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What causes small-sized defects on solar cell surfaces?

Abstract: Manufacturing process and human operational errorsmay cause small-sized defects,such as
cracks,over-welding,and black edgesoon solar cell surfaces. These surface defects are subtle
and,therefore,difficult to observe and detect.

Can MF-RPN detect surface defectsin solar cells?

Accurate detection and replacement of defective battery modules is necessary to ensure the energy conversion
efficiency of solar cells. To improve the adaptability to the scale changes of various types of surface defects of
solar cellsthis study proposed a multi-feature region proposal fusion network (MF-RPN) structure to detect
surface defects.

How does surface recombination affect solar cells?

Surface recombination is high in solar cells,but can be limited. Understanding the impacts and the ways to
limit surface recombination leads to better and more robust solar cell designs. Any defects or impurities within
or at the surface of the semiconductor promote recombination.

What are 3D defects in perovskite materials?

In the intricate domain of perovskite materialsthree-dimensional (3D) defects pose a unique challenge for
researchers and device engineers. These defects typically arise from the crystallization process,leading to the
formation of an unconventional cubic perovskite structure characterized by the presence of split phases.

How do point defects affect the performance of perovskite solar cells?

The performance of perovskite solar cells is significantly impactedby point defects,such as
Schottky,Frenkel interstitial  vacancies,and substitutions. Interstitials (MAIi,Pb i,I i) exert a significant
influence on carrier concentration and modify the band structure within the material.

How do photovoltaic defects affect FF and VOC?

Such defects profoundly impact the key photovoltaic parameters including VOC, JSC, and FF. When PSCs are
in operation, the excitation of electrons by light causes a splitting of the quasi-Fermi levels within the
perovskite layer, which ultimately determines the VOC.

Perovskite solar cells (PSCs) have achieved high power conversion efficiencies (PCEs). However, surface
defects present a major challenge to further improving their performance. Fluorine-substituted materials have
been widely utilized to passivate surface defects and improve the photovoltaic performance and stability of
PSCs.

Besides, the surface defects also affect the long-term stability of the perovskite solar cells (PVSCs). To solve
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this problem, surface passivation molecules are introduced at selective interface (the interface between
perovskite and carrier selective layer). This review summarizes recent progress of small molecules used in
PV SCs. Firstly, different types of defect statesin ...

Surface recombination is high in solar cells, but can be limited. Understanding the impacts and the ways to
limit surface recombination leads to better and more robust solar cell designs. Any ...

Defects in perovskite films and on their surfaces are considered as one of the main reasons for the anomalous
current density-voltage (J-V) hysteresis behavior of perovskite solar cells. 7,...

This review provides a summary of defects in photovoltaic technology regarding perovskite solar cells and
passivation strategies, as well as the latest research results and future directions. The sources of defects in
PSCs involve the occurrence of voids, gaps, antisite defects, composite defects, and carrier migration in the ...

The surface defects such as cracks, broken cells and unsoldered areas on the solar cell caused by
manufacturing process defects or artificial operation seriously affect the efficiency of solar cell.

Power conversion efficiencies of inverted perovskite solar cells (PSCs) based on methylammonium- and
bromide-free formamidinium lead triiodide (FAPbI3) perovskites till lag behind PSCswith a....

Aresas of defect, such as at the surface of solar cells where the lattice is disrupted, recombination is very high.
Surface recombination is high in solar cells, but can be limited. Understanding the impacts and the ways to
limit surface recombination leads to better and more robust solar cell designs. Any defects or impurities within
or at the surface of the semiconductor promote ...

To improve the adaptability to the scale changes of various types of surface defects of solar cells, this study
proposed a multi-feature region proposal fusion network (MF-RPN) structure to detect surface defects. In such
anetwork, region proposals are extracted from different feature layers of convolutiona neural networks ...

Three main types of defects can be distinguished in PSCs (Figure 1b) : (1) zero-dimensiona (OD) point
defects, such as intrinsic defects (vacancies, interstitials, or antisite substitution defects) and foreign atoms
(impurities or dopants (Frenkel defects and Schottky defects are the most common point defects ); (2)
one-dimensiond ...

The surface defects such as cracks, broken cells and unsoldered areas on the solar cell caused by
manufacturing process defects or artificial operation seriously affect the efficiency of solar cell. For the
surface defects of solar cell, which have the characteristics of various shapes, large-scale changes, and difficult

to detect, a surface defect detection ...

The sur- face defects of solar cells in the visible light spectrum range include chipping, broken gates, leaky
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paste, dirty sheets, scratches, thick lines, and chromatic aberrations. The...

This review provides a summary of defects in photovoltaic technology regarding perovskite solar cells and
passivation strategies, as well as the latest research results and ...

Slot-die coating (SDC) has become a great method for fabricating large-area perovskite solar cells and
modules due to controllable film thickness, high solution utilization rate, wide solution viscosity range and
fast response speed. During the coating process, solvent properties play important roles in the formation of
perovskite films, which further affectsthe ...

Three main types of defects can be distinguished in PSCs (Figure 1b) : (1) zero-dimensional (0OD) point
defects, such as intrinsic defects (vacancies, interstitials, or antisite substitution defects) and foreign atoms ...

Inverted perovskite solar cells (PSCs) have attracted considerable attention due to their distinct advantages,
including minimal hysteresis, cost-effectiveness, and suitability for tandem applications. Nevertheless, the
solution processing and the low formation energy of perovskites inevitably lead to numerous defects formed at
both the bulk and interfaces of the ...
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