic device, the conversion starts with light induced charge generation, followed by transport of

the generated charges and collection of the charges by the electrodes [7], [8].OSCs and PSCs differ in the

mechanism of charge generation due to the significantly different nature of the active layer materials, namely

organic semiconductors and ...

Monolithic perovskite solar cells (PSCs) and small-bandgap organic photovoltaics (OPVs) integrated

perovskite/organic tandem devices and binary perovskite/bulk-heterojunction (BHJ) devices have recently

attracted tremendous attention due to their upgraded light-harvesting range and theoretical efficiency potential.

Notably, the perovskite-organic tandem solar cells (PO-TSCs) possess unique application scenarios, including

wearable electronics and semi-transparent building-integrated photovoltaics (BIPVs). However, there are still

many obstacles that impede their development. Regarding efficiency, the photovoltage loss in perovskite and

organic sub-cells ...

Perovskite Solar Cells. NREL''s applied perovskite program seeks to make perovskite solar cells a viable

technology by removing barriers to commercialization by increasing efficiency, controlling stability, and

enabling scaling.

In general, photovoltaic performance of the perovskite solar cells is ascribed from their intrinsic properties like

high absorption coefficient [23], tunable band gap [24], large carrier diffusion-length [25], ambipolar

carrier-transport ability [26] and carrier mobility [27].Especially, organic-inorganic hybrid-perovskite (OHIP)

materials are the favorable candidates for ...

Planar perovskite solar cells (PSCs) can be made in either a regular n-i-p structure or an inverted p-i-n

structure (see Fig. 1 for the meaning of n-i-p and p-i-n as regular and inverted architecture), They are made

from either organic-inorganic hybrid semiconducting materials or a complete inorganic material typically

made of triple cation semiconductors that ...

Photovoltaics of organic-inorganic lead halide perovskite materials have made rapid progress in solar cell

performance to over 25% just within a decade. These systems have demonstrated the potential to provide
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solutions for a more sustainable future in energy...

He, R. et al. Wide-bandgap organic-inorganic hybrid and all-inorganic perovskite solar cells and their

application in all-perovskite tandem solar cells. Energy Environ. Sci. 14, 5723-5759 (2021).

Metal halide perovskites [ABX 3, where A is typically Cs, methylammonium (MA), or formamidinium (FA);

B is Pb or Sn; and X is I, Br, or Cl] have emerged as an extremely promising photovoltaic (PV) technology

owing to their rapidly increasing power conversion efficiencies (PCEs) and low processing

costs.Single-junction perovskite devices have reached ...

Integrating perovskite photovoltaics with other systems can substantially improve their performance. This

Review discusses various integrated perovskite devices for applications including tandem solar cells,

buildings, space applications, energy storage, and cell-driven catalysis.

The chemistry of halide perovskite is quite different from the classic robust inorganic crystalline materials

prepared at high temperature and used in commercial photovoltaics. Perovskite is an organic-inorganic hybrid

semiconductor material, and this hybrid character can be assumed to be the clue to developing long-lasting

PSCs for ...

Chen, W. et al. Monolithic perovskite/organic tandem solar cells with 23.6% efficiency enabled by reduced

voltage losses and optimized interconnecting layer. Nat. Energy 7, 229-237 (2022).

The integrated perovskite/organic solar cell (IPOSC) is widely concerned as an effective approach to broaden

the spectrum of perovskite solar cell (PerSC) by utilizing near-infrared light of lower bandgap organic

semiconductor. Compared to tandem solar cells, the IPOSCs eliminate the preparation of the intermediate

layer and simplify the manufacturing ...

Perovskite and organic solar cells are promising for space applications for enabling higher specific powers or

alternative deployment systems. However, terrestrial tests can only mimic space conditions to a ...

Perovskite solar cells (PSC) have been identified as a game-changer in the world of photovoltaics. This is

owing to their rapid development in performance efficiency, increasing from 3.5% to 25.8% in a decade.

Further advantages of PSCs include low fabrication costs and high tunability compared to conventional

silicon-based solar cells. This paper reviews existing ...

Suppressing surface Cs+ accumulation in methylammonium-free a-FA1-xCsxPbI3 perovskite with an&

nbsp;intermediate phase-assisted strategy enables high-efficiency and thermally stable photovoltaics.

However, highly efficient Br-free perovskite solar cells with bandgaps relevant for applications in

perovskite-organic tandem solar cells (more than 1.7 eV) are yet to be demonstrated. In monolithic tandem

solar cells, an interconnect is needed to facilitate the electrical connection between the subcells.
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The perovskite-based tandem solar cells (TSCs) such as perovskite-silicon, perovskite-perovskite, and

perovskite-organic devices have stimulated enormous research interest and got significant progress in the past

few years.

Organic-inorganic hybrid perovskite solar cells (PeSCs) are a promising next-generation photovoltaic (PV)

technology that has a demonstrated power conversion efficiency (PCE) of 26.1% 1 spite ...

Organized by Nanjing University, Nature, Nature Energy, Nature Materials, Nature Communications The 1st

Nature Conference on Perovskite and Organic Photovoltaics aims to provide a broad overview of perovskite

and organic photovoltaics, bridging the knowledge and technological gaps between academic research and

industrial and market expectations.

Organic/inorganic metal halide perovskites attract substantial attention as key materials for next-generation

photovoltaic technologies due to their potential for low cost, high...
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