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Light, that
sets the bar.

Without light there would be no life on our planet -
and no images to inspire and fascinate people. livilux®
materials bring light to life, generating dynamic and
animated images, creating “living light” through our
broad portfolio of OLED materials.

Its vivid colors and brilliance are unparalleled in the
display and lighting industry. Together, we create
new zeniths for the communication of the future.

Welcome to the world of OLED materials at Merck
KGaA, Darmstadt, Germany.



Progressive Vision.

We aim to transform innovations into marketable products that create

new dimensions in display and lighting technology and help you to achieve

a key competitive edge in a constantly changing market. With decades of
experience in developing and manufacturing livilux® OLED materials and a
strong portfolio of global patents, Merck KGaA, Darmstadt, Germany has

a solid foundation for its range of high-purity and high-stability materials that
are customized to precisely meet your requirements. With one of the largest
R&D teams in the industry, we cooperate closely with the market leaders in
the OLED display and lighting industry.

We are your reliable partner in the development of innovative materials for
future OLED technologies in this ever-changing market. As a leading technology
partner, we transform innovation into marketable products and offer a unique
portfolio of premium materials for OLEDs — from well-established materials to
cutting-edge innovations, from R&D samples to industrial-scale production.

livilux®



Our broad range of livilux® OLED materials
enables you to make light come alive!
Whether modern materials for vacuum
evaporation processes or inks for printing
processes: We support you in integrating
ultra high-quality components into your
systems. Together we will create a new
visual experience, enhancing communi-
cation in the future.

OLEDs have definitive advantages: Extremely thin and light-
weight, they offer new perspectives in the display and lighting
industry. OLED displays deliver a perfect image from every
viewing angle - with extraordinary color brilliance and very
high contrast. OLEDs have rapid response times of under one
millisecond, making them perfectly suited for showcasing
video sequences. OLEDs are used in all types of display
applications, from microdisplays to large TVs. Thanks to their
low power consumption, they are particularly suited for use in
portable devices such as smartphones, smartwatches and
tablets.

The development of suitable plastic substrates is paving the
way for flexible and transparent OLED displays. In the future,
it will be possible to install large displays in small spaces and
to use these displays where glass is not an option. OLED
technology sets new standards for lighting applications, not
only displays. OLEDs are extremely thin and lightweight area
light sources that generate a pleasant, naturally diffuse light.
OLEDs enable completely new design possibilities, while also
being extremely energy efficient.

Merck KGaA, Darmstadt,
Germany develops and
manufactures OLED materials
in close cooperation with you
and provides application
support to optimize materials
for your specific requirements.



livilux® OLED materials
for vapor and
printing applications.

A far-reaching effect. Make it large.

livilux® for vaporization. livilux® for printing.

Today, vacuum thermal evaporation is the OLED inks have the potential to revolutionize
most common manufacturing technology display and lighting production. Inkjet-print-
for OLEDs. For peak performance, highly ed large-size OLEDs are no longer a dream!
purified molecules are necessary. Our livilux® OLED inks combine the benefits of
livilux® OLED materials are produced evaporable materials with the advantages
using cutting-edge technology, purified of solution processing, while retaining the

in multiple steps, and tested for quality excellent physical properties

in state-of-the-art laboratories. of evaporable materials.

livilux® OLED materials for The livilux® OLED inks range

vaporization cover a broad range: encompasses:

e Hole transport materials e Hole transport inks

e Electron transport materials e Hole injection inks

e Matrix materials e Emitter inks

e Emitter materials
e Hole and electron blocking materials

livilux® — Excellent Quality. Reliable. Reproducible.



The "full stack
approach-.

The performance of an OLED is determined
by the system as a whole, the “full stack”.
The interaction of the layers must be con-
trolled to optimize performance of the over-
all device. In our material development, we
always consider and evaluate the influence
of materials in a full stack to understand the
potential for optimization.

Close cooperation with partners enables
Merck KGaA, Darmstadt, Germany to
understand the stack architecture and
to optimize device performance with
harmonized materials.




YOU heed us
here. We are
already there.

Local presence.

We know that customer proximity is key to successful
individual solutions. This shortens communication paths
and saves valuable development time. With Merck KGaA,
Darmstadt, Germany, you can rely on the technical assis-
tance of a competent personal local contact- no matter
whether you are in Korea, Japan, China, Taiwan, Europe
or the United States. And our OLED application laboratories
in Germany, Korea and Taiwan support you in achieving
your goals. To ensure that everything is in the right place
at the right time, we are at your disposal as a true global
player with a professional logistics network.

Innovation driven from Germany.

Merck KGaA, Darmstadt, Germany, is a leading science
and technology company in healthcare, life science and
performance materials. Around 50,000 employees work

to further develop technologies that improve and enhance
life - from biopharmaceutical therapies to treat cancer or
multiple sclerosis, cutting-edge systems for scientific
research and production, to liquid crystals for smartphones
and LCD televisions. In 2015, Merck KGaA, Darmstadet,
Germany, generated sales of € 12.85 billion in 66 countries.

Founded in 1668, Merck KGaA, Darmstadt, Germany, is

the world’s oldest pharmaceutical and chemical company.
The founding family remains the majority owner of the
publicly listed corporate group. Merck KGaA, Darmstadt,
Germany, holds the global rights to the Merck KGaA, Darm-
stadt, Germany, name and brand. The only exceptions are
the United States and Canada, where the company operates
as EMD Serono, MilliporeSigma and EMD Performance
Materials.




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 informa-
tion 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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All other trademarks pertain to their proprietors.

Merck KGaA

Dr. Martina Hueber
Frankfurter Str. 250

64293 Darmstadt, Germany
Phone +49 (0)6151-72-5221
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Merck Ltd. Japan

Dr. Takeo Wakimoto

ARCO Tower, 5F.

8-1, Shimomeguro 1-chome

Meguro ku

Tokyo 153-8927, Japan

a subsidiary of Merck KGaA, Darmstadt, Germany
Phone +81-3-5434-6128

Korea

Merck Advanced Technologies Ltd.

Simon (Tae-Won) Yoon

3rd Floor Haesung-2-Bldg.

Teheran-Ro 508, Gangnam-gu

Seoul, 135-725, Korea

a subsidiary of Merck KGaA, Darmstadt, Germany
Phone : +82-2-2185-3885

China/Taiwan

Merck Display Technologies Ltd.

Joe Lin

No. 39, Ching Chien 1st. Road

Kuan Yin Industrial Park

Taoyuan, 32853 Taiwan, R.O.C.

a subsidiary of Merck KGaA, Darmstadt, Germany
Phone +886-3-483 6521 ext. 2324

USA

EMD Performance Materials Corp.

Michele Ricks

900 Middlesex Turnpike, Building 1, W204
Billerica, MA 01821 , USA

a subsidiary of Merck KGaA, Darmstadt, Germany
Phone: +1 781-533-5800

emd-performance-materials.com



