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It's hard to imagine a world without chips
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More than 180 billion chips are made every year
IC units, in billions
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140 every man, woman and
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Vision of Moore ... and further replication
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Number of publications with "Moore's law"
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The demise of Moore’s law?

€he New JJork Times

explaining it for the first time, Moore made one familiar prediction. “Over the longer

Search All MY Times.com

Archives | I

Incredible Shrinking Transistor Nears Its Ultimate Limit: The Laws of
Phine
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TECHMNOLOGY IMMOVATION, THE INTERMET, GADGETS, AMD MORE. ‘

DEC. 20 2005 3:15 PM

Is There Llfeff; The End Of Moore S LaW

Industry Expert Blogs

PALO ALTO, Calif,, Ay

If there is a religion he
long been Moore's Lav

number of transistors

Monalithi{es: Zvi Or-Bach, MonolithIC 3D Inc.
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"Moore's Law Dead by 2022" announces EE Times headline reporting Bob
Colwell's keynote at Hot Chips this week. Actual quote: "Moore's Law -- the
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"Mnnre s Law Dead by 2022" - Then, Before or .... ?



‘ ASML
First law of Arthur C. Clarke

When a distinguished but elderly scientist
states that something is possible, he is almost
certainly right. When he states that something
IS Impossible, he is very probably wrong.
T explaining it for the first time, Moore made one familiar prediction. “Over the longer L
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From connecting cities to connecting smart things
“One day there will be a telephone L’; g ssuyz0na
in every major city in the USA” X [ 2 3 4
A.G. Bell : .

INTERNETor” 2.
o THING

D—"-f

-

~ 50 Billion things (2020)

/ ~1 Billion households | €522

P 3 Fiddaa s Internel M ----- -
- ~40000 cities WW J ﬁ “g‘ =

ooooo




|

£

|

by
\ "
-
E
E
=
E
=
=
1
I
w5

Power efficiency: additional driver to Moore’s law
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ASML makes the machines for making those chips
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 Lithography is the critical
tool for producing chips

 All of the world’s top chip
makers are our customers

« 2013 sales: €5.2 bIn
« Payroll: about 10,400 FTEs




Lithography machine
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Lens: Focus and
adjust aperture
before placing
paper

paper

Enlarger

Image: The
exposure s made
onto photographic

6 mirror
projection lens

environment

ASML

Reflective 4x reduction
6” reticle

13.5 nm light source
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The place of lithography in semiconductor process

Photoresist Exposure
coating (step and scan)

Material deposition
or modification

Polishing

Slicing

Repeat 30 to 40 times to
build 3 dimensional
structure

\
%
~ S =
Packadi Etching and ion
SLuagng Completed Removing implantation

Separation wafer the photoresist
(ashing)

Developing
and baking
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Key to Moore’s Law: Making smaller transistors

Slide 14
22 January 2014

Transistor length has

shrunk by a million

The first integrated circuit on Today: More than a
silicon, on a wafer the size of billion transistors on
a fingernail the same area

(Fairchild Semiconductor, 1959) (Intel, 2012)
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ow do we do it?




Defining equation of the optical lithography ASML
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R = ky1/NA

43b nm (akKa g-line)

365 nm(aka i-line)

248 nm(aka KrF)

193 nm (aka ArF)

Wavelength
1m 100 nm 10 nm 1 nm 0.1 nm = 1A
T : T : T T : | T
| | ' Cuky
. m 1OV : Soft X-rays 2a
Rayleigh Wi Extrema Ulfraviolet | Hard Xerays
i BoGoo b o
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Photon energy

13.5 nm (aka EUV)
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High R&D spending to sustain technology leadership

Slide 17
22 January 2014

=

1980s: 1990s: 2000s: 2010s:
PAS 2000/5000 PAS 5500 TWINSCAN NXE EUV

R&D: 50 min € R&D: 400 min € R&D: 1500 min € R&D: 2000 mIn €
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Optical elements: pushing atoms ASML
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Multi-layer magic

Nanoscale diffusion, compound
formation and phase transitions
in Mo/Si multilayer structures

Véronique de Rooij-Lohmann

Water ibody  Virus Bacteria
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Courtesy of Sasa Bajt (LLNL)
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Founded in 1984 as a spin-off from Philips
o e
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3,000 empl 8,500 employees 2,300 emp!’oyee_#‘\’

Source: ASML Q2 2014

Netherlands
e
Germany

Hong Kong

Malaysia

Over 70 sales and service offices located worldwide

ASML
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A global presence
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A market of 12 large ASML customers ,,

SHC  (intel

o
ST
®
Technology Preferred
Collaboration Award Quality Supplier Award

Source: Gartner, Q4 2013
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customer Satisfactjop,

For the 10t consecutive year,

TOSHIBA
top five of VLSI’s “Best Wafer

‘Good Partner’ Award Processing” suppliers

2013 semi capex

Company (estimate, $M)

Intel 10,500

TSMC Group 9,750

Samsung 9,500

GlobalFoundries 4,000

SK Hynix 2,730

Toshiba (incl. SanDisk) 2,580

Micron Technology 1,800

United Microelectronics Group 1,500
SMIC 805

/ Infineon 640
Sony 617

STMicroelectronics 500
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Vision, Mission, Strategy
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Vision:
ASML makes possible affordable microelectronics that improve the quality of life.

Mission:

1. ASML invents and develops complex technology for high-tech lithography
machines for the semiconductor industry.

2. ASML's guiding principle is continuing Moore's Law towards ever smaller, cheaper,
more powerful and energy-efficient semiconductors that drive our customers'
competitiveness.

Strateqgy:
1. Our success is based on three pillars: technology leadership, combined with

Customer and Supplier intimacy, high efficient processes and Entrepreneurial
. people.
2. We operate in a safe environment where we care for people, planet and our local
| communities.
3. Our company is an inspiring place where employees work, meet, learn and share.
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Great people in an integrated supply chain
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’ R&D:
~ 3,900 payroll
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Our people are the key to our success




Thelir workspace
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ASML nominated as Best Employer in NL
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BESTEWERKGEVERS2013

ASML’s first entry in Top 100
employers resulted in Top 25* position

Kwaliteit van leven

Good result and a lot to gain!

* based on high me@asml scores : _ NEDERLAND mrza Y

medawerkers
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Strong team with active social agenda
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Hockey Clinic

Art Route
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Extra information
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« Job application: www.asml.com/careers

« This also concerns Internships & Traineeships
« ASML offers PhD positions via Universities

* Master class

* Vadim.banine@asml.com


http://www.asml.com/careers




