
Polycrystalline silicon and photovoltaic
glass

Can polycrystalline silicon thin-film solar cells be used on glass?

A research project is under way at The University of New South Wales aiming at the realisation of a novel

type of polycrystalline silicon thin-film solar cell on glass.

 

How efficient are monocrystalline silicon solar cells?

Monocrystalline silicon solar cells have reached a maximum efficiency of around 23%under standard test

conditions (STC),with the highest recorded efficiency being 24.7%. However,the efficiency of solar cells is

affected by several factors,including cell resistance,solar radiation reflection,and metal contacts on the cell

surface.

 

Can large-grained poly-Si be used for thin-film solar cells?

On the one hand we have investigated the preparation of large-grained poly-Si for thin-film solar cells using

the 'seed layer concept'. Although this approach did not lead to improved efficiencies so far it is a very

promising optionfor the future development of poly-Si thin-film solar cells on glass.

 

Can ZnO Al-coated glass be used for poly-Si thin-film solar cells?

We have found recently that ZnO:Al-coated glass can be usedfor poly-Si thin-film solar cells if the ZnO:Al

layer is capped during the subsequent process steps at elevated temperatures. This allows the implementation

of new contacting and light-trapping schemes for poly-Si thin-film solar cells.

 

How efficient is CSG solar mini-module based on poly-Si on glass?

Recently,the company CSG Solar presented a mini-module based on poly-Si on glass with an efficiency of

10.4%(consisting of 20 serial connected solar cells; aperture area of the mini-module: 94 cm 2) . The approach

of CSG Solar is based on solid-phase crystallization (SPC) of a-Si:H.

 

What is a monocrystalline solar cell?

Monocrystalline. The aforementioned solar cell variant is now the most prevalent in the industry,constituting

over 80% of the total share. It is projected to maintain its dominance until a more proficient and economical

alternative is introduced. The main dependence is on p-n junctions made of crystalline silicon(Si).

20 40 60 80 Figure 1. Complete XRD pattern for polycrystalline silicon reference powder (red line),

polycrystalline silicon on glass (blue line) showing both the signal from the silicon and the glass background,

and red dots indicating the expected line positions.

Polycrystalline Si (pc-Si) thin-film solar cells on glass have long been considered a very promising approach

for lowering the cost of photovoltaic (PV) solar electricity. In recent years there have been dramatic advances

with this PV technology, and the first commercial modules (CSG Solar) are expected to hit the marketplace in
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2006.

Metal-induced crystallization (MIC) is a promising technology for the low-temperature fabrication of

large-area polycrystalline silicon (poly-Si) with grain sizes larger than the thickness of the Si layers, for

photovoltaic, TFT and display applications [1], [2], [3]  is an economically attractive process for producing

poly-Si at a low temperature (&lt;550 &#176;C) in a short ...

Polycrystalline silicon (poly-Si) thin-films are made on planar and textured glass substrates by solid phase

crystallization (SPC) of in situ doped amorphous silicon (a-Si) deposited by electron-beam evaporation. These

materials are referred to by us as EVA materials (SPC of evaporated a-Si). The properties of EVA poly-Si

films are ...

Thin polycrystalline silicon (poly-Si) films on glass seem to be an attractive candidate for this because they

feature the potential to combine the advantages of both thin ...

Polycrystalline silicon on glass (CSG) solar cell technology was developed to address this difficulty as well as

perceived fundamental difficulties with other thin-film ...

The subject of this study was recycling of a polycrystalline silicon photovoltaic panel. An end-of-life

photovoltaic panel (1650 mm &#215; 988 mm &#215; 45 mm, 18.54 kg, 250 W) from a recycler was used for

the experiments (Fig. 1). First, the external frames and junction box were removed from the panel.

(B) Polycrystalline silicon solar cell composed of multiple layers including a glass panel, encapsulant, solar

cells, backsheet, and junction box, illustrating a typical module ...

Silicon is a formidable material in the electronic and photovoltaic industry due to its outstanding electrical

performance and abundancy in nature [1, 2]. Polycrystalline silicon (poly-Si) thin ...

Crystalline silicon solar cells are today''s main photovoltaic technology, enabling the production of electricity

with minimal carbon emissions and at an unprecedented low cost. This Review ...

Polycrystalline silicon (poly-Si) thin films have been prepared by electron-beam evaporation and thermal

annealing for the development of thin-film solar cells on glass coated with ZnO:Al as a transparent,

conductive layer.

Polycrystalline silicon is mainly used to manufacture solar panels, optoelectronic components, capacitors, and

so on. Overall, monocrystalline silicon is suitable for high demand electronic and semiconductor fields, while

polycrystalline silicon is more suitable for solar cells and certain electronic components. Different applications

of ...
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Monocrystalline silicon solar cells are more efficient than polycrystalline silicon solar cells in terms of power

output. In order to increase reliability and resistance to the elements, crystalline silicon photovoltaic modules

are frequently coupled and then laminated under toughened, high-transmittance glass.

The PCE of c-Si-based solar PV cells has been raised from 8 to 9% to 12-13% with the combination of thin

glass technology in silicon wafers, this new approach is named as CSG (c-Si on glass) solar PV cell

technology [28]. Another study on d-PS (double porous silicon) is carried out in which, acid chemical etching

process is used to form the ...

Advanced Inorganic Materials and Concepts for Photovoltaics Polycrystalline silicon thin films by high-rate

electron- beam evaporation for photovoltaic applications &#226;EUR" Influence of substrate texture and

temperature Christiane Becker*, Tobias Sontheimer, Simon Steffens, Simone Scherf, and Bernd Rech

Helmholtz-Zentrum Berlin f&#195;&#188;r ...

Abstract: Polycrystalline Si (pc-Si) thin-film solar cells on glass are a very promising approach for lowering

the cost of photovoltaic solar electricity. This paper reports on the status of three ...

Polycrystalline silicon on glass (CSG) solar cell technology was developed to address this difficulty as well as

perceived fundamental difficulties with other thin-film technologies. ... C.R. Osterwald, J. Pruett, A.

Anderberg et al., Degradation in weathered crystalline-silicon PV modules apparently caused by UV radiation,

in 3rd World ...

Polycrystalline silicon (poly-Si) thin-films are made on planar and textured glass substrates by solid phase

crystallization (SPC) of in situ doped amorphous silicon (a-Si) deposited by electron ...

Polycrystalline silicon (polysilicon) is the material used to manufacture crystalline silicon PV modules and

consists of small silicon crystals that convert sunlight into electricity. Panels made with polycrystalline cells

tend to be slightly less expensive and less efficient than monocrystalline because the cells are grown in a large

block of ...

In this paper innovative approaches are discussed, which could lead to substantial efficiency improvements

and significant cost reductions: (i) preparation of large-grained poly-Si ...

Crystalline silicon solar cells are connected together and then laminated under toughened or heat strengthened,

high transmittance glass to produce reliable, weather resistant photovoltaic modules. The glass type that can

be used for ...

fabrication of poly-Si thin-film solar cells on glass using solid phase crystallisation (SPC) of

PECVD-deposited amorphous silicon precursor diodes. As such, there are now two ...
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Over the past decade, the crystalline-silicon (c-Si) photovoltaic (PV) industry has grown rapidly and

developed a truly global supply chain, driven by increasing consumer demand for PV as well as technical

advances in cell performance and manufacturing processes that enabled dramatic cost reductions.

Crystalline and Polycrystalline Silicon PV Technology o Crystalline silicon PV cells are used in the largest

quantity of all types of panels on the market, representing about 90% of the world total PV cell production in

2008. ... Expensive silicon PV cells for space applications have a similar structure to the PERL cell. T. Saga,

NPG Asia ...

Abstract A research project is under way at The University of New South Wales aiming at the realisation of a

novel type of polycrystalline silicon thin-film solar cell on glass. The idea is to firs...
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