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- EUV development has progressed over >30 years ASML

— from Research to HVM insertion Side s

e HVM = High Volume Manufacturing EUV consortia June 2019
1stlithography ASML starts ASML ships ASML ships ASML ships ASML ships

(LLNL, Bell Labs, EUVL research 2 alpha demo tools:

1st pre-production 1st system 1st HVM system
NETET)] rogram IMEC (Belgium) and system NXE:3100 NXE:3300B NXE:3400B
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ﬂ ASML EUV Lithography product and business opportunity

< S

Key Messages

ASML EUV lithography extends our Logic and DRAM customers roadmap by providing
lithography resolution improvement, state of the art overlay performance and year on year cost
reduction

Our customers are preparing for EUV ramp at 7nm Logic node and 16nm DRAM node with
systems deliveries and qualification on-going. EUV layers adoption continues to grow to reduce
patterning complexity and cost

EUV industrialization is well underway to meet our customers requirements for availability,
productivity, yield in high volume manufacturing. The necessary eco-system is also in place to
support our customer EUV Ramp

EUV product roadmap will extend our 0.33NA EUV platform and introduce 0.55NA EUV
platform in parallel to provide comprehensive and flexible solutions to our customers’ continuous
demand for patterning scaling well into the next decade
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5 The chip manufacturing loop relies on ASML ASML

— Public

—_ Slide 6
e June 2019

Deposition  Photoresist Exposure Developing Etching Implantation Stripping
coating




_

Rayleigh k,

ASML

Key performance enablers for lithography shrinkage
0.65 Rayleigh equation:
0.60 4 Resolution = K x —

1 | in. half pitch) 17y

0.55 1 naos N A
0.50 . ' <
0.4 RET i\-line 0.60 ) 0.25

45 f RET TS Ay *

orc  \ p \EUV X
0.40 T
/ 0.33
0.35 1
030 1 A . NI
|
0.25 ~J &%
1.55 ArFi

0.20 - Double. k1 \ L 1.64
0.15 Patterning ArFi ,, 120 1352

"7 350 250 180 130 90 65 45 32 22 16 11

1995 1997 1999 2001 2003 2005 2007 2009 2011 2013 2015
Half Pitch Resolution [nm]



H

|

# Process steps for 1 patterning step

60

50

40

30

20

10

EUV

10

Single
exposure

EUV provides patterning simplification compared to
multi-patterning immersion

o Py

LE3 =
LE4 =
SAQP =
Cut =

ASML

Public
Slide 8

. _ June 2019
& )

0D ®

~

Process Steps
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3x Litho-Etch, “Triple patterning”
4x Litho-Etch, “Quad patterning”
Spacer Assisted Quad Patterning
Separate Litho-Etch step



-‘ EUV enables continued Litho cost reduction
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Y ASML EUV Lithography value for our customer ASML
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Process simplification and
improved device performance

15 to 50% cost reduction
compared
to multi-patterning schemes

3 to 6x cycle time reduction
compared to critical multi-
patterning layers

Best in class overlay
performance and focus
performance

EUV simplifies process complexity to enable our customers to drive cost effective
patterning scaling beyond 7nm Logic and 16nm DRAM
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% Creating one single
— EUV Light pulse



ﬂ Creating one single ASML
— EUV Light pulse Y g

June 2019
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a Creating 50,000 pulses ASML

~ per second
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H EUV ramp at our Logic customers has started with ASML

~ production in Logic and DRAM expected in 2019
Cumulative exposed 3.9M C.C.Wei, TSMC co-CEO
EUV wafers ' @ 2Q18 earnings (July 2018)

L 3 "The siliconresults from our N7+ today are very
encouraging. Volume production will start Q2 next year, that
Is Q2 2019. We have made ready multiple EUV scanners to
support not only the N7+ development, but also N5
development. Our silicon data have proved all the benefits
we expect from process simplification with EUV. In addition,
we have also started our N3 technology development.”

@ ES Jung, EVP Foundry
Seoul October 18", 2018
The initial EUV production has started in Samsung's S3 Fab in
Hwaseong, Korea. By 2020, Samsung expects to secure additional

capacity with a new EUV line for customers who need high-volume
manufacturing for next-generation chip designs

Total # of wafers exposed

2011 2012 2013 2014 2015 2016 2017 2018

(intel' Intel @ 1Q18 earnings (April 2018)
*...10 nm process...volume production is moving

from the second half 2018 into 2019... we
understand the yield issues. They’re really tied to

More than 3.2 Million wafers run since 2011... tis bein e as fechnology no havng EUV. e
=~ illi i defects...we ha\-fe 4,5,6 layers of patterning to
... ~1 Million in the last 6 months <4561

produce a feature.



Our customers are not only talking about EUV SML
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Building significant capacity for EUV systems Side 1

June 2019




ﬂ EUV estimated demand per fab by market ASML
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i— Range of layers and corresponding systems per fab? Siide 19

Market el Capa‘;'ty EUV layers EUV systems/fab
(kwspm?)
Logic 10 — 20 10 — 20
(7nm — 5nm)
DRAM 100 1-6 2-10
(16nm -1Anm)

Logic EUV capacity:

1 EUV layer requires 1 EUV system for every 45k wafer starts per month

DRAM EUV capacity:
1 EUV layer requires 1.5 to 2 EUV systems for every 100k wafer starts per month

1 “Typical” process and system conditions in the 2018-2022 timeframe, not specific customer condition
2 kwspm: x1000 wafer starts per month



ﬂ Expect EUV value increase and cost reduction to bring ~ ASML

— EUV gross margin to comparable level as DUV

June 2019

1 EUV systems value growth and cost reduction Increased Customer Value

Productivity improvement
(availability & wafer per day)

Overlay and Imaging
improvement

System value

Process simplification &
improved device performance

Node to node system upgrades

Reduced system cost

NXE:3400C

Overlay < 2.5nm Higher utilization of existing

System cost

Throughput > 170wph infrastructure

v Cycle time reduction

2018 2020 2021 2023 2025 : :
Material cost reduction
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ﬂ NXE:3400B’s availability substantially improved ASML
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— Growing installed base further improvements planned

e June 2019

100%
2019 High volume manufacturing target
)%
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0%
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Data from growing NXE:3400 installed base w/o configuration repair/upgrades

Avalilability 13wma (%)

Maintenance




ﬂ EUV infrastructure viable for 7nm and 5nm Logic nodes ASML

—  and DRAM, improvements on-track for 3nm

June 2019
Players include
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- EUV scanner defectivity performance and pellicles ASML
~ support manufacturing requirements
DRAM, Logic non critical EUV layers: no Pellicle Critical layers: pellicle

Reticle defectivity performance for 7nm logic node

120
® ® NXE:3350B @ NXE:3400B
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Y Our EUV journey so far.... > 10 years to develop EUV ASML

- Public

— technology with our customers e o
2006 2010 2013 2017 2018-19

ASML ships first full § ASML ships first NA @ ASML ships first NA | ASML ships first NA § ASML NXE:3400B
field EUV research 0.25 development 0.33 development 0.33 production installed base >25
system system system systems by end of

NXE:3100 NXE:3300B NXE:3400B 2018

13 nm 7 nm and 5 nm 7 nm and 5 nm

Lines and spaces node patterns node patterns
Number of tools 2 8 10 >25
Availability <10% 40% 70% 80% —> 90%
Productivity <lwph <10wph <50wph 125 - 155wph

Overlay 8nm 6nm 5nm 3nm >2.5nm



H ' EUV technology extended for both 0.33NA and 0.55NA  ASML

i Public

— Supportlng applications beyond the next decade Side 27

e June 2019

EUV 0.33 platform will be extended to provide state of the

art overlay and node to node productivity improvements

EUV 0.33 NA

2022 2023 ...2025

EUV NXE:3350B \ NXE:3400B Overlay NXE:3400C NXE Next
(1)-333 MY 25| 125wph / 2.0nm|125wph / 1.5nm 1.5nm | 170wph <1.7nm | = 185wph
nm
\
0.55 NA High NA
8nm 1.7nm | 185wph
Product

High NA introduction
at 3nm

EUV 0.55 NA

1 TPut: Throughput upgrade (wph)



ﬂ In the same way 0.33NA enables 7nm Logic, 0.55NA ASML
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~ EUV enables 3nm Logic pe

Process simplification and
improved device performance

>> 50% cost reduction
compared
to multi-patterning schemes

3 to 6x cycle time reduction
compared to multi-patterning
for critical layers

Best in class overlay
ASML High NA Lithography system performance and focus

performance

We have received High NA commitment from 3 customers, for a total up to 12 systems




H In the same way 0.33NA enables 7nm Logic, 0.55NA ASML

—— Public

— EUV enables 3nm Logic

June 2019

Total patterning cost comparison: ArFi, EUV 0.33, EUV 0.55

Process simplification and
improved device performance

Non Litho cost

Litho cost

300

>> 50% cost reduction
compared
to multi-patterning schemes

3 to 6x cycle time reduction
compared to multi-patterning
LE LE

200

Relative Cost per Layer

100

‘ )
o . W J J i ’
LE LE2 LE3 LE4 LE LE2
(20mi) (30m)) Best in class overlay

ArFi EUV 0.33 EUV 0.55 performance and focus

m Litho Patterning Cost m Non-Litho Patterning Cost perfo rmance

for critical layers

LE3 LE4

We have received High NA commitment from 3 customers, for a total up to 12 systems




5 High NA system design completed, solid progress to ASML

— support optics development and manufacturing

June 2019

Image removed

High NA optics metrology vessels Proto High NA mirror
installed in cleanroom @ Zeiss SMT



ﬂ ASML EUV Lithography product and business opportunity
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Key Messages

ASML EUV lithography extends our Logic and DRAM customers roadmap by providing
lithography resolution improvement, state of the art overlay performance and year on year cost
reduction

Our customers are preparing for EUV ramp at 7nm Logic node and 16nm DRAM node with
systems deliveries and qualification on-going. EUV layers adoption continues to grow to reduce
patterning complexity and cost

EUV industrialization is well underway to meet our customers requirements for availability,
productivity, yield in high volume manufacturing. The necessary eco-system is also in place to
support our customer EUV Ramp

EUV product roadmap will extend our 0.33NA EUV platform and introduce 0.55NA EUV
platform in parallel to provide comprehensive and flexible solutions to our customers’ continuous
demand for patterning scaling well into the next decade

ASML
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- Forward Looking Statements ASML
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——__ This document contains statements relating to certain projections, business trends and other matters that are forward-looking, including statements with respect to expected trends and outlook, June 2019

strategy, bookings, expected financial results and trends, including expected sales, EUV revenue, gross margin, capital expenditures, R&D and SG&A expenses, cash conversion cycle, and target
effective annualized tax rate, and expected financial results and trends for the rest of 2018 and 2019, expected revenue growth and demand for ASML'’s products in logic and memory, expected
annual revenue opportunity in 2020 and for 2025 and expected EPS potential in 2020 with significant growth in 2025, expected trends in the lithography system market, fab capacity by segment,
the automotive and artificial intelligence industries, connectivity, semiconductor end markets and new semiconductor nodes, expected acceleration of chipmakers’ performance for the next decade,
expected EUV insertion and transistor density growth, trends in DUV systems revenue and Holistic Lithography and installed based management revenues, statements with respect to expectations
regarding future DUV sales, including composition, margins, improvement of operations and performance, DUV product roadmaps, expected benefits of the holistic productivity approach, including
in terms of wafers per year, expected industry trends and expected trends in the business environment, statements with respect to customer demand and the commitment of customers to High NA
machines and to insert EUV into volume manufacturing by ordering systems, expected future operation of the High NA joint lab, statements with respect to holistic lithography roadmaps and
roadmap acceleration, including the introduction of higher productivity systems in 2019 (including the expected shipment of NXE:3400C and expected timing thereof) and the expected benefits,
ASML’s commitment to volume manufacturing and related expected plans until 2030, ASML’s commitment to secure system performance, shipments, and support for volume manufacturing,
including availability, timing of and progress supporting EUV ramp and improving consistency, productivity, throughput, and production and service capability enabling required volume as planned,
including expected shipments, statements with respect to growth of fab capacity driving demand in lithography systems, planned customer fabs for 200 systems and expected first output in 2019,
expected EUV value increase and increase in EUV margins and ASML's expectation of EUV profitability at the DUV level, expected installed base of EUV systems, expected customer buildout of
capacity for EUV systems, EUV estimated demand by market, expected increase in lithography intensity, statements with respect to the expected benefits of EUV, including year-on-year cost
reduction and system performance, and of the introduction of the new DUV system and expected demand for such system, the expected benefits of HMI's e-beam metrology capabilities, including
the expansion of ASML’s integrated Holistic Lithography solutions through the introduction of a new class of pattern fidelity control, the extension of EUV to enable cost effective single patterning
shrink with EUV, statements with respect to ASML’s applications business, including statements with respect to expected results in 2018, expected growth of the applications business and
expected drivers of growth, expected growth in margins, continued shrink and drivers, and expected accuracy, defect control and performance improvements, shrink being a key driver supporting
innovation and providing long-term industry growth, lithography enabling affordable shrink and delivering value to customers, DUV, Holistic Lithography and EUV providing unique value drivers for
ASML and its customers, expected industry innovation, the expected continuation of Moore’s law and that EUV will continue to enable Moore’s law and drive long term value for ASML beyond the
next decade, intention to return excess cash to shareholders through stable or growing dividends and regularly timed share buybacks in line with ASML’s policy, statements with respect to the
expectation to continue to return cash to shareholders through dividends and share buybacks, and statements with respect to the expected impact of accounting standards. You can generally
identify these statements by the use of words like "may”, "will", "could", "should", "project”, "believe", "anticipate”, "expect", "plan”, "estimate”, "forecast", "potential”, "intend", "continue", "targets",
"commits to secure" and variations of these words or comparable words. These statements are not historical facts, but rather are based on current expectations, estimates, assumptions and
projections about the business and our future financial results and readers should not place undue reliance on them.

Forward-looking statements do not guarantee future performance and involve risks and uncertainties. These risks and uncertainties include, without limitation, economic conditions, product demand
and semiconductor equipment industry capacity, worldwide demand and manufacturing capacity utilization for semiconductors, including the impact of general economic conditions on consumer
confidence and demand for our customers’ products, competitive products and pricing, the impact of any manufacturing efficiencies and capacity constraints, performance of our systems, the
continuing success of technology advances and the related pace of new product development and customer acceptance of and demand for new products including EUV and DUV, the number and
timing of EUV and DUV systems shipped and recognized in revenue, timing of EUV orders and the risk of order cancellation or push out, EUV production capacity, delays in EUV systems
production and development and volume production by customers, including meeting development requirements for volume production, demand for EUV systems being sufficient to result in
utilization of EUV facilities in which ASML has made significant investments, potential inability to successfully integrate acquired businesses to create value for our customers, our ability to enforce
patents and protect intellectual property rights, the outcome of intellectual property litigation, availability of raw materials, critical manufacturing equipment and qualified employees, trade
environment, changes in exchange rates, changes in tax rates, available cash and liquidity, our ability to refinance our indebtedness, distributable reserves for dividend payments and share
repurchases, results of the share repurchase plan and other risks indicated in the risk factors included in ASML’s Annual Report on Form 20-F and other filings with the US Securities and Exchange
Commission. These forward-looking statements are made only as of the date of this document. We do not undertake to update or revise the forward-looking statements, whether as a result of new
information, future events or otherwise.






