4’ NFICON

ECO-DESIGN
IN VACUUM

14:15  Vakuum-Sensoren fur effiziente Prozesse in Produktionsanlagen — intelli-
gente Systeme als Beispiel fir skalierende Effekte
Christian Berg, Senior Director of Global Programs, Inficon, Balzers (FL)
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Stripe High-Speed
Capacitance
Diaphragm Gauge

Fast Accurate Vacuum Gauge

Markets We Serve
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North America
32% Sales
361 Employees

Europe Asia-Pacific

31% Sales 35% Sales
397 Employees . 195 Emplo“
T

INFICON — Markets
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Precise Measurement,
Analysis and Control
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INFICON — Products

‘HNFICQN About us Markots  Downloads Investors  Caraers  Support

Leak Detectors Service Tools for HVAC/R and Chemical Detection and
Automotive Monitoring (GCMS/GC/FID/PID’

Search... >

Bring the
totheSal

Thin Film Deposition and Gas Analyzers, Mass Research Quartz Crystal
Electron Beam Gun Control Spectrometers Migrobalance (RQCM}

INFICON — Financials
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2010 2011 2012 2013 2014 2010 z20m 2012 2013 2014 2010 20m 2012 2013 2014
2854 3121 2072 2930 3055 386 533 501 462 514 503 465 488 292 501
Net sales Operating income Cash flow from operations

(in % of Net sales)
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Asia Pacific

54.3

‘Specific Vacuum Process Industries
Emergency Respanse & Security

2010 2011 2012 2013 2014
740% 70.3% 79.6% 84.2% 81.9%
Equity Ratio Direct Sales by Geographic Region

2010 2011 2012 2013 2014

2014 Sales by End Market

P

€ | ATM

CDG 1000 Torr
CDG 100 Torr
CDG 10 Torr
CDG 1 Torr
CDG 100 mTorr
CDG 10 mTorr

SRG
RSG

Pirani

Hot lon
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INFICON — Measurement Principle

ATM
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Force / Area (diaphragm)

ATM

Heat Conduction (Pirani)

lonization (hot / cold cathode)

INFICON — Vacuum

STRIPE

20 x faster

10 x sensitiver

than any conventional
vacuum gauge

(nm)

INNOVATION..... .o

2D Pl
aner Moor’s Law
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Vacuum Measurement — key to nothingness

What if we could SEE VACUUM ?

Excursion — key to nothingness

HUBBLE can see nothingness

... the past
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Excursion — See LIGHT

ldea: VISION through SPEED

Oversampling




VISION through SPEED

Conventional measurement is slower than change

10
ms
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VISION through SPEED
STRIPE brings oversampling capability
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VISION through SPEED

STRIPE is 10 faster than fast pressure changes

VISION through SPEED

See vacuum: Example Membrane Pump

| Conventional sensor |
e I — 2 STRIPE high speed -,

mmmmmmmm
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VISION through SPEED

See vacuum: Example ALD (atomic layer deposition)

one coating (batch)
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EcoDesign x.0
INFICON serves SEMI Industry

1.0
2.0
¢ 1NFICON OEM Semiconductor
Tools

Ql A5=RAR.
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EcoDesign 3.0

SEMI — one of the world’s most
mature industries

Statistics

« WW ca. 185 Semiconductor fabs
« 70x 200mm a 1 bUSD (Freescale)
« 65x 300mm a 5 bUSD (Intel)

¢ Annual 40-45 bUSD investment in SEMI
equipment (source WW Chip Equipment

Bookings)

100-200 MUSD/day burn rate 300mm

EcoDesign 3.0

See vacuum: STRIPE monitoring

¢ INFICON

Statistics
¢ 100-200 MUSD/day burn rate 300mm

e Average 1 incident/fab/year
¢ 30% cause halt production 2 days
SPEED finds every second case

11
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EcoDesign 3.0

See vacuum: STRIPE monitoring

Annual loss of 40 MUSD for 300mm fabs
Against investments in STRIPE:
e 10x per fab, 65 fabs = 1 MUSD

This was CapEx only. Full running costs not
published, but will contain:

¢ Operational costs such as maintenance, labor,
material, energy with is considered 5x

* Waste due to bad quality (crucial in SEMI) 1x

EcoDesign 3.0

See vacuum: STRIPE monitoring

Sum 300MUSD annual loss prevented by
STRIPE

Against investment of 1 MUSD
a factor 300

“low hanging fruit”

* No change in process, just monitoring

* No expensive installation. Tools have surplus
flanges for monitoring
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EcoDesign x.0 in Vaccum

If you can SEE vacuum W _

EcoDesign x.0
But there are more dimensions " Fast it Tansion

Fﬂst Dlgl’ml cbG

Notlmitsdby speed of
gauge

Fast Control Loop

N fpeed
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