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Are perovskite solar cells agood choice for a hole transport layer?

Author to whom correspondence should be addressed. Over the last ten years, there has been a remarkable
enhancement in the power conversion efficiency (PCE) of perovskite solar cells (PSCs), with poly
(3,4-ethylenedioxythiohene):poly (styrenesulfonate) (PEDOT:PSS) emerging as a prevalent choice for the
hole transport layer (HTL).

How does a perovskite layer produce electrons and holes?

In the initial stage (step 1),the perovskite layer will produce electrons and holes subsequent to the absorption
of lightwith suitable energy. In step 2,the ETL and HTL are responsible for extracting the electrons and
holes,respectively,from the perovskite layer.

Does hole removal occur in a perovskite absorbing layer?

The observed phenomenon of hole removalfrom the perovskite absorbing layer exhibits a consistent pattern
across the HTM. The heating technique in the Li-TFSI/FK209 doping approach is conducted in an
oxygen-free environment and servesto initiate the redox reaction with the PIL.

How to improve the performance and stability of perovskite solar cells?

In order to improve the performance and stability of devices,a range of deposition methodsare employed to
integrate organic or inorganic components as ETLs in perovskite solar cells. Perovskite solar cells exhibit
instability as aresult of the deterioration occurring at the interface between the perovskite layer and the ETM.

Do perovskite bottom layers affect commercial viability of inverted P-i-n PSCs?

In this review,we explore the implications of the perovskite bottom layers of inverted p-i-n PSCs,specifically
the hole transport layer (HTL) and the HTL/perovskite interfacewhich plays an important rolein the
commercia viability of PSCs,including the key factors such as scalability,stability,and environmental safety.

What is the energy barrier between a perovskite layer and 1to?

The large energy barrier (?E h) between the perovskite layer and ITO further complicates hole collection. This
barrier,representing the energy difference between the E F of 1TO and the VBM of the perovskite,often leads
to significant interface recombination and efficiency losses.

The 2D perovskite layers effectively passivate surface defects in the 3D perovskite layer and facilitate hole
transport from perovskite to hole transport layer (HTL). As a result, al the alkylammonium salts evaluated
improved the PCE of PSCs, achieving the champion PCE of 23.70% using MOALI. In addition, the operational
stability of the PSCs was significantly ...

Perovskite is named after the Russian mineralogist L.A. Perovski. The molecular formula of the perovskite
structure material is ABX 3, which is generally a cubic or an octahedral structure, and is shown in Fig. 1 [].As
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shown in the structure, the larger A ion occupies an octahedral position shared by 12 X ions, while the smaller
B ionisstable in an octahedral ...

Over the last ten years, there has been a remarkable enhancement in the power conversion efficiency (PCE) of
perovskite solar cells (PSCs), with poly (3,4-ethylenedioxythiohene):poly (styrenesulfonate) (PEDOT:PSS)
emerging as a prevalent choice for the hole transport layer (HTL). Nevertheless, the evolution of the widely
utilized PEDOT:PSS ...

Over the last ten years, there has been a remarkable enhancement in the power conversion efficiency (PCE) of
perovskite solar cells (PSCs), with poly (3,4-ethylenedioxythiohene):poly (styrenesulfonate) ...

This review article specifically examines the recent advancements in hole-transporting materials (HTMs) used
for preparing the hole-transport layers (HTLS) in ...

With the emergence of new and novel materia class (for example, 2D-layered and |ead-free perovskites) for
energy storage applications, it isimportant to establish throughout studiesin terms of ssmulationsand in situ ...

In this Perspective, we propose a comprehensive set of effective HTL design factors with a dedicated focus on
tin PSCs, aiming at upgrading PEDOT:PSS and modifying other prospective HTLs to ultimately break the
current performance ...

However, due to the transfer of photogenerated electrons and hole carriers from the perovskite layer to the
electrode through the charge transport layer (CTL), the perovskite/CTL interface and CTL/electrode interface
are closely related to carrier dynamics, thereby affecting device performance [21] perovskite photovoltaic
devices, optimizing each interface helps...

As for the PSC applications, in 2013, Han et a first reported a full printable processed PSC with carbon
electrode (figure 1(c) (i)) . Since then, CPSCs became one of the focus tasks in PSC research field. Before
2016, al researchers focused on hole-transporting-layer (HTL)-free devices (figure 1(c) (ii)), as the solvent of
carbon pastes can dissolve the commonly ...

In this review, we explore the implications of the perovskite bottom layers of inverted p-i-n PSCs, specifically
the hole transport layer (HTL) and the HTL/perovskite interface, which plays an important role in the
commercial viability of PSCs, including the key factors such as scalability, stability, and environmental safety.
We ...

We recommend that the perovskite active layer, with its long carrier lifetime, strong carrier transport
capability, and long-term stability, is necessary as well for improved ...

The hole-transporting layer (HTL), a pivotal component of perovskite solar cells (PSCs), can significantly
improve device performance. The unique light-harvesting and charge-transport capabilities of porphyrin
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derivatives have facilitated their adoption in solar cell applications, showcasing their potential Journal of
Materias...

Based on the perovskite's exceptiona properties, two typical structures can be created: planar and mesoporous
structures [16].As shown in Fig. 3, a mesoporous structure consists of a Fluorine-doped Tin Oxide
(FTO)/Indium Tin Oxide (ITO) substrate, a hole blocking layer, and a scaffold that can be either conductive
TiO 2 or insulating Al 2 O 3, aperovskite ...

We report a method to effectively reduce the amorphous region at the bottom of perovskite films by
embedding lead chelation molecules (LCMs), including a broadly applied electron transport material of
bathocuproine (BCP), into HTLSs.

The hole-transporting layer (HTL), a pivotal component of perovskite solar cells (PSCs), can significantly
improve device performance. The unique light-harvesting and charge-transport capabilities of porphyrin ...

NiOx is an ideal replacement material for organic hole transport layers, due to its chemical stability and low
cost. However, the inherent insulating properties of NiOx films and the post-processing process of solution
preparation have been limiting their application and development. Herein, high-quality AlyNil-yOx hole
transport layers were prepared by ...
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