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He started his second postdoctor in Prof Alex Jen''s group at the City University of Hong Kong in 2022. His

research is mainly focused on solar-energy conversion, including perovskite solar cells, modules, and

advanced energy materials.

We are developing dual-junction thin-film tandem solar cells using low-cost polycrystalline halide perovskites

(e.g., CH3NH3PbI3) for both top and bottom cells. Halide perovskites have demonstrated exceptional

progress in PV cell performance--from 3.8% in ...

Solar cell, any device that directly converts the energy of light into electrical energy through the photovoltaic

effect. The majority of solar cells are fabricated from silicon--with increasing efficiency and lowering cost as

the materials range from amorphous to ...

1. Introduction. Since the first silicon solar cell was invented by Bell Telephone laboratories in 1954 [], solar

cells have demonstrated great potential in utilizing renewable solar energy.After decades of development, the

family of solar cells are currently composed of Si cells, inorganic thin film technologies, and emerging

photovoltaics (PV).

Perovskites - A Promising Solar Cell Material. Since the first experimental realization of a perovskite solar

cell in 2009, the efficiency of perovskite solar cells has increased fivefold, reaching power conversion

efficiencies &gt;25% today within an unprecedentedly fast development.

Solar cells can be divided into three broad types, crystalline silicon-based, thin-film solar cells, and a newer

development that is a mixture of the other two. 1. Crystalline Silicon Cells. Around 90% of solar cells are

made from crystalline silicon (c-Si) wafers ...

Here we extract all the meaningful device data from peer-reviewed papers on metal-halide perovskite solar

cells published so far and make them available in a database.

Consolidated tables showing an extensive listing of the highest independently confirmed efficiencies for solar

cells and modules are presented. Guidelines for inclusion of ...

PSCs have attracted extensive research interest as a novel photovoltaic technology with high efficiency.

Hybrid organic-inorganic lead halide perovskite are among the most prominent materials, and their

methylammonium lead iodide (MAPbI 3)-based PSCs have surpassed the limits of conventional solar cells in

terms of efficiency.However, achieving higher ...

A solar cell functions similarly to a junction diode, but its construction differs slightly from typical p-n

junction diodes.A very thin layer of p-type semiconductor is grown on a relatively thicker n-type

semiconductor.We then apply a few finer electrodes on the top of the p-type semiconductor layer.. These
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electrodes do not obstruct light to reach the thin p-type layer.

SOLAR CELL WORKING PRINCIPLE Solar cells are devices that facilitate the conversion of sun - light

directly into electrical energy. The main processes involved in solar cell operations generally include (with an

example of PSC given in Fig. 1):[1] 1.Generation of free-charge carriers (electrons and holes) in the absorber

layer after light ...

In the February 25, 2021 issue of Nature, Seo et al. reported a perovskite solar cell with a certified conversion

efficiency of 25.2%. We discuss how improving the carrier management with electron transfer and the

perovskite layer are key for achieving high-efficiency perovskite solar cells.

For silicon solar cells with a band gap of 1.1 eV, the SQ limit is calculated to be about 30%. 14 In the

laboratory, the record solar cell efficiency for mono-crystalline silicon solar cells is as high as 25%, and about

20% for multi-crystalline Si solar cells. 15,16 The best commercial silicon cell efficiency is about 23% at the

cell level and ...

Third-generation solar cells are designed to achieve high power-conversion efficiency while being low-cost to

produce. These solar cells have the ability to surpass the Shockley-Queisser limit.

The purpose of this paper is to discuss the different generations of photovoltaic cells and current research

directions focusing on their development and manufacturing technologies. The ...

The Hybrid Solar Cell Group researches the next generation of solar cells using hybrid materials like metal

halide perovskites. We develop a deep understanding of material properties and their impact on device

performance. Our focus is on ...

Solar cell development has been a key research topic at Fraunhofer ISE since its founding forty years ago with

the aim of increasing efficiencies, reducing costs and saving valuable material resources. Our competence in

the tandem technology is based on decades of research on the development of multi-junction solar cells.

Reported timeline of research solar cell energy conversion efficiencies since 1976 (National Renewable

Energy Laboratory). Solar-cell efficiency is the portion of energy in the form of sunlight that can be converted

via photovoltaics into ...

Exceptional power conversion efficiency (PCE) of 25.7% in perovskite solar cells (PSCs) has been achieved,

which is comparable with their traditional rivals (Si-based solar cells). However, commercialization-worthy

efficiency and long-term stability remain a challenge.

Extended Data Fig. 8 shows the rapid development of flexible solar cells during the past two ... W. K. et al.

Exceeding 20% efficiency with in situ group V doping in polycrystalline CdTe solar ...
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Very recently, Xu group has reported a new high record of 26.1 % listed in the Cell Efficiency Chart by

National Renewable Energy Laboratory, which is indeed competitive to that of Si-based commercial products,

inspiring researchers to seek scalable manufacturing of perovskite solar modules [11]. Among various

synthesis methods for halide ...

NREL works to advance the state of the art across the full spectrum of photovoltaic (PV) research and

development for diverse applications. Our cutting-edge research focuses on boosting solar cell conversion ...

The first is an increase in efficiency to 22.6% for a small area (0.45 cm 2) CdTe-based cell fabricated by First

Solar 39 and measured by NREL, improving on the 22.4% result first reported in the previous version of these

tables. 1 The second new result is a similar efficiency increase to 15.1% for a small area (0.27 cm 2) CZTSSe

cell ...

Researchers at the U.S. Department of Energy''s National Renewable Energy Laboratory (NREL) created a

solar cell with a record 39.5% efficiency under 1-sun global illumination. This is the highest efficiency solar ...

The Hybrid Solar Cell Group researches the next generation of solar cells using hybrid materials like metal

halide perovskites. We develop a deep understanding of material properties and their impact on device

performance. Our focus is on improving the stability of perovskite solar cells, addressing ion migration as a

key challenge.

As the old saying goes, two heads are better than one. The same is true when it comes to solar cells working in

tandem. Researchers at the U.S. Department of Energy''s National Renewable Energy Laboratory (NREL)

have prepared a roadmap on how to move tandem solar cells--particularly those that mesh different

photovoltaic technologies--closer to ...

Caption: Perovskites are widely seen as the likely platform for next-generation solar cells, replacing silicon

because of its easier manufacturing process, lower cost, and greater flexibility. Just what is this unusual,

complex crystal and why does it have such great potential? ... This new approach could lead to a much faster

development of ...

With the increased concern regarding the impact of conventional energy on global warming and climate

change, solar photovoltaic (PV) cell technology has proliferated as a ...

The purpose of this paper is to discuss the different generations of photovoltaic cells and current research

directions focusing on their development and manufacturing technologies. The introduction describes the

importance of photovoltaics in the context of environmental protection, as well as the elimination of fossil

sources. It then focuses on ...

Third-generation solar cells are designed to achieve high power-conversion efficiency while being low-cost to

produce. These solar cells have the ability to surpass the Shockley-Queisser limit. This review focuses on
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different types of third-generation solar cells such as dye-sensitized solar cells, Perovskite-based cells, organic

photovoltaics, quantum dot solar ...
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