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ASML in 34 years

Total market: € 10 - 11 billion
Employees: > 20.000

Locations: 70 in 16 countries
Revenue: € 9.1 billion (2017)
Profit: € 2.1 billion (2017)

R&D cost: >€ 1.3 billion (2017)
of which 75% in the Netherlands

Confidential

Total market: €463 million
Employees: <60
Locations 2 (NL, USA)
Revenue: <€ 1.2 million
Profit: nil

R&D cost: € <5 million




~—  ASML in 34 years

Source: ASML Q4 2017
EMEA = Europe, Middle East and Africa

Belgium

France

Region(ship to location)
/I China 11%

- Japan 3%

Rest of Asia 1%
EMEA
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Taiwan
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More than 60 locations in 16 countries
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Lithography Is the heart of chip production ASML
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‘ Diversity at ASML

Worldwide 19.215 The Netherlands 10.245

End 2017 (FTE)
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Top 10in Veldhoven

Netherlands (7.779)
Belgium (408)

India (232)

China (182)

Italy (124)

Ireland (120)

Greece (111)

Germany and Turkey (96)
Poland and Spain (91)
United Kingdom (77)

Employees
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115 nationalities ww
93 nationaliteiten in Veldhoven
24% non-Dutch in Veldhoven

33% Bachelors degree

49% Masters degree

> 800 PhDs

8 part-time profs at NL universities
14% female
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| ...all this while become (or remain) CE/ FCC compliant! ASML
— And do this fast, cheap AND right the first time! Side?
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ﬂ EMC compliance and ASML - How to?

ASML

— Synchronize with the design flow s
V V¥ Inter sybtem EMC
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Intra sylstem EMC
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— Perform EMC risk assessment

EMC compliance and ASML - How to?

A

SML
Slide 9
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System A

System B
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'1 EMC compliance and ASML - How to? ASML

— Point score determines the risk and thus focus of testing side 10
Effect on Probability of occurrence
Phenomena sy stem level or (intended/unintended)
Conducted emission environment | |jikely | Possible | Likely
Radiated emission insignificant 3
minor 3 4
significant 3 4 5
major 4 5 h
fill-in Sub-result :0 4 @
fill-in Moise source 0 multiply
Final Result

Noise source
(0.5): Low Complies with the emission levels (-6dB margin)
(1): Medium Complies with the emission levels (no margin)
(2): Unknown |Emission level is unknown
(3): High Emission levels exceed system limits
Final Result
05-4 Low  Acceptable risk; no action needed.
5-9 Medium Further investigation is necessary to determine OK/NOK and respective actions

_ High Take measures to minimize the risk, needs immediate attention.
Figure 13 Matrix for Conducted Emissions
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ﬂ EMC compliance and ASML - How to? ASML

= Anyone able to fit this in his/ her “clean room compatible” FAR/ SAR? side 11

= <Date>
ASMLN
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owem.. TWINSCAN
p— NXT:2000i

ASML PAS 5500 D Wafer stepper

Brion Tachyon
Computing platform

ASML NXT2000i scanner
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~ System dimensions & dangers ASML
—— Power, water, gas requirements Siide 12

:t 4 <Date>

« Upto 1,5 MW of consumed power for our largest systems
(Some modules require up to 300+ A per phase (@400 V)

« (Cooling) water of various temperatures and electrical conductivity

« Gas requirements:
« CDA, XCDA, XCHA
* H,, N,, CO,, F,, Ar, He, Kr

(X)CDA = (extreme) Clean Dry Air XCHA = Extreme Clean Humidified Air Confidential




EMC testing at ASML.: Safety first!!!

Work permit

ASML

Work permit number

Permit to Work = = D&E and Research
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(flin by apiicani ao

Lacation
By oukdoor ackties addfoor plan)

Building Roomar

Describe actities:

Way of working:

[ assemtisidisssserble hydrogeninstallsion
D assemuesassemgle emca nsataton
[ assemaeissssemole gas nstal

g Socembaidaassentie fecticansaliton

2 Moasures from providing dspanmont

3) Measures from permit holder

Oyes Dnc
incassiare s noworcatcions szt o nersan,

filn by prowcer) (éln by appican)
Risk-dentification instruction | Risk-analysis

15 e workinsinucion added ss supperei? Cyes oo Cln
e Is e Gres Tne Oina
these suffiient?

H

Corrective actons.

B Sccem idateAEls Q25058 MUZEUT st

on safely systems slc
0 omers, namety

Used toolslequipmentivehicles:

Prannea startaste Time

Planned end dals:

Planned numberworkman

Sy [ s | Tae | Tre | ieE
o| o |eH

Exprary | Tesawa | T | Tre | WIS

o| o |
Towcdy —[wame | o | AT | s,
o| o |cemes
Torely [ | AT
0| o |cencs

ais s o= & usplemer [ET ST S—
Rt
Opes One Dna |0 Endossopsnfoarsholssiaing
i o
continad?
0Slrocuc oo shestnumoes O Placesparcsnieia
Eflect onnearty achles
O Plcelaserprotecion snield
Weed  Ready Corroctve actions O s mannoimuss watchar
o o o
(a5 luid)
=R =R
Tren (G5s 130)
O O -Checkeystenyareaon chermicals O Prlectaea forfling danger.
o o ' 0 em
O O tspsmsmipessie [ —
O O -Swichoftelsicalsysiem
Meod  Extra personalproiecton saupment
O O -soltesrea contamnstediee by specis
e O Faceshieldlsately lasses
O O -Bookmecnancaisisiem
O vLasergiassesnamerk 0D
O O -roscaesmungpoecion
Eaxprotscion
D O Sl otspinsacinsatalon o siam o -
Sretom O Falerotecion
0 O Beo messvsmensoasonn
O eeamprotecton
O O -onesnamey o
=} Hand/arm protection such as:
Specil operational atentons: O Polscingdoting
O others. namely
Gas measursments
B Extra requi ity provicen)
vt O Leaktestngater inshingachites
et Sadieanteateport

O Others, namely

4) Confirmation

Riskeategory: Ouedum  OLow
(See supplement risk-anabze tavle )

Remarkc Whenine risk category 15 Nign of medium, permenesd
0 be signed by aperabonal manager and or co-signalory

Are column1,2.8 3 llinnght?
Applicant

Pame Fum:
Phans.

Dare Signature
Parmissionpaicubracidy 0
Oper nager  Funcio

Pams

Phone

Dat. signature
Bermilalsoredewed by Ona
Name: Firm.
Fnone

Dare signature

The Sdbils an v 6an st an e s ctons
aiscussedwinineworkpermi o

The work permitisvalianon:
Star date me
£t g prRa TR

dale or| identwhich occura
& medium rsk s maximum §day v

Callecive losure work perni? ( yes (1 no

Provider Funcion
Name: Fim
Fhone

Date Sionature:

Agrea wilh ihe compliance andiate care fof e ereculing
ccording e work permitrequirements:
ioider

Pame: Fim:

Phene.

Date Signature
Closing workpermit:  Date Time:

Holder Confirthat the acihtes ars comgleted.area s cisanss
equipmentand areais safe for s
Name: sionature;

Co.signatory Confimsecurs tha (BUCY by-pass are fomoved
Hame Sionatre

Provider
Name Signature.

SML
Slide 13
<Date>

pecialist training
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ontamination risks
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ﬂ EMC testing at ASML ASML

— Abnormal labor circumstances - Working on heights Side 14

- = <Date>
—

« ESD immunity testing on machine top side
using safety harness

« ESD immunity testing above 2 m using
mobile scaffolding with extended reach
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“ EMC testing at ASML ASML

— Abnormal labor circumstances > confined spaces

—=

Slide 15
<Date>

» Electrical hook up of EMC test equipment in
machine mains supply cabinet

 EFT immunity testing in sub-floor space
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,1 EMC testing at ASML - Customized test tooling ASML

— PFMF testing Magnetic field emission testing e
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& EMC testing at ASML - Customized test tooling ASML
— ELF E-field immunity (€ SEMI E33 ) ELF H-field emission e

| " ) -
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& EMC testing at ASML - Customized test tooling ASML
High power/ high current EFT/ Surge/ CE/ Cl - 700 A filter siide 18

<Date>
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5 Not just machines = production tooling as well! ASML

— The cleanroom “mammoet” vehicle Side 19

<Date>
\

32 Wheels

20 tonnes payload
1 operator

2 assistants

Wireless operation

Confidential



~ How about the cleanroom itself???
- It's a Faraday cage with RF resonance capabilities

Checking for resonances using the surface current sense wire and a Radisense probe
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| Environmental contributions ASML
— WIiFi/ GSM/ Radar/ ERT pagers/ Cranes/ RFID tag reader/ other systems Side 21

<Date>

Each test:
Step 1 Environmental scan
— Step 2 EUT + ENV scan
Step 3 Result step 2 — result step 1

Step 4 Final scan

A laborious effort!!!

(and don’t forget your work permit...)
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- EMC testing at ASML... ASML
— Improvisation challenge accepted!!! side 2

-
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