
Important progress in solar cells

At present, the global photovoltaic (PV) market is dominated by crystalline silicon (c-Si) solar cell

technology, and silicon heterojunction solar (SHJ) cells have been developed rapidly after the concept was

proposed, which is one of the most promising technologies for the next generation of passivating contact solar

cells, using a c-Si substrate ...

Organic solar cells (OSCs) have been developed for few decades since the preparation of the first photovoltaic

device, and the record power conversion efficiency (PCE) certified by national renewable energy laboratory ...

However, silicon solar cells are not yet economically competitive with fossil fuels, necessitating further cost

reduction. Research explores alternatives like organic/polymeric SCs, perovskite, quantum dot cells,

dye-sensitized solar cells (DSSCs), and multi-junction cells to achieve high conversion efficiency at lower

expenses [15], [16]. To ...

Despite significant progress, several challenges remain in the development and widespread adoption of solar

cells: 3.1 Efficiency Limits. While there have been improvements in efficiency, especially with technologies

like tandem solar cells and quantum dots, the theoretical efficiency limits for many materials have yet to be

fully overcome.

2 ???&#0183; Current leakage through localized stacked structures, comprising opposite types of

carrier-selective transport layers, is a prevalent issue in silicon-based heterojunction solar cells. Nevertheless,

the behavior of this leakage region remains unclear, leading to a lack of guidance for structural design,

material selection and process sequence ...

The solar cells based on highly crystallized perovskite MAPbI 3 deposited on mesoporous Al 2 O 3 and TiO 2

layers yielded a higher efficiency of 10.9 % [12].The remarkable performance was reported in the PSC

architecture composed of a mesostructured Al 2 O 3 deposited on a compact TiO 2 as the n-type electrode,

covered by MAPbI 2 Cl as a light ...

Herein, we present a review on the progress of PVSK/Si tandem solar cells in a pragmatic perspective that is

related to material design, processing, coupling with c-Si subcells, and cost consideration. We start from the

top transparent electrodes to discuss the research progress in most configurations that have been adopted.

Firstly, we introduce the research ...

Additionally, it is also essential from the perspective of global energy security [2]. As an alternative to the

existing limited energy structure, solar energy has been one of the most persuasive answers to the global

energy crisis in its abundant and almost inexhaustible energy sources of the sun. It is estimated that in one

hour, the Earth receives sufficient solar energy to meet the total ...
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