Solar cell interface issues

Bulk defects in the absorber layer of a solar cell play a substantial role in achieving higher efficiency. Besides,
the ETL/PSK interface and PSK/HTL interface are vitd ...

Our investigation is focusing on the interface passivation upon post-deposition thermal treatments such as
annealing at 425 &#176;C and firing at 860 &#176;C as applied in the silicon solar cell industry.

Design and modification of interfaces have been the main strategies in developing perovskite solar cells
(PSCs). Among the interfacial treatments, dipole molecules have emerged as a practical approach to improve
the efficiency and stability of PSCs due to their unique and versatile abilities to control the interfacial
properties. Despite extensive applicationsin ...

As aresult, this interface modification not only leads to beyond 8% ultrathin CZTS solar cells but also yields
two certificated world record efficiencies: 9.26% for 0.237 cm2 small areaand 7.61% ...

In an article published in Joule, Tian Du et al. developed a hole-transporting bilayer engineering approach for
improved power conversion efficiency in fully printed carbon-based perovskite solar cells. Importantly, this
method retains the extended lifetime stability of the reference cells. These findings demonstrate the potential
of combining distinct layerswith ...

Solar cell technologies, including organic, perovskite, and thin-film solar cells, hold great promise for clean
and renewable energy generation. ... perovskite solar cells; thin-film solar cells; interface engineering;
stability; device efficiency; device optimization; ... Special 1ssues with more than 10 articles can be published
as dedicated ...

Organic-inorganic hybrid perovskite solar cells (PSCs) are promising third-generation solar cells. They exhibit
high power conversion efficiency (PCE) and, in theory, can be manufactured with ...

Using pFBPA as an additive for solution-processed perovskites significantly suppresses non-radiative
recombination. However, it ssmultaneously deteriorates the film quality, limiting the performance gains. Using
dielectric nanoparticles underneath, the film quality can be greatly improved and the gains can be maximized.
The nanoparticles also enable the use of ...

Abstract Organic-inorganic metal halide perovskite solar cells are emerging as potential solar energy
harvesting tools and can be a tough competitor to already matured solar cell technologies. ... and low
fabrication cost. Though perovskite solar cells confront perovskite film quality related issues, such as rough
surface, pinholes (which ...

Slot-die coating (SDC) technology is a potential approach to mass produce large-area, high-performance
perovskite solar cells (PSCs) at low cost. However, when the interface in contact with the ...
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In this work, we simulate the solar cell with the experimental data to validate the ssmulation, and the JV
graph (as can be seen in Fig. 2) shows a good agreement between the experimental data and the simulated one.
A 450 W xenon light source (Oriel) has been used for the solar cells measurments.

All-inorganic perovskite materials based on CsPbl 3-x Br x (x = 0, 1, 2, and 3) have garnered considerable
attention from the photovoltaic (PV) community on account of their superior resistance to moisture and
temperature in comparison to organic-inorganic hybrid (OIH)-perovskite solar cells (PSCs). Since the initial
report in 2015, extensive research and ongoing ...

Perovskite solar cells (PSCs) with an inverted (p-i-n) architecture are recognized to be one of the mainstream
technical routes for the commercialization of this emerging photovoltaic ...

Efficient modification of the interface between metal cathode and electron transport layer are critical for
achieving high performance and stability of the inverted perovskite solar cells (PSCs).

Here we review stability at the interfaces between perovskite and charge transport layers. These interfaces are
particularly vulnerable to defects and degradation under ...

Cathode interface modulation can improve the charge carrier management and inhibit the unwanted
ion/molecular diffusion at the electrode/electron transport layer (ETL) interface, thus play a key role in the
long-term operation of high-performance perovskite photovoltaics, but few studies have been focused on
understanding the relationship among the ...

Using Interfacial Contact Engineering to Solve Nickel Oxide/Perovskite Interface Contact Issues in Inverted
Perovskite Solar Cells. ... perovskite solar cells. J. Colloid Interface Sci. 2020, 559 ...

Various strategies have been explored to address these issues and enhance the device performance of tandem
solar cells, including improved processing techniques 80, effective perovskite mediators ...

Defects at the buried interface and poor contact between the hole transport layer (HTL) poly-triarylamines
(PTAA) and the perovskite layer are key issues affecting the efficiency and long-term stability of inverted
perovskite solar cells (PSCs).

In an article published in Joule, Tian Du et a. developed a hole-transporting bilayer engineering approach for
improved power conversion efficiency in fully printed carbon-based perovskite solar cells. Importantly, this ...

Wang et a. develop efficient inverted perovskite solar cells by introducing 2-mercaptoimidazole or

2-mercaptobenzimidazole for the property modulation of the bottom interface region. Consequently, a target
device with a power conversion efficiency of 24.38% is achieved and demonstrates excellent stability.
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Despite the enormous potential of all-inorganic perovskite solar cells due to their exceptional thermal stability
in the field of photovoltaics, the performance of devices is still severely limited by interface defects. The
electron transport layer (ETL)/perovskite interface plays a crucial role in the crystallization of perovskite film
and the transport of charge carriers. ...

Recent progress has indicated that the efficiencies of the p-i-n type devices exceed 25 %, which are on par
with n-i-p type PSCs, via engineering on charge transport ...

This review highlights the importance of addressing interface issues and utilizing advanced characterization
toolsto reveal interface properties. ... for different solar cell technologies, namely ...

This study expresses the vital role of interface defects governing the performances of those solar cells. At the
first of this study, the MASnI 3-based solar cell was simulated using the SCAPS-1D simulation package,
where a previously experimented structure of a practical solar cell (Hao et al., 2014) was used. Then the
simulation was ...

A solar cell is made of two types of semiconductors, called p-type and n-type silicon. The p-type silicon is
produced by adding atoms--such as boron or gallium--that have one less electron in their outer energy level
than does silicon. Because boron has one less electron than is required to form the bonds with the surrounding
silicon atoms, an electron vacancy or "hole" is created.

The open-circuit voltage (V OC) and fill factor are key performance parameters of solar cells, and
understanding the underlying mechanisms that limit these parameters in real devices is critical to their
optimization vice modeling is combined with luminescence and cell current-voltage (I-V) measurements to
show that carrier transport limitations within the cell ...

Wang et a. develop efficient inverted perovskite solar cells by introducing 2-mercaptoimidazole or
2-mercaptobenzimidazole for the property modulation of the bottom interface region. Consequently, a target
devicewitha...

To date, SAMs have pushed the PCE of single-junction PSCs more than 25% 13, of perovskite-CIGS tandem
devices more than 24% 51,52, of all-perovskite tandem solar cells more than 27% 53,54 and of ...

Perovskite solar cells have made significant progress in achieving high power conversion efficiency
(&gt;26%) in the past decade. However, achieving long-term stability comparable to established silicon solar
cellsis still asignificant challenge, requiring further investigation into degradation mechanisms and continued
exploration of interface engineering ...

issues of perovskite solar cells. ... interface hole layer and electron transport material are used to pro-duce the

cell. Excitons generated in the perovskite layer drifted into the electrode by an established electric potential or
an externally imposed electric field. 3. Working principles of perovskite solar cell
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