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1121 + 4 %3

(Interuniversity MicroElectronisc Center ) IMEC

£ 7 b A BF (Belgium) & X 3%
(Leuven) # IMEC, &LBIiF3EE &K
#& (Flamish government) # 1984 4
PRIl R EIEBAMHE P,
RAIFEAHAESHTEENERES
#HEH, He$yiTiE &(Flander) & F#




BAE¥, ERFRMALEME, ABRELER =2+5% 9% % - IMEC %
BIEABAAARL, CLRMBERAEALT S -

IMEC 7 #& & Business Development Manager » Dr. Philip Pieters Strategic
Advisor > Dr. Marc Vam Rossum & Associate Director Dr. Paul Six 45 & f§4% - ¥
%@ Dr. Philip Pieters f§ 7 IMEC #44k - IMEC % European Center of
Excellence » M K HEZAAEATER 3 2 10 45> £ %2001 £2 118 BE&
Ao RBEITH 1200 A0 FHFHES 837 A0 £HEH 375 A 453 36,000 m? »
E 4800 m* BT > 2400 m* Béclass 1) F—1@ 8+ B E XA » Aot
RABRE B EE#E -Cu B Low-Ke st 6,4 2 % CMOS» 4 90nm~65nm -
45nm % o #hk G R HE AR % H4T 0 4 SOC » MPEG4 % - £ A84kth
AEOSHESF INRBARBNGBBEANE TS T ERRER SR IMEC &
itEl > R g A LB 46 IMEG - & & BAM: b —18 IMES 4§ & 3
T o

3£ % & Dr. Marc Vam Rossum 7% Nanoelectronics 2 # %, » R & %4854 3k
FRZ 0 6354 A 4 ¥ E 5 4o HEMTHBT,Q.W. Laser,SET,Biosensor,#£ CMOS
LAt B 4o Sige, RFE,BICMOS, High-K ## - Rk @ R 4B &1ty - &5 85 K4
oA kR E k¥R 50 Ak E S %‘!{,Spintronibs, self-assembled nanolayers,
BB A LR 455 69 & — B A HE Solar Cell 4o plastic solar cell 4- C60 % -
# 1% & Dr. Paul Six f§ 48 Design Technology for integrated information &
communications system- H ¥ & & Z &8 4% £ & Ambient intelligence % 4% »
R—BTHER - BRY - A FEHE 2RI A K - HBERBHOAH &
4~ AL~ RF ~ s F 4 AR 4 9E & K (SOC)R 4 4 ¥ 41 % (System-in-
Package,SIP) - IMEC 2. & ATOMIUM CAD T & > g ie s g &1k » T{& A
% #& Vi T poewr-time &4 4 #€ - X B 4 847 » £ A MPEG-4 & MPEG-3 -
IMEC 4. #1 Leuven X ##% % Dynamic Concurrent task system » &% & BAE S ®
SOC ##5# B #ef » 5T 4k SiP #]F MEMS Hi g ~ E B 47 ~ 3D B 48 4 35 243
hAann—3HER -

486 IMEC R AR A ETF. ERABEGHAEF < - Rk s
IMEC &8 — B AL RRG KA KT IR PO, BHREXKRSE BEXE, o
HEEBADARSOFMRE IR - H 2000 £ & 1EH 104 4 & sbok

Fh o

IMEC prit st iz, AEE8F &, 0.13 £ 0.07 20k CMOS ® 24
AEMBEREL, LT 4T 193 fu 157 2R R B, SN EE ME (gate
dielectric) ##}, 47 ¥ & RAKNE EH 4 H - CMOS A4 MuEE BN AR %



%% & K (system on chip, SoC) &)k 4 - 4k L4 £, SiGe BICMOS #iéad %
P85, B3 AN S B R A5 (analog/digital mixed signal) E 3%, i
BB AMZERA MY E - A4 EM (non-volatile memory) k.,
WEH L (ferroelectric memory) % X 2# K E5, 4K IMEC &4 A8
MR AR RBEAR PO - '

ABBEHRIC) @, IMEC ¥ ERNALBHBRFRBAETERFNEL L
(embedded system)#E R X MR, LE—FHHERERIHA S H ML AR - £ 5
BHEE, ik % %% — 6% (RF system-in-package)fv % & K # 4 ¢, % (multi-
chip-module) A& %% €55, sLARMHENLREE 2 RAAMEHZBE -

AEFERPETTHRABMBRERNS R, IMEC LR ERE—%4
¥5 8 653+ £ (Industrial Affliation Program-IIAP), B &40 T¥R2 &,
£RRFARAMEN —RBH, E LR AN EH QIR ET ARG E M
Bk, TR, EE—SH-FAERR - BAIR LART I+ S
BERMEF KA, HRIMEC 7 £ &M E -

, sosh, IMEC &ihteif & THARARAE L, B AT IMEC SHEARRATFT4
&3/ 8] (spin-off company) % 20 % -

11/21 F4 %3 Catholic University of Leuven

KEBEZZ CHARETERL BALA - WREZLBEMREL F2 MICA
(Microelectronics and Sensor) » & G. Gielen ##% X # > ZEM TSR FHBE TS
BT R ERRM B2 > K 1IC %3488 A KE(TSMCUMC, 7 ¢ A KL
i) RAFRATRELT  AARR - waHR—FHR BB Z L HFH
X ABERBSH o

& %o #5 Director of International Relations Office » Prof. L. Delbeke % #ki93 »
I ¥ Univ. of Leuven X 3235 91 4% s #1428 - #K4%£ » & Prof. Robert Pures » Prof.
Geogres Gielen » i Prof. Wim Dehaene 45| /" 3R T A 251 % 4 fa 61 AL g5
AR EHTErFHALHNZ LR B HEARTEIBARABZEGMH 7
RAATLZRB - RARSBRAHF DX HEARCH R G ZMHILFA
BB EARZ A A ERARRRRTRE XM -

Univ. Leuven E# % ZW%ﬁé#’i"? BTt :
1. Automatic Control and Computer Architecture

Bt AR



real-time digital signal processing

fault-tolerant computing

2. Electrical Energy
B RAREK C

analysis and optimization of electromagnetic energy transducer
control, automation, and simulation of variable speed drivers
distribution networks — power quality

analysis and optimization of various electroheat systems

3. Medical and Integrated Circuits and Sensors
BRARBK C

analog signal processing

integrated circuits for telecommunications
biomedical applications

silicon sensor development

4. Processing of Speech and Images

Bt FAR B

industrial image processing
medical image

speech processing

5. Computer Security and Industrial Cryptography
B AR

numerical linear algebra and optimization

signal processing

non-linear and complex systems and neural nets, systems and circuits theory
control systems design and analysis and system identification

cryptography

6. Telecommunications and Microwaves

B RARBK

electromagnetic theory numerical techniques
microwaves and millimeter circuits
numerical technique for wave propagation and adaptive antennas

telecommunication systems

7. Applied Electronics and Optics
B RARR -

document architectures
electromechanical developments

optical engineering



EXREBRBREZ A THEHRE A
1122 L5 2% RAVERHE PO

RAEEF NG d VP ABEARM - o) —ROZLEDNHATRE > Al
HETAABABE T ERE SRR F TN RO ER - 1914 £43
Wi % % % (Eindhoven) » RAFR AL R REZHRATEHIEZ
— > RRTHRANE A HE - kE R AR PRAHE TR
BAH 2,500 A 0 T 2001 4944 B IR E 323 MBI - A E TR BB
EH BRIEAKARAREATERL % RERAELEHBEIREELLE
HRAAE g o MARFERTHH 60 5By 18 % 4T 481 pIEBABA
HEMETFAL RE - ETFEFZOM -FEHR URBAASGEHESR - A
2 (Fortune) #3923 30 KEF 2D BATA L RAE L FIH 9o 4874 it
TEFALINERE HELAL4PFEH > RANFHTENYOORFEY - £TR
Fo BEST B e AT BT - BRI ~ B PR B4R 4 (video compression) ~
AR BAEFUMEE - RAA RS L EBEN L RAESES LA Re
B TRERYEE S THHEHBRESL - b RABEELEET 250
BEEX ARHEAGCRMBARME (FRPNMARKS) MERET76E
Ab BE— S EERAAREE  ENFANEEE  PHOREARINEAR
Hogbsh A IARBMATE 6RS —AME SRS Ry A3 REBE
2R 45 A A i BB o

ABRAFBHPITLERMNAEET T 2B HUATABERGN B4
#3388 £ &6y 3545 © Display connectivity, Storage, Digital Video, #i
Ambient Intelligent. # 7 B # Ambient Intelligent - 2 ] 7 4 B #* Environment
is sensitive and adaptive, technology is embedded, smart and non-éxplicit assistance,
Digital Convergence observed in all application domains - # B # IC design
Challenge #2%] 7 Moore’s Law, size scaling complexity & F]#2, wires’ delay >>



gate delay, computing efficiency - /& leading research # &, MReH|E EF 28455
% & » circuits and design style to manage complexity, A & performance robustness
and cost > H ¥ FH1{E £ £ &) theorems & : Theoreml: Regularity and Theorem 2:
robust Design © # M Regularity # & £ £ £t reduce design corhplexity. In
addition,4£ & 2R 89 H#F £ » #.4114842 that ultra regular layout can lead to a better
design. It is also nature way to insert redundancy to improve the design stability. &
Bl Robust design F & » 3% it L& 78 £ 4249 detect weak cells. tui 2L RS &
A s cells 0 3 B AR ERAERABHGRES  H5ZAE dynamic faults
which will appear during runtime. Those dynamic faults should be prevented by
adding some redundancy to a circuit. & LA ER R L RABEF A4
% E RSN EX - E3A embedded FPGA is very important ©

A B 7 programmable Architecture is very important in the future because
higher mask cost and design cost. ##|# & F 2 3 feels that in the future
computing system, memory dominates and in addition, faster CPU needs more
memory. RAHEF LN LGN —F VLIW ¢4 ER 4244 - The scheduling of
instructions is done by compiler. The programming model is similar to sequential C.

A B EF R RGFE AR RAVEARF LA AMRE R ey FH 8
K o £ T4 st ) (Ambient Intelligence) FE & F » 1B L B R K B
FERAR GERBRERGERET FEERNKZ LA HEH A BEMEEY
ke AREABRMAGRRAT > RANHEAXA R EHES ) - ZielT 28
Fo FABNRABNAETR RERTHERALZET R+ 51 #HTEHK
T2 W3~ AER - BB B BEMA RIS R TR s Bl
B3R LEMHFAMER FERAGTR -

AV HFR LA PI A o3 E 0 o4F > REAIE L B - BLR G E SSERF
CEFSPBBEERERGEN - SFER AT E 6 THEAREEH > ML
EH+HER BAHCMFEME THTAR  EERANAFARBALE £
Fad o dLih > RAINEALFELEFLBREIRAHEHAT —RE -

RAIH IR 2020 2 BBEBAXMONAIMEC 2 88 R 2 —) » BRH
ST BB AEME B E - RAHIEBRMFIRL A MK BER
h THTHAHAERARZER - BARMNBECHKEEZABE P OBERME
PRI EHEZMETRAEBARIUN  6BERFET ML ER - B R
B A ES Y £ REEMM RS BASARS |

EBROFBRIEAY  ERXEFTARMBELO LRZRAFEF ALK
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1122 T4 Delft BlEeAE (DIMES) 234

T4 = 8k — 47 A & w535 B Delft University & Technology » & Prof. J.N.
Burghértz % Prof.C.M. Beenakkar 3£ 45> 3t & Burgharfz 4% 8 3R 3L Delft
Institute of Microelectronics and Submicro Technology (DIMES) Z#F%F i ~ A
B~ XA AN 8 F4omtk - DIMES A —A8 & R e ¥ SR a2 3068 > 42
$EH o UH R sensor K MZAAK  BRIRBAAERSE > REMERE  F—
R BEHR LAMBETBLANZBERZ AR EEE24AmT > HERER
RE BUEEMUETFHIRARN BEIILGLEHABINT S BATRA RfL-
Beenakkar #7 do fT 18 854764 & M £ A 48 E 15 - 2402 B LRGP » R¥E
FoGgBETTEANE (WM REGFERERTOEHE) N EEEL
BWERAR IS ERERARS EATE LA 2l £ 4 880 M(—
... )R F T 47 Beenakkar # 4% B EH Rho sb HLM A H BT R | FEL >
REBBAORA ABEREARACRBENHRIFREARN UAomEXR
NRC &5 s e X o bR » KA TATHF X > RBTERGR% - EHE Y
BT B Ut e X ASL R R T QRS ER - S
BARGSHHE  — ol E XSO REZEATRAEDBEEFHR
iTaite 4G EE 0 P BEAE
AR E  EEARARR - RBER BB TERH#HE » LB R
KEAFREEFR BRLmT AL EREREARY ARENEBBEAL
SARMG R HBENIE > ABNEHAL RABRRKFS -



DIMES Mission

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.

DIMES History

L

L 2

1987:Foundation as Research 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:Implementation of Four Research Themes

DIMES in 2002

.

ca. 300 staff

Class-100 Integrated Process Lab (ICP)
Class-10000 Nanofacility (NAF)
Special Labs (SAL, MCL, CSL)

21 M€ Annual Budget People 2001

HSci BPhD MTech




People at DIMES
People per categories -

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

PhD students

® Large number (more than 100) PhD Student Funding
¢ Ph.D. education has high priority [EFacuity Magency Mindustry Muniversity |

® Increase due to growing markets

Funding 2001

fintern MExtern

No. PhD Students

Sci PhD Tech Total

— Tremds T DIMES Output——

Projected PhD Theses

[T I
e o

No. PhD Theses
o [
=] =]

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

Scientific Output Patents

Publications
Patents

'95 '96 '97 98 '99 '00 ‘'Ot 95 96 97 98 99 '00




DIMES Organization

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

Theme Il
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.L.M. Beenakker

DIMES Research Themes

I

1

i

Large Area Electronics

 Technology

System -
De5|gn :




Theme | Theme Il Theme Il Theme IV
High-Frequency Technology Integrated Nano-Electronics Large-Area
for Communicatuons Smart Microsystems {J. Moaij) Electronics
(J. Burghartz) (J. Huijsing) (K. Beenakker)
&

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 )

Electronics Research (ELCA)
{J. Long)

Circuits and Systems (CAS)
(P. Dewilde A-J. van der Veen))

DIMES-IMETU Trainings Centre

® recently opened by minister Jorritsma

® Tsing Hua University and TU Delft cooperate

* microelectronics expanding in China

* DIMES trainings courses being

transferred

* European Associate Research Groups *
Participation in European Networks of Excellence

* International Cooperations



DIMES Facilities — ICP Lab

Base Processes

¢ 1.5- £ m MOS (DIMOS)
* 5-GHz Bipolar (Dimes-01)
* 20-GHz Bipolar (Dimes-03)

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




DIMES Facilities —Special Applications Lab (SAL)

- DIMES Facilities -Microwave Components Lab

(MCL)Highlights

* Pulsed PA Test

* HF Noise Measurement
* Load-Pull HF Test

* 110 GHz Test (soon)

13



DIMES Facilities —Circuits&Systems Lab (CSL)

—EDA Tools DIMES Processes
» for analog IC design * DIMES-01

« for RF-IC design + DIMES-03

« for SOG design * DIMES-04

« for system design * DIMOS-01

« for MEMS design * DIMES-SiGe

« for process simulation *SOG

« for device simulation

Industrial Processes
» IBM BiCMOS-5hp
* IBM BiCMOS-6hp
« IBM BiCMOS-7hp
* Philips Qubic-3
* Philips Qubic-4
* National-CMOS-7_5V
* National-Perfect
* AMS ¢ Alcatel
* UMC-0.131m,0.18um,0.25um

—ITABEBRER/RNTEETFRER
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B M&EM

1 42478 TU Delft, K3 69 L3P0 & A 35 H8) - BERTURIIES G
ﬂ—?j—‘iﬂ?%%‘*’ o 1% AT 2 #2324 &Y bachelor’s courses & = £ » Master’s courses

ARELREUREHL B X - £ 15 bachelor’s degree & %1818 — @+
o BBERTEH LM 2R EMETUARLTHE ‘kﬂé*“*"""\ master degree o
v master 49 5732 i@ ¥ & & £ bachelor’s 49 & i B4 ey 2 B — A

¥ AE4E B] master’s degree.

2 TUDelft ZITHEASN - REBHKRE  2RAAE 13000 ey F 4 > M A
F 2100 frar A B (8.3 200 42 #z) » sb b > TU Delft 4nfv H 4t 6y 71 F AR
-0 AR R - R EEEN o BUR SN - Eeyn 7554
1 -

3 TUDelft #f F REBR AW BRI T4E - B 1997 4 > EAE S T =82
Bty B R A2 0 £ engineering sciences £ 3E4% 11 PIEE o RIPFZ A R E
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