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IMEC = % ¢ Business Development Manager > Dr. Philip Pieters > Strategic
Advisor » Dr. Marc Vam Rossum % Associate Director Dr. Paul Six 4% # % 4% - &
£ d Dr. Philip Pieters #§ 4 IMEC k2 - IMEC 4_ European Center of
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FRL > ¢ 4561 &4 L HAhe HEMT,HBT.Q.W. Laser,SET,Biosensor, & CMOS
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B L d Director of International Relations Office » Prof. L. Delbeke 3% grai%e »
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1. Automatic Control and Computer Architecture



FyARE
- red-timedigital signal processing
- fault-tolerant computing
2. Electrica Energy
FyARE
- anaysis and optimization of electromagnetic energy transducer
- control, automation, and simulation of variable speed drivers
- distribution networks — power quality
- anaysis and optimization of various electroheat systems
3. Medical and Integrated Circuits and Sensors
FyARE
- anaog signa processing
- integrated circuits for telecommunications
- biomedical applications
- dilicon sensor devel opment
4. Processing of Speech and Images
FyARE
- industria image processing
- medical image
- speech processing
5. Computer Security and Industrial Cryptography
FyARE
- numerical linear algebra and optimization
- signal processing
- non-linear and complex systems and neura nets, systems and circuits theory
- control systems design and analysis and system identification
- cryptography
6. Telecommunications and Microwaves
FyARE
- electromagnetic theory numerical techniques
- microwaves and millimeter circuits
- numerical technique for wave propagation and adaptive antennas
- telecommunication systems
7. Applied Electronics and Optics
Py AR
- document architectures
- electromechanical developments
- optical engineering
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BRI PARY SRR IO NEH T A BAEF AR
# 1 2 P e A& B o Display connectivity, Storage, Digital Video, £
Ambient Intelligent. # ¢ 5 Bt Ambient Intelligent » $£ 3] 7 7 B ** Environment
is sensitive and adaptive, technology is embedded, smart and non-explicit assistance,
Digital Convergence observed in &l application domains - 3 B ** IC design
Challenge # 3|7 Moore’s Law, size scaling complexity Fk® 42, wires’ delay >>



gate delay, computing efficiency - 7 leadingresearch = &, &{]jf T F 2 & # %
3 & »% circuits and design style to manage complexity, 2 2 performance robustness
and cost- H ¥ & B & shtheorems £_: Theoreml: Regularity and Theorem 2:
robust Design - 7 B} Regularity * & i & & sv reduce design complexity. In
addition, & & R enfkjis b - 5 P 4p 17 that ultra regular layout can lead to a better
design. It isalso nature way to insert redundancy to improve the design stability. 7

k¥ Robust design > om0 K3 R E & Gt 49 detect weak cdlls. fi.%%'jwh xhA
Ad4Fncdls, # P AR BEa B B e 4 0 N E 7R dynamic faults
which will appear during runtime. Those dynamic faults should be prevented by
adding some redundancy to acircuit.  ® rTa cOT K o H#JIF R F 2 F

2% 2R %gr} H 4 53T B0 T30 % embedded FPGA isvery important °

3 B > programmable Architecture is very important in the future because higher
mask cost and design cost. #{l;f =+ = 7 feels that in the future computing
system, memory dominates and in addition, faster CPU needs more memory. 4 41
FRdads §h-AVLIW ST g 1‘]‘& > The scheduling of instructions is done
by compiler. The programming model is similar to sequential C.
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DIMESMission

The mission of DIMES is to be an international center of excellence

dedicated to promoting research and training in micro- and
nanoelectronics through infrastructure, technology development,
and innovation inprocess, device, circuit and system technologies.

DIMESHistory

« 1987:Foundation as Resear ch Institute

« 1987-1993: Director prof. dr. ir. Pieter Balk

« after 1993: Transition to Research School and Institute

« 1993-2001: Director prof. dr. ir. Patrick Dewilde

« Since 2001: Director prof. dr. dipl.-ing. Joachim Burghartz
« 2002:1 mplementation of Four Research Themes

DIMESin 2002

+ ca. 300 staff

* Class-100 Integrated ProcessLab (ICP)
« Class-10000 Nanofacility (NAF)

« Special Labs(SAL,MCL, CSL)

« 21 M€ Annual Budget People 2001

ESci BPhD M Tech




Peopleat DIMES

People per categories

*  Staff of 260-270 fte
* Fairly constant over years
. >1/3 PhD students

PhD students
®  Large number (more than 100)
® Ph.D. education has high priority

® Increase due to growing markets

Funding 2001

Hintern EExtern

150

100

]
=}
b=

50

0

Sci PhD Tech Total

—Irends M DIMES Output——

w
o o

No. PhD Students
BN
o

PhD Student Funding

EFaculty MAgency Eindustry BUniversity

. ©

Projected PhD Theses

W b
o O

No. PhD Theses
5 8

o

Scientific Output

500

300
200
100

Publications

'95'96 '97 '98 '99 '00 '01 '02 '03 '04 '05

Patents




DIMES Organization

Governing Board
Prof.dr.ir. J.T. Fokkema - CvB
Dr. C. le Pair
Prof.dr.ir. J. van Katwijk — Dean ITS
Prof.ir. K.Ch.A.M. Luyben — Dean TNW

Scientific

Technical Facilities

Ing. J. Haanstra

Scientific Director

Prof.dr. J.N. Burghartz

ICP Lab

Advisory Board

q ) q
Director’s Office
Mrs. C.AM. Boers - Int. Relations
N.N. —Man. Ass.
Mrs. M. Lagendijk — Finances
Mrs. Drs N.B.W. Dingeldien — External Relations

Prof.dr. C.I.M. Beenakker
Ing. B. Goudena

Management Team

Scientific Director — Prof.dr. J.N. Burghartz
Leader Theme | - Prof.dr. J.R. Long
Leader Theme Il — Prof.dr.ir. J.H. Huijsing
Leader Theme Il = Prof.dr.ir. J.E. Mooij
Leader Theme IV — Prof.dr. C.I.M. Beenakker
Head ICP Lab — Prof.dr. C.I.M. Beenakker
Head NAF Lab — Prof.dr. J.E. Mooij

NAF Lab

Prof. J.E. Mooij
Dr. EW.J.M. v.d. Drift

Theme |
High-Frequency Technology
for Communicatuons
Prof.dr. J.R. Long

Theme
Integrated

Smart Microsystems
Prof.dr.ir. J.H. Huijsing

Theme Il

Nano-Electronics
Prof.dr.ir. J.E. Mooij

Theme IV
Large-Area
Electronics

Prof.dr. C.I.M. Beenakker

DIMES Research Themes

|

|

|

| |

High-Frequency Technology for Communications

Nane-Electrenics

|V

Large Area Electronics

Physics

Silicon Process
Technology

Devices

Circuit System
Design Design

10




Theme IV
Large-Area

Electronics
(K. Beenakker)

Electronic Materials
(N.N.)

Molecular Biophysics
(C. Dekker)

Theme | Theme Il Theme Il
High-Frequency Technology Integrated Nano-Electronics
for Communicatuons Smart Microsystems (3. Mooij)
(J. Burghartz) (J. Huijsing)
[
Electronic Components, Materials, ’ )
and Technology (ECTM)
(K. Beenakker, J. Burghartz, _( \ \
L. Nanver, P. Sarro, J. Slotboom) \-(
)} )
- - <
Electronic Instrumentation (El)
(P. French, J. Huijsing, G. Meijer, A. Theuwissen ) )
4
) )
A L
</

Electronics Research (ELCA)

(J. Long)

Circuits and Systems (CAS)

(P. Dewilde A-J. van der Veen))

1

Nanophysics
(T. Klapwijk)

Quantum Transport
(J. Mooij, L.Kouwenhoven)

Theoretical Physics
(G. Bauer, Y.Nazarov)

Ubiquitous Communication Photonic European Low-Power Electron and lon-Beam
(UbiCom) Integrated Circuits Initiative (TARDIS) Instrumentation
(R. Lagendijk) (M. K. Smit) (R. van Leuken) (P. Kruit)

DIMES-IMETU Trainings Centre

transferred

®* DIMES trainings courses being

® recently opened by minister Jorritsma

® Tsing Hua University and TU Delft cooperate

®* microelectronics expanding in China

 European Associate Research Groups ¢

Participation in European Networks of Excellence

11

* International Cooperations




DIMES Facilities— ICP Lab

service

epi

mmplanter

*15-umMOS (DIMQOS)
* 5-GHz Bipolar (Dimes-01)
» 20-GHz Bipolar (Dimes-03)

» 25-GHz Bipolar (Dimes-04)
* (60-GHz SiGe-BJT)
* (Si, SiGe-BJT on SOA)

12



DIMES Facilities—Special ApplicationsLab (SAL)

R | aser module

E Solar Cell
! module

Bonding
module
Practical Training

module

Post-Process Labs @
MEMS and RF/MEMS

Wafer-Scale Packaging

Laser annealing

Amorphous silicon

Other special processes

DIMES Facilities—Microwave Components L ab

(M CL )Highlights

* Pulsed PA Test

* HF Noise M easur ement
 Load-Pull HF Test

* 110 GHz Test (soon)

13



DIMES Facilities-Circuits& Systems Lab (CSL)

EDA Tools DIMES Processes
« for analog I C design * DIMES-01
» for RF-1C design * DIMES-03
« for SOG design * DIMES-04
« for system design *DIMOS-01
« for MEM S design * DIMES-SiGe
« for process simulation * SOG

« for device simulation

Industrial Processes
*IBM BiCMOS-5hp
*|BM BiCMOS-6hp
*IBM BiCMOS-7hp
* Philips Qubic-3
* Philips Qubic-4
* National-CMOS-7_5V
» National-Perfect
* AMS - Alcatel
* UM C-0.13um,0.18um,0.25um

L A L S RS
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