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» ASML Background

« |EC/EU standards

* ASML power electrical system requirements & design
* Hardware: Mains Distribution Cabinet & UPS

« Consequences of not meeting Installation Requirement Manual
(IRM) requirements
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It's hard to imagine a world without chips
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-~ ASML
More than 180 billion chips are made every year
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Total IC units
200

In 2012, 185 billion chips

180

160 were produced — 27 for
every man, woman and

. child on the planet.
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This equals total IC sales of
$238 billion.

IC units, in billions
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A global pre S

Netherlands
r - - -
Germany

K |

» Ireland

& Israel i

elgi
Belgium q. | Y s Hong Kong & A
France |* . & _.
Italy \ _'Ma_laysia : -_

i »
’ j:Singapore .

3,006 empl 2,175 employeeg’”

8,142 employees

Over 70 sales and service offices located worldwide

Source: ASMU/Cymer Q32013
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A market of 12 large ASML customers

Company

Intel

Samsung

TSMC Group
GlobalFoundries
SK Hynix

Micron Technology

United Microelectronics Group
SanDisk

Toshiba

Sony

Infineon Technologies

/ sMIC

Source: Gartner, Q1 2013
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2013 semi capex
(estimate, $M)

12,700
9,500
9,000
3,000
2,500
1,800
1,500
1,200
1,178

738
700
600
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N | | ASML
Electrical standards on power quality

11

Grid voltage networks quality standards — worldwide standards
- [IEC 61000-2-2 public Low Voltage system
- [EC 61000-2-4 LV + MV industrial installations
- EN 50160 quality of public distribution networks + test methods
- [IEEE 519 (recommendation)

Equipment requirements (how to design & manufacture)
- Voltage requirement: IEC60204-1 and NFPA79 chapter 5 identical to IRM
- Voltage Sag Immunity Semi F47-0706
- Current requirement: IEC 61000-3-2 for LV equipment up to 16A
- Current requirement: IEC 61000-3.12 for LV equipment between 16 -75A
- Voltage & Current requirement: |IEEE 519 (recommendation)
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~ ASML power electrical system
requirements and design
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N ASML
Installation Supply Requirements — NXT System

Referenced: NXT1970i IRM Table 7.7 - highlighted some typical requirements IS i i
2012
Tabie 7.7 Power supply requirements for MDRC
[Parameter
e apeaing voage T ke | Parameter: Vo!tage dips or sags immunity
Ve T s s RN BT~ B =TV (Semi F47 - 0706)
e a7 Q‘E:g:;ﬂ’- Requirement:  50% Vnom for < 200 ms
— - — 70% Vnom for 200 ms to 500 ms
I- BB =% Gsioicon of e sun of ¢° 10 30" armonics \ 80% Vnom for500 msto1s
Ty D e e T LR P T S N e e
MNomina cperaing frequency S0 Hz of 60 HZ
qUENCY vanaion fange £2% of nomnal frequency
w:..mum o Parameter: Supply voltage harmonics
Maximam clrent load <1l “ .
,,_,,,_m":‘"“ L o P | distortion levels
Th (rgest equbvatent stvady site Yue RIS vaue of e syrmelrca Sprasece | (NFPA79/IEC60204)

o L
i s Requirement:  10% distortion of the sum of 2nd to

wmm- <125% FLC

e I 5th harmonics
el Ll < 2% distortion of the sum of 6th to
Mg T80 30th harmonics
* ide TED
« Jenvice TBO
[Calcuialed paak CoNNecied 0ad T3 0VA :
tsned oo B ot g Parameter: Full load power consumption
Madimum cuTenupnase for singie largest load SCA
Ampaiage inleTupting Capaciy (AIC) 1 5 hA
et o .
e e LT L Requirement: 121 kVA (Scanner only)
| Seady st earh leakage clment &1 5060 HZ T = 300 mA
| Max supply e [0 Fhe Impatance somonm

Min. avaiabie short circull cument 10 kA RMS sym 40 400 Vilme o' ne




ASML
Semi F47 Voltage Sag Immunity 5

Duration of Voltage Sag in Seconds

103.01 0.02 0.1 1 10 100
90 Eqlipment required to ;
o operate in this region
S 80 Compliance with Semi F47 - 0706:
9 I Voltage sags immunity
w 70
E | - 50% Vnom for < 200 ms
QA0 - 70% Vnom for 200 ms to 500 ms
_*3'_;- 50 -80% Vnom for500 msto1s
iy s '— X ¢ .
E ace® Vnom=>Voltage nominal
S 40 - PSR

ystem performance cannot be guaranteed in this region eg
power supply units drop out, subsystems starts failing
i | | I

]
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s ASML Scanner, Subfab Facilities Equipment and Mains Distribution
Cabinet ( MDRC)NXT 2 & 3 Design, layout
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UPS system within ASML Semi equment
Uninterruptable Power Supply (UPS)

Internal 2-3kVA UPS battery backup system:

« System SUN/Datahost computer systems.
« Controller safety PLC and Reticle Handler.
« Data logging and error recovery.

Purpose: Safely bring the system to an idle state in a controlled way;
not protecting/keep-up the whole system
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Most Frequent PQ Problem: The Voltage Sag

(MagDur)

- -Duration (4 Cycle) —b‘
+ /\
| NVANAW
3 4 5
o
Magnitude (50% of nominal)

« Lights may or may not flicker
* Machine tool shutdown or malfunction
« Can result in production downtime an/or product loss



Typical Costs of Voltage Sag Related Shutdowns Per

Industry (ca 3-4 yrs old data)

Reported
1 Semiconductor $1,500,000 69 kV 25 MW
2 Semiconductor $1,400,000 161 kV 30 MW
3 Semiconductor $ 700,000 12.5 kV 10 MW
etal Casling . :
5 Chemical Plant $ 160,000 12.5 kV | 5MW
6 Pulp and Paper Mill $ 110,000 161kV 100 MW
7 Aerospace Engine Machining | $ 100,000 13.8kV 10 MW
8 Food and Beverage $ 87,000 12.5 kV 5 MW
9 Chemical Plant $ 75,000 66kV 3 MW
10 Chemical Plant $ 75,000 66kV 5 MW
11 Electronic Components | § 75,000 12.5 kV 5 MW
12 Crystal Growth $ 60,000 12.5 kV 1 MW
13 Chemical Plant $ 46,175 66kV 30 MW |
14 Wiring Manufacturing $ 34,000 12.5 kV 2 MW
15 Chemical Plant $ 18,000 12.5 kV 2 MW
16 Fibers Plant $ 15,000 12.5 kV 1MW |
17 Paper and Packaging $ 10,000 12.5kV 4 MW
18 Plastic Bag Manufacturing $ 10,000 480V 4 MW
19 Plastics $ 7,500 12.5 kV 4 MW
[ 20 Stainless Steel Manufacturing| $ 5,500 12.5 kV 2 MW

Source: Technical and Economic Considerations for Power Quality Improvements, EPRI TR-1005910



The effect of non linear load on the supply voltage ASML
Requirement: strong power grid with small impedance y
Deviating from IRM result in distorted voltage

o e e | e

Z=50-80 mOhm / 5-10 kA

e e e




s Example: GF Malta NXT system: Grid voltage with high non ASML

linear load, on a grid with high impedance

22
T, A ,m . m »f'l .ﬂw w‘ W\ e 'Harmonics outside
90 D OF \'; ' ( - IRM spec:
A L \ | Al "' ‘l N
A J Ap 'S _'?H .*7;- | V a0 61" to 30 > 2%
:|I.. ] /[\ Ty ,ri .. Irrh, I. .”. .'.H I‘l f | ’\ Llr:
TR 1| P AT TR D
1:'_. :r "; '5:] \ ' ,‘ ;| knj [ l'._ e ,'III '. E _,.‘ v an ll : e
! '\'||_‘ : } "_'-\It_‘.;‘ ," 1 .'II",’.' \ (‘ ,':_I"‘\_._l. I,u" \ ; ': ' Harmonic vclmgedlsmmnn (10/5{20120410)
\ ¢ } \ fJIJ ; | \l-f- R U = . ' e I
AL DAL Y A —
Voltage distortion cause Frequency drives =
inside ACC to oscillate and trip. \fl |
Result: Frequent long system downs; with -
Diagnostic only shows: “High Voltage” -
Resolution: installed power conditioners Al l '“I'|.'._"-'..'._‘.'_.".'_""'I'I“'l""""'




N ASML

Typical impact of PQ issue on ASML system P
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Exposure Lens

Lens Temperature Stability Requirements in
order of mK per minute

Temperature conditioning is critical 24x7.

Example A _ _ Example B
Lost Productivity Lost Productivity
[hrs] ($] [hrs] ()
S L e R e Tt N L
Impact  [System Recovery/ Stabilization 5 $100,000 [System Recovery/ Stabilization 23 $460,000
Total 6 $120,000 27  |$540,000

“productivity cost calculated using $20,000/hr estimate
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