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Abstract
A company from Luxembourg has developed a
novel system to inspect the quality of
photovoltaic cells. The system, based on
electroluminescence method, enables the
detection of all sort of defects inherent to the cell
manufacturing process, unlike thermographybased or visual methods, which only spot some
flaws. Solar cell manufacturers can substantially
benefit from this technology to ensure constant
quality products with high efficiency by
optimising the manufacturing process.
Description
The photovoltaic market is growing considerably as
new energy sources like solar energy play a more and
more significant role in todays markets, Taking into
account the manufacturing efforts and energy costs to
make photovoltaic cells, it appears to be obvious that
ensuring a flawless production is a key to securing the
market.
Photovoltaic cells, a.k.a. solar cells, are composed of
a very thin silicium layer, which is coated with metal.
When subject to sun exposure a solar cell produces
electricity. This current depends directly on the cell
efficiency.
Material defects, micro cracks, contamination, short
circuits on edges as well as broken fingers (thin metal
wires that form a grid-like network on the top of cells)
considerably alter the cell efficiency and its ability to
convert the sun's heat into current. There are several
methods to identify these defects, which are inherent
to the manufacturing process, such as thermography,
visual checks or electroluminescence. The big
advantage of the electroluminescence method
compared to the other techniques is that it gives a
very precise view of the cell's defectuous zones,
which are sometimes very small Thus it becomes
possible to address any kind of production issues in
order to optimise the process and get constant quality
photovoltaic cells with high efficiency.

The solar cell inspection technology proposed by the
Luxembourg company is based on the
electroluminescence (EL) technique. It consists of a
bench capable of having the cell work in its EL mode.
Plus a state-of-the-art detection system composed of
a NIR camera (InGaAs) with QVGA and VGA
resolution and an interpretation software. The
measurements give direct information about the
homogeneity of the modules (a panel gathering
multiple solar cells) and shows if cells are damaged in
any way (finger defects, crystal defects, cracks,...).
The added value of this system lies in the company's
experience in semiconductor technology and
production process as well as its knowledge of the
use of optical systems for process optimisation. The
company has also a deep know-how of software
development for image recognition.
Partners sought are solar cell production lines
manufacturers, solar cell manufacturers as well as
solar field operator. The system is ready for
demonstration and is portable. The role of the partner
should be to co-develop and to adapt the system to
the specific needs and situation.
Innovations and advantages of the offer
- Detection of all kinds of defects is possible
- Ease of use of the system
- Results are straightforward to interpret
- Identify root cause of production-induced defects is
possible
- The system could lead to optimised manufacturing
process for photovoltaic cells
- The system is portable
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