
Photovoltaic cell technology and
component research and development

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

directions focusing on their development and manufacturing ...

The mass deployment of solar energy technology has been led by sustainable energy objectives, but also

presents the growing dilemma of solar energy waste. ... instrumental in the development of various thin-film

solar cell technologies, including dye-sensitized solar cells, semiconductor CdTe, CZTS, CIGS, organic

photovoltaics (PVs), and more ...

Solar energy is one of the renewable energy resources that can be changed to the electrical energy with

photovoltaic cells. This article accomplishes a comprehensive review ...

Therefore, since 1954, Bell Labs successfully manufactured the first solar cell and achieve 4.5% energy

conversion efficiency, photovoltaic cells through three generations of technology evolution ...

The efficiency of PV modules deviates widely from that of the cell of the same technology manufactured at

the research scale, presented in Table 1, as it is easier to maintain the purity and homogeneity in cells of

smaller sizes. The comparison of cell-to-module deviation in the efficiency is discussed in the ensuring

subsection in more detail.

The photovoltaic cell (also known as a photoelectric cell) is a device that converts sunlight into electricity

through the photovoltaic effect, a phenomenon discovered in 1839 by the French physicist Alexandre-Edmond

Becquerel. Over the years, other scientists, such as Charles Fritts and Albert Einstein, contributed to perfecting

the efficiency of these cells, until ...

Technological development in Recent Research can be categorized according to various generations of solar

cells. ... as a second electro-donor component. For the first type of cells, poly(3 ...

This c-Si solar cell had an area of 4 cm 2 and was based on the so-called passivated emitter and rear locally

diffused (PERL) solar cell technology (Fig. 4a). However, this cell suffered from ...

Cumulative global deployment of solar photovoltaic (PV) technology grew from 1.4 gigawatts (GW) in 2000

to 512 GW in 2018 1.Photovoltaics now generate nearly 3% of global electricity, with ...

In the solar cell industry, three-dimensional (3D) printing technology is currently being tested in an effort to

address the various problems related to the fabrication of solar cells. 3D printing has the ability to achieve

coating uniformity across large areas, excellent material utilization with little waste, and the flexibility to
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incorporate roll-to-roll (R2R) and sheet-to-sheet ...

In addition, this study illustrates the reasons that limit the development of photovoltaic cells under the current

technology in terms of both self-factors and environmental factors.
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