
Solid state laser applications in
photovoltaics manufacturing

Can laser processing systems be used for photovoltaic applications?

The laser processing systems for photovoltaic applications have advanced such that commercial systems are

available. These commercial systems can provide multifunctional capabilities such that ohmic contact

formation,dopant activation,and other steps that can be carried out using the same machine.

 

Are fiber lasers suitable for photovoltaics?

Fiber lasers are suitable for generating high average powers with good beam quality. On the other hand,due to

nonlinearities there is a lower potential for high pulse energies and peak powers. Nev-ertheless this young

technology begins to enter the photovoltaics market as well.

 

What are the applications of high-power laser processing for photovoltaic devices?

The various applications of high-power laser processing for photovoltaic devices have been discussed, but

lasers also play an important role in medical device manufacturing for cutting, marking, and drilling

applications.

 

How can laser processing improve crystalline silicon solar cells?

Laser processing has become a key technology for the industrial production of crystalline silicon solar cells

reaching higher conversion efficiencies. Enhancements of the current solar cell tech-nology are achieved by

using advanced ap-proaches like laser grooved front contacts or selective emitter structures.

 

Are Lasers a viable alternative to solar cells?

Independent of the solar cell concept,lasers have always played a role in the de-velopment of new production

processes. In some cases,there is a strong competitive situation with one or two alternative technol-ogies,but in

many cases no other tool can compete with the speed and precision of the laser.

 

Can laser-fired electrical contacts be used in Si solar cells?

Glunz et al. (Glunz et al. 2004) at the Fraunhofer Institute of Solar Energy Systems demonstrated the

application of high-power lasers for selective contacts in Si solar cells. Figure 6 (Glunz et al. 2004) shows the

principle of laser-fired electrical contacts in which a focused laser beam is used for fired contact formation.

This review article comprises milestone developments, characteristic challenges, and benefits, and summarizes

the state of the art of high-power solid-state lasers with the ...

Halide perovskites have shown great potential in optoelectronic applications, such as a record photovoltaic

efficiency of 23.3%, and an achievement of external quantum efficiency beyond 20% in ...

10. Mechanical Processing on both Metals and Non metals. Processes require transfer of energy from the laser
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beam to the work piece. Happens only if the material has high absorption at the wavelength corresponding to

the laser beam. Once the surface of the materials absorbs energy, the material starts to melt and then vaporise.

At high intensity of radiation, the ...

Laser technology can solve demanding tasks in many different industries. Whether as a tool in automotive

production, as measuring equipment in the environmental sector, as a diagnostic or therapeutic instrument in

medical technology or as a communication medium in space technology, the laser provides multiple uses with

high productivity and high efficiency.

Groomed for microelectronics, photovoltaics manufacturing, and other processes requiring 24/7 operation, the

Mosaic 532-11 Q-switched, diode-pumped solid-state industrial laser combines a head and ...

Lasers are the technology of choice for these processes, delivering the desired combination of high throughput

and narrow, clean scribes. This paper examines these processes and discusses the optimization of industrial

lasers to meet their specific needs.

Solid-state lasers which offer multiple desirable qualities, including enhanced reliability, robustness,

efficiency and wavelength diversity, are absolutely indispensable for many applications.

FIGURE 1: StarDisc - disc laser for high throughput rates. Laser Sources for Photovoltaics - Today and

Tomorrow The fundamental process of most laser struc-turing applications on solar cells is the direct

laser-induced vaporization and melt ejection by nanosecond laser pulses. The structuring processes, which are

already used in many

The Mosaic 532-11 Q-switched, diode-pumped, solid-state industrial laser provides output &gt;11 W at 532

nm, in pulse widths 15 ns.The head and power supply are in a single package for integration with machine

tools and gantry systems. It is aimed at processes that require round-the-clock operation, such as

microelectronics and photovoltaics manufacturing.

Progress in thin film CIGS photovoltaics - Research and development, manufacturing, and applications.

Thomas Feurer, Corresponding Author. Thomas Feurer [email protected] Laboratory for Thin Films and

Photovoltaics, Empa-Swiss Federal Laboratories for Materials Science and Technology, Ueberlandstrasse 129,

8600 Duebendorf, Switzerland.

We close with a prospectus for research and applications. We conclude that there are no major technical

obstacles to the application of ultrafast laser texturing to photovoltaics manufacturing currently, while ultrafast

laser hyperdoping requires further research and ...

[125, 126] Even if tailoring interfaces and cell components in water is a huge work under an experimental

viewpoint, this will lead to a true concept of sustainable PV. In all the quasi-solid systems proposed right now,
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a liquid is still present and some criticism versus the unavoidable liquid exudation from the cells upon years is

forcing a ...

The use in PV manufacturing of ultrafast lasers (with pulse durations less than a few picoseconds) is less

developed. These lasers produce pulses that are shorter than the time required for electron-phonon

thermalisation, which is 1-10 ps in silicon [] mon ultrafast lasers include neodymium yttrium vanadate lasers

(producing picosecond pulses at the ultrafast ...

Lasers are the technology of choice for these processes, delivering the desired combination of high throughput

and narrow, clean scribes. This paper examines these processes and ...

Here, we review one such potential advance: the use of ultrafast laser processing in silicon photovoltaic

production. We provide an overview of the current major capabilities of ...

Laser scribing with nanosecond (ns) diode pumped solid-state laser sources is the industry standard in the

fabrication of silicon-based thin-film photovoltaic (TFPV) modules. ...

Herein, we introduce concepts and review the available literature, pertaining to the effective utilization of laser

beams for the development of both dye-sensitized and perovskite photovoltaic technologies.

Solid state laser applications in photovoltaics manufacturing, Proc. SPIE, 6871, 687129. ... Flexible CIGS

thin-film PV establishes module manufacturing base, moves closer to BIPV market readiness, ... YAG laser

for PV application, Thin Solid Films, 515,

Dunsky, C. and Colville, F.: Solid state laser applications in photovoltaics manufacturing. ... Automated

Manufacturing of String Ribbon Si PV Modules; NREL Final Report, 21 May 1998 - 20 May 2001,

NREL/SR-520-30622, National Renewable Energy Laboratory: Golden, CO; 2001.Google Scholar. 52

In colloid and nanoparticle chemistry, particle size, shape, crystallinity, surface morphology, and composition

are controlled by employing the mechanisms of burst nucleation, diffusional growth, aggregation, or their

combinations. Here we review and survey practical examples of recently developed methods for preparing

metal colloids and nanoparticles for ...

Laser entry in the solar industry. The pull of solar on lasers started with groundbreaking research performed

during the 1980s and 1990s at the University of New South Wales (UNSW; Australia) using crystalline silicon

(c-Si) cells, and--for thin-film types--at various labs within North America. 1, 2 The research analyzed a

plethora of laser-based processes ...

Solar cell efficiency and durability are some of the critical research areas in the field of solar photovoltaic

(PV) technology. Thin-film PV cells have been increasingly used in many industries and applications such as
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wearable electronics, self-energizing systems, on the roof of electrical vehicles, trains, solar boats, etc. Various

types of thin-film solar cells have been investigated ...

frontal laser doping is performed in the solid state, to avoid melting of the textured pyramid surface and so

ensure that the maximum optical absorption is maintained in the nonmetallized

place in the development of solid-state lasers. In this class of lasers, optical amplification is produced by using

insulating crystals or glasses doped with rare-earth or transition-metal ions. Many favorable characteristics

such as chemical stability, mechanical durability, and long operational lifetime have Solid-State Lasers and

Applications
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