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Overview

Is a 3D/2D hybrid perovskite solar cell a good choice?

The development of perovskite solar cells has been faster than that of other
photovoltaic cells, but their practical application is limited by further
improvements in their performance and stability. A 3D/2D hybrid perovskite,
combining the high efficiency of a 3D perovskite and the prominent stability of
a 2D perovskite, is very promising. 

How stable is a HOOC 2D/3D perovskite junction?

Here we show one-year stable perovskite devices by engineering an ultra-
stable 2D/3D (HOOC (CH2)4NH3)2PbI4/CH3NH3PbI3 perovskite junction. The
2D/3D forms an exceptional gradually-organized multi-dimensional interface
that yields up to 12.9% efficiency in a carbon-based architecture, and 14.6%
in standard mesoporous solar cells. 

Are hybrid perovskite solar cells compatible with PV market requirements?

Despite the growing interest in hybrid perovskite solar cells, their
commercialization is hindered by severe stability issues, which limit device
lifetimes and make these devices incompatible with PV market requirements
2. The focus of current research is thus on finding solutions to overcome these
issues. 

Can 2D perovskites solve the PSC stability problem?

Exploiting the superior stability of 2D perovskites has been recently proposed
as an approach to solve the PSC stability issue. 2D perovskites can be
combined with 3D perovskites into a 2D/3D hybrid system, increasing both the
efficiency and stability of the devices. 

How stable is a 1 year stable perovskite device?

Here we show one-year stable perovskite devices by engineering an ultra-
stable 2D/3D (HOOC (CH 2) 4 NH 3) 2 PbI 4 /CH 3 NH 3 PbI 3 perovskite
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junction. The 2D/3D forms an exceptional gradually-organized multi-
dimensional interface that yields up to 12.9% efficiency in a carbon-based
architecture, and 14.6% in standard mesoporous solar cells. 

Are DJ perovskite solar cells stable?

The stabilized power output measured at a MPP for the DJ perovskite solar
cells was performed, as shown in Fig. 2a. The JSC of the PDMA perovskite solar
cells exhibits a slight increase, while the CDMA is almost unchanged within
600 s, implying a potential enhancement in operational stability.
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Stable 2d hybrid perovskite photovoltaic module

  

Stable and low-photovoltage-loss
perovskite solar cells by  

The use of a dimensionally graded 2D perovskite
interface and passivation results in perovskite
solar cells Shao, S. et al. Highly reproducible Sn-
based hybrid perovskite solar cells with 9%  

  

Multifunctional one-dimensional seeding
layers enable stable and ...

DOI: 10.1016/j.nanoen.2024.109329 Corpus ID:
267402301 Multifunctional one-dimensional
seeding layers enable stable and over
20%-efficiency inverted perovskite photovoltaic
modules Energy and environment are two of the
most important issues of our time on a  

  

Operationally stable perovskite solar
modules enabled by vapor ...

Request PDF , Operationally stable perovskite
solar modules enabled by vapor-phase fluoride
treatment enhanced stability, and photovoltaic
performance of 2D/3D PSCs are systematically
discussed.

  

Efficient and Stable 2D@3D/2D Perovskite
Solar Cells Based on ...

A 3D/2D hybrid perovskite, combining the high
efficiency of a 3D perovskite and the prominent
stability of a 2D perovskite, is very promising.
Herein, a strategy is designed by ...
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Dimensional tailoring of hybrid perovskites
for photovoltaics

new approaches to stabilizing perovskite-based
photovoltaic devices. Furthermore, 2D hybrid
perovskites have The rise of highly efficient and
stable perovskite solar cells . Acc. Chem. Res. 50

  

Towards Long-Term Stable Perovskite Solar
Cells  

As studies on the module stability are relatively
lacking, further research on this topic should be
done to demonstrate long-term stable perovskite
modules. The aim of this present review is to
overview up-to-date studies on the stability of
perovskite materials, perovskite solar cells, and
modules with a special focus on operational
stability for its practical applications.

  

2D and quasi-2D hybrid halide perovskite
single crystals: From  

2D and quasi-2D hybrid halide perovskite single
crystals: From fundamentals to functionalized
photodetectors Author links open overlay panel
Yurou Zhang a c, EQ Han a, Bo Wei Zhang a, Jun
Peng c d, Jingsong Sun c, Su-Min Lee b, Mu Xiao
a e, Jung-Ho Yun b, Lianzhou Wang a
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A thermotropic liquid crystal enables
efficient and stable perovskite  

Bu, T. et al. Lead halide-templated crystallization
of methylamine-free perovskite for efficient
photovoltaic modules M.-H. et al. Highly efficient
2D/3D hybrid perovskite solar cells via low  

  

Solar cell based on ferroelectric 2D/3D/2D
perovskite junction ...

The experimental device achieved an open-
circuit voltage of 1.21 V, which is the highest
value reported to date for highly efficient
perovskite photovoltaics. The cell is based on a
photo  

  

Dimensional tailoring of hybrid perovskites
for photovoltaics

Relative to 3D hybrid perovskites, low-
dimensional -- that is, 2D -- hybrid perovskites
have demonstrated higher moisture stability,
offering new approaches to stabilizing 

  

Next-generation applications for integrated
perovskite solar cells

Recently, highly robust and stable SPWs with
rapid reversibility were constructed using a 2D
perovskite ((C 6 H 4 (CH 2 NH 3) 2)(CH 3 NH
3)[Pb 2 I 7]), but their PV efficiencies were less
than 1% 94.
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One-Year stable perovskite solar cells by
2D/3D interface  

To demonstrate the up-scale potential of our
technology, we fabricate 10 × 10 cm 2 solar
modules by a fully printable industrial-scale
process, delivering 11.2% efficiency stable ...

  

Large-area phosphorene for stable carbon-
based perovskite solar ...

npj 2D Materials and Applications - Large-area
phosphorene for stable carbon-based perovskite
solar was reported to influence the electronic
properties of the hybrid halide perovskite 60,61  

  

Perovskite Solar Modules 

module stability, potential lead leakage issues,
and outdoor field tests. The three perspectives
focused on the advantages and limita-tions of
perovskite modules and perovskite/silicon
modules. Eli J. Wolf et al.
(10.1002/solr.202100239) analyzed the limi

  

Ultrastable and efficient slight-interlayer-
displacement ...

Summary of the stability characterization (f:
moisture stability; g: thermal stability; h: MPP &
light stability) of most of the reported 2D
perovskite solar cells, compared with recent 
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2D Hybrid Halide Perovskites: Structure,
Properties, ...

The stunning photovoltaic performance with the
coexistence of long-term stability and high-power
conversion efficiency (PCE) has been realized in
2D perovskite solar cells (PSCs), which paves an
avenue for ...

  

Ultra-stable 2D/3D hybrid perovskite
photovoltaic module

Here we design an ultra-stable molecular
junction of two/three dimensional (2D/3D)
perovskites. It consists of a 2D (HOOC
(CH2)2NH3)2PbI4, anchored at the oxide ...

  

Quantum barriers engineering toward
radiative and stable perovskite  

We have achieved radiative and stable
perovskite photovoltaic devices by the design of
a multiple quantum well structure with long (~3
nm) organic spacers with oleylammonium
molecules at  

  

Perovskite Solar Module: Promise and
Challenges in  

1 Introduction To reduce carbon emissions, solar
energy is one of the most promising renewable
energy sources capable of supplying the world's
rising demand for energy. [] Despite an 85%
reduction in the price of solar PV modules in the
last decade, [] there is a lot of interest in
diversifying the supply chain for solar PV
technologies to increase domestic ...
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Ultrastable and efficient slight-interlayer-
displacement 2D Dion  

However, stable perovskite materials for
photovoltaic remain insufficient to date. Here we
demonstrate a series of ultrastable Dion L. et al.
Hybrid Dion-Jacobson 2D Lead Iodide
Perovskites. J  

  

High-efficiency perovskite photovoltaic
modules achieved via ...

We have fabricated perovskite modules (6.5 cm
× 7 cm) based on these compositions, compared
to reference MAPbI 3-based perovskite modules
(PCE = 18.26%), a higher PCE of 21.08% was
obtained for Cs +-containing perovskite modules
with an active area

  

Highly Efficient and Stable FAPbI3
Perovskite Solar Cells and Modules  

Perovskite crystal facets greatly impact the
performance and stability of their corresponding
photovoltaic devices. Compared to the (001)
facet, the (011) facet yields better photoelectric
properties, including higher conductivity and
enhanced charge carrier mobility. Thus,
achieving (011) facet-exposed films is a
promising way to improve device performance.
...

  

Mechanical and Ionic Characterization for
Organic Semiconductor  

Hybrid metal halide perovskite (MHP) materials,
while being promising for photovoltaic
technology, also encounter challenges related to
material stability. Combining 2D MHPs with 3D
MHPs offers a viable solution, yet there is a gap
in the understanding of the  

Powered by VDB Solar Solutions



Page 10/12

  

Long-term operating stability in perovskite
photovoltaics

The PCE of PSCs now rivals that of Si
photovoltaics (PV), and thus device stability is of
utmost importance. The stability of PSCs
depends on many factors (ageing condition,
perovskite composition  

  

Title: Ultra-stable 2D/3D hybrid perovskite
photovoltaic module

The unique and exceptional 2D/3D structure
yields 14.6% PCE in solar cells with Spiro-
OMeTAD and Au, and 12.9% PCE in hole-
conductor free architecture. Aiming at the up ...

  

Efficient and Stable Perovskite Solar Cells
and Modules Enabled ...

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, we found
these two pre-crystallization processes lead to
different order of crystallization dynamics within
the perovskite thin film, resulting in the
differences of additive distribution. We ...
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Bilayer interface engineering through
2D/3D perovskite and ...

Additionally, the I 3d (Fig. S6a) and N 1s (Fig. 3
b) peaks of the Bilayer-treated perovskite film
also exhibited a larger shift compared to PI-
based perovskite film, which can be attributed to
the formation of 2D/3D perovskite interface,
consequently altering the[38].

  

Flexible quasi-2D perovskite solar cells with
high specific power ...

Perovskite solar cells are a promising technology
for emerging photovoltaic applications that
require mechanical compliance and high specific
power. However, the devices suffer from poor  

  

Recent Progress in Large-Area Perovskite
Photovoltaic Modules

Perovskite solar cells (PSCs) have undergone a
dramatic increase in laboratory-scale efficiency
to more than 25%, which is comparable to Si-
based single-junction solar cell efficiency.
However, the efficiency of PSCs drops from
laboratory-scale to large-scale perovskite solar
modules (PSMs) because of the poor quality of
perovskite films, and the increased ...

  

Radical polymeric p-doping and grain
modulation for stable

Organic-inorganic hybrid perovskites have
attracted extensive research interest for
photovoltaic (PV) applications (1-3). Although the
power conversion efficiency (PCE) of organic-
inorganic hybrid perovskite solar cells (PSCs) can
now exceed 25% ( 4 - 7 ), such high efficiencies
have been obtained only with small-area PSCs
(aperture areas  
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Ultra-stable 2D/3D hybrid perovskite
photovoltaic module

Two-dimensional (2D) layered organic-inorganic
hybrid perovskite (2D PVK) materials have been
recently developed as a novel candidate for
photovoltaic application with ...

  

Lead halide-templated crystallization of
methylamine-free perovskite  

Although formamidinium-based lead iodide (PbI
2) perovskites have a favorable bandgap and
good thermal stability, the difficulty in controlling
nucleation makes it difficult to grow high-quality,
large-area films compared with
methylammonium counterparts.Bu et al. show
that adding N-methyl-2-pyrrolidone to the
perovskite precursors forms an adduct with PbI 2
that ...

  

Damp heat-stable perovskite solar cells
with tailored  

We fabricated damp heat-stable PSCs by
tailoring the dimensional fragments of two-
dimensional perovskite layers formed at room
temperature with oleylammonium iodide ...
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