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Do grid lines reduce conductive losses in photovoltaic cells?

The shape of grid lines or fingers, used to reduce conductive losses in photovoltaic cells, is shown to be
optimized when the current flux in the line remains constant. This result is derived for cells of arbitrary
geometry assuming the fraction of the cell area shaded is small. The shapes of grid lines for three special cases
are provided.

How is grid resistance determined?
The grid resistance is determined by the resistivityof the metal used to make the metal contact,the pattern of
the metalization and the aspect ratio of the metalization scheme.

What factors influence morphology and aspect ratio of grid line?
It is found that the morphology and aspect ratio of grid line are strongly influenced by printing
parametersincluding the snap-off distance,the squeegee pressure and the squeegee speed.

Why is peak temperature important for screen-printed solar cells?

For screen-printed solar cells,it is well known that the peak temperature in the firing process is extremely
important for the performanceof the solar cells. In particular,the fill factor (FF) of the solar cell is strongly
affected by both the series resistance (R s) and the shunt resistance (R sh).

How crystalline Si solar cells are made?

The screen printing and rapid thermal processing[5 ],is a key process step in the fabrication of crystalline Si
solar cells. In addition,the optical and electrical properties of the solar cells strongly depends upon the quality
of the silkscreen,sintering temperature and belt speed,etc.

Does screen-printing technology affect electrical properties of solar cells?

The manufacturing technique of solar cell isimportant for the electrical performance of solar cells. This work
aims to gain additional knowledge about the influence of screen-printing technology, sintering temperature
and belt speed of sintering furnace on electrical properties of the solar cells.

It is found that a combination of segmented tapered metal grids (SG) and uneven busbars (UEB) leads to an
increased short-circuit current density (JSC) and open-circuit voltage (VOC) without...

Screen-printing provides an economically attractive way for making Ag front electrode grid lines of Si solar
cells, and the morphology, uniformity, height, and width of grid ...

Conventional process steps as shown in Fig. 1 are followed for the fabrication of multi-crystalline Si solar

cells. P-type, 156 mm square silicon wafers are used for fabrication of solar cells. Texturing of silicon wafersis
carried out in an acid mixture. The textured wafers are diffused with phosphorus in an open-tube furnace using
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a conventional POCI3 diffusion source.

Screen-printing provides an economically attractive way for making Ag front electrode grid lines of S solar
cells, and the morphology, uniformity, height, and width of grid lines by screen-printing are important for
electrical performance of solar cells. In order to minimize shading loss and achieve high current, high fill
factor, and then ...

Therefore, the width of the grid line needs to find a balance point between reducing series resistance and
shading loss to achieve optimal battery performance. The height of the gateline...

A characterization scheme for solar cell grid lines was proposed. The shape of grid lines was described,
combined with confocal imaging. The evolution process of grid lines from no forming to ...

By theoretical simulation of two grid patterns that are often used in concentrator solar cells, we give a detailed
and comprehensive analysis of the influence of the metal grid ...

Grid Resistance. The grid resistance is determined by the resistivity of the metal used to make the metal
contact, the pattern of the metalization and the aspect ratio of the metalization scheme. A low resistivity and a
high metal height-to-width aspect ratio are desirable in solar cells, but in practice are limited by the fabrication

The 3D morphology, height and width of grid line were determined using a color 3D laser scanning
microscope (LSM, KEYENCE, VK-X200, Japan). The morphologies of silver electrode samples were studied
using a scanning electron microscope (SEM, Quanta 400 FEG instrument, Oxford INCA 35 detector, 25 kV),
as were cross-sections of the solar cells ...

A low resistivity and a high metal height-to-width aspect ratio are desirable in solar cells, but in practice are
limited by the fabrication technology used to make the solar cell. Shading Losses. Shading losses are caused
by the presence of metal on the top surface of the solar cell which prevents light from entering the solar cell.
The...

The interactive graph determines the total power and the optimum finger spacing. Click on the graph for
numerical data. 1. A. Mette and et al, " Series resistance characterization of industrial silicon solar cells with
screen-printed contacts using hotmelt paste ", Progress in Photovoltaics. Research and Applications, vol. 15,
pp. 493-505, 2007.

For silicon-based solar cells, reducing shading area, improving conductivity, and minimizing the width of
silver wires while increasing their height can be beneficial. However, ...

By theoretical simulation of two grid patterns that are often used in concentrator solar cells, we give a detailed
and comprehensive analysis of the influence of the metal grid dimension and various losses directly associated
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with it during optimization of grid design.

Line Height: Line height was measured in microns using a Cyber Vantage Laser Profilometer 3-D
measurement system. A 1cm area on one line from each group of widths was scanned. The average line height

was recorded. Line resistance: Line resistance was measured using a 4-point probe system from GP Solar. The
wafers were cut with adicing saw ...

Therefore, the width of the grid line needs to find a balance point between reducing series resistance and
shading loss to achieve optimal battery performance. The ...

In this paper an expression for the optimal grid line shape is derived. It shows that the shading and ohmic
losses are minimized when the current flux in the grids remains constant.
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