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Imec, a  research center with flexible business
opportunities balancing between fundamental 
research, advanced technology and innovative 
applications
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OUTLINE
1. What is imec

2. Critical factors for a successful research – industry 
interaction

3. Imec’s ECO-systems : 

a. Core CMOS
b. Energy
c. Human++

4. Formal interaction Research - industry
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1984
▸ Established by state government of Flanders in 

Belgium (initiative prof.R.Van Overstraeten)
▸ Non-profit organization
▸ Initial investment: 62M€
▸ Initial staff: ~70, annual budget : 30 Meuro
▸ Mission : to perform research in nano-electronics 

5-10 years ahead of industry
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King Boudewijn visiting 
imec
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Industry collaboration 
~ 250 Meuro

280m€
Imec 26 years later
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IMECAMPUS

Total: 8000 m2 Clean Room

FAB 1
4800 m2 Clean Room
1750 m2 Class 1
200 mm pilot line
Continuous operation:

24hrs / 7 days

FAB 2
3200 m2 Clean Room
300 mm pilot line 
Ball Room, Clean sub-FAB 
Continuous operation:

24hrs / 7 days

1985

1985

1994 2004
1999
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Surname + Name
♥ IMEC restricted 2009
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Expansion
Bio-electronics Lab

Office BuildingExpansion 
Energy (PV) program

Expansion 
CMORE program

Expansion 
300mm program

450mm test facility

1985
2004

2010

20112011 : imec 5
16 floors
450 people
Lab space

Presenter
Presentation Notes
This has allowed us to take the decision to expand our infrastructure: expand the 300mm clean room, provide the space to get started with 450mm tools wheneverit is needed, build a completely new Bio-electronics lab, largely expand our infrastructure for solar cell development and expand the office space accordingly.
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imec aims to shape the future.
With our global research partners, 

we will lead the development of nano-enabled solutions that 
allow people to have a better life in a sustainable society.
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IMEC’S BUSINESS MODEL
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Services

Training

Spin-offs

Transfer 
& licenses

Joint R&D

Presenter
Presentation Notes
Imec collaborates with industry, universities and other research institutes worldwide. Large international semiconductor companies and system houses are well­known partners of imec, but also medical, pharmaceutical and energy companies work with imec in joint R&D programs.Imec’s partnerships take the form of industrial affiliation programs (IIAPs), bilateral collaborations, technology transfers and licenses, EC consortium programs, training and services (such as ASIC design and prototyping). Next to this, imec also sets up spinoff companies based on successful research results.
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CRITICAL FACTORS FOR A SUCCESSFUL RESEARCH 
CENTER – INDUSTRY INTERACTION
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1. Mission : clear, relevant objective

2. ECO-systems: focus and strategy process,, 
from fundamentals to integrated solutions 

3. Implementation : unique infrastructure 
operational excellence, shared R&D costs

4. Connectivity and independence :
• customer responsiveness 
• University links
• Industrial collaboration
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MISSION

imec performs world-leading research in nano-
electronics. We leverage our scientific 
knowledge with the innovative power of our 
global partnerships in ICT,  healthcare and
energy.  We deliver industry-relevant 
technology solutions.  In a unique high-tech 
environment, our international top talent is 
committed to providing the building blocks for a 
better life in a sustainable society.
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EUV Lithography
FinFET

Ge/IIIV

nanowires

graphene

▸ Application-driven, technology-enabled opportunities
▸ Technology continues to be a key differentiator
▸ Equipment and materials enabling factor
▸ All guided by a stronger link between SYSTEM and technology:

system view on technology offering...

System-driven technology exploration

“following the roadmap” “ exploring the roadmap” 

12

materials systems



© IMEC 2010

Economy of scale (teconomics)

▸ Continued consolidation, pressure on R&D budgets,...
▸ Only very few R&D networks will be able to create the right 

leverage and critical mass to explore cross-technology 
opportunities in next 10 years

▸ Global partnerships: platforms for collaborative R&D where  
system, IDM, foundry, and equipment and material companies will 
need to work together

13
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IMEC’S RESPONSE :
ECO-SYSTEMS FOR COST-EFFECTIVE R&D 

Equipment, material, SW
suppliers

IC manufacturers
system houses

Collaborative
PROGRAMS & PROJECTS

in a 
unique R&D infrastructure

World-wide
R&D Platforms

EU, Regional fundingUniversity
Partnerships

Build critical mass
Share R&D costs

OPEN  INNOVATION
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Research Center - Industry Collaboration : 
Implementation
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Shared R&D costs : 
cost efficiency, unique 
infrastructure

Synergy of resources : operational 
excellence, critical mass

Customer responsiveness
industrial roadmapping

Proprietary research on top of 
shared IP

Enable excellence and diversity

Imec
program
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Imec Aims To Shape The Future : 
For A Better Life In A Sustainable Society 

IMEC CORE CMOS
Lithography
Logic devices
Nano Interconnects

3D chip stacking.
Memories Devices

INSITE – connecting 
technology and system design

IMEC CMORE 
SiGe MEMS
Silicon photonics

Vision systems
Power devices and mixed-
signal technologies

GaN power electronics and 
LEDs

HUMAN++
Wearable and implantable 
body area networks (with 
Holst Centre)

Life sciences

IMEC ENERGY
Photovoltaics GaN power electronics and 

LEDs
Energy Storage.

IMEC SMART 
SYSTEMS
Power-efficient green radios
Vision systems

Large-area electronics and 
systems-in-foil (with Holst
Centre)

Wireless autonomous 
transducer solutions (with 
Holst Centre)

16



© IMEC 2010 17G. DECLERCK JUNE 1 2010

Core Cmos : scaling challenges towards 15/11 nm

32nm
2007 2008 2009 2010 2011

22 nm
2012 2013

15/11 nm

Expand the ECO-system !!
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CRITICAL MASS : IMEC CORE CMOS PARTNERS

The World’s Largest Industry Commitment 
to Semiconductor Research in Partnership

Lam
RESEARCH

http://www.extraction.com/index.html�
http://images.google.com/imgres?imgurl=http://www.bois-sauvage.be/actien/images/NANOCYL.jpg&imgrefurl=http://www.bois-sauvage.be/actien/BSACTINAVSTRA14.htm&h=381&w=700&sz=24&hl=en&start=1&um=1&usg=__rZq4gCuN3G5QMxRvFO4jrotg5cQ=&tbnid=07b3t0Bp3dW4vM:&tbnh=76&tbnw=140&prev=/images?q=nanocyl&um=1&hl=en&safe=active&rls=com.microsoft:*&sa=N�
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http://www.canon-anelva.co.jp/english/index.html�
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3D ecosystem at imec

3D Program

Lam
RESEARCH

Foundries

OSAT

Memory

EDA

Fabless
Equipment 
& Materials Suppliers

Logic

http://www.infineon.com/cgi-bin/ifx/portal/ep/home.do?tabId=0�
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ENABLER :  Alignment With Industrial Standards
From 4 Inch To 450 mm

20
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ENABLER :  
a unique infrastructure build through industry collaboration

21

2009 2010 2011 2012

Immersion
Extensions ASML XT:1900i, 1.35NA 

2013 2014

XT:1250 dry, 0.85NA

2009 2010 2011

EUVL α-tool, 0.25NA

EUVL

2012 2013 2014

NXE:3100, 0.25NA

NXE:3300,  0.33NA

NXT:1950, 1.35 NA

21
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▸ ULSI design methodology lab
▸ Microsystems lab
▸ Ultra-clean processing lab
▸ Lab for material and device 

characterization
▸ Lab for physico-chemical-analysis
▸ Lab for automatic device measurement
▸ Organic electronics lab
▸ Packaging and testing-equipment lab
▸ Reliability lab
▸ RF lab
▸ Bio-lab
▸ Photovoltaics lab

ENABLER : 
UNIQUE World’s Most Advanced IC R&D Facilities

22

Presenter
Presentation Notes
Total assets installed in this clean room amount up to a value of more than 500MEuro. 
This facility is being run on a full continuous base (24hours, 7 days a week) resulting in world class cycle times. We have developed most of the 32nm modules and device concepts in this clean room. 
Today we are performing research on 22nm and 15 nm generations. 
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AES SIMS1

nanoproberAFM

SIMS2
RBS/ERD

TEM

XPS

AFM

FIB

nanoprober

ENABLER : ADVANCED INFRASTRUCTURE FOR 
CHARACTERIZATION

If you can not measure 
you can not learn!”
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FROM MICRO-TO NANO-
ELECTRONICS

24

CMOS scaling : 
• Decrease of 3D-dimensions
• New and more materials
• New device concepts 

Interconnect : 
• Decrease on chip
• Stacked dies : increase 
dimensions  

ENABLERS :  TECHNOLOGY ROADMAPPING

Presenter
Presentation Notes
From : HC21.24.490-Panel.Lauwers-IMEC
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time

NiSi

25 nm

NiSi

25 nm

FUSI

strain

HfO2
high -κ

metal gate

FinFET

USJ

Ge/IIIV

silicide

>=130
90-65-45

Strain, USJ

45-32
High-κ, Metal Gate

32-22-16

nanowires

graphene

Non-planar
devices

High-µ 
material
s, New 
devices

16 and beyon

3D-analysis

heterostructures 
1D (atomic resolution), 2D-analysis

Confined volume, 3D, heterostructures , 
localized

1D/2D-multilayer 
composition analysis

2D-dopant, strain 
profiling
SSRM

TEM (NBD, M-EH)

EXLE-SIMS, Zero-energy SIMS, AR-XPS

Analytical (S)TEM, C-AFM

TEM-tomography

Atomprobe

3D-SSRM

(S)TEM-Tomography,

C-AFM, SSRM, Atomprobe

Nanoprober

ENABLERS : Fundamental  Research (matching the Technology Roadmap!)
Implications Of Scaling On Metrology :  Mature And Emerging Solutions

Presenter
Presentation Notes
As we progress along the technology time line, metrology requirements are becoming more stringent. Imec’s R&D is focused on keeping metrology performance in line with technological demands. Inevitably this marks a strong emphasis on 2D-capabilities (dopants, strain) with increasing importance towards a full 3D-analysis of FINFET. Additional complications arise from the need to probe heterostructures (llike Ge/Si, III-V /Ge,..) and to localise very small structures (like nonowires, tunnel FET,..) . Prime emphasis is on ultrahigh resolution analysis using SIMS (1D), SSRM (2D), TEM tomography (3D) and Atomprobe (3D).
Imec R&D activitities have led to several solutions to these problems. Green is mature, orange= emerging, exploratory. 
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IMEC S4 ENERGY STRATEGY

Saving energy

Solar energy

Switching energy

Storing energy

Presenter
Presentation Notes
To power a sustainable future, energy will need to be generated, stored, transported and consumed in a much more intelligent and sustainable way. Imec’s energy research strategy focuses on 4S-activities (pronounce “force”): saving energy, solar energy, switching energy, and storing energy. These activities perfectly fit in the global trend towards a smart grid.
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Leveraging Imec’s Expertise for a Better Life 
in a Sustainable Society : Energy & Smart Grid
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Sustainable 
energy

generation
consumption 
distribution Storage

Fuel cells

Saving
Wireless
ICT systems
LEDs

Switching
GaN power 
devices &
convertors

Solar energy
Silicon 
Stacks
Organic

AlGaN/GaN HEMT

in-situ nitride

AlGaN

GaN channel

in-situ nitride
source draingate

Substrate

Al(Ga)N interlayers

GaN buffer

GaN channel
AlGaN

in-situ nitride
source draingate

Substrate

Al(Ga)N interlayers

GaN buffer

GaN channel
AlGaN

   
   

Presenter
Presentation Notes
With our experience in several domains, we are confident that we can help implement the smart grid. 
We have been active in solar cell research for more than 25 years now. But next to that, we have built an extensive expertise in new materials for power electronics, we are starting to work on energy storage and our wireless technology can enable the smart metering and control. 
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AlGaN/GaN HEMT

in-situ nitride

AlGaN

GaN channel
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Substrate

Al(Ga)N interlayers

GaN buffer

GaN channel
AlGaN
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Al(Ga)N interlayers
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GaN channel
AlGaN

  

    

  
    

    fficiency high Power C

  
   

 

 
 

 

  

 

 

 

 
 



© IMEC 2010 29

Solar cell 
producers

Material
suppliers

Tool
suppliers

Energy
companies

Solar energy ECO-system :
Towards 
low-cost
high-efficiency 
silicon solar cells

25 year solar cell 
research

Presenter
Presentation Notes
Just like we have done so successfully in the microelectronics domain, we started in 2009 silicon photovoltaics industrial affiliation program. We have setup a research eco system to create the next generation silicon solar cells. Today, our IIAP brings together 11 partners from all over the value chain ranging from energy companies, solar cell producers, tool suppliers and material suppliers.
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CONVERGENCE OF TECHNOLOGIES 
NEUROELECTRONICS RESEARCH FLANDERS

30

K.U.Leuven
University 
Hospital  

VIB
Biotechnology

imec
Nanoelectronics

+ 1000  m2 bio-lab @ imec
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Nano(electronics) technology for biomedical applications

Ambulatory EEG monitoring 

A medical lab of only 1x1 cm2

Brain research :  probing and 
stimulating neurons

Smart devices 
Ultra low power, WiFi,

Cochlear implant
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IMEC IN THE WORLD

imec the Netherlands

imec Belgium

imecTaiwan

imec China
imec office Japan

imec office US

32
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Universities

CRUCIAL INTERACTIONS 
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R&D cost

Industry

Shared 
R&D Platforms

Providing focus for universities and 
basic insight and solutions for industrial partners 
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Leveraging the fundamental expertise of universities
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Who is your customer?

What does this customer expect 
from you?

Did you deliver?

Cycle Time

Responsiveness

Global
Partnerships

Unique
Infra-

structure

Top
Talent

Operational
Excellence Innovation

Successful academia industry collaboration

Quality is priority 
Nr.

19

10

9
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Academia – Research Center – Industry Collaboration : 
THE WINNINGTEAM
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