
Filling of perovskite solar cells

We analyze the point contact interconnections design and demonstrate it on perovskite thin-film solar modules

to achieve a geometrical fill factor of up to 99%. Numerical and analytical simulations are utilized to optimize

interconnections and solar module design and balance inactive area loss, series resistance loss, and contact

resistance loss.

Multifunctional chemical anchors achieve a boosted fill factor and mitigate ion migration of high-stability

perovskite solar cells ... with an improved fill factor (FF) from 70.54% to 80.40%, and improved ambient

stability of the unencapsulated device. This study may probe research insight into the design of passivators

with synergistic effects ...

An improved device design for perovskite-based photovoltaic cells enables a certified power conversion

efficiency of 25.2 per cent, translating to 80.5 per cent of the thermodynamic limit for its ...

Planar perovskite solar cells (PSCs) can be made in either a regular n-i-p structure or an inverted p-i-n

structure (see Fig. 1 for the meaning of n-i-p and p-i-n as regular and inverted architecture), They are made

from either organic-inorganic hybrid semiconducting materials or a complete inorganic material typically

made of triple cation semiconductors that ...

Hybrid organic-inorganic lead halide perovskite solar cells (PSCs) are attracting increasing attention due to

their low-cost, facile fabrication opportunities, and outstanding optoelectronic properties [1].The power

conversion efficiency (PCE) of these devices has increased rapidly to more than 22.1% [2].This is comparable

to all other thin film and ...

The power conversion efficiency (PCE) of organic-inorganic hybrid perovskite solar cells (PSCs) has soared

up to 26.2% in just over 10 years. 1 However, the thermal-induced phase segregation and degradation of

organic-inorganic hybrid perovskites during actual service remain a huge stumbling block to their

commercialization. 2, 3 Recently, inorganic CsPbI 3 ...

Perovskite/silicon tandem solar cells (PK/Si TSCs) blaze the way in pushing power conversion efficiency

(PCE) beyond the single-junction Shockley-Queisser limit. Meanwhile, localized defects in perovskite

subcells result in a lower fill factor (FF), which limits further improvement of PCE in PK/Si TSCs.

The performance of a tandem solar cell depends on the performance of its constituting subcells. Although this

dependency is theoretically straightforward for open-circuit voltage (Voc) and short-circuit current, it is

indirect for fill factor ...

The utilization of the sol-gel method for fabricating planar SnO2 as the electron transport layer (ETL) induces

numerous defects on the SnO2 layer surface and perovskite film bottom, causing considerable deterioration of

the device performance. Conventional inorganic salt-doped SnO2 precursor solutions used for passivation may
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cause incomplete substrate ...

The perovskite solar cell devices are made of an active layer stacked between ultrathin carrier transport

materials, such as a hole transport layer (HTL) and an electron ...

The power conversion efficiency (PCE) of organic-inorganic hybrid perovskite solar cells (PSCs) has soared

up to 26.2% in just over 10 years. 1 However, the thermal-induced phase segregation and degradation of

organic-inorganic hybrid perovskites during actual service remain a huge stumbling block to their

commercialization. 2, 3 Recently ...

Lead halide perovskite solar cells (PSCs) have made unprecedented progress, exhibiting great potential for

commercialization. Among them, inverted p-i-n PSCs provide outstanding ...

1 &#0183; Co-deposition of copper thiocyanate with perovskite on textured silicon enables an efficient

perovskite-silicon tandem solar cell with a certified power conversion efficiency of 31.46% for 1 cm2 ...

Formamidinium lead halide (a-FAPbI3) with a broad light absorption spectrum, has recently received

considerable attention in optoelectronic applications. However, the FAI-PbI2-DMSO (DMSO: dimethyl

sulfoxide) intermediate anisotropic fibers readily form a non-perovskite phase (d-FAPbI3) and uncontrolled

excess PbI2, which hinders the further increase in the efficiencies ...

Under standard test conditions (STC), we attain the optimal simulated efficiency of 30.60% for a 2-terminal

perovskite/SHJ tandem solar cell (perovskite''s bandgap of 1.67 eV, thickness of 640 nm).

Herein, both wet and dry metal-halide perovskite films are regulated through organic molecules-assisted

sequential interfacial engineering for high-performance inverted PSCs. In specific, organic acetic acid

treatment on the ...

Perovskite solar cells have demonstrated the efficiencies needed for technoeconomic competitiveness. With

respect to the demanding stability requirements of photovoltaics, many techniques have ...

The perovskite based solar cells is a new generation solar cell type, the perovskite crystals act as

photo-charge-generating materials with organic and inorganic elements more commonly referred to ...

Perovskite solar cells have shown remarkable progress in recent years with rapid increases in efficiency, from

reports of about 3% in 2009 to over 25% today. While perovskite solar cells have become highly efficient in a

very short time, a number of challenges remain before they can become a competitive commercial technology.

Research Directions

Perovskite solar cells (PSCs) have seen a rapid increase in power conversion efficiencies (PCEs) over just a

few years and are already competing against other photovoltaic (PV) technologies. The PCE of hybrid ...
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[7, 8] The first wide-band gap opaque perovskite solar cells to harness these effects were based on MAPbI 3-x

Br x perovskites, ... Generally, the dark J-V characteristics can be divided into three regions: an Ohmic region,

a trap-filling limited region, and a trap-free space-charge limited current (SCLC) regime.

4 &#0183; Tin-based perovskite solar cells have garnered attention for their biocompatibility, narrow

bandgap, and long thermal carrier lifetime. However, nip-type tin-based perovskite solar cells have ...

2 &#0183; Such scheme when implemented in a high bandgap (1.78 eV)perovskite solar cell, results in a

respectable efficiency of 19.7% and thehighest fill factor of 85.4% amongst those of ...

Developing dopant-free hole-transporting materials (HTMs) for high-performance perovskite solar cells

(PVSCs) has been a very active research topic in recent years since HTMs play a critical role in optimizing

interfacial charge carrier kinetics and in turn determining device performance. Here, a novel dendritic

engineering strategy is first utilized to ...

Within the space of a few years, hybrid organic-inorganic perovskite solar cells have emerged as one of the

most exciting material platforms in the photovoltaic sector. This review describes the ...

All-inorganic CsPbBr 3 perovskite solar cells (PSCs) have attracted more attentions due to the excellent

environmental stability, however, the wide bandgap and ...

This work provides unambiguous evidence for plasmon-induced trap occupation in OIHP and reveals that

plasMonic nanostructures may be one type of efficient additives to overcome the recombination losses in

perovskite solar cells and thin-film solar cells in general. The deep-level traps induced by charged defects at

the grain boundaries ...

Organic-inorganic metal halide perovskites have been intensively investigated for photovoltaic applications

[[1], [2], [3]].Due to the unique photoelectrical properties, such as high absorption coefficient, long charge

diffusion lengths, tunable bandgaps etc.[4, 5], perovskite solar cells (PSCs) have achieved a certified power

conversion efficiency (PCE) of 26.1 % in ...

Perovskite solar cells have emerged as a promising frontier in the realm of renewable energy due to their

notable attributes of high efficiency and cost-effectiveness. This study delves into the intricate domain of

vapor-deposited perovskite solar cells with the primary objective of optimizing their performance through

advanced predictive modeling. State-of-the ...

The fill factor is a key parameter in perovskite solar cells and is strongly influenced by interfacial charge

transfer processes and subsequently impacts the power conversion efficiency. Herein, to improve the fill

factor, three fluorine substituted materials were designed, synthesized and characterized. By
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The performance of a tandem solar cell depends on the performance of its constituting subcells. Although this

dependency is theoretically straightforward for open-circuit voltage (Voc) and short-circuit current, it is

indirect for fill factor (FF) and thus for efficiency. We study here with simple simulations the effect on the

tandem performance of each subcell FF by varying systematically ...
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