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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

In second half of 2019 we will introduce the NXE:3400C specified at 170wph and with > 90%
availability

EUV product roadmap will extend our 0.33NA EUV platform and introduce 0.55NA EUV platform in
parallel to provide comprehensive and flexible solu
patterning scaling well into the next decade

We are seeking EUV profitability at DUV profitability level through the combined execution of our
value enhancing product roadmap and aggressive systems and service cost reduction roadmap
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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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C.C.Wei, TSMC co-CEO
@ 2Q18 earnings (July 2018)

"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

Cumulative exposed 3.2M
EUV wafers

Total # of wafers exposed

2011 2012 2013 2014 2015 2016 2017 2018 (inte!: Intel @ 1a18 earnings (Aprll 201 8)

*...10 nm process...volume production is moving
from the second half 2018 into 2019... we
understand the yield issues. They're really tied to
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Our customers are not only talking about EUV ASML
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EUV Layers Evolution - Logic EUV layers Evolution - DRAM

A B Customer A W Customer B
+50% next node +50% next node
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Logic adoption has increased by 30% for 7nm, 50% Final DRAM layer adoption for first node still pending,

X3 opportunity

# of EUV layers

further layer adoption expected next node significant increase expected at next node
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Logic 45 107§ 20 107§ 20
(7nm i 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

IiTypical 6 process and s y2822 timefrane mudspecific custesmei conditioh e 2 0 1 8
2 kwspm: x1000 wafer starts per month
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= Customers are routinely running >1000 wafers per day, AsML
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B ~ciual Customer Good Wafers Per Day (various conditions)

- Capability in ATP wafers (20mj/cm2), 100% utilization actual availability
Wafers per day

record of >2200
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NXE:3400B Availability Performance - last 6 months
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a EUV infrastructure viable for 7nm and 5nm Logic nodes ASML
— and DRAM, improvements on-track for 3nm
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Lasertec
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