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Introduction — Brian Daniels

. Head of Performance Materials Advanced Technologies,
Merck KGaA, Darmstadt, Germany from Sep 2014

Global Director of R&D for AZ Electronic Materials
AW - 2011 - 3an 2015

Moved to Germany Dec 2014
Based in Japan Jan 2012 - Dec 2014

- Former CTO of Honeywell Electronic Materials
(5 years)

25+ years industry experience
. (National Semiconductor, Seagate)

- Ph.D. in Materials Science & Engineering, Stanford
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DO You
KNOMW... '

... how many LCD televisions,
smartphones, tablet computers
et cetera contain display
materials from us?

Merck KGaA

Darmstadt, Germany



DO \JOU
KNOW...

... how many LCD televisions,
smartphones, tablet computers
et cetera contain display
materials from us?

Merck KGaA

Darmstadt, Germany



DO \JOU
KNOW...

... how many LCD televisions,
smartphones, tablet computers
et cetera contain display
materials from us?

B = over 60%

Liquid crystals
and reactive mesogens
(plus photoresists during
production)
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DO \JOU

KNOW...

... how many of high-end
smartphones contain ,chips"
optimized by Integrated
Circuit Material from us?
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... how many of high-end
smartphones contain ,chips'
optimized by Integrated
Circuit Material from us?

over 60%
over 80%
over 90%
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...to what extent are OLED
TVs more energy-efficient
than LCD?
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...to what extent are OLED
TVs more energy-efficient
than LCD?

due to self-emitting
mode, 55 OLED TVs only
consume 76 kWh p.a.
compared with 160 kWh
by LCDs.
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CRAN \JOU
WMagine...

...a smart liquid crystal
application in this
picture?
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CRAN \JOU
WMagine...

...a smart liquid crystal =
application in this | L -
picture? , Bl=

By replacing conventional ",4:  H i [y

sun shading; Vi Th | -
energy savings (up to 30%); ' - | ,
enabling new architecture, ., g l -
facades and comfort - R

Smart liquid crystal windows based on LC
technology have huge p,o.tentl-a'lfor us
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We live in a world of possibility

A world where exploration and
discovery are celebrated. Our
research-driven businesses deliver
diverse, high quality products that
enrich lives and enable us to share
business success with our
customers.

1668

founded

Family
Equity interest
70.3%

Family-owned

for 12

generations

Shareholders
Share capital
29.7%

Publicly traded
since 1995
DAX member
since 2007

@ & 0 39

countrles

~50,000

employees

€1.7 bn
invested in R&D
in 2015

€12.8 bn

net sales in 2015

Merck KGaA

Darmstadt, Germany



Gartner Hype Cycle
Our focus

expectations On the At the Sliding Into Climbing Entering the
Rise Peak the Trough the Slope Plateau

Partner Our nts
Strength Strength ted Circuits

Peak of
Innovation Inflated Trough of Slope of Plateau of
Trigger Expectations Disillusionment Enlightenment Productivity

time

Plateau will be
reached in:

O < 2vyears

O 2-5years
@ 5-10years
® > 10 years

Hype Cycle is a registered trademark of Gartner Inc.,
Stamford, Connecticut, USA. The ‘Hype Cycle’ was
created by Jackie Fenn (The Microsoft System Software
Hype Cycle Strikes Again, Jackie Fenn, 1995). Image:
“Hype Cycle” by Olga Tarkovskiy is licensed under CC-
BY-SA-3.0, Wikimedia Commons / Further Information
added to original
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https://commons.wikimedia.org/wiki/File:Hype-Cycle-General.png
https://commons.wikimedia.org/wiki/Category:CC-BY-SA-3.0

What is
disruptive about

a living room?
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What is
disruptive about

a tree?
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computer chips in a cost-

effective way.



How can we make the Fingerprint Polymer Lithographically Useful?

Top-down Bottom-up Directed Self-

Lithographically Self-assembling assembly
patterned substrate matenal
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Directed Self-Assembly (DSA) is a paradigm shift in chip making:
Only part of the information encoded in a chip layer comes from photolithography,
the majority is already embedded in the DSA chemicals.
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DSA Extendibility to Smaller Features (High Chi)

N

L, = Line + Space

= 1st Gen DSA materials Ly~20nm
= We are leading in development on 2nd Gen DSA (High Chi)

Merck KGaA
LO = 13.0nm Darmstadt, Germany




What is
disruptive about
glasses?

Google™ glasses?
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Re-pdjustable
LeNSeSs

-/ ~djustable '_enses for restoring after
cataract surgery through optically active materials.
We have a in

non-invasively, continuously adjustable intraocular
lens preforms.

Our concept offers:

of reversible adjustment
achieved through a laser

system
* Lens by normal light
+ We target for millions of

patients worldwide
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What is
disruptive about

a bathroom?
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We are well-positioned to disrupt the future!

Life Science

= Prescription medicines for .
cancer, multiple sclerosis and
infertility .

= Over-the-counter products for
everyday health protection

= Innovations in the areas of
allergies and biosimilars

Innovative tools and for
laboratory supplies displays

Products that make research for coatings
and biotech production easier, and cosmetics

faster and more successful for the

electronics industry
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