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Publication of Merck KGaA, Darmstadt, Germany. In the United States and Canada
the group of companies affiliated with Merck KGaA, Darmstadt, Germany operates
under individual business names (EMD Serono, Millipore Sigma, EMD Performance
Materials). To reflect such fact and to avoid any misconceptions of the reader of the
publication certain logos, terms and business descriptions of the publication have
been substituted or additional descriptions have been added. This version of the
publication, therefore, slightly deviates from the otherwise identical version of the
publication provided outside the United States and Canada.



Disclaimer

Cautionary Note Regarding Forward-Looking Statements and financial indicators

This communication may include “forward-looking statements.” Statements that include words such as “anticipate,” “expect,” “should,” “would,” “intend,” “plan,” “project,” “seek,”
“believe,” “will,” and other words of similar meaning in connection with future events or future operating or financial performance are often used to identify forward-looking statements.
All statements in this communication, other than those relating to historical information or current conditions, are forward-looking statements. We intend these forward-looking
statements to be covered by the safe harbor provisions for forward-looking statements in the Private Securities Litigation Reform Act of 1995. These forward-looking statements are
subject to a number of risks and uncertainties, many of which are beyond control of Merck KGaA, Darmstadt, Germany, which could cause actual results to differ materially from such
statements.

Risks and uncertainties include, but are not limited to: the risks of more restrictive regulatory requirements regarding drug pricing, reimbursement and approval; the risk of stricter
regulations for the manufacture, testing and marketing of products; the risk of destabilization of political systems and the establishment of trade barriers; the risk of a changing
marketing environment for multiple sclerosis products in the European Union; the risk of greater competitive pressure due to biosimilars; the risks of research and development; the
risks of discontinuing development projects and regulatory approval of developed medicines; the risk of a temporary ban on products/production facilities or of non-registration of
products due to non-compliance with quality standards; the risk of an import ban on products to the United States due to an FDA warning letter; the risks of dependency on suppliers;
risks due to product-related crime and espionage; risks in relation to the use of financial instruments; liquidity risks; counterparty risks; market risks; risks of impairment on balance
sheet items; risks from pension obligations; risks from product-related and patent law disputes; risks from antitrust law proceedings; risks from drug pricing by the divested Generics
Group; risks in human resources; risks from e-crime and cyber attacks; risks due to failure of business-critical information technology applications or to failure of data center capacity;
environmental and safety risks; unanticipated contract or regulatory issues; a potential downgrade in the rating of the indebtedness of Merck KGaA, Darmstadt, Germany; downward
pressure on the common stock price of Merck KGaA, Darmstadt, Germany and its impact on goodwill impairment evaluations as well as the impact of future regulatory or legislative
actions.

The foregoing review of important factors should not be construed as exhaustive and should be read in conjunction with the other cautionary statements that are included elsewhere,
including the Report on Risks and Opportunities Section of the most recent annual report and quarterly report of Merck KGaA, Darmstadt, Germany. Any forward-looking statements
made in this communication are qualified in their entirety by these cautionary statements, and there can be no assurance that the actual results or developments anticipated by us will
be realized or, even if substantially realized, that they will have the expected consequences to, or effects on, us or our business or operations. Except to the extent required by
applicable law, we undertake no obligation to update publicly or revise any forward-looking statement, whether as a result of new information, future developments or otherwise.

This presentation contains certain financial indicators such as EBITDA pre adjustments, net financial debt and earnings per share pre adjustments, which are not defined by International
Financial Reporting Standards (IFRS). These financial indicators should not be taken into account in order to assess the performance of Merck KGaA, Darmstadt, Germany, in isolation or
used as an alternative to the financial indicators presented in the consolidated financial statements and determined in accordance with IFRS. The figures presented in this statement
have been rounded. This may lead to individual values not adding up to the totals presented.
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Today's Call
Speakers in the Semiconductor Solutions deep dive

Anand Nambiar Jeff White John Langan
Head of Head of Chief Technology Officer
Semiconductor Materials Delivery Systems and Services Performance Materials

Joined Merck KGaA, Darmstadt, Joined Merck KGaA, Darmstadt, Joined Merck KGaA, Darmstadt,
Germany in 2014 with the AZ Germany in 2019 with the Germany in 2019 with the Versum
Electronics acquisition Versum acquisition acquisition
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O4% cTO" Perspective - materials are driving the roadmaps

0S Executive summary

'Chief Technology Officer of Performance Materials
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Technology trends inevitably drive exponential data growth...
...more chips needed to generate, transfer, process & store data

Data created worldwide All segments of data application Technology trends strongly impact
is growing +30% annually are affected by global data growth relevance of data application segments
Size of global data sphere Technology market growth - examples

5G Technology!?

200
1 Zettabyte = 1 trillion gigabytes >122% CAGR
150 Artificial Intelligence?
ot )
g TODAY >33% CAGR
S 100
g ‘ IoT Sensors3
>24% CAGR
50
Data Center Services?
. >13% CAGR
SooN8INYEE®AIANNNA 5
9292292202000 0000 Autonomous Driving

>18% CAGR

Source: IDC DataAg

Semiconductor Solutions supports growth trend as part of “the company behind the
companies, advancing digital living”

1) alliedmarketresearch.com, Prismark 2020, CAGR 2021-2026; 2) fortunebusinessinsights.com, post-gazette.com, CAGR 2018-2026; 3) mordorintelligence.com, computerweekly.com, CAGR 2020-2025;
4) mordorintelligence.com, Prismark 2020; CAGR 2020-2025; 5G = 5%-generation cellular wireless; IoT = Internet of Things

5) mordorintelligence.com, autonomous car market value CAGR 2020-2025
7

2025 Whitepaper
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https://www.alliedmarketresearch.com/5g-technology-market
https://www.fortunebusinessinsights.com/industry-reports/artificial-intelligence-market-100114
https://www.post-gazette.com/opinion/Op-Ed/2020/06/24/Tae-Kim-COVID-19-will-finally-give-artificial-intelligence-its-moment/stories/202006240018
https://www.mordorintelligence.com/industry-reports/iot-sensor-market
https://www.computerweekly.com/news/252483797/Covid-19-calculated-to-cause-18-drop-in-net-new-IoT-Devices-in-2020
https://www.mordorintelligence.com/industry-reports/service-market-for-data-center
https://www.mordorintelligence.com/industry-reports/iot-sensor-market

Semiconductor Solutions

COVID-19 has vaulted the “digital transformation” by ~5 years*

Expected COVID-19 impact on global datasphere2

[zetabytes]
180 1
= Adobe: US consumers in COVID-19 4
i June 2020 spent US$73.2 data bumnmp /
bn online, up 76.2% YoY ~4+20% /
140 -

= Ericsson: Global mobile
network traffic +56% YoY in
Q1 2020, esp. in video

100 { = DE-CIX: 9.1Tbit/s internet
traffic spike at Frankfurt hub /
- March 2020; video 7

conference traffic +50%,
60 online & cloud gaming
+25% YTD

2010 2015 2020 2025

iSource: McKinsey May 2020 “The COVID-19 recovery will be digital: A plan for the first 90 days”;
Source: Seagate, IDC April 2020, Merck KGaA, Darmstadt, Germany
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TOVID-19 Inmpact on dakta
grouwth expected to be
posttive

6 = Work-from-home/stay-at-home economy

» Significant increase in video conferences,
online shopping, online gaming, streaming

e = Change in consumers’ and enterprises’
digital behavior expected to be long-lasting

processing, storage and bandwidth

9 = Need for more, faster & more reliable data
= Acceleration of semiconductor demand

semiconductor solutions
stands ready to support
increased denand
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Semiconductor Solutions - integrated materials player, well positioned
to serve the need of customers in semiconductor fabrication

Electronicsin€bn]
1,939
Semiconductor
components
Other
components, Other cost
assembly & profit
& profit
3 = Smartphones
= PCs & Laptops "l’ 3 "
= Servers SK ’h'ynix "
s = Communication
= Wearables /j 3 -
' = Smart devices ('“te,l "

Semiconductors? i ¢ bn

368

47 Semiconductor
Materials

54
Wafer
Fabrication
Equipment

CPUs / logic chips
Memory chips (SSD, RAM)
Sensor chips
Communication chips

- Group Semiconductor Materials offering

Semiconductor Solutions

Silicon wafers
Patterning materials
Thin film materials
Planarization materials
Cleans

Specialty gases

Bulk gases

Packaging materials

Parts & equipment
Applications & services
Other Consumables®

Group DS&S offering - No Group offering

llustrative Industry P&Ls based on Sources: 'Prismark 2020, 2WSTS/SIA & SEMI Q1 2020; 3Representative player in the industry, non-exclusive list, not based on any underlying criteria; 4e.g. Filters, Pads,
etc.; CPU = Central Processing Unit; RAM = Random Access Memory; SSD = Solid State Disk; CMOS = Complementary metal-oxide semiconductor
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Semiconductor Solutions
Partner of choice for semiconductor manufacturers globally

Fab material market '

3/
. = o — . o
= E= semiconductor | ____—t4e%
-~ > Matenials
b < Winning in the fab
with process owners TWONWONDO A NMTILOND O W
OOOOOOHHHHHHHHHHg
Fab equipment market °
3/
/+4-5°/0
ST LD ONODOOOCTO A NMSTLWL ONOWOWO W
OOOOOOHHHHHHHHHHR

One fab address = two customers: buying cycles, interfaces & nature of business
fundamentally different, but ... combined, highly synergistic

'Source LINX-Consulting, wafer processing materials - excludes silicon wafers and packaging materials;

Fab = Semiconductor fabrication plant I
Source: Gartner; *2004-2019 15-year CAGR
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Becoming an industry-leading materials and services provider: best-in-class
portfolio of capabilities through directed growth and acquisitions

Semiconductor Solution sales [in € m] Semiconductor Solutions M&A milestones

2014
2014 - 2019 growth 2015
[incl. M&A]
~ X 3.3 2015
2019

2014 2015 2016 2017 2018 2019 2020’

AZ Electronic Materials
Advanced patterning & focus on spin-on materials

SAFC Hi-Tech
Advanced deposition, focus on metalorganic precursors

Ormet Circuits
Advanced packaging, conductive pastes

Intermolecular
Prototyping & testing, strong focus on deposition

Versum

Advanced deposition with focus on dielectrics,
etching, cleaning, doping, gases & CMP

' Customers value sizeable and complementary portfolio of semiconductor materials,

equipment & services in attractive categories
lincludes one quarter of Versum; %|llustrtive based on guidance for 2020

12
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Unique comprehensive products and services portfolio offers
end-to-end solutions, well-placed in high growth segments

— Deposition

Steps of Merck KGaA, IGN

Darmstadt, Germany, customers Patterning So® Planarization
in manufacturing integrated ) \

circuits @
v Wafer =
processing
o) offers highest — w — —
[3EY) — 0 —_— T value creation & Q @ @

potential in ) Module
. . Prototyping = = [p2oco value chain Packaging End Use
Chip Design and Testing S\ @ Assembly
Doping \ s / Etching
Cleaning
Steps in Group’s ‘ Group Semiconductor Materials offering
Ee“_very Systems & Services C — — ] Group Delivery Systems & Services offering
usiness
— i ) ] Group Intermolecular products & services
Projects Delivery Service ‘
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Beyond a comprehensive portfolio Semiconductor Solutions also has
an industry spanning customer base, supplying various end markets

2019 wafer capacity by region1

Taiwan

S. Korea

Japan

China 16%

North
America

Europe
Others

'SEMI World Fab Forecast Q3 2020 - Dec 2019 capacity,

14

- 2
Selected customers per region

UMC
"; ___________
I% I SK hynix

smuc  |OURSE

2 . . . . . .
Representative, non-exclusive list, not based on any underlying criteria

Semiconductor Solutions has

over 100

custommenrs
supplying all top 10 chip
makers and virtually all of
the top 100°

Focus on logic chips
. Focus on memory chips

. Focus on other chips

®Based on H1 2020 Sales



Only three companies are currently running volume production <7nm
These companies have the largest market shares across all nodes

Number of companies currently running volume production per logic chip node’

ELECTRONICS ELECTRONICS

130nm 90nm 65nm 45/40nm 32/28nm 22/20nm 16/14nm 10/7nm 5/3nm

CN EU JP KR TW US KR TW US

i Specialty Leading i
and others accounts e edge currently only 0 @
i J
I

Primary focus on operation efficiency Primary focus on innovation efficiency

'Source: Wikichip.org and own data; volume production as of Sep 2020; countries are listed in alphabetical order
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Semiconductor Materials
Set to outgrow highly attractive semiconductor

Semiconductor Solutions sales guidance vs. market
[Indexed 2020 = 100%]

140% 1 gemaiconductor solutions:
4 200 to 300bps above market
120% -
100% -
Manrkekt: 4 to 6% CAGR!
80% -
//
2020 2021 2022 2023

'Source: Jan 2020 IC Insights 2018-2024 CAGR for wafer starts in million units
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DS&S - Delivery Systems & Services
Safely Guarding the Molecule - of Semiconductor Materials

Complex system of chemicals and gases behind every produced semiconductor chip...

Delivery Systems & Services

= Provides high-quality delivery and storage of specialty GASGUARD AP 11
chemicals and gases The standard in gas distribution
= Enables maintaining a safe and reliable environment
18 million !
With industry standard for cost-effective, fab-wide gas and operating hours
chemical supply and services: wWith 99.99979%
= GASGUARD® gas delivery systems reliability

= CHEMGUARD® chemical delivery systems !

= FLOWMASTER® CMP slurry delivery systems and
wafer/parts cleaning systems

= VAPORGUARD® automated temperature control systems

|

= And MEGASYSe on-site customer operations team |
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DS&S - Delivery Systems & Services: a trusted global player in safe and
reliable delivery of hazardous materials to semiconductor industry

Fab projects Gas & chemical

delivery
= Designing bulk spec gas delivery = Design and manufacture delivery systems
systems for: specialty gases, CVD/ALD deposition

- Managing construction and materials, CMP slurries & cleans

installation = Systems store gas/chemical containers
while in-use and control material delivery

*= High-volume customers who store large
parameters to fab processes

specialty gas ISO containers outside
fab = Interface with customer’s fab process

control and monitoring systems.

19

MEGASYS &
in-fab service

*= Provide delivery systems
maintenance, materials inventory
management, quality assurance, &
new equipment installations

= Contracts with 18 customers’ fabs

= >500 global employees + ~100 field
service technicians




DS&S - Delivery Systems & Services
Winning in the fab equipment market

Key skrengths

v

Operational and project execution excellence with .
99.99979% uptime of our equipment LR ey e
i 1“ i!iﬁlii’ﬂlﬁ‘l'%'ll“’

30 years of experience with a flawless safety record and
full interoperability

Global footprint with flexible capacity
where the customer needs us

Ensure next-gen process

Additional credibility with materials consuming process requirements have integrated
owners from sub-fab engineers’ experience materials + equipment solution

' Enabling our customers in semiconductor fabrication

20

to run with operational excellence

A



CTO perspective -
Mateprlals are
driving the

“* . noadmMaps



Innovation: global digitization needs and innovation in
semiconductors reinforce each other

connected
world

trends push for

Artificlal o= new technical

mntelligence solutions
(&
AuUtonorous a
driving - 5 b
8ig
pata

new
technologies
create new trends

Augmented
and

virtual

reality

Compute

Connect

Electronics technology roadmap

2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 Beyond 2030

Heterogeneous integration, Chiplets, Package-on-package Wafer-to-wafer bonding

Optical interconnects

5G 6G

' Moore’s law evolving and path forward is clear
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New semiconductor designs will require many new materials...
...uniquely integrated innovation model reduces time to market

Semiconductor Solutions Advanced scaling will require

well positioned to
introduce new Mateprtlals close to 50% of elements
in the periodic table

Faster

~number of elements used in semi manufacturing

30

® 20

‘ 10
o ©

1970 1980 1990 2000 2010 2020

M New products W Existing products
under development

Source: Ivo Raaijmakers, International Interconnect Technology Conference, Brussels, June 2019
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R&D approach of Semiconductor Solutions...
...accelerates new materials introduction

New On Wafer Device Manufacturing
Material Process Integration Process of
Development Testing Testing Record

Legacy Merck

Legacy Vérsum

Intermolecular
Tool OEMs

'IDM’s
Foundries

New On Wafer Device Manufacturing
Material Process Integration Process of
Development Testing Testing Record

1-2 years

Tool OEMs
: IDM’s

Foundries



Innovation:
Semiconductor Solutions enables chip fabs to expand scaling limits

- - - 1 - . -
Semiconductor interconnect materials Novel materials provide needed solution
= Latest sub 10nm nodes, at lowest scaling level interconnect line
need widths below 20nm
Au‘ = Copper (Cu) has insufficient performance below 20nm
= Other metals needed, but not all compatible with production
= Cobalt (Co), ruthenium (Ru) and molybdenium (Mo) promising
D candidates and Semiconductor Solutions has already
.4§ successfully developed solutions for our customers
—
0
)]
()
| .
=
c
o
N
o)
0 “better than Cu”
= E.g. Intel reports 2x reduction in via resistance and 5-10x
Melting Temperature3 improvement in electromigration by moving from copper to
cobalt
. Current best solution . Other Metals in use today Group Products ' Other Metals

'Source: C. Adelmann, IMEC, 2014 2 Bulk resistivity x electron mean free path [10-16 Om?2] as proxy 3 Higher melting temperature as proxy for lower electromigration
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DQ @ U

MORR MOrR high high
pata CHIPS l‘esdlence grouth
global technology ...more chips needed integrated materials player = above market growth from
trends inevitably to generate, transfer, with a leading, attractive portfolio, deep
drive exponential process & store comprehensive product customer understanding and
data growth... exponentially growing portfolio and a wide centricity and cutting-edge
data customer base R&D capabilities
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Head of Investor Relations Assistant Investor Relations Assistant Investor Relations

+49 6151 72-5271 +49 6151 72-3744 +49 6151 72-3321
constantin.fest@emdgroup.com svenja.bundschuh@emdgroup.com alessandra.heinz@emdgroup.com

ILJR DOERING GUNNRR ROMER RAMELIE STHRADER EVR STERZEL
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Institutional Investors / Institutional Investors / Institutional Investors / ESG / Institutional & Retail
Analysts Analysts Analysts Investors / AGM

+49 6151 72-24164 +49 6151 72-2584 +49 6151 72-22076 +49 6151 72-5355
ilja.doering@emdgroup.com gunnar.romer@emdgroup.com amelie.schrader@emdgroup.com eva.sterzel@emdgroup.com

\/ EMRIL: investor.relations@emdgroup.com
——~ '

WEB: www.emdgroup.com/investors
u FRAX: +49 6151 72-913321
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