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Transparent free-form OPV modules on Cambrios’ ready-to-use roll-sized plastic
substrate demonstrated by OPVIUS

Nuremberg, Germany and Taoyuan and Taipei, Taiwan — OPVIUS GmbH and Cambrios Advanced Materials
are proud to announce the successful joint development of semi-transparent organic photovoltaic (OPV)
modaules featuring a silver nanowire (AgNW) bottom electrode. Although the effectiveness of OPV modules on
Cambrios’ nanowire-coated substrate has been demonstrated before, this is the first time that this
combination of technologies has been applied to free-form modules.

To realize this joint project, OPVIUS deployed their unique, proprietary production process combining coating,
printing, laser structuring and lamination techniques on a full-sized roll of plastic substrate. The ClearOhm®
AgNW conductive electrode layer was produced via slot-die coating at the production line of TPK Touch
Solutions in Xiamen, China. The product showed a sheet resistance of less than 10 ohm/square while the
transparency remained above 85% in the visible range. Cambrios will showcase prototypes of the modules at
the C-Touch & Display Trade Show and Conference in Shenzhen, China. The event will be held on November
24th till 26th 2017.

State-of-the-art multilayer bottom electrodes on plastic substrates are manufactured using large machinery to
apply sputtering processes that require a high-vacuum environment. Obligatory long pumping times
combined with substrate films which only allow a certain temperature budget result in higher cost of
manufacturing.

In contrast the deposition of Cambrios’ nanowire material is accomplished using standard coating equipment.
“The coating of our nanowire formulation combined with a solution-based roll-to-roll process on various kinds
of plastic materials allows us to provide a conductive substrate at a price well below that of classical materials,
for a diverse range of applications,” states Pearl Ting, Director Business Development at Cambrios Advanced
Materials. “That being said, our nanowire substrate foil features a high transmissivity as well as a low sheet
resistance resulting in a perfect fit for OPV market needs. During our cooperation with OPVIUS we were now
able to demonstrate that our material is even conformal with the latest state-of-the-art of OPV free-form
process as developed by OPVIUS.”

“Two main trends in touch applications are lower sheet resistance as well as flexibility and conformability
while maintaining excellent optical performance. Improving these features helps us to broaden our business
opportunity into other applications, such as organic photovoltaics,” says Dr. CC Hsiao, Vice President of TPK.
“We are happy to see the success of OPVIUS' leading technology in combination with Cambrios’ silver
nanowires, as this was achieved without sacrificing any portion of electrical performance. With TPK’s long-
time coating expertise we believe we can bring significant benefits to the customers.”

“One of our objectives is the identification and development of high-performing, but more economic
materials to decrease cost,” says Dr. Sebastian Meier, Director R&D at OPVIUS GmbH. ”In this context, open
innovation approaches, like the joint-development effort together with Cambrios and TPK, are part of our
R&D strategy. TPK’s solution of a flexible, conductive substrate using Cambrios’ silver nanowires offers state-
of-the-art electrical and optical properties as well as cost benefits. Consequently, the nanowire foils are very
attractive for the use as bottom electrode in OPVs, especially as we expect the price to drop further down in
the future.”
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Figure: OPVIUS’ free-form OPV module based on a TPK transparent, conductive foil substrate coated with
Cambrios ClearOhm® silver nanowires

About OPVIUS: OPVIUS GmbH, founded in 2012 and located in Nuremberg and Kitzingen (INNOPARK
Kitzingen), is among the world-leaders in the field of organic photovoltaics. OPVIUS produces organic solar
cells with a focus on client-specific solutions. In addition, the company is also active in the field of research and
development, in order to continue to provide its clients with creative and innovative solutions. In this regard,
OPVIUS uses a unique production process, combining printing, lamination, and laser structuring techniques.
This advanced technology is easily scalable and allows the production of the utmost individual, customer-
specific designs. OPVIUS also helps clients with system solutions in order to integrate OPVs into already
existing or new products.

Media contact:
Hermann Issa, Senior Director Business Development, Marketing & Sales, Steigweg 24, 97318 Kitzingen,
Germany, Phone: +49 911 217800, E-mail: pr@opvius.com

About Cambrios: Cambrios Advanced Materials leads the industry in providing innovative solutions using
nanotechnology. Its breakthrough silver nanowire-based transparent conductors simplify electronics
manufacturing and improve end-product cost and performance for electronic devices. The company's
ClearOhm® product is a transparent conductor with significantly higher optical and electrical performance
than traditional materials and methods. Applications of ClearOhm® material include touch screens, EMI
shielding, ePaper, OLED lighting and thin film photovoltaics. Cambrios has its R&D center in Sunnyvale,
California and business/operation center in Taoyuan, Taiwan.

Media contact:
Pearl Ting, Director Business Development, 1 Ding-An Rd., ZhongLi Dist., Taoyuan, Taiwan, 32061
Phone: +886 3 461 5230, Email: info@cambrios.com

About TPK: TPK was founded solely for touch solutions in 2003. We are the inventor of transparent glass-based
projected capacitive (P-Cap) touch solutions and the first company for mass production. Since Q2 2010, TPK
has expanded its touch product offering into PET-film based solutions. Our production sites are located in
Xiamen of Fujian Province, China. TPK is completely and vertically integrated for one-stop shopping for touch
solutions.

Media contact:

James Fang, Senior Manager New Product, No.13-18, Minquan East Road, Taipei, Taiwan, 11494
Phone: +886 2 7727 1199, E-mail: ir@tpk.com
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