Products are warranted to meet the specifications set forth on their label/packaging and/or certificate of analysis at the time of
shipment or for the expressly stated duration. EMD provides information and advice on application technologies and relevant
regulations based upon its current knowledge and opinion. EMD MAKES NO REPRESENTATION OR WARRANTY OF ANY KIND, EXPRESS
OR IMPLIED, INCLUDING MERCHANTABILITY OR FITNESS FOR A PARTICULAR USE REGARDING OUR PRODUCTS, THEIR APPLICATION
OR ANY INFORMATION PROVIDED IN CONNECTION THEREWITH. EMD shall not in any event be liable for incidental, consequential,
indirect, exemplary or special damages of any kind resulting from any use or failure of the products. Customer is responsible for

and must independently determine the suitability of EMD “s products for its products, intended use and processes. The foregoing
information and suggestions are also provided without warranty of non-infringement as to intellectual property rights of third parties
and shall not be construed as any inducement to infringe the rights of third parties. Customer shall be responsible for obtaining any
applicable third party intellectual property licenses. All sales are subject to EMD’s complete Terms and Conditions of Sale. Prices are
subject to change without notice. EMD reserves the right to discontinue products without prior notice.
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capturing the sun

Organic photovoltaics (OPV)
constitute an important and
highly promising technology
in the world-wide adoption
and implementation of Photo-
voltaics (PV).

In particular, printable OPV mate-
rials can be processed using

high speed continuous production
(roll to roll) without the need for
vacuum processes, greatly enhan-
cing throughput without the need
for high capital investments. These
factors all combine to provide OPV
the potential for very low energy
payback time.

There are many important advan-
tages of OPV technology. Superior
performance, compared to inor-
ganic photovoltaics, in low or
diffuse lighting conditions is ob-
served. Particularly for indoor light
sources or off-angle performance
when the sun is low in the sky. In
addition, flexibility, semi-transpa-
rency and tunable colors are at-
tractive features, and through the
use of flexible substrates, it is
possible to envisage a vast range
of products and applications,
which meet future market need.

For example, the combination

of the advantages already listed,
together with higher performance
and improved stability will enable
a revolution in the building inte-
grated photovoltaic (BIPV) applica-
tion market. Other attractive mar-
kets include off-grid power applica-
tions and consumer electronics.

To achieve these aims EMD’s R&D
team is developing a series of ma-
terials targeting these unique ben-
efits. Our lisicon® PV-D and PV-A
series can achieve performance in
excess of 8% power conversion
efficiency while offering superior
processability and solubility. Of
critical interest to the OPV field is
that EMD materials can be coated
from non-halogenated solvents
without any detriment to perfor-
mance. This drastically reduces the
environmental impact of process-
ing such materials to a minimum,
enabling the concept of a “green”
technology.

The lisicon® PV-D and PV-A series
delivers very reproducible results.
Coating over a range of thickness
is possible without a decrease in
performance, and it is equally
well performing both in standard
and the so called “inverted” cell

architectures necessary for
up-scaled industrial printing
processes.

An additional benefit of the mate-
rial is its attractive color, making

it appealing for applications where
the visual impression of the fin-
ished device is important. lisicon®
PV-D is stable during ambient (air)
processing and is ideally suited

for processing at the typical tem-
peratures required for a production
line. Stability of the final device

is also improved using lisicon®
PV-E materials, an ETL material
designed specifically for EMD’s
PV-A and PV-D materials.

Following the acquisition of AZ
Electronic Materials EMD now
offers liquid barrier materials,
suitable for coating barrier films
for a variety of applications - of
which one target is OPV.

EMD’S LISICON® PORTFOLIO

PV-A series  Fullerene derivative materials

PV-D series  Semiconducting polymers

PV-E series  Formulation providing electron transporting
and hole blocking layers

EMD’S "WORKING WITH SUNSHINE®” PORTFOLIO
INCLUDES OTHER PHOTOVOLTAIC MATERIALS, TOO.

Dye Sensitized Solar Cells (DSSC)
livion®, Solarpur® — non-volatile, low-viscosity electrolyte solutions
for DSSCs and highly pure individual components

Perovskite
type solar cells - Solarpur® - Spiro-MeOTAD (named SHT-263)

Crystalline Silicon Solar Cells
isishape® screen printable boron doping pastes

Substrate/Barriers
Silver Electrode (Grid)
Hole Transport Layer

Active Layer

Electron Transport Layer

TCO/Substrare/BarrierLayer

For further information on

EMD’s photovoltaic product
portfolio please contact our
key account.






