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Overview

What is a perovskite solar cell?

Perovskite solar cells (PSCs) have emerged as a promising technology for the
development of low-cost and highly efficient photovoltaic devices. Over the
past decade, PSCs have advanced rapidly, and their energy conversion
efficiency has increased from ca. 4% in 2009 to 26.1% in 2024. 

What are bifacial perovskite solar cells?

Bifacial perovskite solar cells (PSCs) offer significant advancements in
photovoltaic technology, achieving power conversion efficiencies (PCE) of 23.2
% with bifaciality over 91 %. They efficiently harness reflected and scattered
light, enhancing applications such as building-integrated photovoltaics (BIPVs)
and floating solar installations. 

Are perovskite solar modules efficient?

Nevertheless, a disparity persists in the efficiency of perovskite solar modules
(PSMs) versus the cell efficiency 4, 5. It is well established that the nucleation
and growth of perovskites exhibit high sensitivity to processing methods,
which is exacerbated in large-scale production 6, 7. 

Can perovskite solar cells be used as tandem solar cells?

The band gap of perovskites can be tuned by varying their composition (e.g.,)
making them useful candidates for tandem solar cells with, e.g., silicon solar
cells. [10, 11] Decreasing the open-circuit voltage (VOC) loss is crucial to
further improve the efficiency of perovskite solar cells in the future.
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Perovskite thin film solar modules

Perovskite solar cells (PSCs) have emerged as a promising technology for the
development of low-cost and highly efficient photovoltaic devices. Over the past decade,
PSCs have advanced rapidly, and their energy conversion efficiency has increased from
ca. 4% in 2009 to 26.1% in 2024.

Bifacial perovskite solar cells (PSCs) offer significant advancements in photovoltaic
technology, achieving power conversion efficiencies (PCE) of 23.2 % with bifaciality over
91 %. They efficiently harness reflected and scattered light, enhancing applications such
as building-integrated photovoltaics (BIPVs) and floating solar installations.

Nevertheless, a disparity persists in the efficiency of perovskite solar modules (PSMs)
versus the cell efficiency 4, 5. It is well established that the nucleation and growth of
perovskites exhibit high sensitivity to processing methods, which is exacerbated in large-
scale production 6, 7.

The band gap of perovskites can be tuned by varying their composition (e.g.,) making
them useful candidates for tandem solar cells with, e.g., silicon solar cells. [10, 11]
Decreasing the open-circuit voltage (VOC) loss is crucial to further improve the efficiency
of perovskite solar cells in the future.

Bifacial perovskite solar cells (PSCs) represent a transformative technology in
photovoltaics, promising increased power production and lower costs compared to
traditional ...

Silicon-perovskite tandem solar requires optimization of both approaches, and embodies
the weaknesses of each. Meanwhile, the use ...
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1 Introduction Perovskite solar cells (PSCs) have emerged as a promising technology for
the development of low-cost and highly efficient photovoltaic devices. Over the ...

Thin-film photovoltaics, particularly those based on perovskite materials, are
revolutionizing solar energy research through rapid efficiency gains, innovative device ...

A temperature-controlled vacuum quenching method enables the fabrication of
perovskite solar modules with a power conversion efficiency of 22.69% and an area of
11.7 ...

Thin-film photovoltaics, particularly those based on perovskite materials, are
revolutionizing solar energy research through rapid ...

Perovskite thin-film solar modules Besides the production of progressively larger high-
quality perovskite layers, upscaling includes the fabrication of the interconnection lines
(see Figure ...

Perovskite Thin-Film Photovoltaics: We develop scalable manufacturing processes for
perovskite solar cells and modules, in particular using low-temperature processes and
solution deposition.

Perovskite thin-film solar modules Besides the production of progressively larger high-
quality perovskite layers, upscaling includes the fabrication of ...

Perovskite solar cells (PSCs), recognized as a promising third-generation thin-film
photovoltaic technology, offer notable advantages including low-cost production, high
power ...

Silicon-perovskite tandem solar requires optimization of both approaches, and embodies
the weaknesses of each. Meanwhile, the use of pure thin-film devices offers a ...
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Perovskite solar cells (PSCs), recognized as a promising third-generation thin-film
photovoltaic technology, offer notable ...

Gas quenching and vacuum quenching process are widely applied to accelerate solvent
volatilization to induce nucleation of perovskites in blade-coating method. In this work,
...

Scalable fabrication of perovskite films with homogeneous structure remains a critical
challenge in bridging power conversion efficiency gap between solar modules and ...
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