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the one expected. In this case the thermometer code pattern would contain 

“bubbles” which could lead to the conversion of a different binary number 

than the one expected.  To address this issue, a method was developed, 

whereby the number of high outputs presented in the thermometer code 

pattern is employed as a measure of time, rather than their relative location.  

This was realised in the TDC chip implementation by employing cascading 

arrays of adder structures to perform the thermometer to binary conversion.  

The effectiveness of this method was assessed by comparing the results 

obtained from the adder structure (ordered) and the ones collected from 

the individual MUTEXes of each TDC stage before processing with the ideal 

response of the TDC. This comparison is presented in fig.2 where it can be 

seen that the ordered MUTEXes offer improvements in the measurement ac-

curacy of a factor of around 3. The calibration of the TDC was performed by 

utilising two methods. The first one relies on variable delay elements to pro-

vide the adjustments in the two input signals in steps of around 0.14ps and 

a dynamic range of around 58ps. The second is based on two external oscil-

lators which are used to generate two waveforms with a common reference 

point, so that the delay steps generated could be accurately controlled. The 

results obtained showed that the proposed TDC offers the possibilities of 

accurately measuring the internal timing parameters of the DuT with high 

levels of accuracy. In addition the method is ideal for high speed application 

since it was found to operate correctly at speeds over the 1GHz mark.

Why Europractice?
To prove the effectiveness of the 

proposed TDC circuit, it was of fun-

damental importance to be tested 

in an on-chip implementation. This 

was made possible through the vari-

ety of services offer to the academic 

community by Europractice. In addi-

tion the continuous guidance, from 

the conceptual stage to fabrication 

ensured the success of this project.
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figure 1: Micrograph of the fabricated TDC circuit

figure 2: Results obtained from calibration
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Integrated Systems Laboratory, ETH Zurich, 
8092 Zurich, Switzerland

Contacts:

Dr. Hubert Kaeslin, C. Studer, A. Burg

E-mails: kaeslin@ee.ethz.ch, studer@iis.ee.ethz.ch, 

apburg@iis.ee.ethz.ch

Technology: UMC 0.18µm CMOS

Purpose, application
This ASIC contains a reconfigurable and high-throughput 

low-density parity-check (LDPC) decoder for quasi-cyclic 

(QC) codes. QC-LDPC codes are an optional feature in 

the IEEE 802.11n draft Wireless LAN (WLAN) standard 

and are used to improve the error correction perform-

ance compared to the mandatory convolutional code. 

The WLAN standard requires up to 600Mbit/s decoding 

throughput and nine different QC-LDPC codes (three dif-

ferent code rates for three different block-lengths). The 

QC-LDPC decoder ASIC is configurable at run-time to 

support all IEEE 802.11n codes and is also capable to 

decode virtually any QC-LDPC code that fits into the al-

located memories. Since many other wireless communi-

cation standards also employ QC-LDPC codes, e.g., IEEE 

802.16e or DVB-S2, reconfigurability and flexibility of 

the architecture enable to re-use our design for other 

wireless communication standards.

Description of the chip (how design is done)
The architecture has been described using VHDL on reg-

ister-transfer level. All simulations have been performed 

using Modelsim. Synthesis has been performed with 

Synopsys Design Compiler and Cadence Encounter was 

used for the back-end design.

Specs, measurements
The ASIC has been implemented in 0.18um (1P/6M) 

CMOS technology and successfully tested and meas-

ured on a HP83000 production tester. The decoder is 

IEEE 802.11n-compliant and achieves a throughput up 

to 780Mbit/s at a maximum clock frequency of 208MHz. 

The total circuit area is 4.4mm2, consists of 144kGEs 

(GE = gate equivalent), and contains several on-chip 

SRAMs occupying 1.99mm2. Power-reduction methods, 

such as clock-gating and techniques on algorithmic lev-

el, have been implemented and yield power-savings of 

up to 63%. Energy-efficiency measurements (in terms of 

nJ per data bit) have shown that the decoder requires 

6.0nJ/bit to 1.9nJ/bit depending on the code rate and 

the block-length.

A publication describing the QC-LDPC decoding algo-

rithm, the reconfigurable VLSI architecture, and the ASIC 

implementation has been accepted at the 42nd Annual 

Asilomar Conference on Signals, Systems, and Comput-

ers 2008. Reference: C. Studer, N. Preyss, C. Roth, A. 

Burg, “Configurable High-Throughput Decoder Architec-

ture for Quasi-Cyclic LDPC Codes,” 42nd Asilomar Con-

ference on Signals, Systems, and Computers 2008, to 

appear.

Why europractice?
Long-term MPW partner of Europractice and DZ ETH Zu-

rich. 
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Reconfigurable and  
high-throughput low-density 
parity-check (LDPC) decoder for 
quasi-cyclic (QC) codes
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Australia		
Edith Cowan University	 Joondalup	 11
Monash University	 Clayton	 1
Motorola Australian Ressearch Centre	 Botany	 1
University of South Wales	 Sydney	 3

Austria		
A3Pics	 Vienna	 1
ARC Seibersdorf Research	 Vienna	 5
austriamicrosystems	 Unterpremstaetten	 64
Austrian Aerospace	 Wien	 2
Carinthia Tech Institute	 Villach-St.Magdalen	 1
IEG	 Stockerau	 1
Johannes Keppler University	 Linz	 3
MED-el		  2
Securiton	 Wien	 1
TU Graz	 Graz	 3
TU Wien	 Vienna	 12

Belarus		
NTLab	 Minsk	 4

Belgium		
Alcatel Space	 Hoboken	 4
AnSem	 Heverlee	 3
Browning International SA	 Herstal	 1
Cochlear Technology Centre Europe	 Mechelen	 9
ED&A	 Kapellen	 3
EqcoLogic	 Brussels	 50
Faculte Polytechnique de Mons	 Mons	 8
FillFactory	 Mechelen	 2
ICI - Security Systems	 Everberg	 6
ICSense	 Leuven	 1
IMEC	 Leuven	 152
K.U. Leuven	 Heverlee	 102
Katholieke Hogeschool Brugge-Oostende	 Oostende	 23
KHLim	 Diepenbeek	 6
KHK	 Geel	 12
KIHA	 Hoboken	 2
Macq Electronique	 Brussel	 1
Neurotech	 Louvain-la-Neuve	 2
Q-Star Test nv	 Brugge	 2
SDT International	 Bruxelles	 1
SEBA Service N.V.	 Grimbergen	 1
SIEMENS ATEA	 Herentals	 2
SIPEX	 Zaventem	 4
Societe de Microelectronique	 Charleroi	 1
Universite catholique de Louvain	 Louvain-la-Neuve	 14
Universiteit Gent	 Gent	 62
University of Antwerp	 Wilrijk	 3
Vrije Universiteit Brussel	 Brussels	 79
Xenics	 Leuven	 1

Brazil		
State University of Campinas - CenPRA	 Campinas	 26
CPqD - Telebras	 Campinas	 7
Genius Instituto de Tecnologia	 Manaus - Amazonas	 3
University Federal Pernambuco	 Recife	 5
UNESP/FE-G	 Guaratingueta - SP	 3
UNICAMP- University of Campinas	 Campinas, SP	 17
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List of Customers per country and number of 
designs they have sent in for MPW fabrication

Universidade de Sao Paulo	 Sao Paulo-SP	 31

Bulgaria		
Technical University of Sofia	 Sofia	 2

Canada		
Canadian Microelectronics Corporation	 Kingston, Ontario	 9
Epic Biosonics	 Victoria	 4
NanoWattICs	 Quebec	 1
Scanimetrix	 Edmonton	 12
University of Alberta	 Edmonton	 1
University of Toronto	 Toronto	 1
University of Waterloo	 Waterloo	 3

China		
Beelab Semiconductor	 Hong Kong	 1
Dept.Computer Science and Technology	 BeiJing	 1
Fudan University	 Shanghai	 2
Microelectronics Center	 Harbin	 1
The Chinese University of Hong Kong	 Shatin-Hong Kong	 19
University of Macau	 Macau	 2
Hong Kong University of Science and Technology	Hong Kong	 7
Zhejiang University	 Yuquan	 1

Croatia		
University of Zagreb	 Zagreb	 2

Cyprus		
University of Cyprus	 Nicosia	 1

Czech Republic		
ASICentrum s.r.o.	 Praha 4	 6
Brno University of Technology	 Brno	 11
Czech Technical University-FEE	 Prague	 5

Denmark		
Aalborg University	 Aalborg	 43
Algo Nordic A/S	 Cph	 1
Bang & Olufsen	 Struer	 4
DELTA	 Hoersholm	 11
GN-Danavox A/S	 Taastrup	 4
Microtronic A/S	 Roskilde	 1
Oticon A/S	 Hellerup	 10
PGS Electronic Systems	 Frb.	 1
Techtronic A/S	 Roskilde	 1
Tecnical University of Denmark	 Lyngby	 4
Thrane&Thrane	 Lyngby	 1

Egypt		
American university of Cairo	 Cairo	 1
Bahgat Group - IEP 	 Cairo	 4

Estonia		
Tallinn Technical University	 Tallinn	 1

Finland		
Detection Technology Inc.	 Li	 1
Fincitec Oy	 Oulu	 4
Helsinki University of Technology	 Espoo	 6
Nokia Networks	 Espoo	 2
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Tampere University of Technology	 Tampere	 8
University of Oulu	 Oulu	 12
VTI Technologies	 Vantaa	 2
VTT Electronics	 Espoo	 98

France		
Atmel	 Nantes, Cedex 3	 3
C4i	 Archamps	 14
CCESMAA -IXL	 Talence	 2
CEA	 Grenoble	 26
CMP-TIMA	 Grenoble	 7
CNES	 Toulouse Cedex 01	 4
CPPM	 Marseille	 2
Dibcom	 Palaiseau	 1
Dolphin Integration	 Meylan	 4
EADS Defense&security		  1
ELA Recherche	 Meylan	 4
ENSEA	 Cergy Pontoise	 2
ENST Paris	 Paris	 2
ESIEE	 Noisy Le Grand	 3
IN2P3 - LPNHE - Universites 6 et 7	 Paris Cedex 5	 9
Institut des Sciences Nucleaires	 Grenoble	 5
Institut de Physique Nucleaire	 Villeurbanne	 7
Institut Sup. d Electronique de Bretagne	 Brest	 2
ISEN Recherche	 Lille cedex	 3
LAAS/CNRS	 Toulouse	 6
Labo PCC     CNRS/IN2P3	 Paris  cedex05	 2
Laboratoire de l Accelerateur Lineaire	 Orsay	 6
LAPP	 Annecy-le-Vieux	 7
LEA	 Cesson Sevigne	 1
LEPSI	 Strasbourg	 15
LETI-CEA	 Grenoble	 4
LIRMM	 Montpellier	 2
Midi Ingenierie	 Labege	 1
MXM Laboratories	 Vallauris	 3
NeoVision France	 Bagneux	 3
NXP Semiconductor	 Caen	 2
PMIPS - IEF	 Orsay	 2
SODERN	 Limeil-Brevannes	 2
SUPAERO	 Toulouse Cedex	 6
Supelec	 Gif-sur-Yvette	 3
TTPCOM	 Sophia Antipolis	 1
Universite Pierre et Marie Curie	 Paris	 4
Vision Integree	 Nogent sur Marne	 3

Germany		
AEG infrarot-module		  1
ALV-Laser Vertriebsgesellschaft mbH	 Langen	 1
austriamicrosystems	 Dresden	 2
Balluff		  1
Bergische Universitaet Wuppertal	 Wuppertal	 1
Biotronik GmbH & Co	 Erlangen	 9
Bruker AXS	 Karlsruhe	 2
Bruker Biospin		  3
Cairos Technologies	 Karlsbad	 8
Comtech GmbH	 St. Georgen	 3
Daimler-Benz AG	 Ulm	 3
Darmstadt University of Technology	 Darmstadt	 3
Dr. Johannes Haidenhain		  1
ESM Eberline	 Erlangen	 1
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ETA	 Erlangen	 1
Fachhochschule Aalen	 Aalen	 3
Fachhochschule Augsburg	 Augsburg	 1
Fachhochschule Bremen	 Bremen	 3
Fachhochschule Darmstadt	 Darmstadt	 9
Fachhochschule Dortmund	 Dortmund	 3
Fachhochschule Esslingen	 Goeppingen	 2
Fachhochschule Furtwangen	 Furtwangen	 6
Fachhochschule Giessen-Friedberg	 Giessen	 14
Fachhochschule Koeln 	 Gummersbach	 3
Fachhochschule Mannheim	 Mannheim	 1
Fachhochschule Nuernberg	 Nuernberg	 1
Fachhochschule Offenburg	 Offenburg	 22
Fachhochschule Osnabrueck	 Osnabrueck	 4
Fachhochschule Pforzheim	 Pforzheim	 1
Fachhochschule Ulm	 Ulm	 14
Fachhochschule Wilhelmshaven	 Wilhelmshaven	 1
Fachhochschule Wuerzburg	 Wuerzburg	 1
FAG-Kugelfischer	 Schweinfurt	 3
FH Hannover	 Hannover	 5
FH Karlsruhe	 Karlsruhe	 1
FH Niederrhein	 Krefeld	 5
FhG-IIS	 Erlangen	 179
FH-Münster	 Steinfurt	 1
FORMIKROSYS	 Erlangen	 2
Forschungszentrum Juelich GmbH	 Juelich	 1
Fraunhofer Heinrich - Hertz	 Berlin	 1
Fraunhofer institute silicontechnology	 Itzehoe	 18
Fraunhofer IPMS	 Dresden	 6
Fraunhofer ISC		  1
Friedrich-Schiller-University	 Jena	 3
GEMAC	 Chemnitz	 7
Gesellschaft für Schwerionenforschung	 Darmstadt	 25
Geyer	 Nuernberg	 6
GMD	 St. Augustin	 1
Hella		  1
Hyperstone AG	 Konstanz	 1
iAd GmbH	 Grosshabersdorf	 1
IHP	 Frankfurt(Oder)	 1
IIP-Technologies GmbH	 Bonn	 5
IMKO Micromodultechnik GmbH	 Ettlingen	 3
IMST GmbH	 Kamp-Lintfort	 4
INOVA Semiconductor	 Munich	 1
Institute for Integrated Systemes	 Aachen	 1
Institute of Microsystem Techology	 Freiburg	 2
Institut fur Mobil- und Satellitenfunktechnik	Kamp-Lintfort	 5
Jakob Maul GmbH	 Bad Koenig	 1
Johannes Gutenberg-Universitaet 	 Mainz	 9
KVG Quatrz Crystal	 Neckarbisch	 1
Lenze GmbH	 Aerzen	 2
LHR Comtech	 St. Georgen	 1
MAN	 Nüremberg	 1
Marquardt GmbH	 Rietheim-Weilheim	 1
Max Planck Institute	 Munchen	 4
MAZ Brandenburg	 Brandenburg	 2
Med-El GmbH		  1
MEODAT	 Ilmenau	 2
Metzeler Automotive		  3
MPI-Halbleiterlabor	 Munich	 2
NeuroConnex	 Meckenheim	 2
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Optek Systems Innovations		  1
OPTRONICS		  1
Phisikalisches Institut	 Bonn	 2
Preh Werke	 NA	 2
Rechner Industrieelektronik GmbH		  1
Rohde & Schwarz	 München	 2
Ruhr-University Bochum	 Bochum	 5
RWTH Aachen	 Aachen	 22
Scanditronix Wellhöfer	 NA	 3
Schleicher GmbH & Co Relais-Werke KG		  1
Schleifring und Apparatebau GmbH		  3
Seuffer	 Calw-Hirsau	 5
Sican Braunschweig GmbH	 Braunschweig	 1
Siemens		  4
Technical University Ilmenau	 Ilmenau	 31
Technical University of Berlin	 Berlin	 11
TESAT-Spacecom	 Backnang	 2
Trias	 Krefeld	 1
Trinamic	 Hamburg	 1
TU Berlin	 Berlin	 5
TU Braunschweig	 Braunschweig	 3
TU Chemnitz	 Chemnitz	 12
TU Darmstadt	 Darmstadt	 11
TU Dresden	 Dresden	 23
TU Hamburg-Harburg	 Hamburg	 32
Universitaet Dortmund	 Dortmund	 2
Universitaet Hannover	 Hannover	 13
Universitaet Kaiserslautern	 Kaiserslautern	 18
Universitaet Paderborn	 Paderborn	 13
Universität Rostock	 Rostock	 7
University of Bonn	 Bonn	 6
University of Bremen	 Bremen	 26
University of Erlangen-Nuernberg	 Erlangen	 15
University of Freiburg	 Freiburg	 11
University of Heidelberg	 Heidelberg	 42
University of Kassel	 Kassel	 5
University of Magdeburg	 Magdeburg	 12
University of Mannheim	 Mannheim	 32
University of Munich	 Munich	 1
University of Oldenburg	 Oldenburg	 1
University of Saarland	 Saarbruecken	 4
University of Siegen	 Siegen	 13
University of Stuttgart	 Stuttgart	 1
University of Ulm	 Ulm	 8
Vishay semiconductor	 Heilbronn	 2
Wellhoeffer	 Schwarzenbruck	 2
Work Microwave GmbH	 Holzkirchen	 1

Greece		
ACE Power Electronics LTD	 AG Dimitrios	 1
Aristotle Univ. of Thessaloniki	 Thessaloniki	 7
Athena Semiconductors SA	 Alimos - Athens	 2
Crypto SA	 Marousi	 1
Datalabs	 Athens	 1
Democritus University of Thrace	 Xanthi	 3
Found. for Research and Techn.-Hellas	 Heraklion	 1
InAccess	 Athens	 1
HELIC SA	 Athens	 1
Hellenic Semiconductor Applications	 Athens	 2
Intracom	 Paiania	 1

National Tech. Univ. of Athens	 Athens	 16
NCSR 	 Athens	 23
NTNU	 n/a	 2
RETECO  LTD.	 Athens	 1
Technological Educational Institute of Chalkis	 Chalkis	 1
Unibrain SA	 Athens	 1
University of IONNINA	 Ioannina	 2
University of Patras - VLSI Laboratory	 Rio - Patras	 20

Hungary		
Hungarian Academy and Science	 Budapest	 1
Peter Pazmany Catholic University	 Budapest	 2
Computer and Automation Inst.	 Budapest	 6
JATE University	 Szeged	 1

India		
College of Eng. Guindy Anna Univesity	 Chennai	 1
Electronics Corporation of India	 Hyderabad	 8
Indian Institute of Science	 Bangalore	 6
Indian Institute of Technology - Bombay	 Mumbai	 1
Indian Institute of Technology, Kanpur	 Assam	 1
Indian Institute of Technology - Madras	 Chennai	 6
Indian Institute of Science	 New Dehli	 5
SITAR	 Bangalore	 8
VECC	 Kolkata	 6

Ireland		
ChipSensors Ltd	 Limerick	 2
Cork Institute of Technology	 Cork	 3
Duolog LtD	 Dublin	 2
National University of Ireland	 Kildare	 2
Farran Technology	 Ballincollig	 1
National Microelectronics Research Cent.	 Cork	 17
Parthus Technologies (SSL)	 Cork	 7
TELTEC	 Cork	 1
University College Cork	 Cork	 11
University of Limerick	 Limerick	 14
Waterford Institute of Technology	 Waterford	 8

Israel		
CoreQuest	 Petach Tikva	 2
DSP Semiconductors	 Givat Shmuel	 1
Technion - Israel Institute of Techn.	 Haifa	 4

Italy		
Alcatel Alenia	 L’Aquila	 1
Alimare SRL	 Favria Canavese (Torino)	1
Aurelia Microelettronica S.p.A.	 Navacchio PISA	 18
BIOTRONIC SRL	 San Benedetto	 1
Cesvit Microelettronica s.r.l.	 Prato	 2
DEEI - University of Trieste	 Trieste	 2
INFN	 Bologna	 1
INFN	 Cagliari	 1
INFN	 Catania	 8
INFN	 Ferrara	 1
INFN	 Milano	 3
INFN	 Genova	 2
INFN	 Padova 	 2
INFN	 Roma	 2
INFN	 S.Piero a Grado (PISA)	 2
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INFN	 Torino	 8
INFN	 Trieste	 8
Instituto di Sanita	 Roma	 2
Italian Institute of Technology	 Genova	 1
Fondazione Bruno Kessler	 Trento	 39
ISE	 Vecchiano	 1
LABEN S.p.A.	 Vimodrone (MI)	 3
Microgate S.r.L	 Bolzano	 1
Neuricam	 Trento	 3
Optoelettronica Italia	 Terlago	 1
Politecnico di Bari	 Bari	 5
Politecnico di Milano	 Milano	 81
Politecnico di Torino	 Torino	 6
Silis s.r.l	 Parma	 1
Sincrotrone Trieste SCpA	 Trieste	 3
SITE Technology s.r.l.	 Oricola	 1
SYEL S.r.l.	 Pontadera	 1
Universita  degli Studi Dell Aquila	 L Aquila	 3
Universita  di Torino	 Torino	 7
Università degli Studi di Ancona	 Ancona	 4
Universita degli Studi di Firenze	 Firenze	 3
Universita di Cagliari	 Cagliari	 16
Universita di Catania	 Catania	 38
University of Bologna	 Bologna	 24
University of Brescia	 Brescia	 11
University of Genova	 Genova	 14
University of Lecce	 Lecce	 1
University of Modena and Regio Emilia	 Modena	 4
University of Naples	 Napoli	 4
University of Padova	 Padova	 27
University of Parma	 Parma	 11
University of Pavia	 Pavia	 12
University of Perugia	 Perugia	 7
University of Pisa	 Pisa	 17
University of Rome Tor Vergata	 Roma	 7
University of Siena	 Siena	 2

Japan		
MAPLUS	 Kitsuki-City	 1
Marubeni Solutions	 Osaka	 9
Hokkaido University	 Sapporo	 15
Rigaku Corporation	 Tokyo	 3
Yamatake	 Kanagawa	 1

Korea		
3SoC Inc.	 Seoul	 1
JOSUYA TECHNOLOGY	 Taejon	 1
KAIST	 Daejeon	 1
Korean Elektrotechnology Research Institute	 Changwon	 1
Macam Co., Ltd	 Seoul	 2
Nurobiosys	 Seoul	 8
Radtek	 Yusung-Ku, Daejeon	 1
Samsung Advanced Institute of Technology	 Yongin-si Gyeonggi-do	 1
Samsung Electro-Mechanics	 Suwon	 1
Seoul National University	 Seoul	 2
Seloco	 Seoul	 19
SML	 Seoul	 6

Lebanon		
American university of Beirut	 Beirut	 1

Malaysia		
MIMOS	 Kuala Lumpur	 1
SunSem Sdn. Bhd.	 Kuala Lumpur	 1
University of Technology	 Skudai	 1

Malta		
University Of Malta	 Msida	 14

Mexico		
INAOE	 Puebla	 25

Netherlands		
Aemics	 Hengolo	 8
ASTRON	 Dwingeloo	 1
Catena Microelectronics BV	 Delft	 1
Cavendish Kinetics	 ‘s Hertogenbosch	 1
Delft University of Technology	 Delft	 105
ESA	 AG Noordwijk ZH	 3
Hogeschool Heerlen	 Heerlen	 1
IMEC-NL	 Eindhoven	 13
Lucent Technologies Nederland BV	 Huizen	 1
Mesa Research Institute	 Twente	 1
NFRA	 Dwingeloo	 1
Nikhef	 Amsterdam	 2
Sonion	 Amsterdam	 3
Smart Telecom Solutions		  1
SRON	 Utrecht	 11
Technische Universiteit Eindhoven	 Eindhoven	 44
TNO Industrie	 Eindhoven	 1
TNO -FEL	 The Hague	 14
University of Amsterdam	 Amsterdam	 1
University of Twente	 Enschede	 5
GreenPeak Technology	 Utrecht	 8
Xensor Integration	 Delfgauw	 3

New Zealand		
Industrial Research Ltd	 Lower Hutt	 4

Norway		
AME As	 Horten	 1
Nygon	 Asker	 1
IDE AS	 Oslo	 2
Interon	 Asker	 3
Nordic VLSI	 Trondheim	 38
Norwegian Institute of Technology	 Trondheim	 18
SINTEF	 Trondheim	 14
University of Bergen	 Bergen	 6
University of Oslo	 Oslo	 64

Poland		
AGH University of Science and Technology	 Krakow	 25
Institute of Electron Technology	 Warsaw	 36
Technical University of Gdansk	 Gdansk	 4
Technical University of Lodz	 Lodz	 6
University of Mining and Metallurgy	 Krakow	 24
University of Technology & Agriculture	 Bydgoszcz	 1
University of Technology - Poznan	 Poznan	 1
Warsaw University of Technology	 Warsaw	 15
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Portugal		
Acacia Semiconductor	 Lisboa	 6
Chipidea	 Oeiras	 22
INESC	 Lisboa	 23
INETI	 Lisboa	 1
Instituto de Telecomunicacoes	 Lisboa	 12
Instituto Superior Tecnico	 Lisboa	 6
Universidade de Aveiro	 Aveiro	 18
University of Minho	 Guimaraes	 5
University of Porto	 Porto	 3
ISEL-IPL	 LIsboa	 1
University of Tras-os-Montes e Alto	 Vila Real	 2
Universidade Nova de Lisboa - Uninova	 Caparica	 7

Romania		
Nat. Inst. for Physics and Nuclear Engineering	 Bucharest	 1
Polytechnic inst. Bucharest	 Bucharest	 1

Russia		
JSC “NTLAB”	 Moscow	 2
Moscow Institute of Electronic Technology	 Moscow	 3
Moscow Engineering Physics Institute	 Moscow	 9
University St Petersburg	 St Petersburg	 3
Vladimir State university	 Vladimir	 1

Serbia and Montenegro		
University of Nis	 Nis	 1

Singapore		
Agilent	 Singapore	 2
DSO National Laboratories	 Singapore	 6

Slovakia		
Inst. of Computer Systems	 Bratislava	 1
Slovak University of Technology	 Bratislava	 3

Slovenia		
Iskraemeco d.d.	 Kranj	 19
NOVOPAS	 Maribor	 1
University of Ljubljana	 Ljubljana	 8
University of Maribor	 Maribor	 1

South Africa		
Solid State Technology	 Pretoria	 4
University of Pretoria	 Pretoria	 23

South America		
CNM/Iberchip		  74

Spain		
Acorde S.A.	 Santander	 16
Anafocus	 Sevilla	 2
CNM	 Bellaterra	 50
Design of Systems on Silicon	 Paterna	 7
EUSS	 Barcelona	 1
Facultad de Informática UPV/EHU	 San Sebastián	 2
Technical University of Madrid	 Madrid	 3
Univ. Las Palmas Gran Canaria	 Las Palmas de Gran Canaria	12
Universidad Cartagena		  2
Universidad de Cantabria	 Santander	 23

Universidad de Extremadura	 Badajoz	 18
Universidad de Navarra	 San Sebastian	 32
Universidad del Pais Vasco	 Bilbao	 3
Universidad Politecnica de Madrid	 Madrid	 1
Universidad Publica de Navarra	 Pamplona	 15
Universitat autonoma de Barcelona	 Barcelona	 3
Universitat de Barcelona	 Barcelona	 27
Universitat Illes Balears	 Palma Mallorca	 3
Universitat Politecnica de Catalunya	 Barcelona	 37
Universitat Rovira i Virgili	 Tarragona	 2
University of Malaga	 Malaga	 3
University of Seville	 Sevilla	 46
University of Vigo	 Vigo	 3
University of Zaragoza	 Zaragoza	 21

Sweden		
Bofors Defence AB		  2
Chalmers University	 Goteborg	 6
Chalmers University of Technology	 Gothenburg	 66
Defence Researh Establishment	 Linkoping	 5
Ericsson	 Molndal	 2
Ericsson Microelectronics	 Kista	 2
Halmstad University	 Halmstad	 1
Institutet for Rymdfysik	 Kiruna	 1
Imego AB	 Goteborg	 1
Lulea University of Technology	 Lulea	 9
Lund University	 Lund	 170
Malardalens University	 Vasteras	 2
Mid Sweden University	 Sundsvall	 12
Royal Institute of Technology	 Kista	 26
Saab Ericsson Space AB	 Goteborg	 1
SiCon AB	 Linkoping	 4
Svenska Grindmatriser AB	 Linkoping	 3
University of Trollhattan	 Trollhattan	 3
University of Linköping	 Linköping	 151
Uppsala University	 Uppsala	 11

Switzerland		
Agilent Technologies	 Plan-les-Ouates	 2
Asulab SA	 Marin	 22
austriamicrosystems		  2
Bernafon	 Bern	 1
Biel School of Engineering	 Biel	 8
CERN	 Geneva	 7
CSEM	 Zurich	 18
CT-Concept		  9
HMT Microelectronics Ltd	 Biel/Bienne	 1
Ecole d’ingenieurs de Geneve	 Geneve	 1
EPFL	 Lausanne	 201
ETH Zurich	 Zurich	 110
Hochschule Rapperswill	 Rapperswill	 1
HTA Luzern	 Horw	 2
HTL Brugg-Windisch	 Windisch	 2
id Quantique	 Carouge	 15
Innovative Silicon S.A.	 Lausanne	 1
Institute of Microelectronics, 
University of Applied Sciences Northwest	 Windisch	 1
Landis + Gyr AG		  1
Leica Geosystems	 Heerbrugg	 1
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LEM	 Plan-les-Ouates	 3
MEAD Microelectronics S.A.	 St-Sulpice	 2
MICROSWISS	 Rapperswil	 2
Paul-Scherrer-Institute	 Villigen	 15
Photonfocus	 Lachen	 3
Senis	 Zurich	 1
Sensirion	 Staefa	 2
Sentron AG	 Lausanne	 7
siemens	 Zug	 2
Smart Silicon Systems SA	 Lausanne	 2
Suter IC-Design AG	 Waldenburg	 4
University of Neuchatel	 Neuchatel	 17
University of Zurich 	 Zurich	 43
Uster Technolgies	 Uster	 1
Xemics SA - CSEM	 Neuchatel	 33

Taiwan		
Feng Chia University	 Taichung	 1
National Cheng Kung University		  1
National Tsing Hua University	 Hsinchu	 4

Thailand		
Microelectronic Technologies	 Bangkok	 2
NECTEC	 Bangkok	 32

Turkey		
ASELSAN	 Ankara	 1
Bilkent University	 Ankara	 5
Bogazici University	 Istanbul	 6
Istanbul Technical University	 Istanbul	 17
Kardiosis	 Ankara	 1
Middle East Technical Univ.	 Ankara	 8
Sabanci University	 Istanbul	 10
Tubitak Bilten	 Ankara	 4

United Kingdom		
Aberdeen University	 Aberdeen	 1
Barnard Microsystems Limited	 London	 2
Bournemouth University	 Poole	 3
Bradford University	 Bradford	 7
Brunel university	 Uxbridge	 1
Cadence Design Systems Ltd	 Bracknell	 1
Cambridge Consultants Ltd.	 Cambridge	 3
Cardiff University	 Cardiff	 5
CML Microcircuits Ltd.	 Maldon	 16
Control Technique	 Newtown	 4
Data Design & Developmentsq	 Stone	 1
Dukosi	 Edinburgh	 2
Edinburgh University	 Edinburgh	 51
Epson Cambridge research lab	 Cambridge	 2
ELBIT Systems Ltd.		  1
Heriot-Watt University	 Edinburgh	 2
Imperial College	 London	 24
Jennic Ltd	 Sheffield	 1
K.J. Analogue Consulting	 Malmesbury	 1
King’s College London	 London	 1
Lancaster University	 Lancaster	 7
Leicester University	 Leicester	 1
Middlesex University	 London	 6
Napier University	 Edinburgh	 4

Nortel	 Harlow	 1
Plextek Ltd	 Essex	 4
Positek Limited	 Glos	 1
CCLRC - RAL	 Oxon	 46
Roke Manor Research Ltd.	 Southampton	 4
Saul Research	 Towcester	 22
Sheffield Hallam University	 Sheffield	 1
Swindon Silicon Systems Ltd	 Swindon	 3
Tality	 Livingston	 1
The Queens University of Belfast	 Belfast	 3
The University of Hull	 Hull	 1
The University of Liverpool	 Liverpool	 10
UMIST	 Manchester	 49
University College London-UCL	 London	 2
University of Bath	 Bath	 21
University of Birmingham	 Birmingham	 6
University of Brighton	 Brighton	 1
University of Bristol	 Bristol	 2
University of Cambridge	 Cambridge	 27
University of Dundee	 Dundee	 1
University of East London	 London	 1
University of Glasgow	 Glasgow	 33
University of Hertfordshire	 Hatfield	 1
University of Kent	 Canterbury	 13
University of London	 London	 38
University of Newcastle upon Tyne	 Newcastle upon Tyne	 8
University of Nottingham	 Nottingham	 28
University Of Oxford	 Oxford	 20
University of Plymouth	 Plymouth	 2
University of Reading	 Reading	 1
University of Sheffield	 Sheffield	 7
University of Southampton	 Southampton	 21
University of Stirling	 Stirling	 1
University of Surrey	 Guildford	 6
University of the West of England	 Bristol	 2
University of Wales, Aberystwyth	 Aberystwyth	 5
University of Warwick	 Coventry	 4
University of Westminster	 London	 6
University of York	 Heslington	 1
Walmsley (microelectronics) Ltd	 Edinburgh	 1

USA		
Analog	 Phoenix	 1
Arizona State University	 Tempe	 3
austriamicrosystems USA		  1
Boston university	 Boston	 8
Brookhaven National Laboratory	 Upton, NY	 1
Columbia University	 Irvington, New York	 17
Discera		  1
Duke Universtity	 Durham	 1
Exelys Ilc	 Los Angeles	 2
Eutecus Inc	 Berkeley	 2
Flextronics	 Sunnyvale	 1
Forza Silicon Corporation	 Pasadena	 1
Fox Electronics	 Fort Myers	 5
Future Devices		  1
General Electric	 Niskayuna	 3
Glacier Microelectronics	 San Jose	 1
Goddard Space Flight Center, NASA	 Greenbelt	 1
Iwatsu	 Irving	 4
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Linear Dimensions, Inc.	 Chicago	 1
Micrel Semiconductor	 San Jose	 7
Microchip Technology		  1
MIT - Lincoln Lab	 Cambridge	 18
MOSIS	 Marina del Rey, CA	 36
Neofocal Systems	 Portland	 4
Nova R&D 	 Riverside	 3
Parallax Inc.	 Rocklin	 2
Philips Medical Systems	 Andover	 1
Princeton University	 Princeton, NJ	 4
Rockwell Scientific	 Thousand Oaks, CA	 13
Signal Processing Group	 Chandler	 1
Stanford Linear Accelerator	 Meno Park	 11
Symphonix	 San Jose	 5
Tachyon Semiconductor	 Naperville, IL	 2
Tekwiss USA, Inc	 Costa Mesa	 2
Triad Semiconductor		  1
University of California	 Santa Cruz	 1
University of Chicago	 Illinois	 3
University of Colorado	 Boulder	 3
University of Delaware	 Newark	 3
University of Florida	 Gainesville	 3
University of Pennsylvania	 Philadelphia, Pa.	 2
University of Texas at Austin	 Austin	 15
USRA	 Washington	 1
Vectron International Inc.	 Hudson NH	 5
Xerox	 El Segundo	 1
Yanntek	 San Jose, CA	 5
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All information for MPW runs schedule, prices, etc. is available on-line on our WEB site

www.europractice-ic.com

For more information, please contact one of the EUROPRACTICE service centers.

IMEC

General EUROPRACTICE IC office &

IC Manufacturing Center

C. Das

Kapeldreef 75

B-3001 Leuven, Belgium

Tel :  + 32 16 281 248

Fax : + 32 16 281 584

mpc@imec.be

http://www.europractice-ic.com/

Fraunhofer Institute for Integrated Circuits (Fraunhofer IIS)

Integrierte Schaltungen

IC Manufacturing Center

W. McKinley, J. Sauerer

Am Wolfsmantel 33

D-91058 Erlangen, Germany

Tel :  + 49 9131 776 401

Fax : + 49 9131 776 499

europrac@iis.fraunhofer.de

http://www.iis.fraunhofer.de/asic/svasic
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