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The challenge
Increasing the output efficiency of solar panels without increasing
costs has remained a challenge in the world of photovoltaics.
Traditional silicon solar cells typically have a low efficiency (1720%). And although there exist some commercially available
technologies with much higher throughput (up to 45% for
“space-grade” solar cells), their cost remains high.

Figure 1 : Picture of Insolight’s CPV panel with planar
optical micro-tracking of sunlight.

Several technical challenges must be overcome. Such challenges
include designing optics with optimal stability against sunlight
exposure conditions, identifying a route for assembling the optics
onto the outer glass panes of the panels, and producing a series
of panels of reasonable size in order to validate the planar microtracking photovoltaic concept.

The solution
With this challenge in mind, Insolight (www.insolight.ch), a
Swiss-based start-up, proposes a solution in concentrating
sunlight on a small, high-efficiency solar cell. The result is high
efficiency at a reasonable cost. An innovative optical layer
designed by Insolight redirects sunlight from any direction
towards an array of high-efficiency multi-junction solar cells
within a relatively thin and flat encapsulation. In order to track
the sun, the solar cell substrate is moving horizontally by a few
millimetres per day within the frame, while the module itself,
which can be installed like any conventional solar panel, remains
static. The resultant combination of high efficiency and ease
of mounting enables new perspectives for competitive solar
electricity costs. The technology, called planar optical microtracking, allows concentration of sunlight on a standard flat panel
frame (Figure 1).

Figure 2: Schematic principle of Insolight CPV panel
operating mode. Embedded under the cover glass, an optical
layer funnels concentrated light beams directly onto an array
of high-efficiency solar cells. The integrated tracking system
keeps each cell in focus regardless of the sun’s position.

The technology
The technology designed by Insolight comprises a system
formed by a combination of three different blocks, as illustrated
in Figure 2: (1) an optical component, (2) a micro-tracking stage,
and (3) an array of micro solar cells.
1. The optical component is based on a complex non-imaging
lens design, made of transparent silicone optics assembled
on the outer glass cover of the panel (silicone-on-glass). Its
function is to concentrate the sunlight in multiple focal points,
on a plane.
2. The micro-tracking stage is based on flexible guiding
elements, actuated by small stroke linear actuators. Its
function is to maintain the focal points on the solar cells.

For the optical component, in order to enable the coverage
of an entire glass pane of 1m² up to 1 x 1.6 m² surface area
(the standard solar panel unit size), it was decided that several
smaller units of ca. 7 x 7 cm² surface area of silicone lens clusters
(6x6 optical cell units) will be assembled beside each other, as
illustrated in Figure 3 (left picture).
After further optimization carried out by Insolight, an optimized
silicone lens concept was defined for pursuing a full-size solar
panel prototyping phase (Figure 3, right picture). The prototype
solar panel is 77 x 88 cm² in surface area, which means 81
silicone lens arrays of 7 x 7 cm² were necessary for covering the
active surface area of the glass pane.

3. The solar cells’ array is composed of high-efficiency multijunction solar cells (III-V), which are purchased from suppliers.

Figure 3: DOW SILASTIC™ MS-4002 Moldable Optical Silicone lens (6x6 cells cluster, 7 x 7 cm², left) and Insolight’s CPV panel installed on
the roof of EPFL campus in Lausanne, Switzerland (77 x 88 cm², right).
2

The silicone lenses were made of DOW SILASTIC™ MS-4002
Moldable Optical Silicone. The production process involved
injection molding in a highly-polished, hard steel mold tooling
with optical surfaces corresponding to SPI-A2, ISO 1302 class
N1. The mold tooling and corresponding silicone lenses were
produced by TOPSIL Global (www.topsilglobal.com).

4 were obtained by measuring light output from a cool white LED
light (6000 K, 90 lm) through SILASTIC™ MS-4002 Silicone lenses
that were exposed to various accelerated aging conditions for up
to 12,000 hours. At worst, a loss of 2% light flux was observed
for lenses exposed to 85°C/85% relative humidity, attributed to a
color shift of 140 K down to slightly warmer white light.

The choice of SILASTIC™ MS-4002 Silicone was based upon
the suitability of its performance under relevant conditions.
As demonstrated by the graph in Figure 4, this product offers
outstanding optical performances and stability against long-term
accelerated aging under high heat (125 and 150°C), UV sunlight and
damp heat (85%C/85% relative humidity). Results shown in Figure

Based on prior adherence performance testing with DOW
DOWSIL™ 3140 RTV Coating and DOW DOWSIL™ 3145 RTV
MIL-A-46146 Adhesive/Sealant, the assembly of silicone lens arrays
on glass panes was optimized according to the conclusions from
modeling and prediction of failure criteria.
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Figure 4 : Pictures of DOW
SILASTIC™ MS-4002 Moldable
Optical Silicone lenses exposed to
various accelerated aging conditions,
with corresponding relative losses in
light fluxes and shift in CCT of a cool
white light LED source (6000 K, 90 lm)
against initial lens before aging.

The success
Insolight has designed a solar panel that combines the high
efficiency of concentrated photovoltaics with the ease of mounting
of standard flat panels. The solar panel consists of a flat optical
system capable of concentrating sunlight on high-efficiency solar
cells, whatever the angle of incident sun light. The module does
not need to be continuously tilted, and therefore can be mounted
on flat rooftops.

Translucent solar modules find multiple applications whether in
Building Integrated Photovoltaics (e.g. for a skylight) or in the field
of agrivoltaics (as part of a greenhouse structure or standing over
agricultural land). Translucent Insolight modules allow up to 75%
of the sunlight to be transmitted inside the building or to the crops
and harvest direct sunlight for electricity production with four-tofive times higher efficiency than other translucent PV solutions.

“Insolight’s technology has demonstrated 29% efficiency at
module level and produces up to 50% more electricity per year
than conventional silicon solar panels. The technology can be
adapted as a standalone solar module or as an additional layer on
top of a standard PV backplane, in which case it can even perform
in cloudy conditions with little direct sunlight”—explained Mathieu
Ackermann, CTO & Co-founder of Insolight.

With the support of Dow Silicones Lighting and Topsil Global
injection molding engineering teams, a series of prototype solar
panels have been fabricated according to Insolight’s optimized
design. After modelling the silicone optics assembly on the outer
glass of the solar panel, the right combination of DOW SILASTIC™
MS-4002 Moldable Optical Silicone and DOW DOWSIL™ 3145
RTV MIL-A-46146 Adhesive/Sealant were used for the fabrication
of full-size panels exposed to operating conditions and for further
validation of the technology with panels installed in various
locations in Switzerland, Spain and Germany.

Alternatively, Insolight modules can be made translucent by
mounting the very small high-efficiency cells on a glass substrate.
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Learn more
We offer more than just an industry-leading portfolio of optics
materials. As your dedicated innovation leader, we bring proven
process and application expertise, a network of molding and
optical experts, a reliable global supply base and world-class
customer service. To find out how Dow can support your lighting
applications, read more on dow.com/lighting.
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