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Organic Photovoltaics
Its advantage and semiconductor polymers
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1. Organic Photovoltaic (OPV)

Recently, OPV shows good promises in terms of following
advantages to compared with Si-PV.

{Low Cost)

Printing or coating technology can be applied to deposit
electronics layers.

{Light-weight, Thin, Flexible and Excellent Design finish )
Electronics layers can be deposited on a polymeric film. Active
layers could also modulate the final color of the OPV cell. It
leads to a more design finish for the OPV compared to other
technologies.

{High PCE is expected)

Polymer can be designed on wavelength of applied light such as
sun, fluorescent, LED and Halogen.

{Lowest CO2 Footprint)

Low-energy manufacturing, ease of transport and installation
lower GHG production.

{Shortest Energy Pay-Back Time}

Organic semi-conductors and the solar cells themselves are
made using low-energy processes.

{Highest Power-per-Weight Ratio)

Light-weight plastic film support and thin layers of active
materials mean the power-per-weight ratio is almost 10 times
higher than established technologies.

2. Mechanism of OPV

The presence of conjugated pi electron system in organic
compounds results in all interesting optical and electrical
properties. Refer Fig.1.

(DThe absorption of photons

(@The photon producing electrostatically coupled electron hole
pairs called excitons.

Excitons Diffusion to junction of donor and acceptor
@Excitons Dissociation splitting the electrostatically coupled
electron hole pairs occurs at the donor acceptor interfaces or
junctions.

BElectron and hole are transported through specific materials
to get collected at the electrodes. From there they are
connected to the eternal circuit.
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3. Advantage of Brilliant Matters’ Synthesis

BM’s polymerization method is Direct (Hetero) Arylation
Polymerization (DHAP) that is far different from
conventional stille polymerization or Suzuki polymerization.
DHAP does not require preparation and purification of
organometallic species, thus making synthesis shorter, green
and much cost effective. DHAP also solved serious drawback
that the extra cost required for the safe handling of the
precursors and waste stream.

DHAP can lead “defect-free” polymer and excellent re-
productivity compared with Stille and Suzuki reaction. In
addition, economic and large scale production, more than
100kgs could be realized by DHAP.

BM'’s CTO is the one who developed the DHAP method at
Laval University. Thus, BM is the sole user of the DHAP
method in the world and BM owns the exclusive rights to
use this DHAP method. Refer Fig.2.
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Fig.2 DHAP vs Stille Polymerization
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4. BM’s Genera Products Lines

Donor Polymers, p-type semiconductors and Molecular
Acceptors, n-type semiconductors based on patented
technologies, material for Bulkhetero Junction (BHJ),
Electron Transport Layer (ETL) and Hole Transport Layer
(HTL) as Fig.3.
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Hole Transport Layer l
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Conventional OPV device architecture

Hole Transport Layer (HTL)
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Electron Transport Layer (ETL)
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(A)Hetero Junction
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Fig.3 BM'’s Product Lines

(B)Bulkhetro Junction (BHJ)
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5. BM’s Excellent Product Lines
BM can supply suitable polymer and low molecular weight
organic materials optimized on applications of OPV with
enough quantity and volume. BM products have superior
advantages over any of the following materials.

{p-type Polymer for Donors)
p-type polymers based on BM’s patented technology
provides you with all the basics to study and produce OPV.

{n-type Molecular for Acceptors)
BM proposes NFA (Non-Fullerene Acceptor), which is (a)
Energy Levels Adjustable, (b)Strong Light Absorptivity,
(c)Good Solubility. These are a great solution and
alternative to PCBM problems.

{BHJ )
BM can also supply BHJ (Bulk Heterojunction) materials.
BM offers optimized combination of p-type and n-type
compounds for BHJ.

{ETL and other materials}
Any OPV related materials can be supplied.
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Fig.4 BM 2" Generation Indoor Solution
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Fig.5 Indoor and Outdoor Applications (Images)
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