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" | All major chipmakers are our customers

= 2018 capex
Company Segment (est., $B)
Punmsunc Foundry + Memory 24.0
(inteD Integrated Devices 14.0
‘@if? Foundry 11.0
Sl&ynix Memory 11.0
Aicron Memory 8.5
TOSHIBA [[72)5esem Memory 7.3
@ cLossrounories Foundry 4.5
snuc Foundry 1.9
Foundry 1.1
SONY Others 1.0
Others 30.7

Total 115.0

Source: VLS| Research (1 March 2018)
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5 We see this trend continuing beyond the next decade
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& Keeping up with Moore’s Law ASML
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Lithography is at the heart of chip manufacturing ASML
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5 Control at nm level is really fine-grained ASML
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5 nm control is about integration of metrology (measuring) ASML
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Lithography is horizontally integrated in 700+ steps
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Lithography is horizontally integrated in 700+ steps ASML
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Upstream and down stream steps feed data into our litho models
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Lithography is horizontally integrated in 700+ steps ~ ASML

Upstream and down stream steps feed data into our litho models
so the patterns ‘after etch’ come out almost nm-perfect.
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Litho Control Models are a ‘digitital twin’
of the complete litho process using ‘all’ process data
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" Litho Control Models are ‘digital twin’ ASML
of the complete litho process using ‘all’ process data

slide 32

Cyber Physical System:
optimum nm control

T v

: —~ - =Y - ==
i l ‘ ‘\. Flne-gralnedl | Dév;‘loén;: L|th0 CO”UO' Phaotoresist coating
actuators "/ Models

process Digital Twin




ASML

bl

Summary

ASML is a patterning/lithography company

Chips are made with data

l Two digital twins are horizontally
and vertically integrated

Horizontal integration is the most challenging

Public



Fab Customer
nm control

>

% Vertical ‘integration’: separate data lakes fab/ASML

Metrology Tool - (lithography)

= Metrology Tool

>

Machine
Use PreProcessData Us e PostProcessData
of Current andfor History Lot of History Lots
to Process Current Lot to Process Current Lot
Feedforward Feedback
| e
Loop Loop

ASML
Public
Slide 34

Fab IT

Public



,1 Vertical ‘integration’: separate data lakes fab/ASML ASML
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a Vertical ‘integration’: separate data lakes fab/ASML ASML
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5 Two digital twins, not yet happily married
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5 Two digital twins, happily married ASML
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/H Vertical integration is challenging but doable ASML
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ﬂ Vertical integration is challenging but doable
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Horizontal integration is the most challenging

This is our customers’ expertise and value chain - team up

ASML does not (can not) get all nm data - link data lakes

nm control implies ppb (part per billion) accuracy levels:
subtle trends, 1:1,000,000 incidents = access to ‘all’ data needed
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5 Conclusions ASML
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Horizontal and vertical integration happens, driven by
economics (i.e. nm gain)

Standards for vertical integration are essential to allow
Cross-enterprise cooperation to work

Horizontal integration — via teams — requires a way to
have interoperable CPS’es and Data Lakes
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