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IMEC’s Micro- and Nanoelectronics 
R&D Activities and Interactions with 
Japan – Present and Future

Akihiko Ishitani
IMEC Representative in Japan
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Where it all started …
1984, in front of the Arenberg Castle …

More than 50 nationalities at IMEC

Foreign coworkers (PR + NPR): number per nationality 
56 foreign nationalities, 998 Belgians 

  (information dd. 31/08/2007)
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4. STMicro

1. Intel

2. Samsung

3. Texas Instruments

5. Toshiba

6. TSMC

7. Hynix Top-5 DRAM suppliers:

(after IC Insights)

2006 Ranking 
IC manufacturers

4. STMicro

1. Intel

2. Samsung

3. Texas Instruments

7. Hynix

6. TSMC

10. NXP

8. Renesas

7. Hynix

9. Freescale

11. Sony

14. Micron

13. AMD

12. NEC

Samsung

Hynix

Qimonda

El id

Micron

Samsung

Qimonda

El id

Micron

Hynix10. NXP

8. Rene

7. Hynix

14. Micron

12. N
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19. Fujitsu

17. Qualcomm

20. Matsushita

23. Elpida

16. Infineon

15. Qimonda

18. IBM

Elpida

Majority of top IC-manufacturers 
build on IMEC for providing research know-
how as critical input to their process 
development activities

Elpida

17. Q

23. Elpida

20. Matsushita

16. Infineon

15. Qimonda

   

Lam
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Lam
RESEARCH
Lam
RESEARCH
Lam
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STMicroelectronicsSTMicroelectronicsSTMicroelectronics
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The World’s Largest Industry Commitment 
to Semiconductor Research in Partnership
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Toshiba
SONY
NEC/NECEL
Fujitsu
SHARP
SANYO
OKI

Lam
RESEARCH

STMicroelectronics

The World’s Largest Industry Commitment 
to Semiconductor Research in PartnershipAkihiko Ishitani © imec 2008
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As of June 2007

IMEC 1984 - 2007

1984
Established by state government of Flanders in Belgium
Non-profit organization

- 2009

Non profit organization
Initial investment: 62M€
Initial staff: ~70

2007
One of the largest independent R&D organizations in its field, worldwide
Revenue (P&L) : 240M€ (includes 39 M€ grant from Flanders government)
16% government/state funding
Staff: > 1550

Akihiko Ishitani © imec 2008
8

Worldwide collaboration with many partners

2009
We will celebrate 25 years IMEC with a number of events
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IMEC as a “Transformer” 
st

R
&

D
 c

os Industry

Long term
Exploratory

9

Time  to product

Universities
Short term 

Applications

Providing focus for universities and basic insight for industrial partners 
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Mission statement

To perform research and development, ahead of industrial 
needs by 3 to 10 years  in microelectronics  needs by 3 to 10 years, in microelectronics, 

nanotechnology, design methods and technologies for ICT 
systems

Performance criteria 

– being a worldwide center of excellence
(total contract revenue, publications, invited papers) 
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(tota co t act e e ue, pub cat o s, ted pape s)

– being excellent in exploratory work
(number of Ph.D.s, projects and publications with universities)

– with impact on local industry
(new spin offs, collaborations, training,

interaction with local SME’s)



6

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

24hrs / 7 days
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Total: 8000 m2 Clean Room

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

24hrs / 7 days

IMEC and TNO start Holst Centre 
At High Tech Campus Eindhoven

Wireless 
A t  

System-in-Foil 
T h l  

IMEC-NL TNO

General Introduction
© imec restricted 2008 12

Autonomous 
Transducer 
Solutions

y
Products and 
Production

Technology 
Integration
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250
M€ 2007 revenue: 240M€

IMEC’s total revenue (P&L) versus research grant

240M€
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0

50

1985 1988 1991 1994 1997 2000 2003 2006

Flemish Government Revenue (P&L)

39M€

Distribution of revenues (status September 2007)

7% 1%

77%

15%

7% 1%

International industry
Industry in Flanders
EC
ESA 
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Status external revenue September 2007: 200 million euro
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Core CMOS Programs

Supporting
Expertise Centers

Explore
Exploratory Materials and Device Research
for CMOS based Technologies

Ge/III-V, expl. high-k

Post-CMOS nano

Cleaning & 
Contamination
(UCP program)

Materials
Characterization

& Metrology

Reliability & 
Modeling
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CMORE (i-SOC) Nomadic Embedded Systems (APOLLO)

Wireless Autonomous Transducer Systems                  

Software
Defined
Radio

Multi
Media

Cross-layer
(QoE) MPSOC Compiler

Technololgy
Aware
Design

ULP
Wireless

ULP
DSP

Actuators
Sensors

MicroPower
Generation

Integration
&

R&D platform for
Multi Functional SoC 
(MEMS, Sensors, Actuators, …)
based on 130 nm, 200 mm CMOS
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”
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ve
nApplication 1:

Industrial 
Monitoring
Systems

RF / Mixed Signal
BiCMOS / RFCMOS 

Above CMOS 
SiGe MEMS platform

More than Moore
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APIC (SIP)

Bio-Medical Electronics          

Photovoltaics (SOLAR+) Power Electr.

Wireless DSP Sensors Generation Implement.

Si based
Solar Cells

Organic
Solar Cells

Advanced Packaging
3D SIP, WLP
RF Integrated 
Passive Technology
Flexible substrates

GaN
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D

Application 2:
Body Area
Networks
HUMAN++

Brain Computer
Interface

Molecular
Imaging & Therapy

Molecular
Diagnostics

Implantable
Devices

Nano Photonics 

Organic Electronics 

More than Moore
‘Heterogeneous Integration’

IMEC’s ALP partners

STMicroelectronicsSTMicroelectronics
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Supporting
Expertise Centers

Explore
Exploratory Materials and Device Research
for CMOS based Technologies

Ge/III-V, expl. high-k

Post-CMOS nano

Cleaning & 
Contamination
(UCP program)

Materials
Characterization

& Metrology

Reliability & 
Modeling

CMORE (i-SOC)
R&D platform for
Multi Functional SoC 
(MEMS, Sensors, Actuators, …)
based on 130 nm, 200 mm CMOS
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RF / Mixed Signal
BiCMOS / RFCMOS 

Above CMOS 
SiGe MEMS platform

14x14 mm autonomous
wireless node

Chips in flexible PCB
Foldable thin-chip package
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APIC (SIP)

Advanced Packaging
3D SIP, WLP
RF Integrated 
Passive Technology
Flexible substrates
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Nano Photonics 

Organic Electronics 

1cm3 EEG/ECG SIP

2D-Flex version

Cap wafer

MEMS wafer

Cap waferCap waferCap waferCap wafer

MEMS wafer

Cap waferCap waferCap wafer
MEMS specific packaging

CPU DIE
IHS

Si-interposer
With 3D-WLP
TSV

3D-memory 
stack

Laminate
Interposer

Flip chip e.g. 
200 µm pitch

Micro-bump
Down to e.g. 
10µm pitch

Package pitch   
e.g. 1000 µm pitch

Advanced 3D Packaging Technology

Bio-Medical Electronics

Investigation of Bio-electronics interfaces
Neuron on Chip

Cell ACell ACell AuCell Au

Molecular Imaging & Therapy using nanoparticles

Akihiko Ishitani © imec 2008
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Implantable devices “chip-in-wire”
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Nomadic Embedded Systems

2G/3G
Cellular
2G/3G
Cellular

WLANWLAN Blue 
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Max
Wi-
Max

2G/3G
Cellular
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M4: delivered its promises:
Full SDR solution available
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Supporting:Supporting:

toothtooth axax

SDRSDR

MaxMax
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C-array

C
om

p

DIG

CTP CSP

CTN CSN

BW 
optimized

interconnect

Front End

DBFE

DBFE

engine

Forward Error 
Codec

L2 PeriphL2 Periph

Front-End
Reconfig

AFE
Reconfig

AFE
Shared AFE
components

ADC

ADC

Instantiated for

3GPP-LTE, 802.16e and 802.11n

Instantiated for

3GPP-LTE, 802.16e and 802.11n

Supporting:

3GPP-LTE  

802.16e

UMTS

ISDB-T, DVB-H

802.11 a/b/g/j/n

…

Supporting:

3GPP-LTE  

802.16e

UMTS

ISDB-T, DVB-H

802.11 a/b/g/j/n

…

SDR Approach:
Cover several 
standards with one 
programmable chip
Flexible -> TTM

Human++ technology demonstrations

New generations of WATS modules

t t d i  li i l tti

powered by thermal 
energy scavengers:

head band (2mW)

tested in clinical settings

Akihiko Ishitani © imec 2008
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Wireless EEG system powered 
by body heat 
Wireless, flexible and 
stretchable ECG patch for 
comfortable cardiac 
monitoring
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IMEC boosts solar cell efficiencies to their limits

• Thin-wafer silicon solar cells expected to exceed 
20% efficiency
– Currently 17.4% with industrial applicable i-PERC process

• Organic solar cells
– Aim: high-efficiency, reproducible solar cells 

– Benchmarking printing and evaporation

General Introduction
© imec restricted 2008 21

Types of industrial collaboration  

Microelectronics Training Center
Annual Research Review Meeting

WorkshopsBilateral project on 
a specific research

IMEC with one or two 
partners

R&D
Collaboration Training

a specific research
topic

Industrial Affiliation 

IMEC with many partners

Akihiko Ishitani © imec 2008
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Mature
Technologies

Technologies Transfers, 
Licenses

Exclusive 
License

Spin-Off

Industrial Affiliation 
Program
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IMEC’s IIAP IP Model

– Partner obtains co-ownership 
(with IMEC) on results to which 
partner has contributed* (R1);

– Partner gets a free, non-exclusive, 
partner A ExclusiveIP 

(R2)

Co-owned (shared) IP 
(R1)

Shared 

R&D 
program 
Results (IP)
(Foregroun
d)

g , ,
non-transferable license on results 
generated by IMEC or other 
partners in the program;

– Partner gets a free, non-exclusive, 
non-transferable license on IMEC’s 
background, necessary for 
exploitation of the results of the 
program;

For each partner there is 

partner B

partner E

IIAP
Program

background

Shared 
(licensed) IP

d) – For each partner there is 
possibility to generate limited 
proprietary results (R2); 
(type of results should be agreed upfront)

* Contributed result means a result to which 
there is a clear contribution from the partner’s 
assignee

partner C

partner D

partner E

23
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547 

Evolution of staff (Dec 2007)

1600 Total Staff: 1572
non-payroll

1025 payroll

400
600
800

1000
1200
1400

24

175 PhD students and visiting scientists
390 industrial residents

0
200

Akihiko Ishitani © imec 2008
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Collaborations with Japanese Institutes and 
IMEC Executive Seminar in Tokyo

内閣府、NIMS, JEITA-JSIA, NBCI, 
Ni  F h f  IMEC  L ti

IMEC Executive Seminar
The 1st in 2000, and the 8th in 2007

Niac, Fraunhofer, IMEC, Leti
NSF, SIA, SRC, 

Akihiko Ishitani © imec 2008
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Kumamoto Project

Complementary Positioning

Selete
STARC
ASETAlbany

Fraunhofer
EUVa

Fraunhofer

SRC

Equipment Suppliers

Material Suppliers

Cost/Risk Sharing

Akihiko Ishitani © imec 2008
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SoC Manufacturers

Memory Devices

Fab-light Companies

System Integrators

Cost/Risk Sharing

Platform Technology

Demonstration/Prototyping
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Thank you for your attention
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