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Can crystalline materials be used to passivate a perovskite photovoltaic?

The mainstream passivation strategies routinely rely on crystalline materialsfor perovskite photovoltaics.

Here,authors utilize a solid phase reaction to prepare an amorphous (lysine)2Pbl2 layer to neutralize surface
and interface defects,achieving device efficiency of over 26% for solar cells.

Can surface passivation reduce trap-state density and suppress non-radiation recombination process?
Nature Communications 15,Article number: 8620 (2024) Cite this article Surface passivation has been
developed as an effective strategyto reduce trap-state density and suppress non-radiation recombination
process in perovskite solar cells.

Can semiconducting polymer replace insulator based passivation agent?

Sargent et al. reported a series of semiconducting polymer to replace the conventional insulator-based
passivation agentand the flat-band alignment enabled a better charge transport ability with a FF as high as
83% achieved on PSC 27.

Which materials are used in photovoltaic applications?

Passivation materials play a crucial role in a wide range of high-efficiency,high-stability photovoltaic

applications based on crystalline silicon and state-of-the-art perovskite materials. Currently,for perovskite
photovoltaic,the mainstream passivation strategies routinely rely on crystalline materials.
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ORGANIC PHOTOVOLTAICS SOLAR
PASSIVATION LAYER

Engineering an organic electron-rich surface
passivation layer for ef???cient and stable

perovskite solar cells A derivative of
4,40-dimethyldiphenylsulfone strongly coordinates
with Pb2+ on perovskite surfaces, optimizing charge
distribution and energy level alignment for

ef???cient passivation of surface defects. He and
p |\ Chen et al. show that
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Still, active research needs to be undertaken to
further enhance passivation of the CIGS interfaces
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g and grain boundaries. For example, very recently,
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| inspired by passivated emitter rear contact silicon
solar cells, thin dielectric films such as Al 2 O 3, HfO
2, and GaO x, have already been widely

investigated [2677729].However, note that the

atomic-layer-deposited Al 2 O 3 can ???

Province-Ministry Co-Construction Collaborative
Innovation Center of Hebei Photovoltaic
Technology, College of Physics Science and
Technology, Hebei University, Baoding, 071002
China PSS passivating the PZT surface defects is
derived from the sulfonic acid group. This organic
F'""WW”:;; coating layer passivation strategy may also have the
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MONITORING OF SYSTEM STATUS
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ORGANIC PHOTOVOLTAICS SOLAR’
PASSIVATION LAYER

Lead selenide (PbSe) colloidal quantum dots
(CQDs) are suitable for the development of the
next-generation of photovoltaics (PVs) because of
efficient multiple-exciton generation and strong
charge coupling ability. To date, the reported
high-efficient PbSe CQD PVs use spin-coated zinc

oxide (ZnO) as the electron transport layer (ETL).
However, it is found ?7??

g

RE N

|

The accelerated lifetime studies conducted on
encapsulated organic photovoltaics showed that the
passivation layer improved the device performance
by several fold compared to the non-passivated

The reduction in electronic recombination losses by
the passivation of surfaces is a key factor enabling
high-efficiency solar cells. Here a strategy to
passivate surface trap states of TiO 2 films used as
cathode interlayers in organic photovoltaics (OPVS)
through applying alumina (Al 2 O 3) or zirconia (ZrO
& & & = ~ 2) insulating nanolayers by thermal atomic layer

L f’; deposition (ALD) is ???
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Surface recombination loss limits the efficiency of
crystalline silicon (c-Si) solar cell and effective
passivation is inevitable in order to reduce the
recombination loss. In this article, we have reviewed
the prospects of aluminium oxide (Al203) as
surface passivation material and associated process
technologies are also addressed. Its underlined
negative fixed charges, ???

a) Schematic device structure of organic
photovoltaics (OPV) devices and vertical separation
in the D18:Y6:C60???SAM solution. b) Molecular
structures of photoactive materials (D18 and Y6)
and an

Considering the presence of defects at the surface
of SnO 2 ETL and on the bottom surface of
perovskite layer, we propose a novel molecular
bridge strategy. In this approach, we utilize a natural
compound, D-Methionine (D.M), to treat the bottom
interface, as depicted in Fig. 1 a, leading to
significant enhancements in the efficiency as well as
stability of ???
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ORGANIC PHOTOVOLTAICS SOLAR’
PASSIVATION LAYER

In recent years, organic solar cells (OSCs) based on
non-fullerene acceptors (NFAs) have continued to
set new efficiency records by virtue of developments
in novel organic photovoltaic materials as well as
innovations in device-processing techniques

ey | == [1,2,3,4].For the future commercialization of

S NFA-based OSCs, in addition to realizing the
highest possible ??7?
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In terms of perovskite solar cells, passivation
materials in perovskite solar cells are materials used
to reduce defects and non-radiative recombination
losses in the perovskite layer. These materials can
either chemically interact with the perovskite to fill
trap states or form physical barriers that protect the
perovskite surface.

With this passivation strategy, more than 90% of the
initial performance of LDH/Ni/leu@nfOP was
retained during the 10 h J???t measurements,
whereas the organic-photoactive-layer-based
photoanode
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ORGANIC PHOTOVOLTAICS SOLAR’
PASSIVATION LAYER

Here, an effective and compatible strategy (i.e., the
concept of vacuum deposition of an organic
passivation layer (OPL) on the photoactive layer) is
presented to enhance the efficiency of the
state???0f???the???art photoactive systems, where
easy???deposition processable T2???0RH and
T2???CNORH OPLs are used.

DOI: 10.1016/j.xcrp.2024.102030 Corpus ID:
270300829; Engineering an organic electron-rich
surface passivation layer for efficient and stable
perovskite solar cells
@article{He2024EngineeringAQO, title={Engineering

an organic electron-rich surface passivation layer for
efficient and stable perovskite solar cells},
author={Qingquan He and An-Jie Chen ???

Whether a passivation technique produces a
conformal layer of 2D perovskite, a mixed

215kWh

2D/organic layer or a non-conformal passivation
layer will have an impact on the photophysics and

stability of
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Still, active research needs to be undertaken to

- T IHW further enhance passivation of the CIGS interfaces
- MMLI | and grain boundaries. For example, very recently,
= inspired by passivated emitter rear contact silicon
solar cells, thin dielectric films such as ???

Herein, a new ternary strategy to fabricate efficient
and photostable inverted organic photovoltaics
(OPVs) is introduced by combining a bulk
heterojunction (BHJ) blend and a fullerene
self-assembled monolayer (C
60-SAM).Time-of-flight secondary-ion mass
spectrometry - analysis reveals that the ternary
blend is vertically phase separated with the C
60-SAM at the ???

Organic solar cells can be thin, bendable and
T strechable. Both the free-standing and reference
'W devices fabricated on the glass substrates with a
- T — 1-? 1/4 m-thick parylene passivation layer were
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ORGANIC PHOTOVOLTAICS SOLAR
PASSIVATION LAYER

1. Introduction. The use of halide perovskite
semiconductors for solar cells was pioneered by
Kojima and co-workers in 2009 (Kojima et al.,
2009).Lee et al., 2012, Kim et al., 2012
demonstrated fully solid-state solar cell devices in
2012. Thereafter, PSCs have undergone a speedy
— growth, with PCE rocketing from 3.8% in 2009 to

I_] I r 25.5% (certified) recently (Kojima et ???

Despite the tremendous development of various
.w - (1 high???performing photoactive layers in organic
& \ ! ‘I' photovoltaic (OPVs) cells, improving their
A performance remains the most important challenge
in the field. Here, an effective and compatible
L bt strategy (i.e., the concept of vacuum deposition of
an organic passivation layer (OPL) on the
B S photoactive layer) is ?2??
sl |
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Download Citation | Highly Efficient Organic
Photovoltaics Enhanced Using Organic Passivation
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Layer Vacuum Deposition | Despite the tremendous
development of various high???performing
photoactive
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In recent decades, oxide thin-film transistors (TFTS)
T have attracted a great deal of attention as a
promising technology in terms of next-generation

" = electronics due to their outstanding electrical
—_—— performance. However, achieving robust electrical
= — characteristics under various environments is a
, W crucial challenge for successful realization of
' A"é‘- oxide-based electronic applications. To resolve ?7?7?
A::!"" =
o Perovskite solar cells have demonstrated
Wi | % . .
i I ‘[ : remarkable progress in recent years. However, their
) | widespread commercialization faces challenges
.’}-E-SE ll arising from defects and environmental

vulnerabilities, leading to limitations in energy
conversion efficiency and device stability. To
overcome these hurdles, passivation technologies
have emerged as a promising ???

In the study " Engineering an organic electron-rich
surface passivation layer for efficient and stable
perovskite solar cells," published in Cell Reports
Physical Science, the scientists
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? Abstract Perovskite whentandemed with organic
photovoltaics (OPV) for double-junctions have
efficiencypotentials over 40%. Halogenated

Polycyclic Aromatic Hydrocarbon ??7?

In other work we have shown that the stability of the
passivation effect afforded by a -SO 3 H based

organic thin film alone can be increased to 430 days
with the use of an ALD-AI 2 O 3 encapsulation layer,

but such a ???
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