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ABSTRACT

This is the CMP 2007 Annual Report. CMP was launched in 1981, and since then it expanded
to serve Universities, Research Laboratories and Companies for the manufacturing of
integrated circuits, microsystems (MEMS) and for CAD support. The report details the various
services proposed for manufacturing, CAD procurement and assistance for IPs exploitation.
Several issues may be pointed out in 2007: the number of fabricated circuits increased
compared to 2006, including 20% of circuits for industry, a very advanced process (45nm
CMOS) was introduced, and finally the cooperation with other major services in the world
was intensified in order to diversify and to enlarge the portfolio of each partner. The report is
again augmented with a section on international activities. Conclusions are addressing mid-

term issues for the future.
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| - INTRODUCTION

A - Generalities

A large number of complex technological operations are required for integrated circuit fabrication, but circuits
are cheap, due to the fact that most of those operations are repetitive. Each processed wafer of silicon is cut
into hundreds of dice. For some of the slowest and costliest operations, “ boats ” of hundreds of wafers are
processed together. That means that tens of thousands of circuits are fabricated simultaneously. By this high
number, industry can tolerate relatively low yields.

For non collective operations, such as test and packaging, operations are highly automated, using mass
production techniques. These very expensive techniques, aimed primarily at mass production, seem out of
reach for research and educational centers for integrated circuit design. However the design of a circuit by
students must be pursued to its conclusions, which means fabrication, but a student will only require a few
chips and mass production is not necessary.

The basic idea of a multiproject chip is to collectively process circuits that are different and dissimilar. High
fabrication costs can then be shared. To do so, a great number of elementary circuits are put side by side, to
be reproduced on the wafer.

The fabrication yield must be excellent at least constant since circuits cannot be tested before being sent
back to the designer. This good yield is obtained through industrial production processes.

Using such industrial processes, CMP could open the service to industry as early as 1990, for prototyping as
well as for low volume production. Low volume production is aimed at helping Small and Medium size
Enterprises (SMES) to get relatively small numbers of circuits (say a few hundreds or a few thousands), that
they would not obtain directly from manufacturers. A center like CMP is then interfacing the IC manufacturers
and the SMEs.

Finally two basic choices have to be underlined: circuits are always manufactured through industrial lines
and very advanced processes, among the most advanced in the world, have been regularly offered to the
designers.

B - Setting up a multiproject chip

Setting up a multiproject chip requires a lot of documents and files to be distributed to the users, mainly:

« the design rules,

« the cell libraries,

« the assembly rules,

« the procedure to submit a circuit for fabrication

Design rules

The design rules distributed to the designer are the whole set of rules provided by the manufacturer. In the
past CMP also distributed simplified design rules (portable “ lambda ” rules) for digital CMOS circuits but they
were not supported for processes below 2 p gate's length.

Cell libraries

This concerns the availability and the use of the design kits: cell libraries interfaced with various CAD tools.
These design kits are distributed and supported by CMP, as detailed in the appendix 10.

Assembly rules

They include all the recommendations and specifications for packaging. They are on the CMP Web site:
http://cmp.imag.fr. A paper version can be provided on request.

Procedure to submit a design

In the CMP Web site are presented all the rules for submitting a design: design submission forms, how to
transmit the circuit, etc... .
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C — Low volume production

Besides the manufacturing of prototypes CMP has offered facilities for low volume production since 1990.
Low volume production is often not commercially attractive for most of the silicon vendors, leading to high
prices for the customer. Indeed the equipment of a foundry are provided for minimum quantities which can
be beyond the needs of customers. Thus low volume production can be defined as intermediate
requirements between prototyping, typically 5 to 20 samples, and the minima acceptable by the foundry,
maybe some thousands or much more more.

Such quantities correspond to real needs in many cases. For example:

the circuit is part of a system which requires several samples,

the circuit is very specific and must be produced in small quantities only,
a Company wants a pre-production before high volume,

SMEs do not have large production quantities in general,

a Research Laboratory wants to make a demonstrator of its prototype,
...etc.

This trend is exacerbated because of the flourishing microelectronics business today: silicon vendors are
more and more reluctant to take orders for small quantities.

CMP has extended its infrastructure, already in place and widely experimented for prototyping, to low volume
requirements. In this way, any request, not directly manageable by the manufacturer, is studied and a
proposal is issued.

How are handled these low volume requests?

The first step is to help the customer to determine the right number of samples to be produced taking into
account the yield of the process which depends on the size and on the complexity of the circuit.

If the final volume required is sufficiently low, the circuit will simply be included in a normal prototyping run,
sharing silicon, and hence cost, with other customers; this will be the cheapest solution.

If the required volume is sulfficiently high to fill a single chip run, such a dedicated run will be launched, for a
number of wafers in accordance to the volume required.

If the required volume is intermediate, other solutions will be checked like:

A spreading the production over several multi chip runs,
A sharing the wafer with another small production circuit,
A .. .etc.

Once the wafers are fabricated CMP manages sawing and packaging.

If the customer wants tested chips, CMP looks for the best testing facilities which can fit the specifications of
the customer in order to make a complete proposal to him. Good relationships with test houses are
mandatory. CMP maintains relationships with several such test houses.

In any case, the price is calculated for the exact user's requirements i.e. customized to each case.

Due to the increasing number of chips per wafer (the size of wafers is becoming bigger and bigger, 6 inches,
8 inches, 12 inches...while the chips, for the same complexity, become smaller and smaller because of
downscaling, 0.8 p, 0.5 p, 0.35 p, 0.18 p, 0.12 p, 90 nm...) low volume production is becoming cheaper
and cheaper, and responds to an increasing demand corresponding to the spreading of electronics
in general.

D - Operations performed for all projects
- Selection of processes
Processes made available have to be selected by anticipating the needs of Industry. Furthermore

maintaining a portfolio of advanced technologies requires a continual adaptation. New advanced
technologies are regularly introduced every year.
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After selection of a new process all the procedures, interfaces and conditions have to be examined, in
particular:

t1 what design rules could be used, and distributed,

G what standard cells are available, for what CAD tools ; in some cases CMP will adapt a cell library to
an existing CAD tool,

u1 what electrical measurements (PCM) will be done by the manufacturer and available to the users,

u how the circuits could be merged, scribed and packaged,

u what regulations apply for this technology to send off the circuits.

Finally a contract is signed between CMP and the manufacturer.

- Development of CAD design kits to link CAD and MPW

To make it easier for designers to design circuits, especially standard cell based circuits, it is necessary to
provide them with facilities on CAD software. When the design kit to address one process with a specific
CAD suite is not provided by the CAD vendor or the process manufacturer, then the MPW Service should be
keen to manufacture the design kit. CMP for example designed several design kits to address processes
from austriamicrosystems, ATMEL ES2, VSC from CAD tools like those of CADENCE, COMPASS,
TANNER, etc... .

Since 2004 CMP developed a full custom and standard cell design kit for 0.35 p CMOS austriamicrosystems
and Tanner L-Edit, for digital and mixed signal circuits.

In the appendix 10 are the design kits available for processes offered by CMP for the different suite of CAD
tools.

- Distribution and support of the design kits and design rules

Most of the design kits are delivered by CMP free of charge and on condition that the designed circuits are
fabricated through CMP runs.

To get a design kit the user fills in the appropriate form in the Web site. After acceptance, he signs the
specific confidentiality agreements according to his request, and receives the design kit (normally within one
month, depending on delays for export regulations). Transmission is done through network as much as
possible. The detailed list of the available libraries and kits is maintained on the CMP Web site.

- Development of software tools for checking and merging the circuits

E - Operations performed for each project

- Reception of circuits

Circuits layout are transmitted by network (mainly) or by magnetic support. Descriptions are written in GDS2
format. They are first checked against syntax errors.

- Design rule checking

All the circuits are checked for layout rules and electrical rules errors (DRC and ERC from CADENCE,
Mentor graphics or DRACULA softwares). Errors detected are sent to the users, then corrected ; next the
circuit is included in the run, or postponed.

- Merging circuits in dice

When all the circuits are checked, the wafer mapping is performed : circuits are surrounded by a scribe line
and by appropriate identifications, then the tapes are generated for the manufacturer.

- Wafer processing

CMP receives PCM tested wafers (wafers guaranteed by the manufacturer as complying with its industrial
specifications). The functional test of the circuits will be done by the user.
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- Circuit slicing

- Sorting of circuits

- Post processing

This is required for compatible bulk micromachining MEMS. It consists in anisotropic etching made by
specialized houses.

- Packaging of circuits

At least 5 samples of each circuit are encapsulated, all passivated; more can be done on user's request.
- Delivery to the end user

Packaged chips are sent to the end user. Color plots of the circuit (A0 format) are provided on request.

- Invoicing

8 to 10/veeks

Customer Manufacturing

Dicing & Packaging

From layout to packaged chips
F - Survey of French CMP projects from 1981 to 2006

The decision to undertake a Multi Project Chip in France has been taken in the GCIS (Group for Silicon
Integrated Circuits). This group included CNET, CNRS and LETI. The project was started in 1981 under the
responsibility of the Computer Architecture Group of IMAG laboratory. All the CMP projects are listed in the
Appendix 9.

1981: The first chip, named CMP81 and containing three circuits was processed in June 1981 in cooperation
with UCL (Université Catholiqgue de Louvain), at Louvain La Neuve in Belgium. A second one, containing 5
circuits, was processed later. Masks were then made with a photocomposer.

1982: In March 1982, CMP82 had 27 projects coming from 11 Laboratories or Universities. The masks were
made this time with an Electron Beam Generator, by Micromask, California, USA. Fabrication was made at
the CNET, with a NS technology. Circuits were back to the designers in October 1982.

1983: In April 1983, the CMP 83 concentrated 48 circuits (25 from students and 23 from researchers). Mask
making was made by Nanomask (France) and processing by CNET with the new NMOS L3 technology they
had just developed. Circuits were distributed in November 1983.

1984: Three CMP projects have been processed in 1984: 2 projects in NMOS (February 15th and October
15th) and one in CMOS (March 2nd). The two NMOS 1984 projects have been realized at "Centre Norbert
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Segard" (CNET) of Grenoble, in the same conditions as the preceeding NMOS 83 project. The technology
used was the same (NMOS L3 Technology). The two NMOS projects have collected 70 circuits on the whole
(24 Educational circuits and 46 Research circuits). Each of them lasted a little more than 4 months. As for
the preceeding project, half of the wafer was used by CNET circuits and half by CMP circuits.

The 84 CMOS project has been the first project processed with CMOS technology. As CNET had not yet an
available CMOS technology, the silicon foundry MATRA HARRIS SEMICONDUCTORS was chosen. The
choice's reasons were mainly that MHS is a French company, it had an experienced "CMOS single
aluminum" technology available (prior to 1980) and, at last, it agreed to use it for a Multi Project Chip. 9
circuits on the whole have participated to this project; 6 research circuits and 3 education circuits.

1985: In 1985, two CMP projects have been launched; one in NMOS technology (15 March-15 June), and
the other in CMOS technology (Junel1985-February 1986).

The 85-NMOS CMP project has been carried out, for the first time, at Thomson EFCIS company, because
the NMOS technology of CNET (the preceding circuit manufacturer) was not still available, and the EFCIS
technology (HMOS1) was very similar to the CNET NMOS technology, thus the design rules were not
changed. This project was accomplished in 14 weeks, and 40 circuits were collected (half Research, half
Education).

The 85 CMOS CMP project was carried out at Matra Harris Semi-conducteurs, with a new technology: Saji5,
gate of 2 microns, 2 metal levels. This project was the first project manufactured in CMOS 2 microns, 2 metal
levels technology. 32 circuits have been designed (14 research circuits and 18 education circuits). One of
the objectives of the project was to offer the users an advanced technology. Two sets of design rules have
been elaborated: one set of "tiny" rules, very close to the technology rules, and one set of "large" rules which
allowed to accept the 1984 CMOS circuits with a minimum of transformations. In an other way a new facility
has been introduced in CMP: the possibility to use for circuit description the industrial standard Calma GDS2
in addition to the LUCIE format previously used. So 10 circuits out of 32 have been submitted in Calma
GDS2 format. The delay of this project was about 9 months, essentially for two reasons: the first reason was
the increase of the data volume in comparison to the NMOS projects (the total number of rectangles has
been multiplied by 4 with regard to the 2 last NMOS CMPs), and the second reason was dealing with
planning problems during the fabrication.

1986: two CMP projects were carried out in 1986, similarly to the 1985 projects: one in NMOS technology at
Thomson EFCIS and the second in CMOS at MHS.

52 circuits were part of the NMOS project, launched at the end of February. The turnaround time was 17
weeks and the circuits could have been tested at the end of June 1986.

73 circuits were part of the CMOS project, grouped in 26 macro-circuits of 7x7 mm. The turn around time
was 5,5 months, (the only informatic operations, made by the CMP, taking 5 weeks i.e. 145 CPU hours on a
Vax 780). The importance of the participation showed the necessity to increase the frequency of CMOS
projects.

1987: four CMP projects were launched, regrouping an amount of 87 circuits. The first run was manufactured
at Matra-Harris-Semi-Conducteurs, the other ones at European Silicon Structure. The turn around time
varied from 4 to 5 months. From the C87-3 CMP run, a Design Rule Checker was systematically run on each
circuit by the CMP before manufacturing. A new set of CMP design rules was set up in November 1986 and
used for the ES2 design rules.

1988: five CMP projects were launched, regrouping an amount of 92 circuits and a total area of 617 mm?>.
The five runs were carried out at European Silicon Structure. The turnaround time varied from 3,5 to 4,5
months from the data tape to the packaged parts.

1989: also five CMP projects were launched, regrouping an amount of 92 circuits ; the five runs were
processed at ES2 (2u DLM). The turn around time was decreased by 1 week with regard to 1988.

1990: nine projects in 3 different technologies were launched to fabricate a total of 129 circuits. Technologies
used were CMOS 2 pu DLM and CMOS 1.5 yu DLM at ES2 and Gate Array (Polyuse L) at Thomson
Corrzlposants Militaires et Spatiaux. The total silicon area (1253 mm?) has doubled with regard to 1990 (617
mm°).

1991: 14 projects in 5 different technologies were launched to fabricate a total of 137 circuits. In addition to
the three technologies used in 1990, two new technologies were offered: CMOS 1.2 p DLM at European
Silicon Structures (ES2) and CMOS 2 p DLM DLP at Austria Mikro System International GmbH (AMS). The
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total silicon area (1695 mm?) was increased by 35 % with regard to 1990.

1992: 22 projects in 5 different technologies were launched to fabricate a total of 114 circuits, coming from
36 Institutions. The 1.2 yp CMOS DLP/DLM from AMS has been introduced, and the 0.8 u GaAs from TCS
(VITESSE process) is launched. The total silicon area (1841 mm?) was increased by 9 % with regard to
1991. CMP also introduced a Multi-Chip Modules service, using the DASSAULT ELECTRONIQUE
capabilities.

1993: 25 runs have been organized. A BICMOS 1.2 u process has been started with AMS. This process is
fully compatible with the CMOS DLP/DLM 1.2 u process. The .5 4 CMOS TLM from SGS-Thomson / France
Telecom has been introduced as well as the digital GaAs 0.8 p from Thomson Composants Spécifiques.
Nearly 200 circuits coming from 55 Institutions were fabricated, making up a total area of 2,393 mm?,
compared to 1,841 mm? in 1992 and 1,695 mm? in 1991. 24 circuits were prototyped for Companies.

1994: the 0.7 u CMOS from ES2 is introduced. The first 0.5 4 CMOS run on the JESSI process gathered 350
mm? of circuits from Research and Industry, a 0.2 u HEMT GaAs process for MMICs is introduced (OMMIC
Microwave Limeil). The digital GaAs 0.8 pu (H-GaAs Il) is moving to 0.6 p (H-GaAs lIl) (VITESSE
Semiconductor Corporation). In total 32 runs gathered 251 circuits, from 75 Institutions, totalizing 3,626 mm?
(50 % up on 1993), and including 81 industrial prototypes were fabricated.

1995: 95 Institutions (Universities, Research Laboratories and Industrial Companies) submitted 298 circuits
for education, research and industrial purposes. First runs took place in HEMT GaAs 0.2 u (PML) and 0.8 u
BiCMOS (AMS). A total of 11 technologies were proposed. 34 industrial prototypes (11 % of the circuitsg
were fabricated whose 24 were fabricated in small volume quantities. In total 34 runs totalizing 3817 mm
took place.

1996: a total of 107 Institutions (Universities, Research Laboratories and Industrial Companies) submitted
354 circuits for education, research and industrial purposes. Technologies used were CMOS DLM 1.2 y, 1.0

M, 0.7 p of ATMEL ES2, CMOS DLP DLM 1.2 y, 0.8 p of AMS' BiCMOS DLP DLM 1.2 y, 0.8 p of AMS,
Bipolar Gate Array of TCS, GaAs 0.6 p of VSC and GaAs HEMT 0.2 p of PML. From the 354 circuits, 65
were fabricated for industrial purposes. Moreover 3 MPW runs grouping 16 Microsystems projects were
launched on the 1.0 CMOS compatible front side bulk micromachining technology on the ATMEL ES2
production lines.

1997: 112 Institutions submitted 333 circuits. Technologies used were those of 1996 plus 0.6 1 CMOS
DLP/DLM from AMS. 25% of the circuits, i.e. 84 circuits, were submitted for industrial purposes by 36
companies or Public Research Laboratories, 47 circuits (14 %) were fabricated in low volume.

1998: In 1998 a total of 90 Institutions (Universities, Research Laboratories and Industrial Companies)
submitted 259 circuits for education, research and industrial purposes. Technologies used were CMOS (0.7
from ATMEL ES2, 1.2 p, 0.8 i, 0.6 p from AMS and 0.25 p from STMicroelectronics), BICMOS (1.2 pu, 0.8 p
from AMS), digital GaAS (0.5 p from VSC) and HEMT GaAs (0.2 p from PML). Also micromachining devices
were realized in compatible front side bulk micromachining (AMS 0.8y and 0.6y CMOS) and in surface
micromachining (MUMPs from MCNC, US).

1999: In 1999 one hundred Institutions (Universities, Research Laboratories and Industrial Companies)
submitted 348 circuits for education, research and industrial purposes. Technologies used for ICs were:
CMOS (1.2y, 0.8y, 0.6p, 0.35u from AMS and 0.25p CMOS from STMicroelectronics), BICMOS (1.2y, 0.81),
HBT CMOS (SiGe, 0.8u from AMS) and HEMT GaAs (0.2u from PML). Technologies used for MEMS were
compatible front-side bulk micromachining (0.8 and 0.6y CMOS from AMS), and surface micromachining
(MUMPs from CRONOS, USA).

2000: In 2000 more than one hundred Institutions (Universities, Research Laboratories and Industrial
Companies) from France and 23 foreign countries submitted 305 circuits. Technologies used for ICs were:
CMOS (0.8u, 0.6y, 0.35u from AMS, 0.25y, 0.18u from STMicroelectronics), BICMOS (1.2u, 0.8u from
AMS), SiGe HBT CMOS ( 0.8u from AMS) and HEMT GaAs (0.2u from OMMIC). Technologies offered for
MEMS were compatible front-side bulk micromachining (0.8 CMOS and BiCMOS; 0.6y CMOS from AMS,
0.2u HEMT GaAS from OMMIC), and surface micromachining (MUMPs from CRONOS, USA). A new
advanced technology was introduced : 0.54 SOI/SOS CMOS from Peregrine Semiconductor, USA, specially
dedicated to low power low voltage circuits, RF components and space and harsh environment applications.

2001: Participation was globally stable (277 circuits and 97 centres), with an increase of the demand for
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industrial prototypes and low volume fabrication. Technologies offered for ICs were: CMOS ( 0.8y, 0.6y,
0.35u from AMS, 0.25y, 0.18u, 0.12p CMOS from STMicroelectronics), BICMOS (0.8 from
austriamicrosystems), SiGe HBT CMOS (0.8u from austriamicrosystems, .35u from STMicroelectronics),
0.5 SOI/SOS CMOS from Peregrine Semiconductor and HEMT GaAs (0.2u from OMMIC). Technologies
offered for MEMS were compatible front-side bulk micromachining (0.84 CMOS and BiCMOS; 0.6y CMOS
from austriamicrosystems, 0.2up HEMT GaAS from OMMIC), and surface micromachining (MUMPs from
CRONOS, USA). Two very advanced processes were started: 0.35u SiGe BiCMOS and 0.12u CMOS from
STMicroelectronics.

2002: Despite the lowering general tendency, the number of circuits fabricated was a little higher than in
2001. A total of 282 circuits for 89 Institutions were manufactured. The technologies were CMOS (0.8 y, 0.6
M, 0.35 p from austriamicrosystems, 0.18 y, 0.12 p CMOS from STMicroelectronics), BICMOS (0.8 p from
austriamicrosystems), SiGe HBT CMOS (0.8 p from austriamicrosystems, 0.35 p from STMicroelectronics),
0.5 u SOI/SOS CMOS from Peregrine Semiconductor and HEMT GaAs (0.2 p from OMMIC). Technologies
offered for MEMS were compatible front-side bulk micromachining (0.8 p CMOS and BiCMOS; 0.6 4 CMOS
from austriamicrosystems, 0.2 4 HEMT GaAS from OMMIC), and surface micromachining (MUMPs from
CRONQOS, USA).

2003: A total of 283 circuits were fabricated for 85 organizations (Universities, Research Laboratories and
Industrial Companies) from France and 18 foreign countries. This is very comparable to 2002 (282 circuits
for 89 organizations). The technologies were CMOS (.8, .6y, .35u from austriamicrosystems, .18, .12u
CMOS from STMicroelectronics), BICMOS (.8 from austriamicrosystems), SiGe BIiCMOS (.8, .35u from
austriamicrosystems, .35u from STMicroelectronics), .54 SOI/SOS CMOS from Peregrine Semiconductor
and P-HEMT GaAs (.2u from OMMIC). Technologies offered for MEMS were compatible front-side bulk
micromachining (.84 CMOS and BIiCMOS, .6p CMOS from austriamicrosystems, .2y P-HEMT GaAS from
OMMIC), and Multi-User MEMS Processes (MUMPSs) from MEMSCAP, surface micromachining. A total of 16
MEMS circuits were fabricated in 2003.

2004: a total of 260 circuits were fabricated for 86 organizations (Universities, Research Laboratories and
Industrial Companies) all over the world (24 countries). The foundries used were austriamicrosystems (0.8 J,
0.6 i, 0.35 L CMOS, 0.8 pu BiCMOS, 0.35 u SiGe BiCMOS), STMicroelectronics (0.18 p, 0.12 p CMOS, 0.35
K SiGe BICMOS) and OMMIC (0.2 u GaAs P-HEMT). For Micro Electro Mechanical Systems the foundries
were austriamicrosystems (0.8 u CMOS, compatible front-side bulk micromachining) and MEMSCAP (Multi-
User MEMS Processes PolyMUMPS).

2005: a total of 262 circuits were fabricated for 94 organizations (Universities, Research Laboratories and
Industrial Companies) all over the world (23 countries). Compared to 2004 the number of circuits is the same
but the number of participating organizations is increasing (plus 10%) and many organizations (30%)
participated for the first time (new CMP customers). The foundries used were austriamicrosystems (0.6 L,
0.35 4 CMOS, 0.8 n BICMOS, 0.35 p SiGe BIiCMOS), STMicroelectronics (0.18 , 0.12 p CMOS, 90 nm
CMOS, 0.35 p SiGe BIiCMOS) and OMMIC (0.2 p GaAs P-HEMT). For Micro Electro Mechanical Systems :
MEMSCAP (PolyMUMPS process).

2006: a total of 329 circuits were fabricated for 93 organizations (Universities, Research Laboratories and
Industrial Companies) all over the world (22 countries). Compared to 2005 the number of circuits increased
by 25%. The foundries used were austriamicrosystems (0.6 py, 0.35 p CMOS, 0.35 p CMOS-Opto, 0.35 u
CMOS Thick Metal, 0.35 p CMOS High Volatge, 0.35 p SiGe BICMOS), STMicroelectronics (0.12 p CMOS,
90 nm CMOS, 65 nm CMOS, 0.35 u SiGe BIiCMOS, 0.25 u SiGe:C BiCMOS) and OMMIC (0.2 u GaAs P-
HEMT). For Micro Electro Mechanical Systems : MEMSCAP (PolyMUMPS and MetalMUMPS processes).

2007: a total of 401 circuits were fabricated for 105 organizations (Universities, Research Laboratories and
Industrial Companies) all over the world (23 countries). Compared to 2006 the number of circuits increased
by 22% and the number of participants increased by 13%.

Hereafter are the technologies used in 2007:

For Integrated Circuits:
e 0.8 uBiCMOS DLP/DLM from austriamicrosystems
e 0.35u CMOS DLP/4LM from austriamicrosystems
e 0.35u CMOS RF from austriamicrosystems
e 0.35 p SiGe BiCMOS from austriamicrosystems
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e 0.35 u CMOS High Voltage from austriamicrosystems
e 0.12 p CMOS 6LM from STMicroelectronics

e 90 nm CMOS 7LM from STMicroelectronics

e 65 nm CMOS 7LM from STMicroelectronics

e 0.25 p SiGe:C BIiCMOS 5LM from STMicroelectronics
e 0.2 uGaAs P-HEMT E/D from OMMIC

For Micro Electro Mechanical Systems:
e Multi-User MEMS Process (MUMPs) PolyMUMPS from MEMSCAP
e Multi-User MEMS Process (MUMPs) MetalMUMPS from MEMSCAP
e 0.6 CMOS Bulkmicromachining from TSMC

G - Survey of major foreign national MPC services

The following reflects the most recent available information. More information on most of these services can
be found in the following paper: COURTOIS B, “Infrastructures for education and research: from national
initiatives to worldwide development”, invited paper at Festkolloquium Zukunfstrendsin der Mikroelektronik
Anlass: von 60. Geburtstag Professor Manfred Glesner, Darmstadt, Germany, August 29, 2003.

Canada

CMC Microsystems (www.cmc.ca) provides national infrastructure for microsystems research and
technology development, accelerating Canadian competitiveness through the development of highly qualified
people and the commercial advancement of research.

Established in 1984 as a not-for-profit corporation, CMC manages a major five-year grant awarded by the
Natural Sciences and Engineering Research Council of Canada (NSERC), matched by industrial
contributions. CMC also manages grants from the Canada Foundation for Innovation (CFl) and provincial
governments for the System-on-Chip Research Network and the National Microelectronics and Photonics
Testing Collaboratory. For the period 2005-2010, CMC directs a national program valued at over $110
million (including cash and in-kind contributions). The headquarter offices for the corporation are located on
the campus of Queen’s University in Kingston with employees also based in other locations across Canada.

Building on the organization’s original emphasis on microelectronics, CMC’s program is now focused on
enabling microsystems research and education at Canadian universities. This direction was first described in
the 2004 document, Accelerating Canadian Competitiveness Through Microsystems: Strategic Plan. CMC
has initiated several projects to address key microsystems challenges: 1) integrating multiple technologies in
a single microsystem, and 2) bringing together researchers from diverse disciplines whose participation is
required to create a complex microsystem. CMC is supporting the work of lead clients who are exploring
integration approaches (particularly hybrid integration) in the design, manufacture and test cycle. Through
the distribution of Microsystem Integration Application Notes that document the experiences of those lead
clients, CMC aims to help other researchers to develop advanced microsystems. Some topics of those
Application Notes include Bonding a Silicon Electrode Array to a CMOS Chip Using a Customized Flip-Chip
Process, Using Micromachining To Integrate RF MEMS Variable Capacitors in Conventional TSMC 0.35um
CMOS Technology, and Fluid Containment Techniques For An IC-Based Lab-On-A-Chip.

CMC'’s services are delivered through the National Design Network which enhances the productivity of more
than 2,900 researchers (faculty members and graduate students) at CMC’s member universities. These
services are continually evolving to address new technology challenges (complexity, functionality,
integration), expansion of the client base, economic trends, and partnership opportunities. As of 2007,
CMC'’s services include:
e Providing and supporting methodologies and other products and services that enable good design
practice and the design of functional subsystems, often using virtual components
- Developing and supporting industry-standard design flows for digital, analog, RF and mixed-signal
integrated circuits; MEMS, microfluidics and photonic/optoelectronic devices; SOC block authoring; and
embedded systems
- Coordinating access, including licensing, to CAD tools and IP blocks, used in all supported flows
- Maintaining loaned computing equipment
- For selected fabrication technologies, preparing and distributing design kits for the primary CAD tools
supported by CMC.
e Coordinating microsystem fabrication services (including design rule check and packaging services) for
CMOS, bipolar linear array, MEMS, microfluidics and photonics technologies
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65-nanometre CMOS (STMicroelectronics through CMP)

90-nanometre CMOS (STMicroelectronics through CMP)

0.13-micron CMOS (IBM through MOSIS)

0.18-micron CMOS (TSMC through MOSIS)

0.35-micron CMOS (TSMC through MOSIS)

0.8-micron CMOS in three process flavours: high-voltage--up to 300V, mid-voltage range--+/-20V, and
standard-voltage--2.7V to 5.5V, with the option for bulk micromachining in all flavours (DALSA
Semiconductor).

2.5 GHz Bipolar linear array (Gennum Corporation)

PolyMUMPs surface micromachining process (through partnership with CMP and MEMSCAP)
MetalMUMPs (through partnership with CMP and MEMSCAP)

Micragem SOl-based Micralyne Generalized MEMS process (Micralyne)

Protolyne for semi-custom microfluidic devices (Micralyne)

Sensonit glass-based microfluidic process with metallization (through Micronit)
Photonics/optoelectronics: InP, GaAs, EPI-only InP/GaAs, Silica/Si and Silicon-on-Insulator based
technologies (through Canadian Photonics Fabrication Centre)

A total of 378 designs were fabricated in 2007 using the technologies listed above.

e Providing platforms for simulation and for realizing prototypes on FPGAs including:

System-level Telecom Experimental Platform for Network Processing (StepNP) to enable research in the
areas of multiprocessor system-on-chip (SOC), network processing, hardware/software co- design and
co-verification, EDA tool development, and SOC system-level architecture exploration. Enhancements in
2007 included capability for FPGA implementation targeting the AMIRIX station.

Three System-Level Prototyping Stations or SLPS (targeting DSP, multimedia and embedded systems)
that consist of FPGA hardware (Altera Stratix and Xilinx Virtex-1l based platforms), CAD tools, and a
host/design PC station. A total of 420 stations were delivered to 33 universities in 2003-2005.

AMIRIX AP1000 FPGA Prototyping Station (successor to the SLPS) providing researchers a high-
performance, multiprocessor development environment based on the Xilinx Virtex-1l Pro FPGA: including
one AMIRIX AP1000 development board installed in the 64-bit PCI-X slot of an IBM Intellistation Z Pro
workstation; large FPGA gate capacity (44000 logic slices) and two embedded IBM PowerPC hard
macros, as well as up to 1.4 MB of on-chip RAM. A total of 300 stations were delivered to 30 universities
in 2006-2007.

MEMS/FPGA Platform that provides a complete environment for prototyping MEMS-based microsystems
at the system level, enabling researchers to connect an existing MEMS device to signal processing and
control logic implemented in a reprogrammable device. This platform comprises a hardware kit that
interfaces with the AMIRIX AP1000 FPGA Prototyping Station.

Rapid prototyping platform (RPP) that consists of an ARM Integrator/AP ASIC Development
Motherboard, as well as two ARM modules—the CM7TDMI and LM-XCV600E+ (FPGA)—and Mentor
Graphics’ VRTX Development System and XRAY RDI. A total of 43 platforms were delivered in 2003-
2004.

Embedded software development flows supported on all platforms, including cross-development
environments for SLPS, RPP and AMIRIX FPGA Prototyping Stations, VRTX real-time operating system
(RTOS) on rapid prototyping platform, embedded Linux on SLPS and AMIRIX FPGA Prototyping Station,
mC/OS-Il on SLPS for Embedded Systems

Configurable processor design with Tensilica Xtensa LX architecture, including generation of Xilinx
FPGA netlist for implementation on AMIRIX FPGA Prototyping Station. Enhancements in 2007 included
a new Tensilica dual-core processor and multi-processor reference design.

System-level design and implementation through CAD tools including CoWare (SystemC simulation
using ConvergenSC, custom processor design using ProcessorDesigner, and DSP design using Signal
Processing Designer), Forte (Cynthesizer for SystemC synthesis), Celoxica (DK Design Suite for C-
based synthesis), and MathWorks (Simulink with automated hardware design through HDL Coder, Xilinx
System Generator and Altera DSP Builder toolboxes).

e Enabling clients to measure the characteristics of their implemented designs:

Incorporating design-for-test capability in methodologies supported by CMC

Providing package services including models and flip-chip assembly, and fixturing solutions

Coordinating access to microsurgery services

Providing (through short and long-term loans) and maintaining test equipment

Managing the National Microelectronics and Photonics Testing Collaboratory (valued at $23 million)
consisting of four specialized laboratories (Digital Systems, RF, Mixed-Signal and Photonics) that
researchers can access in person or remotely over the Internet

e Providing training support for the supported tools and technologies.

Each year, CMC organizes a national symposium on microsystems research and development and other
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supporting workshops. Technical documentation and training materials are distributed via the Internet to
registered users and topical notices on technological development are issued electronically in bulletins called
News in Microsystems and in other documents such as the Newsletter on Canada's System-On-Chip
Research Network. For more information on CMC'’s operations and plans, visit: http://www.cmc.ca.

China

Founded in 2000 by Science and Technology Commission of Shanghai Municipality, Shanghai Research
Center for Integrated Circuit Design (so-called ICC) is dedicated in promoting Shanghai and all China IC
Design industry to realize durative rapid development. ICC established the public service platform open to all
IC design enterprises, universities and research institutes, providing full services to improve design quality
and lower the cost. The services ICC provides include Multi-Project Wafer service, SoC design platform,
testing service, training and evaluation, information service, etc. In addition, ICC is a vice council director of
China Semiconductor Industry Association IC Design Branch, a vice council director of Shanghai IC Industry
Association, and the director of Shanghai IC Industry Association IC Design Branch, a vice council director of
Shanghai IC Industry Association. From 1996 to 2000, Shanghai MPW Service (SMS), operated by Fudan
University, was mainly open to academic users, with totally 116 designs fabricated. From 2001, ICC began to
operate SMS, expanded the service to industrial sectors and became the China National MPW Center.
Totally 877 designs from more than 250 design houses, universities and research institutes were prototyped
on MPW runs and low volume production since 2001.

The following technologies were available in SMS in 2007:

- CSMC 0.6um CMOS

- Chartered 0.35um CMOS

- Chartered 0.25um CMOS

- Chartered 0.35um SiGe

- TSMC 0.13um CMOS

- TSMC 0.18um CMOS

- TSMC 0.25um CMOS

- TSMC 0.35um CMOS

- SMIC 0.13um CMOS

- SMIC 0.18um CMOS

- SMIC 0.35um EEPROM

- HJTC 0.18um CMOS

- HJTC 0.25um CMOS

- HJTC 0.25um EEPROM
There are totally 22 runs in the year of 2007. 158 chips from 75 customers were successfully fabricated.
Among those, 27 were industrial projects, the remaining 48 were educational and research projects. Through
Educational & Research Program, educational and research projects can get 50% to 90% discount for the
fabrication of their circuits. Prototype and low volume assembly and test service are also offered.

In 2007, ICC provided an SoC design support platform with the cores from ARM, ZSP, Synopsys and etc,
such as ARM7TDMI, ARM926EJ, NEO,ZSP200, ZSP400. Besides, ICC also created brand new "incubating
license model" with ARM and LSI Logic, which lets Chinese design houses have the access to the
technology of ARM and ZSP with very low threshold.

To address the requests of testing, ICC has set up the most advanced testing center in China mainland
which can provide testing service, products verification / validation service to IC companies with ultra low
costs. ICC cooperates with its partners to provide an SoC design total solution, which covers from system
design / verification, IP sourcing, SoC EDA tools, RTL-to-GDSII Services, Testing service, and system /
software integration. The SoC platform is to help IC design companies to enter into SoC design era with low
risk and low cost. All the functions or services ICC provides are aiming to strengthen the design capability of
the design house and academics in China. More information can be found at ICC's web site:
http://www.icc.sh.cn/

Japan

VLSI Design and Education Center (VDEC), which is located in the University of Tokyo, has been utilized by
academic users in Japan since its foundation in May, 1996. As an MPC service center, VDEC aims at
improvements of education on VLSI design and supports on VLSI chip fabrication for national universities,
public universities, private universities and colleges in Japan. VDEC receives a lot of supports from Japan
government, as well as semiconductor industries through STARC (Semiconductor Technology Academic
Research Center).
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Presently the following technologies are available for chip fabrication service.

A 2-poly 2-metal CMOS 1.2 pm process from SCG Japan Ltd. (OnSemiconductor Ltd.)
1-poly 5-metal CMOS 0.18 pum process from Rohm Co. Ltd.
2-metal 0.8um bipolar process from NEC Compound Semiconductor Devices Ltd.
1-poly 6-metal CMOS 90 nm from ASPLA
VDEC-MOSIS CMOS 0.25um /0.18um from TSMC
VDEC-MOSIS Si-Ge BiCMOS 0.5um from IBM

Last year we shifted our main chip fabrication service from ROHM 0.35um process to ROHM 0.18um
process. 0.35um process will not be provided to users from 2007. Instead, ROHM 0.18um runs are
increased to over 10 per year.

In last VDEC fiscal year (2006.4 — 2007.3), there were totally 24 chip fabrication runs in the last year, each
with a 2 to 3 months period. 103 professors and research groups from 55 universities and colleges
participated chip design and fabrication through VDEC. Totally 433 chips on 5397 mm? silicon area were
designed and fabricated. VDEC makes contracts with mainstream CAD vendors and provides 500 to 1000
CAD licenses for each CAD tool to end-users. In the past year, totally over 9500 CAD software licenses were
issued to 289 lab or group users. To provide high-speed access to CAD tool users at different districts,
VDEC set up branches in 9 universities in the whole country. By organization and help of VDEC, costly
facilities for LSI verifications such as IC logic tester, EB systems and FIB systems in these universities are
shared by all VDEC users now.

Besides, since 2003, some MOSIS chip fabrication technologies, such as TSMC 0.18um, 0.25um CMOS
and IBM 0.5um Si-Ge BICMOS, have been provided to VDEC users at a lower cost based on a close VDEC-
MOSIS cooperative relationship.

The 9th IP (Intellectual Property) Award ceremony was held in May, 2007. IP Award was founded by
NikkeiBP Inc and VDEC etc. in 1999 to promote IP development and reuse among academic researchers in
Japan.

The 11" VDEC Designers Forum, which is oriented to young researchers and students in universities, was
held at Hokkaidou in Sep, 2007. This forum provided a good chance for VDEC users to exchange their
experience on chip designs and tests. Besides, a set of self-teaching material for IC design with popular
CAD tools, including text and exercising data, was also developed for users. It can be freely downloaded
from VDEC web site.

VDEC holds a super clean room and various facilities including EB writer and FIB writer for researchers in
universities. Logic testers, EB prober and FIB modification system are also provided for chip verification
service.

Korea

IDEC (Integrated Circuit Design Education Center) was launched in 1995 with the support of the Ministry of
Commerce, Industry and Energy and major semiconductor industries for the purpose of educating designers
in the non-memory IC field. Since its establishment, IDEC has taken initiatives to improve the quality of VLSI
design education as well as the research environments in Korean universities.

The objectives of IDEC include (a) building-up and strengthening the infrastructure of VLSI design education;
(b) training highly-qualified VLSI system designers; and (c) contributing to Korean semiconductor industries
by promoting collaborations between universities and industries.

To accomplish these objectives, IDEC emphasizes
active operation of education systems that keep pace with current demands.
experience-oriented education based on practical training and projects.
enlargement of education opportunity by sharing networks and high-cost equipment.
continuous nationwide improvement of university-level education and research environment by means
of Working Group activities.
building IC technology information networks.
promoting systemization, standardization, specialization, and upgrade of educational materials.
building systematic and versatile networks for prompt acquisition of information.

Some of the projects that IDEC has supported include holding open lectures, developing high quality
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educational materials, providing CAD tools for free or at low cost, and providing opportunities to fabricate
chips through MPW (Multi-Project Wafer). The designers educated by IDEC, who are highly experienced in
CAD tool usage and making real chips, will play a significant role in reinforcing the competitiveness of
Korean semiconductors and system industries. The aforementioned IDEC projects will make it possible to
secure superior designers equipped with new technology and the ability to apply it, lighten the burden of
investment by corporations in human resource development, accumulate a variety of IPs, and even
accelerate technology innovation as a basis of reinforcing national competitiveness in the twenty-first century
as a consequence.

Currently, IDEC provides MPW services for 62 WGs (Working Groups) in Korea. As of January 2008, a total
of 1,814 IC chips have been successfully fabricated through the IDEC MPW (Multi-Project Wafer) program.
The technologies being provided in 2007 are listed below:

*« CMOS 0.35 y, 1-poly 4-metal, Samsung Electronics

*« CMOS 0.18 y, 1-poly 4-metal, Samsung Electronics

* CMOS 0.35 , 2-poly 4-metal, Magnachip/Hynix

* CMOS 0.18 , 1-poly 6-metal, Magnachip/Hynix

* CMOS 0.18 y, 1-poly 6-metal, Dongbu Electronics

* InGaP HBT, Knowledge-on

The students who fabricate chips using IDEC MPW Service are required to give posters/demo presentations
in the IDEC Chip Design Contest. The contest is structured to promote excellence in the design of IPs and
SoCs by guiding competition between students from universities and colleges. Moreover, in 2007, IDEC is
organizing the IP Design Contest hosted by Dongbu Electronics. This will be a good opportunity for students
to introduce new IPs and design activities undertaken in their laboratories. IDEC supports registration for
patents and IPs and intends to link industries and universities for IP based design technology development.

Along with these activities, IDEC has offered more than 2,222 lectures, seminars, and CAD tool training
sessions. More than 61,554 people have registered overall in IDEC's educational programs. All lectures
opened at IDEC are recorded onto CD-ROMs and lecture materials are also saved as pdf files and posted
on our web site. Since the end of 2005, IDEC has developed a web site to provide a collection of educational
materials for researchers working in the electronics departments of domestic industries and academia. This
web site provides access to semiconductor related materials, which are fully searchable and easily
downloaded at no cost. The contents cover four key subjects, Introduction to semiconductor engineering,
digital system design, electronic circuits, and integrated circuit design, as well as an additional ten subjects
that cover a total of 139 modules.

Moreover, IDEC has developed highly-qualified educational materials such as textbooks and lecture CD-
ROMs. IDEC has published 38 textbooks and released 245 lecture CD-ROMSs to date. The IDEC WGs have
used these textbooks for teaching and research materials, and the CD-ROMs are used as specialized
assistant materials. In addition, IDEC publishes a monthly newsletter, distributed to about 2,500 subscribers,
to provide information about the IC design field.

As of 2007, participants in the activities of IDEC included 389 professors and roughly 3,700 students in 62
working groups from 60 participating universities. Six regional centers located in Chonbuk National
University, Chonnam National, University, Hanyang University, Kwangwoon University, Kyungpook National
University, and Pusan National University are cooperating with IDEC for realizing better performance.
Regional IDECs have played important roles in cooperating with universities and industries.

Taiwan

National Chip Implementation Center (CIC) Project was initiated by the National Science Council in 1992.
This project aims to pave the way for a national research and service center for IC/System design. In 1993,
the CIC was established. Since 2007, Professor Chin-Long Wey has been the Director General. CIC
continues to deliver significant value to Taiwan’'s academia by providing the necessary infrastructure for I1C
design research. Those tasks include setting up the IC/System design and verification environment,
providing MPC and MP-SoC services, and training the IC/System design personnel. With the strong financial
support from National Science Council, CIC is proud to have been successful in providing high quality
services with cost-effective methods.

With the vision of being a world-class research and service center for IC/System design in Taiwan, CIC
focuses its missions on the following:

1. Provide the IC/System design environment

2. Provide the chip fabrication and measurement services

3. Promote the design technology, research results and international collaboration
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In 2007, the process technologies provided by CIC are listed below
A~ UMC 90nm MS CMOS,

TSMC 0.13um MS/RF CMOS,

TSMC 0.13um Logic/MS CMOS,

TSMC 0.18um 1P6M CMOS,

TSMC 0.35um 2P4M CMOS,

TSMC 0.35pm SiGe BiCMOS,

WIN 0.15um PHEMT GaAs,

TSMC 0.35um CMOS MEMS Post Process,

TSMC 0.18um CMOS MEMS Post Process.

Totally, there were 1721 prototyped ICs being successfully fabricated in 2007. Up to now, CIC has provided
MPC services for over eighty universities in Taiwan with 10,029 prototyped ICs including 9,044 ICs from the
academics (universities and polytechnics) and 985 ICs from the research institutes as well as industrial
sectors. Furthermore, CIC also develop Sip module and CMOS MEMS technologies for acadmia.

As far as the CAD tools are concerned, softwares provided by Altera, Agilent, Ansoft, ARM, Aptix, Cadence,
CoWare, Dolphin Integration, Green Hill, Intel, Magma, Mentor Graphics, Monta Vista, National Instrument,

Parasoft, SpringSoft, Synchronicity, Synopsys, Syntest, Tl, TransEDA, Xilinx, etc. have also been introduced
for the IC/System design. So far, 91 universities and polytechnics have installed over 17000 EDA tool
environments. In addition, the ASIC standard cell libraries for Faraday UMC 90nm CMOS, Artisan TSMC
0.13um CMOS, Artisan TSMC 0.13um CMOS Metro, Artisan TSMC 0.13um Power Manager Kit, and Artisan
TSMC 0.18um1P6M CMOS have brought into operation. Furthermore, CIC also develop SoC platform, SIP,
MP-Soc(Multi-project SoC) platform, embedded system design and verification platform, etc. to provide
more advanced technologies for academia.

Besides, CIC offers measurement and verification services, including laser cut service, optical interferometer
service and MEMS motion analysis service. The probe station with the function of laser cutting is also
available for IC testing and debugging. In addition, the RF device/circuit/system measurement systems have
been established, such as vector network analyzer with probe station, load-pull system and automatic
program for RF IC measurement. The noise figure analyzer and communication measurement system are
available, too. Furthermore, CIC has set up the Agilent 93000 SoC test system with 320 digital channels and
660 Mbit/s for each channel. Totally, CIC measurement and verification service is provided to 613 projects in
2007. Moreover, there are many training courses well accessible to the universities and polytechnics. CIC
provides academia training courses twice a year. A total of 8419 attendees enrolled the intensive training
courses in 2007. In the future, much effort will be devoted to cultivate superior IC/System designers and
develop advanced IC/System design technology.

USA

Introduction

MOSIS is a low-cost prototyping and small volume production service for VLSI circuit development with a
worldwide customer base. Since 1981, the service has fabricated more than 50,000 integrated circuit
designs for use by commercial firms, government agencies and universities and has served as the model for
similar operations throughout the world. It is a not-for-profit organization started in 1980 by DARPA (Defense
Advanced Research Projects Agency of the U.S. Department of Defense) at the Information Sciences
Institute to provide their research community with access to advanced IC fabrication lines in a cost effective
manner. The cost reductions were the result of the use of the Multi-Project-Wafer (MPW) concept in a single
fabrication run, the fabrication cost then being shared among all the users. Since this number ranges from
approximately 1 to 60 projects for step and repeat processes, (feature sizes of 1.5 p to 65nm) to 220 projects
for full wafer lithography processes, this resulted in significant cost savings. In 1986, the service was further
expanded to include U.S. commercial firms and in 1995 to include both commercial firms and educational
institutions outside the U.S. Since 1994, MOSIS has been entirely self-supported, deriving all of its revenue
from commercial operations.

Industrial Program

As described in the introduction, MOSIS derives all of its current revenues from commercial sources. A listing
of the fabrication run schedules (regularly scheduled MPW runs; dedicated runs at customer’s discretion),
available technologies (CMOS 1.5p to 65nm, SiGe BiCMOS 0.5 to 0.13u; CMOS HV), design tools and other
requirements can be accessed through our web site. The MOSIS customer profile ranges from small
companies with less than 50 employees (approximately 47% of industrial firms), to large industrial firms with
more than 500 employees (approximately 46%) as well as various research laboratories worldwide.
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Educational Program

In addition to the commercial work that supports the service, MOSIS operates an educational program open
to universities worldwide. The program is divided into two major parts: (1) Projects designed by students
enrolled in VLSI design classes at accredited universities and (2) Research projects from universities which
are not funded by other sponsors. In the ten-year period from 1990 to 1999, MOSIS processed a total of
12,130 student IC designs from universities in the US at no cost to the participating universities. These
designs came from VLSI classes totaling more than 50,000 students in beginning and advanced VLSI design
classes. A MOSIS Advisory Panel for Education consisting of three professors from U.S. universities and
members of contributing industrial concerns provide guidance and direction to the educational program as
well as identifying and securing sources of funding.

The fabrication of the educational projects is done at no cost to the participating universities. Funding for the
Educational program is provided through contributions from the Semiconductor Industry Association and
industrial firms (AMIS, IBM). The administrative expenses of the program as well as a portion of the
operating expenses are provided by the MOSIS Service.

Available Technologies

Fast-turnaround prototype and low-volume fabrication of integrated circuits is available through a number of
major commercial IC fabrication vendors such as Agilent/HP (now Avago) Technologies (0.5u CMOS), AMI
Semiconductor (0.35y, 0.5y, 0.7y, 1.5u CMOS), IBM (65nm, 90nm, 0.13y, 0.18u and 0.25u CMOS; 0.13y,
0.18u, 0.25y, 0.35u and 0.5u SiGe BICMOS) and TSMC (0.13p, 0.18p, 0.25y, 0.35u4 CMOS). CMOS-
compatible MEMS technologies are also available. Other technologies such as austriamicrosystems (0.35u
CMOS, 0.35u HV CMOS, 0.35u SiGe BiICMOS) are available through a partnership with CMP in France.

The operation of the MOSIS Service is highly automated. Designs are received electronically, both from
universities and from commercial sources. The designs are automatically placed in a queue for the
requested technology by the system’s front end, and the transaction records as well as the fabrication
parameters are automatically validated (The system checks for valid account and other administrative
details). The fabrication runs are conducted on a regular schedule, which is published and distributed for a
minimum of a six-month period. Low volume production runs are processed whenever the customer is ready.
The MOSIS service handles all the details of merging of the projects and generates all the necessary
information to produce the required phototooling. For additional details please consult the MOSIS web site at
http://www.mosis.com/

H — Cooperation with other services

Cooperative agreements
CMP has signed cooperative agreements with the following Institutions over the time:
- CIC, Taiwan
- FAPESP, Brazil
- Royal Institute of Technology, Sweden
- ICC, China
- IDEC, Korea

CMP Distributors
< Singapore, Russia, Australia/New Zealand
e Southeast University, Nanjing — China
» K&H, Beijing — China (North)
e WizTrade, Ranana — Israel
DesignFuture, Pondicherry — India
Integrated Microsystems (IMS), Gurgaon — India
Dubai Silicon Oasis, Dubai - United Arab Emirates

Collaboration CMP — CMC — MOSIS

From 2001 the three main ICs manufacturing services from USA (MOSIS), Canada (CMC) and France
(CMP) started a partnership in order to exchange some of their services and to enlarge the portfolio of
technologies proposed by each partner. In this way technologies from austriamicrosystems and OMMIC
were offered to MOSIS customers and technologies from Peregrine, IBM and Vitesse were offered to CMP
customers. This program was still developed in 2007, in particular for MEMS: many circuits were fabricated
through CMP for CMC (Canada) Institutions. Such program is necessary to support escalating costs of very
deep sub-micron processes or the low demand of very specialized processes.



CMP Annual Report 2007

[I — INTEGRATED CIRCUITS MANUFACTURING

A - Main data

Main data concerning the circuits fabricated in 2007 are the following:

page 21

401 circuits for Research (268), Education (54) and Industry (79)

105 participating Institutions from 23 countries

oo oo

19 technologies in CMOS, BiCMOS, SiGe BiCMOS, HEMT GaAS and MEMS

79 circuits (20%) fabricated for industrial purposes for 29 Institutions in prototyping or low volume
28 MEMS circuits were fabricated in MUMPS technologies and CMOS bulk micromachining

B - Circuits' list and processing for each run

B.1 — Run tables in 2007

austriamicrosystems 0.8 p BICMOS

SA80B7_1

Technology: austriamicrosystems 0.8 u BICMOS BYQ
Starting date: 24 May 2007

Delivery of chips: 10 July 2007

Institution Town Country Top Cell ERI(®) Function
NIPSON Belfort FR top_NIPSON |
1 Institution(s) 1 Circuit(s)
(*) Circuit for Education (E) or Research (R) or Industry (1)
SA80B7_2
Technology: austriamicrosystems 0.8 p BICMOS BYQ
Starting date: 18 July 2007
Delivery of chips: 28 December 2007
Institution Town Country Top Cell ERI Function
CEA-Saclay Gif sur Yvette FR ATHED [
CEA-Saclay Gif sur Yvette | FR SFE16 |
1 Institution(s) 2 Circuit(s)
SA80B7_3
Technology: austriamicrosystems 0.8 yu BICMOS BYQ
Starting date: 26 November 2007
Delivery of chips: 31 December 2007
Institution Town Country Top Cell ERI Function
NIPSON belfort FR top_NIPSON |
1 Institution(s) 1 Circuit(s)
austriamicrosystems 0.35 p CMOS
A35C7_1
Technology: austriamicrosystems 0.35 p CMOS C35B4C3
Starting date: 22 January 07
Delivery of chips: 11 May 2007
Institution Town Country Top Cell ERI Function
A high-resolution time interpolator
electronic prototype based on the
association of a delay locked loop and a
voltage controlled delay line. That
ENSICAEN-LPC Caen FR bloc_time_stamp_2_v2 R prototype is designed to provide a time
measurement system in order to stamp
physic events. The final version could
equip different experiments of few 10000
channels in 2010-2012.
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LPSC Grenoble FR CAN12b_tot | Low power analog to digital converter.
Univ. de Bourgogne, LE2I Le Creusot FR retine5 R .64X64 cmos f°.r high speed embedded
image processing.
INESS Strasbourg FR ECG_V5_BPF_full R Biomedical application prototype.
INESS Strasbourg FR ECG_V5_full R Biomedical application prototype.
INESS Strasbourg FR VHDMOS2FINAL R Vertical Hall sensor.
SOFRADIR Veur_ey FR IM335A_TOP | This cw_cwt is for electrical parameter
Voroize extractions at low temperature.
Ho_ng Kong University of Kowloon HK buckboost E Switch Mode Power Converter.
Science & Technology
Ho_ng Kong University of Kowloon HK ENSOVI E F’ow_er c_lrcun for Energy harvesting
Science & Technology applications.
Ho_ng Kong University of Kowloon HK V2 HPE R Power management (swith mode
Science & Technology regulator).
Eglnngese University of Hong Shatin HK agslogic E Quaternary adder, adiabatic logic circuit.
Eglnngese University of Hong Shatin HK FYP_TOP1 E Amplifier and power converter designs.
Eglnngese University of Hong Shatin HK FYP_TOP2 E Amplifier and power converter designs.
Eg'n”gese University of Hong | gy, iy HK 22012007 E  |Current mode pipelined ADC.
The IC chip was designed for the 1024-bits
. - . . . RSA Public-Key Cryptographic
\Vocational Training Council Wanchai HK rsa_io E Coprocessor. The applications includes for
smart card, mobile devices and PDAs.
A high speed 8051 with DES core
\Vocational Training Council Wanchai HK top E embedded for security terminal
applications.
Tokyo University of Science Tokyo JP NSCHIPO1 R 'Sr:s;g:rscuns of photodiodes for image
Korea Advanced Institute of
Science and Technology Daejon KR KAIST R Electronic ballast control IC.
(KAIST)
N_atlonal University of Singapore sG egfe07a R Progra_mmable g_al_n_ampllfler and filter for
Singapore EEG signal acquisition.
N_atlonal University of Singapore SG mixchip2 E Sensor readout circuit.
Singapore
University College London London UK INA R Test structure readout circuit for inductive
Sensors.
The University of Texas at Comparator and current source. The
Dallas, Engmgenng and _ Richardson uUs dragon E acquired items mc_Iudlng current source
Computer Science, Electrical and comparator will be used for academic
Engineering education and research purpose.
13 Institution(s) 22 Circuit(s)
A35C7_2
Technology: austriamicrosystems 0.35 p CMOS C35B4C3
Starting date: 26 March 07
Delivery of chips: 21 June 2007
Institution Town Country Top Cell ERI Function
Unlversldade Politecnica de Valencia ES PESIC64A R Analpg Eront-end for Nuclear Imaging
Valencia Applications.
Institut Natlonal c_ies Evry FR CHIP200new R O_ptlcal slice image sensor with 16x200
Telecommunications Evry pixels.
Institut National des . Optical fingerprint motion detection image
Telecommunications Evry Evry FR FPstick R sensor with 32x32 smart pixels.
CEA-Saclay Gif sur Yvette | FR IdefX_ECLAIR_An |
LPSC Grenoble FR pixel_4b_DSM |
LIRMM Montpellier FR FPGA_MTJ R
IPHC - CNRS / Université Louis Strasbourg FR IMOTEPD_top | Erontend pl_'ototype chip deghgateql to the
Pasteur time stamping of photomultiplier signals.
IXL Talence FR BOVINUS R TAG RFID for animal identification.
A quadrature VCO & a programmable
divider for WLAN application and a passive
Chinese University of Hong Shatin HK PLLparts2 R UHF RFID tag are included. The tag

Kong

receive, decode and backscatter ASK
signal. The tag can also rectify RF signal
and generate its own power. In addition,
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there are a differential inductor and the
associated de-embedded structures for
measurement.
Front-end circuit to amplify, convert into
Istituto Nazionale Fisica Bari IT rocmini | digital and read-out signals induced on
Nucleare Bari P RPC detectors equipped with mini-strips,
for precise muon particles tracking.
N_atlonal University of Singapore sG BMDASE_DMO_517 R This is a blo-medlc_al data acqws_mon front-
Singapore end module with microcontroller interface.
National University of . This is a bio-medical data acquisition
Singapore Singapore SG BMDASE_TRX_618 R module with embedded transmitters.
National University of This is a configurable frontend module
Si y Singapore SG BMDASE_VGA_530 R designed for ultra-low power bio-medical
ingapore d L
ata acquisition.
Test chip for low power image processing,
Imperial College of Science London UK dylan R replicating the processing of the human
retina.
University College London London UK AmpACC R Test-strucutres for bioamplifier.
12 I nstitution(s) 15 Circuit(s)
A35C7_3
Technology: austriamicrosystems 0.35 p CMOS C35B4C3
Starting date: 23 April 07
Delivery of chips: 09 July 2007
Institution Town Country Top Cell ERI Function
CEA-Saclay Gif sur FR MIMOSA16bis_TOP | Mon_ol|th|c Active Pixel Sensor for charged
Yvette particle detection.
LPSC Grenoble FR chip_ill_v2 |
Observatoire de Paris Nancay FR ELISA_02 R
) Circuit designed for astroparticle
LPNHE Paris FR preL2_16 | experiment HESS?2.
Unlyersﬂe Pierre et Marie Paris FR vrata_asic R Readout circuit for an array of bolometers.
Curie, LISIF
INESS Strasbourg FR AgeingChip R Aging evaluation circuit.
64 channels semi-digital readout system
. . o ) for gaseous detectors, like micromega,
Institut de Physique Nucléaire | Villeurbanne FR ILCDHCAL_v2 | GEM or RPC-Smart-power features added
to comies with ICe HCAL requirements.
Ho_ng Kong University of Kowloon HK boost_dual RE Low voltage dual inout Power Converter
Science & Technology for research purpose.
Hong Kong University of Kowloon HK DPWMVO2_tapeOutv03 RE Digital pulse width modulator in Switch
Science & Technology Mode Power Converter.
Ho_ng Kong University of Kowloon HK eesm RE  [Switch Mode Power Converter.
Science & Technology
Eglnngese University of Hong Shatin HK msctop E Buck converter design.
Multichannel amplifier with multiplexing for
Politecnico di Milano Milano IT norris R neural low field and action potential
recording.
Korea Advanced Institute of
Science and Technology Daejon KR BQB_MC R g/lasﬁg;—tiscl)?]ve DC-DC converter for Polar
(KAIST) op '
Korea Advanced Institute of . - e .
Science and Technology Daejon KR MMA_Amplifier R Au'dl'o amplifier W'.th high .f'de.“ty and high
efficiency for mobile application.
(KAIST)
Korea Advanced Institute of
Science and Technology Daejon KR MS_rev2 R !\;Iasﬁs;—ﬁs(l)?]ve DC-DC converter for Polar
(KAIST) PP '
N_atlonal University of Singapore sG EEGS E 8 chan_nel _EEG measurement Wlth $0H_z
Singapore powerline interference attenuation filtering.
Demonstrator of microcontroller using
Cortus APS 32 bit processor IP with DSP
extensions. Internal X and Y memories of
Cadence Design Systems Ltd. | Bracknell UK chip | 1Kx32 bits for DSP. External

asynchronous sram/flash interface.
Periperhals include 12C, SPI, timers with
capture and compare, USB full speed
function etc. Debug support via JTAG.

13 I nstitution(s)

17 Circuit(s)
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Institution Town Country Top Cell ERI Function
Balearics Islands University Palma de ES UIBO7A R lef_erent analog blocks for a research
Mallorca project.
Observatoire de Paris Nancay FR ELISA_HF R
SUPAERO Toulouse FR PIXEL_CHIP R Test vehl_cle for_ chara_cterlsatlon. Image
sensor with various pixel type.
Institut de Physique Nucléaire | Villeurbanne FR PA_TOP |
Hong Kong Institute of Shatin HK AA_MERGED R |Range finder.
\Vocational Education
CK:QLngese University of Hong Shatin HK smartcard E Smartcard IC.

. . . Front-end circuit to amplify and read-out
Istituto NaZ|o_naIe Fisica Bari IT gastone | signals collected by GEM detectors for
Nucleare Bari : . -

precise particle tracking.
Multichannel amplifier with multiplexing for
Politecnico di Milano Milano IT bioADC R neural low field and action potential
recording.
Multichannel amplifier with multiplexing for
Politecnico di Milano Milano IT biomatrice R neural low field and action protential
recording.
Koszalin University of Koszalin PL MTA R
Technology
Chalmers University of Goteborg SE adderchip E VLSI d¢3|gn project in undergraduate
Technology education.
S . L S 5 project for education : 2 digital DLL\'s, 1
Linkdping University - ISY Linkdping SE Topcell E sigma-delta converter, 1 16-bit adder.
Neurofuzzy circuit for research activity.
Bogazici Univ. Istanbul TR F FINAL TOP 2 ¢ | R [Analog design techniques used for
implementation. An early stage of research
for analog neurofuzzy designs.
University College London London UK INAchip E AN |nst_rum_entat|on gmpllfler with c-
neutralization technique.
MOSIS Z':;'”a el us AA_MERGED R [Power management ASIC.
MOSIS ll\qllgr/ma del us T76RAB R CMOS image sensor.
MOSIS Marina del Us T76SAR R Cus_tom designed m|cr0contro||_er t{;\llored to
Rey a wireless sensor network application.
14 I nstitution(s) 17 Circuit(s)
A35C7_5
Technology: austriamicrosystems 0.35 p CMOS C35B4C3
Starting date: 23 July 07
Delivery of chips: 28 September 07
Institution Town Country Top Cell ERI Function
Universite Blaise Pascal Aubiere FR calice_0707 R Amplifiers prototypes dedicated to Pipeline
ADC, and analog memory.
LPSC Grenoble FR ADC_DS_pixel |
LPSC Grenoble FR CAN12b_07 [ Low power analog to digital converter.
LPNHE Paris FR ASPIC_TOP R CCD readout.
Digital circuit for zero data suppression. This
IPHC - CNRS / Université Louis design compress data produced by a
Pasteur Strasbourg FR Topsuzel ! Monolithic Active Pixel Sensor detecting high
energy particules.
Ho'ng Kong University of Kowloon HK Buck_tapeOut RE Digitally controlled buck.
Science & Technology
Ho'ng Kong University of Kowloon HK smpc R High performance Linear regulator for
Science & Technology research purpose.
Hong Kong University of Kowloon HK V2_HPF_07Juv2 | RE
Science & Technology
Chinese University of Hong Shatin HK PLLparts3 Itis a PLL designed for WLAN application at
Kong 2.4 GHz.
Politecnico di Bari Bari IT sipmchip This circuit contains a complete analog front-
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end channel for silicon photo-multiplier
detectors. It consists of an input current
buffer with very low input resistance, a fast
current discriminator, a charge sensitive
preamplifier to integrate the current delivered
by the detector and a baseline holder to set
the DC value of the output of the analog
chain. A voltage buffer and a current
reference circuit have be also added to make
easier the test pf the prototypes.

A 240x320 pixel image sensor which

University of Tokyo Chiba JP MVC_240x320 R :
calculate moments of an image.
Kanazawa University Kanazawa P RETSU R Test circuit of image sensor for eye tracking
system.
'Tokyo University of Science Tokyo JP NS_070723 R Test circuits of photodiodes for image
sensors.
This is a configurable frontend module
National University of Singapore | Singapore SG BMDATE R designed for ultra-low power bio-medical
data acquisition.
National University of Singapore | Singapore SG 98051 R This is rr_ncroco_ntroller deS|gned_for ultra-low
power bio-medical data processing.
3D measurement for weal field magnetic
National University of Singapore | Singapore SG MCG-3d-full E signals with 50Hz attenuation filtering and
sensor driving circuits.
Test circuit for pixel detector for the
UC Lawrence Berkeley National Berkeley Us MarTest3 R |nte_rnat|on linear collider. Intgnd(—_:-q final
Laboratory devices would ve used for scientific
instrumentation at the ILC.
12 I nstitution(s) 17 Circuit(s)
A35C7_6
Technology: austriamicrosystems 0.35 p CMOS C35B4C3
Starting date: 24 September 07
Delivery of chips: 11 December 07
Institution Town Country Top Cell ERI Function
Observatoire de Meudon Meudon FR YHasicN5 | Proximity electronlc_s _for a ﬂ'gh.t camera
based on an IR or visible matrix detector.
INSA Lyon Villeurbanne FR FC0907 E Transistor and inductor test structures.
Ho'ng Kong University of Kowloon HK SMDC RE High performance linear regulator for
Science & Technology research purpose.
(Izglnngese University of Hong Shatin HK LDO_TOP E LDO regulator.
. . . They are quadrature VCO and
Chinese University of Hong Shatin HK PLLparts4 R programmable divider for WLAN
Kong .
application at 2.4 GHz.
NARA Institute of Science and Nara Ip CA35C76KH_AR37 E Or_1—ch_|p neural_snmulator a_nd '_FEGs for
Technology scientific experimental applications.
. . Image sensor which polarization sensing
NARA Institute of Science and Nara JP CA35C76SSHY_POL E function for scientific experimental
Technology -
applications.
. . Image sensor which polarization sensing
NARA Institute of Science and Nara JP CA35C76TSAH_VIVO E function for scientific experimental
Technology o
applications.
Koszalin University of Koszalin PL MTB R
Technology
Koszalin University of Koszalin PL MTC R
Technology
This is an analog test IC designed within
an academic research project. The design
incorporates mainly a continuous-time
Bogazici Univ. Istanbul TR SDMD1SEPO7_revl R sigma-delta modulator and other blocks

like a single-bit D/A converter, comparator
and a fourth order bandpass filter for
individual testing.

7 Institution(s)

11 Circuit(s)

A35C7_7

Technology: austriamicrosystems 0.35 p CMOS C35B4C3
Starting date: 26 October 07
Delivery of chips: 22 January 08
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Institution Town Country Top Cell ERI Function

The design sent for prototyping consists in
some isolated blocks that will be used to
validate some design methodologies

Universidade de Brasilia- - adopted by our research team. These

Faculdade de Tecnologia Brasilia BR EPUSP_NAMITEC R blocks consist in a RF power amplifier, a
voltage controlled oscillator, an analog-
digital converter, a SRAM bit cell and
some passive components.

ESTIA/ LIPS Bidart FR Puce_LNA R [Different LNA designs for consumption

- optimization.

LPSC Grenoble FR CAN12b_07_DEM [ Low power analog to digital converter.

INVIA Meyreuil FR GEMO1 [ USB transceiver.

LPNHE Paris FR PRL2 [
FAMOSI2b is a ultra fast CMOS imaging

INESS Strasbourg FR TOP_FAMOSI2b R system. It consist of a matrix of 64 rows by
128 columns of pixels.

IPHQ - CNRS / Université Strasbourg FR Mimosa22 | Monollthlc actlve_ pixel sensor dedicated to

Louis Pasteur high energy particule physics.
In this ASIC we have implemented 3
versions of a 4 bits adder. The first one
has been generated with Cadence
Encouter from a VHDL program . The
second one is a standard one, based on

ENSEEIHT Toulouse FR total3 R and, or and xor gates. The last one is a
new kind of adder, based on not-xor
gates. This new circuit is attempted to
decrease propagation times. The idea is
to compare the performances obtained by
the 3 versions.

Université Paris 13 Villetaneuse | FR Circuit2007v2 R

INSA Lyon Villeurbanne | FR FC1007 E Voltage controlled oscillator @ 2.4 GHZ.

Ho_ng Kong University of Kowloon HK SLDR R High performance linear regulator for

Science & Technology research purpose.

Eglnngese University of Hong Shatin HK cptop E Power converter design.

Politecnico di Milano Milano IT analog_sorter R B'°5'~?f.‘5°r. for in-vitro neuronal signal
amplification.
Multichannel amplifier with multiplexing for

Politecnico di Milano Milano IT biomatrice R neural low field and action potential
recording.

Universita "Mediterranea” di Reggio The IC acts as an RFID active tag with on-

. h . IT fatto E A

Reggio Calabria Calabria chip antenna.
The circuit implements a wireless

Universita "Mediterranea” di Reggio T top chip def R temperature sensor. The chip contains a

Reggio Calabria Calabria p_chip_ ring oscillator, a logic block and some p-n
junction used as solar cells.

NARA Institute of Science and Nara JP CA35C77AT_SimpVIVO R Image sensor for neural imaging.

Technology

NARA Institute of Science and Nara Ip CA35C77DN_VIVO R _Image sensor for neural imaging and

Technology interfacing.

NARA Institute of Science and Nara Ip CA35C77KY_RP R Photosensor for investigation on sensor

Technology array system.

NARA Institute of Science and Nara Ip CA35C77SS_AR38 R Neural stimulator for scientific research

Technology works.

NARA Institute of Science and Nara Ip CA35C77SS_PWM R Image sensor with pulse width modulation

Technology architecture.

'Tokyo University of Science Tokyo JP 07M1CHIP R Test circuits A/D

Tokyo University of Science Tokyo JP AKICHIP R Image sensor.

Tokyo University of Science Tokyo JP DOICHIP2 R Image sensor.

'Tokyo University of Science Tokyo JP NS071026_array R Image sensor.

'Tokyo University of Science Tokyo JP NS071026_TEG R Test circuits of image sensor.

Tokyo University of Science Tokyo JP OHNOCHIP R Image sensor.

N_atlonal University of Singapore SG ecfe07b R For ECG signal acquisition.

Singapore

N_atlonal University of Singapore SG external_full E Flash ADC.

Singapore

N_atlonal University of Singapore SG Final_w_pads E Flash ADC.

Singapore

National University of Singapore SG 1C02 R Pulse generator circuit.

Singapore
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N_atlonal University of Singapore SG lyzADC E Flash ADC.
Singapore
N_atlonal University of Singapore SG OOK_transmitter_top R Low power transmitter.
Singapore
Test circuit for pixel detector for the
UC Lawrence Berkeley . . international linear collider. Intended final
National Laboratory Berkeley us M2PixRadChip : devices would be used for scientific
instrumentation at the ILC.
MOSIS I\R/I:}r/ma del us T7ABAA R Image sensor SOC.
The University of Texas at Amplifier and current sensor. The aquired
Dallas, Engineering and . . items will be used to verify the designed
Computer Science, Electrical Richardson us Chip1007_SongMeng E circuit performance for academic research
Engineering paper.
The University of Texas at Power stage of a charge pump. The
Dallas, Engln_eerlng and _ Richardson Us TOTAL_XIWEN E aqu_lred |tems WI|| be used to verify the _
Computer Science, Electrical designed circuit performance for academic
Engineering research paper.
20 Institution(s) 37 Circuit(s)

SA35C7_1

Technology: austriamicrosystems 0.35 p CMOS C35B4C3
Starting date: 30 March 2007

Delivery of chips: 7 December 2007

Institution Town Country Top Cell ERI Function
LETI/CEA Grenoble Grenoble FR ACTINA2_test |
LETI/CEA Grenoble Grenoble FR ACTINA2 [
1 Institution(s) 2 Circuit(s)

austriamicrosystems 0.35 4 CMOS RF

A35R7_4

Technology: austriamicrosystems 0.35 p CMOS RF C35B4M3
Starting date: 19 November 07

Delivery of chips: 04 February 08

Institution Town Country Top Cell ERI Function
University of Patras Patras GR FPAWF2007 R Programable Analog Filter.
University of Southampton Southampton | UK d2_top_level_0708 E Programmable Analog filter.
2 Institution(s) 2 Circuit(s)

austriamicrosystems 0.35 u CMOS High Voltage

A35V7_1

Technology: austriamicrosystems 0.35 p High Voltage H35B4D3
Starting date: 05 February 2007

Delivery of chips: 30 April 2007

Institution Town Country Top Cell ERI Function

UC Lawrence Berkeley National Berkeley us CHIP |

Laboratory
Geiger mode avalanche phototdiode pixels
and supporting circuits. These photodiode

Radiation Monitoring Devices Watertown UsS top_ae211 | devices are use(_j t_o (_jgtectlon of very low _

Inc. - levels of light. Minimizing the dark current in
the photodiode pixels is important in
improving the performance of the devices.

2 Institution(s) 2 Circuit(s)
A35V7_2

Technology: austriamicrosystems 0.35 p High Voltage H35B4D3
Starting date: 04 May 07
Delivery of chips: 30 July 2007
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Institution Town Country Top Cell ERI Function
Control circuit for ultrasonic transducer with
Lappeenranta University of amplifier, digital outputs and HALL sensor
Technology lappeenranta Fl ALL_FINAL_V2 RE test structures. Mixed-signal design with HV
and LV parts.
1 Institution(s) 1 Circuit(s)
A35V7_3
Technology: austriamicrosystems 0.35 p High Voltage H35B4D3
Starting date: 10 August 2007
Delivery of chips: 16 October 2007
Institution Town Country Top Cell ERI Function
. Updated version of a previous prototype DC
UC Lawrence Berkeley National Berkeley us DC2DC0707 R to DC downconvertor for use in the ATLAS
Laboratory ;
experiment at CERN.
1 Institution(s) 1 Circuit(s)
SA35V7_1
Technology: austriamicrosystems 0.35 p High Voltage H35B3D2
Starting date: 02 April 07
Delivery of chips: 14 June 07
Institution Town Country Top Cell ERI Function
CSEE Riom France  |cmp_sa35v7_1 |
1 Institution(s) 1 Circuit(s)
austriamicrosystems 0.35 p SiGe BICMOS
A35S7 1
Technology: austriamicrosystems 0.35 p SiGe BiCMOS S35D4M5
Starting date: 05 March 2007
Delivery of chips: 05 June 07
Institution Town Country Top Cell ERI Function
Université Paris Sud, IEF Orsay FR top R
Institut de Physique Nucléaire Villeurbanne FR FORTH | PMTs readout.
ETA-IC Design Center Istanbul TR blokdlva2 | A block o logarithmic amplifier circuit.
ETA-IC Design Center Istanbul TR DAC1020C_TOP | 10 bit resolution DAC circuit.
ETA-IC Design Center Istanbul TR DEMUX18 | 4 channel Demultiplexing chip.
ETA-IC Design Center Istanbul TR TEST_LNA | Contains test circuits for lower noise figure.
MOSIS g:;ma del us rx_77155 R LD driver and receiver.
MOSIS g:;'”a del us tx_77156 R |LD driver and receiver.
4 |nstitution(s) 8 Circuit(s)
A35S7_2
Technology: austriamicrosystems 0.35 p SiGe BiCMOS S35D4M5
Starting date: 11 June 07
Delivery of chips: 10 September 07
Institution Town Country Top Cell ERI Function
. . San :
University of Navarra Sebastian ES dynamite R
SPIROC (SIPM integrated Read Out Chip):
. Dedicated very front-end electronics for an
LAL Orsay FR spirocl R ILC prototype hadronic calorimeter with SIPM
readout.
National University of Singapore | Singapore SG 2DESIGNS R Frequency synthesizers.
This is a channel prototyped IC for readout of
micro channel plate detectors. The
ETA-IC Design Center Istanbul R BUZZY | gppllcatlon is for suentl_flc rt_asearch of plasma
in space aboard a multi-national space
agency collaboration satellite to be sent to
Mercury.
UC Lawrence Berkeley National | Berkeley us HERMESO | This is a channel prototyped IC for readout of
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Laboratory

micro channel plate detectors. The
application is for scientific research of plasma
in space aboard a multi-national space
agency collaboration satellite to be sent to

Mercury.
5 Institution(s) 5 Circuit(s)

A35S7_3

Technology: austriamicrosystems 0.35 p SiGe BiCMOS S35D4M5

Starting date: 10 September 07

Delivery of chips: 22 November 07

Institution Town Country Top Cell ERI Function
University of Oulu oulu FI PULSERECEIVER3 | R [~ front-end receiver channel for a laser
pulse timing detection.
Cergy- - . . .

ENSEA . FR tout_circuit RE  |Special impedance-design kit.

pontoise
2 Ingtitution(s) 2 Circuit(s)

A35S7 4

Technology: austriamicrosystems 0.35 p SiGe BiCMOS S35D4M5

Starting date: 19 November 07

Delivery of chips: 04 February 08

Institution Town Country Top Cell ERI Function

Institut FEMTO-ST Besancon FR TOPOCXOv1 R Crystal based oscillator.

TRIPAC includes a frontend circuit for

detection and a fast trigger with small

filter. The frontend circuit is composed of
, : 5 charges preampliers with slow RC-CR

Centre d'Etudes Ngclealres Gradignan FR TRIPAC | shaper. The trigger is a non-delay-line

de Bordeaux-Gradignan . L g
constant-fraction discriminator producing
a pulse with the first zero crossing of a
tripolar signal which is used as time
reference point.

MAROC is the readout chip designed for
the ATLAS Luminometer made of Roman

LAL Orsay FR maroc3 | pots. Itis used to readgu_t 64 channels‘
multi-anode photomultipliers and supplies|
64 trigger outputs and multiplexed
outputs.

This circuit is the second version of a low

Université Pierre et Marie noise multiplexing readout for

Curie, APC (AstroParticule et | Paris FR B2B R superconducting detector arrays. It will

Cosmologie) operate at 4 K near the cryogenic
detectors.

Institut de Physique Nucléaire | Villeurbanne | FR front_end_chip_innotep_v3 | _(I_:Egrge preamplifier for APD and PM in
This is a 64 channel IC for readout of
micro channel plate detectors. The

UC'Lawrence Berkeley Berkeley UsS HERMES64 | app||cat|_on is for scientific rese_arch_of

National Laboratory plasma is space aboard a multi-national
space agency collaboration satellite to be
sent to Mercury (BepiColombo mission).

MOSIS Marinadel | g T7BKAA R |Driver.

Rey
MOSIS '\R":;'”a del 1 ys T7BKAB R |Receiver.
7 Ingtitution(s) 8 Circuit(s)

STMicroelectronics 0.12 p CMOS

S12C7_1

Technology: STMicroelectronics 0.12 u CMOS HCMOS9GP

Starting date: 03 January 2007

Delivery of chips: 04 June 2007

Institution Town Country Top Cell ERI Function

ENSERG Grenoble FR FINAL_EM_RECEPT_PLOTS R UWB RF front-end.

ENSERG Grenoble FR FINAL_PLOTS R UWB RF front-end
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ENST

Paris

FR

SECMAT

Experimental Soc embedding security
hardware accelerators shielded against
side-channel attacks. Three DES (regular,
\WDDL and SecLib, the last two using the
backend-duplication and dual-rail pairs
shielding) and one real-time
reconfigurable FPGA can be launched by
a 6502 processor, programmable in C.
The cryptoprocessors, as well as the 6502
CPU, are insulated from the substrate
thanks to a NISO horizontal layer. The
SecLib DES (quasi-delay insensitive
glitch-free four-phase dual-rail logic)
already has its metal dummies. The ASIC
is testable thanks to two scan chains.

Linkdping University - ISY

Link6ping

SE

CHIP

Multi-standard baseband processor for

Wireless Applications.

3 Institution(s)

4 Circuit(s)

S12C7 2

Technology: STMicroelectronics 0.12 u CMOS HCMOS9GP

Starting date: 27 February 2007

Delivery of chips: 17 July 2007

Institution

Town

Country

Top Cell

ERI

Function

Technical University of
Denmark

Lyngby

DK

TOP

This circuit contains two harmonic
oscillators running at 5GHz and designed
for low phase noise. They are vased on
semi-customized inductors, mos
varactors and two binary weighted
switched capacitors.

ENSERG

Grenoble

FR

TOTAL_EM_RECEPT_PLOTS

UWb RF RX-TX front-end.

ENSERG

Grenoble

FR

TOTAL_RETARD_PLOTS

UWB RF TX front-end.

LETI/CEA Grenoble

Grenoble

FR

CMP9C72W0

The «CMP9C72WO0» circuit is the
corrected version of the Ultra-WideBand
RF receiver for Low Data Rate
applications. This receiver has a new
patented architecture allowing the
detecion of 3-to-5 GHz pulses with the
goal of less than 20 mW power
consumption. It is compliant with new
IEEE 802.15.4a standard. The receiver
integrates the complete path from
antenna input to digital output signals.
The submission of the circuit is done with
respect to the deal between LETI and
ST-Microelectronics concerning
technology access as well as UWB LDR
developments.

LETI/CEA Grenoble

Grenoble

FR

CMP9C72W1

The «CMP9C72W1» circuit is the new
version of Ultra-WideBand RF emitter for
Low Data Rate applications. The emitter
has a new patented architecture allowing
emission of less than 1-GHz-width pulses
at 4.5 GHz with a totally programmable
shape thanks to an ultra-fast 5-bit digital-
to-analog converter. Numerical
waveforms are loaded in 18 different
pulse shapes. On demand one of the 18
banks is selected and readout through
the DAC. As this circuit allows the
emission of any shape and especially
burst pulses, it is compliant with the new
IEEE 802.15.a4 standard. The
submission of the circuit is done with
respect to the deal between LETI and
ST-Microelectronics concerning
technology access as well as UWB LDR
developments.

LETI/CEA Grenoble

Grenoble

FR

LETIBE_V1_3

SoC including an ultra-low power IEEE
802.15.4 (Zigbee) compliant transceiver
and 8051 microcontroller.

LETI/CEA Grenoble

Grenoble

FR

SENSORIF

MEMS readout circuit.

LETI/CEA Grenoble

Grenoble

FR

TOP_ASSEMBLAGE_4CASN1

| MIR2

Capacitance to voltage converters.
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LETI/CEA Grenoble Grenoble

FR

TOP_ASSEMBLAGE_4CASN1
| STD

Capacitance to voltage converters.

Politecnico di Milano Milano

FF_TFD1A

Different prototypes of pixel photo-
detectors and different read-out circuits
for APS arrangement.

Southampto
n

University of Southampton

UK

DOIP_1_TOPCELL

Phase locked loop circuits.

5 Ingtitution(s)

11 Circuit(s)

S12C7_3

Technology: STMicroelectronics 0.12 u CMOS HCMOS9GP

Starting date: 02 May 2007
Delivery of chips: 25 October 2007

Institution Town

Country

Top Cell

ERI

Function

Université Catholique de
Louvain, Laboratoire de
Microélectronique

Louvain la
neuve

BE

UCL_0507

\Voltage-controlled oscillator, low-noise
amplifier, RF switches digital substrate
noise measurement circuit and test
structures.

Faculté Polytechnique de

Mons
Mons

BE

FPMS_ST013 020507

This circuit contains 2 blocks foreseen for
a zigbee radio. The first block is a low
pass filter and the second is an analog to
digital converter (sigma-delta continuous
time).

University of Paderborn Paderborn

DE

TSPN

Test chip for measurements on the circuit
behaviour influenced by parameter
variations of a full-custom mixed-signal
integrator and comparator design.

University of Turku Turku

Fl

LNA_TOP

RE

The chip contains amplifier circuits.

ENSERG Grenoble

FR

FINAL_LOC

UWB RF RX-TX front-end.

LETI/CEA Grenoble Grenoble

FR

P3TGP60

P3T is a test circuit for X-ray medical
imaging. Each pixel contains a photodiode
and analog processing. Four different
photodiodes are implemented . The aim of
this circuit is thus to evaluate the
performance of each photodiode and of
analog processing.

LETI/CEA Grenoble Grenoble

FR

PN1_FINAL

PN1 is a test circuit for a matrix imaging
device. Several design variations are
tested over the 32x32pixels. These
variation deal with the photodiodes and
with the pixel level signal processing.

IXL Talence

FR

PLL24G

Phase and locked loop (PLL) at 24 GHz
with frequency doubler.

IXL Talence

FR

UMTSDIFF

UMTS & WCDMA PA.

IXL Talence

FR

UWB_LC

UWB LC ladder LNAs. Both of them are

dedicated to european UWB bands, from
3to 5 and 6 to 11 GHz respectively, and
one other converts from 3 to 10GHz US

band.

INFN - Pisa Pisa

APSEL2CT

The circuit contains 4 small matrices of
pixels intended for testing feasibility of
monolithic active pixel sensors in a 130
nm cmos technology, in view of
application to particle tracking in high-
energy physics experiments.

University of California Berkeley

us

PICOCUBE_POWER_2

Provides the power management and
conversion functions for an ultra-low-
power wireless sensor node. Contains
low-power references and control circuitry
in addition to switched-capacitor voltage
converters.

9 Institution(s)

12 Circuit(s)

S12C7 4

Technology: STMicroelectronics 0.12 p CMOS HCMOS9GP

Starting date: 02 July 2007
Delivery of chips: 25 October 2007

Institution Town Country Top Cell ERI Function
Balearics Islands University Palma de ES UIBO7ST130A R ThIS' circuit contains two experiments , one
Mallorca dedicated to corroborate a charge-based
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model for crosstalk estimation and a second
one destinated to capture fast transient
currents generated in the circuit.

ENSERG

Grenoble

FR

ULTRACOM_7

UWB RF front-end.

LETI/CEA Grenoble

Grenoble

FR

PIXA

Université Pierre et Marie
Curie, SOC LIP

Paris

FR

NBHASD2

The circuit is a bandpass sigma-delta
modulator converting analog to digital
signals at RF frequencies. LC resonator and
raised-cosine DACs are respectively to
shape the quantization noise and decrease
the sensitivity to the filter noise.

IXL

Talence

FR

IPANEMA

High speed quantizer for continuous time
Delta-Sigma ADC.

Universita di Bergamo

Dalmine

APSEL3T1

This chip contains : 1. an 8x8 matrix of
monolithic active pixel sensors, 2. a couple
of 3x3 matrix of monolithic active pixel
sensors.

Universita di Bergamo

Dalmine

APSEL3T2

Same as APSEL3T1

INFN Genova

Genova

APSEL3D

The circuit contains a matrix (8x32) of pixels
intended for testing feasibility of monolithic
active pixel sensors in a 130 nm cmos
technology, in view of application to particle
tracking in high-energy physics
experiments.

University of Modena and
Reggio Emilia

Modena

FELIXPA

High output power broadband differential
Class-E power amplifier with on chip
custom balun. The chip is also suitable for
edge evolution of UMTS if inserted in a
Front-End Transmitter Test Chip based on
LINC+Direct Modulation architecture. It
includes a built-in injection-locked VCO
acting as a preamplifier. Output impedance
is 50 Ohm on-chip matched. Input
impedance is 50 Ohm for each input
provided through a proper input bonding
and an external inductor.

University of Southampton

Southampton

UK

BIGCAT_TOPCELL

Phase locked loop integrated circuit.

University of California

Berkeley

us

ADC_CHIP2V2

This project investigates the possibilities of
enhancing ADC performance using digital
signal processing techniques. Specially the
\Wiener filtering concept is applied to correct
analog impairments. By means of an LMS
learning algorithm, the performance of
correction can be adapted to track
environmental changes. With this approach,
analog circuits can be made simple to
leverage on high switching speed of short-
channel CMOS devices, while accuracy of
conversion solely relies on the back-end
digital processing. In this chip, a sigma-
delta ADC is used to calibrate a fast-but-
coarse pipelined ADC. The target
specification is 12-bits running at 400 MHz.
This is a second revision.

10 I nstitution(s)

11 Circuit(s)

S12C7 5

Technology: STMicroelectronics 0.12 p CMOS90 HCMOS9GP
Run scheduled on 11 September 2007 but postponed until following run

Institution Town Country Top Cell ERI Function
LETI/CEA Grenoble Grenoble FR LNAUWBHBA | ;hs\f\',g’g;"jigm]”oofg ti“;f’ggelfizde‘“cate"
Politecnico di Milano Milano IT TFD_RUN2 R
2 Institution(s) 2 Circuit(s)
S12C7_6
Technology: STMicroelectronics 0.12 u CMOS HCMOS9GP
Starting date: 20 November 2007
Delivery of chips: 21 March 2007
Institution Town Country Top Cell ERI Function
University of Paderborn Paderborn DE chip_version_b_pad R The chip is a receiver chip of a
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synchronous QPSK transmission system. It
includes full-custom 1:8 demuxers and a
digital signal processing unit. The signal
inputs operate a frequency of 10 GHz and
the system clock is 640 MHz. The digital
part of the chip includes a complete data
recovery and an electronic polarisation
control to enable polarization multiplexed
transmissions.

Universitat de Barcelona

Barcelona

ES

RUN_1107_UB R

This IC is composed by several analogue
circuits, as it is described as follows: a
bandgap reference sensor, a temperature
sensor, a comparator, a linear low-drop-out
regulator, an integrated rectifier.

ENSERG

Grenoble

FR

ULTRACOM_8 R

UWB mixed RF front-end.

LETI/CEA Grenoble

Grenoble

FR

LNAUWBHB |

This circuit is a low noise amplifier
dedicated to UWB application on (6GHz-
8.5GHz).

LETI/CEA Grenoble

Grenoble

FR

LORELEIV1 [

LETI/CEA Grenoble

Grenoble

FR

SPINAMP |

This circuit is a DC to 5 GHZ low noise
sense amplifier for instrumentation
application.

LETI/CEA Grenoble

Grenoble

FR

UWB_TCR_V2 [

The circuit is the completion of a complete
UWSB transceiver SOC design for low power
low data rate applications in the 4-to-5 GHz
band. Each part of the circuit can operate
separately with its own programmable 10s
in such a way that the chip can behave
either like a complete transceiver, a IEEE
802.15.4a stand alone receiver or a IEEE
802.15.4a stand alone transmitter.

LETI/CEA Grenoble

Grenoble

FR

UWBFMDEM1_TOP |

The circuit is an LNA amplifier combined
with multiplier for UWB (6 GHz-8.5GHz)
signal demodulation.

LETI/CEA Grenoble

Grenoble

FR

UWBFMDEMZ2A |

The circuit is an UWB FM demodulator for
(6-8.5GHz) application based on LNA,
multiplier and delay cell.

TIEMPO

Montbonnot

FR

DES_plots |

Asynchronous DES.

INFN

Roma

Mimoroma2 |

The chip implements a pixel detector to be
used in the high energy physics field. It will
detect ionizing particles and measure their
incidence position with a precision of the
order of few micrometers in both x and y
coordinates.

INFN Genova

Genova

Apsel4D |

The chip includes 32x128 matrix of
monolithic active pixel sensors with deep n-
well feature and fast sparsified digital
readout.

Linkdping University - ISY

Linkdping

SE

Chip_Top R

Experimental chip for evaluation of different
adder circuits.

University of California

Berkeley

us

D_adc_chip R

High performanace background calibrated
pipelined analog to digital converter. Chip
contains analog part of the converter : a
DLL for clock generation, a slow high-
precision sigma-delta A/D converter and a
high-speed low-precision pipelined A/D
converter. The A/D should operate at 400
MHz with 9 effective bits of precision
consuming 220mW of power.

The University of Texas at
Dallas, dept of electrical
engineering

Richardson

us

10g_equalizer E

The circuit is designed as a 10 Gbps FIR
structure receiver equalizer to compensate
channel loss as much as 20 dB at
fundamental frequency.

10 I nstitution(s)

15 Circuit(s)

SS12C7_1

Technology: STMicroelectronics 0.12 y CMOS HCMOS9GP
Starting date: 03 April 2007
Delivery of chips: 10 August 2007

Institution Town Country Top Cell ERI Function
Imperial College of Science | London UK CORRELATOR_CHIP_R4_1V2 R L.OW power corr(_elatgr processor for
biomedical application (especially for
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ECG waveform matching).

1 Institution(s) 1 Circuit(s)

SS12C7_2

Technology: STMicroelectronics 0.12 p CMOS HCMOS9GP
Starting date: 23 May 2007

Delivery of chips:

Institution Town Country Top Cell ERI Function
Soc for microrobot control. The Soc includes
microprocessor (DW8051), 8K of program
Universitat de Barcelona Barcelona ES ISWARM_V3 R RAM, 2.K or da_ta RAM, sever ?I ADCs f_or
sensor interfacing, and specifically designed
circuits for optical communications. The SoC
includes a voltage regulator.
1 Institution(s) 1 Circuit(s)
SS12C7_3
Technology: STMicroelectronics 0.12 p CMOS HCMOS9GP
Starting date: 20 August 2007
Delivery of chips: 09 January 2008
Institution Town Country Top Cell ERI Function
University of Turku Turku El PCIPAAK R 64 x 64 ceII_masswer parallel mixed-modo
focal plane image sensor array.
1 Institution(s) 1 Circuit(s)
STMicroelectronics 90nm CMOS
S09C7_1
Technology: STMicroelectronics 90nm CMOS CMOS090
Starting date: 19 January 2007
Delivery of chips: 05 July 2007
Institution Town Country Top Cell ERI Function
3GHz DC-DC converters are designed which
Queen's University Kingston CA ICBBCL7A R use clock charge recycling to improve the
effeciency of the conversion.
' . . . The design includes : 1. front-end amplifier 2.
Queen’s University Kingston CA ICLTRCDR R equalizer 3. detector 4. ring oscillator 5. demux
The circuit inplements a 4-PAM receiver front-
end targetting 40-Gb/s transmission through a
lossy coaxial cable (50 dB loss at 20 GHz). The
Queen's University Kingston CA ICLTRPPC R design consists of a low-noise broadband
preamplifier (TIA), single-ended to differential
conversion, inductor-based peaking equalizer,
variable-gain amplifier (VGA) and 5 50 ohm.
A 60 GHz radio transmitter is implemented
along with several test structures for device and
circuit level characterization. The transmitter is
comprised of a 2nd Harmonic differential VCO,
Queen's University Kingston CA ICLTRSV2 R 30 GHz frequency divider, double-balanced
Gilbert cell mixed and power amplifier. Test
structures include a transistor, varactor, VCO
tank inductor and a breakout of the mixer and
power amplifier.
Compensation of modal dispersion over short
Queen's University Kingston CA ICLTRTC1 R multlmpde optical f|b_re_s f”‘t 40 Gbrs using
travellling wace IIR (infinite impulse response)
electronic equalization.
Queen's University Kingston CA ICLWTSA1 R 1 volt core, 4 G_bps,_ ultra low power clock and
data recovery circuit.
The circuit is a low-power short-range
Novelda AS Kviteseid NO EﬁV:%A—TOP—LEV | transceiver based on UWB radio technology for
use in applications with relaxed data rates.
The circuit consists of different sub-circuits of
Novelda AS Kviteseid NO P2V3B_TOP_LEV | an UWB radio transceiver like pulse generator,
EL S A
LNA, statistical discriminator.
University of Oslo Oslo NO HOVEDCELLE R The circuit cont'ams test cells for gate_) leakage
and some multiple-valued logic circuits.
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Norwegian University of
Science and Technology

Trondheim

NO

BOMBAY

RE

Analog front-end for application in medical
ultrasound.

Linkdping University - ISY

Linkdping

SE

TOPVIEW

A 6 bits flash ADC.

Georgia Institute of Technology

Atlanta

us

GT_JAN2007

Passive and active millimeterwave device
modelling and circuit design research. Scalable
small signal, noise and large signal devices
characterization and modelling up to 110 GHz,
millimeterwave circuit design building blocks
(low noise amplifier, power amplifier, mixer,
VCO) and integrated transceiver design for
high data rate commercial wireless
communications. Optimization techniques for
parasitic extraction and design centering
techniques for robust millimeterwaves circuit
design.

University of California

Berkeley

us

AJTSTOP

This is a class-D power amplifier for the 2.4
GHz frequency band using digital pulse-density
modulation for amplitude modulation. The
output power is in the 10-20 dBm range and it
is expected to show efficient, linear
amplification for a polar-type architecture.

University of California

Berkeley

us

BWRC_S09C7_1

60 GHz circuits : * 2 60 GHz phase shifters * 2
60 GHz power amplifiers * Wilkinson Power
Combiner * 60 GHz LO buffer * distributed
amplifier * 30 GHz mixer * 4 60 GHz resonators
* 10 60 GHz test structures * 1 transmission
line test structure

University of California

Berkeley

us

DPWMPATOP

This circuit is a power supply for a RF power
amplifier that consists of a digital pulse wave
modulator attached to a buck converter. It is
designed to have a switching frequency of
~100 MHz with a bandwidth of 20 MHz. The
DPWAM is a ring oscillator with taps along the
chain that mixed together and connected to the
buck converter. The buck converter is a larger
inverter driven by chain of 5 smaller inverters.

University of California

Berkeley

us

TOP_SUBVTH_M
CML

This chip os tp verify the power efficiency of
MCML (MOS current mode logic) in the
application of ring oscillator. We are going to
test the characteristics of a single ring
oscillator, and also the correlation of one
hundred adjacent oscillators. Also, for the
operation of MCML in sub-Vth, a newly
proposed current bias circuit is equipped, and it
would show a good robustness to temperature
and voltage supply variation with ultra low
power as a whole system. Currently the
simulation result is showing us, the power
consumption is 7UA with VDD-1.25V including
a ring oscillator and bias circuitry for the
oscillation frequency of 2GHz. 1. One hundred
ring oscillators consisting of subthreshold
MCML (MOS current mode logic) 2. ultra low
power current bias circuit 3. drivers 4. SPI
(Serial Parallel Interface) and other digital
control blocks.

University of California

Berkeley

us

\VT_CD_090

Analysis of device performance variation using
a MOS array interleaved with ELM polysilicon
gate length test structures. *Test site modules
included : - Main module contains serpentine
electrical linewidth measurement structure
interleaved with MOS cell array for dense
characterization of both gate length variation
and electrical MOS performance variation. -
additional isolated test modules : . isolated
MOS structure with direct 4-pt probing
capabilities . isolated ELM structure for
independent gate length measurement . Van
der Pauw structure for measurement of sheet
resistance * Overall goal is to investigate the
effects of linewidth and orientation (horizontal,
\vertical) in short-range process variability as
captured through electrical linewidth(gate
length) measurements and MOS electrical
performance (threshold voltage)
measurements.




CMP Annual Report 2007

page 36

MIT Cambridge

us

ASIC_S7_FILL

This is an improved version of our earlier DSP
chip. It incorporates several architectural
enhancements ( an instruction microcache and
improved memory banking), and takes
advantage of ST's low-power process flavor.

8 Institution(s)

18 Circuit(s)

S09C7_2

Technology: STMicroelectronics 90nm CMOS CMOS090

Starting date: 20 April 2007
Delivery of chips: 05 October 2007

Institution Town

Country

Top Cell

ERI

Function

Queen's University Kingston

CA

ICLBCR7A

The circuit on die contains mainly a block
of active decoupling capacitor and a block
of 3-bi analog-to-digital converter. The
active decoupling capacitor helps to
reduce power supply noise and is
designed suitable for the 90nm process.
The analog-to-digital converter monitors
the power supply noise in real time and
outputs digital signals for further
processing needs.

Queen's University Kingston

CA

ICLBCS7S

A 4GHz linear mixer, 1 GHz low-pass gm-
C filter and 4GHz 4 bit flash ADC are
designed to serve as one channel of a
high-bandwidth 8 GHz ADC system that
has been proposed for increasing the
banswidth of analog-to-digital converters.

Queen's University Kingston

CA

ICLMGMTS

We intend to fabricate an ADC which is
reconfigurable with respect to its
resolution (number of bits) and speed
(sampling frequency). Its is designed
based on a novel pipelined architecture to
achieve resolution (10-13 bits) and speed
(0.4-40 MS/s) reconfigurability, while
maintaining a constant energy per
conversion step.

Queen's University Kingston

CA

ICLPMRGH

Our team is working towards the
implementation of a visual cortical implant
that would give blind people the ability to
perceive light. An essential part of this
visual stimulator is a fully integrated multi-
mode CMOS digital pixel sensor which is
the subject of this RFMR. This high
dynamic range, high frame rate using
multiple modes of operation to match the
requirements of the image processing
module to which it will be connected. The
final image transmitted to the patient
should provide him with a 3D feel.

Instituto Microelectronica

Sevilla (IMSE) Sevilla

ES

YEDPRIOR

This circuit is simply a frequency
synthesizer for ZigBee applications in the
band of 2.4 GHz.

Institut Supérieur

d’Electronique du Nord Lille

FR

FULBERT2

All digital RF bandpass sigma-delta
converter.

University of Modena and

Reggio Emilia Modena

UNIMORECOFINO05

The designed circuit is down-conversion
mixer to be used in the front-end of a Ku-
band radiometer for wilfire detection. The
design was carried out in the frame of a
national research program entitled
"Silicon integrated radiometer for fire
prevention and civil and environmental
safeguard” funded by the Italian Ministry
of University of Research.

University of Parma Parma

SAR6_TOP_LEVEL

The circuit implements and analog-to-
digital converter (ADC)for high-speed
applications (i.e. UWB systems). The
architecture of the ADC is interleaved (7
slices), using a fully synchronous
successive-approximation solution for
each slice. The choice of architecture,
together with synchronous design allows
to reach a low power consumption and an
expected resolution of 5.5 effective bits.
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Novelda AS

Kviteseid

NO

P2Vv4_TOP_LEVEL

The circuit contains different test modules
for use in a UWB radio system like
Transmitter, Oscillators, and Front-end
detection circuits.

University of Oslo

Oslo

NO

KRETSEN

A differential delta sigma ADC and Ultra
Wide Band transmitter. *Remaining DRC-
errors should be fixed when adding
dummies.

University of Oslo

Oslo

NO

KRETSTO

Test chip with elements of a control unit
for a medical implant.

Link6ping University - ISY

Linkdping

SE

TOPVIEWCHIP1

4-bits ADC and FIR filter test circuitry.

Linkdping University - ISY

Linkdping

SE

TOPVIEWCHIP2

Miscellanious Flip-flop test circuits and
high-speed DLL test circuit.

University of Michigan

Ann Arbor

us

AAT_SARADC

12 bit analog-to-digital converter.

University of Michigan

Ann Arbor

us

SHAHRZAD_ADC

O |W| W |O| D

The design is low power and low speed
asynchronous A/D converter.

Georgia Institute of
Technology

Atlanta

us

GT_APR2007

Passive and active millimeterwave device
modeling and circuit design research.
Scalable small signal, noise and large
signal devices characterization and
modelling up to 110 GHz, millimeterwave
circuit design building blocks (Low Noise
amplifier, power amplifier, mixer, VCO)
and integrated transceiver design for high
data rate commercial wireless
communications. Optimization techniques
for parasitic extraction and design
centering techniques for robust
millimeterwaves circuit design.

University of California

Berkeley

us

90NMPA

The design contains the following circuits
1 1. A 4-way 60 GHz power amplifier with
a Wilkinson Power combiner 2. A wide
band distributed amplifier 3. A 4 way
Wilkinson Power combiner 4. Differential
Power Amplifier with integrated baluns 5.
Differential Power Amplifier with local
feedback for gain improvement

University of California

Berkeley

us

ADPM90

This is version 2 of a class-D power
amplifier. The center frequency is 2.4
GHz. Technology is digital pulse-density
modulation for the amplitude path. The
output power is in the 10-20 dBm range
an it is expected to show efficient, linear
amplification for a polar-type architecture.
The input is a 5bit digital code for
guantized output level.

University of California

Berkeley

us

CTHULHU2

Ultra low power wireless receiver to be
used for low cost sensor nodes with short
communication range (10 meters or less).

University of California

Berkeley

us

FE60G

- complete 60GHz Receiver - 60 GHz
LNA - 60 GHz Mixer - 60 GHz Phase
shifter - UWB Phase Shifter - Baseband
Variable Gain Amplifier

MIT

Cambridge

us

MIT_UWB_S09C7_2

This circuit is a highly integrated ultra-
wireband (UWB) wireless transceiver that
operates in the 3-5 GHz band. The
transceiver is optimized for low power,
low data rate applications.

University of Virginia

Charlottesvill
e

us

UVA_CHIPTOP

Computational units with power gating
switches for low power operation; SRAM
block with low power circuits; tunable
sense amplifiers.

UCLA

Los Angeles

us

ADC3_TOP

A 300 MHz Analog-to-Digital Converter
Prototype.

UCLA

Los Angeles

us

DIGTX

This is digital RF transmitter including
digital PLL and modulator.

UCLA

Los Angeles

us

DIGTX2

This is digital RF transmitter including
digital driver and digital modulator.

UCLA

Los Angeles

us

PA

This is digital RF transmitter Power
Amplifier.

Stanford University

Stanford

us

FPGA_INTERCONNECT

In addition, an independent test circuit for
a 4-bits 3.2 Gsps FLASH analog-to-digital
converter with novel offsed cancellation
scheme for individual comparators is
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included on the chip.

15 Institution(s)

27 Circuit(s)

S09C7_3

Technology: STMicroelectronics 90nm CMOS CMOS090
Starting date: 18 July 2007
Delivery of chips: 09 January 2008

Institution

Town

Country

Top Cell

ERI

Function

Queen's University

Kingston

CA

ICLAAUNF

The circuits to be tested are different
versions of the Soft-EQU base node.The
proposed characterization will allow us to
perform system level simulation for
analogue decoders and choice the best
suited topology for this particular process.

Queen's University

Kingston

CA

ICLCYCDR

This is a time-to-digital and delay locked
loop designs. The system test the
accuracy and resolution of TDCs using
DLLs.

Queen's University

Kingston

CA

ICLCYK10

This circuit is a high-speed analog-to-
digital converter (ADC). It consists of a
Voltage-to-time converter and a time-to-
digital converter in various iterations for
test. Clock frequency is 5 GHz.

Queen's University

Kingston

CA

ICLCYPWM

This project is related to the design of a
pulse width modulator using the CMOS
90nm technology. The application is

wireless communication infrastructures.

Queen's University

Kingston

CA

ICLWTDL1

A hierarchical clock deskewing
architecture for a clock data recovery
circuit.

Queen's University

Kingston

CA

ICLWTSJ2

SRAM units with techniques for tackling
soft errors as well as lowering power and
area consumptions.

VTT Information Technology

Espoo

Fl

AA_VTT_CH7_TOP

60 GHz prototype circuits: ampllifiers,
phase switch, frequency doubler, mixer,
test structures.

University of Parma

Parma

PLL13G_TOP_LEVEL

The circuit implements a Phase loocked
loop circuit that is used to provide a 13
Ghz cmos square wave from a 25 MHz
input reference.

University of Perugia

Perugia

UPGCHIP

This circuit realizes the IF amplifier and
the square-low detector of a single-chip
microwave radiometer operating at 13
GHz. The radiometer architecture is based
on a direct conversion receiver and the
noise bandwidth is determined by a 100
MHz active low-pass filter. Such a filter is
realized with a cascade of three gm-C
cells featuring a total voltage gaint about
40 db. The power consumption of the
whole circuit is of about 2.5 mA at 1.2V.
The fully integrated radiometer will be
devoted to imaging systems for the
detection of forest fires.

Universita degli studi di Pisa

Pisa

NKEY_UNIPI2

The circuit implements the base-band
function of a full CMOS integrated RFID
for remote authentification systems.

Universita degli studi di Pisa

Pisa

PISA_1

Analog RF building blocks of a system-on-
a-chip microwave radiometer on silicon.

Universita degli studi di Pisa

Pisa

PISA 2

Analog RF building blocks of a system-on-
a-chip microwave radiometer on silicon.

Universita degli studi di Pisa

Pisa

PISA 3

Analog RF building locks of a system-on-
a-chip ultra wide band (3.1-10.6 GHZ)
pulse radar on silicon.

Novelda AS

Kviteseid

NO

P3V3_TOP_LEVEL

The circuit is a UWB-radar for measuring
distance with high precision.

Norwegian University of
Science and Technology

Trondheim

NO

SCARABP

10 bit fully differential comparator based
switched capacitor circuit pipelined
analog-to-digital converter.

University of Michigan

Ann Arbor

us

BOGUE_FOLDINGADC

9 bit 500M/s folding ADC. Uses digital
calibration technigues to overcome
mismatch in the analog circuitry.
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Georgia Institute of
Technology

Atlanta

us

GT1_JUL2007

Passive and active millimeterwave device
modelling and circuit design research.
Scalable small signal, noise and large
signal devices characterization and
modelling up to 110 GHz, millimeterwace
circuit design building blocks (low noise
amplifier, power amplifier, mixer, VCO)
and integrated transceiver design for high
data rate commercial wireless
communications. Optimization techniques
for parasitic extraction and design
centering techniques for robust
millimeterwaves circuit design.

Georgia Institute of
Technology

Atlanta

us

GT2_JUL2007

Same as GT1_JUL2007

University of California

Berkeley

us

MARS_SPEC V1

mars-spec-vl is a high performance 1.5
GSPS spectrum analyzer with applications
in UWB and cognitive radio, for terrestrial
and space-borne application. DDR LVDS
1/0Os are compatible with off-the shelf
A/Ds. The design will be tested with an
alpha-particle source to evaluate
sensitivity to cosmic radiation. The circuit
uses a 4-way parallel, stream-based
architecture to continuously power
spectral samples for up to several
seconds at a time.

University of California

Berkeley

us

VULGARE_TOP

This is a test chip containing very low
energy and low leakage digital building
blocks made up of pass transistors using
self-timed techniques.

University of Washington

Seattle

us

JHIHRR

The chip contains 4 sub-circuits: 1. an
analog implementation of the k-means
clustering algorithm 2. floating gate test
structures 3. an RF frequency divider 4. a
low frequency oscillator.

11 Institution(s)

21 Circuit(s)

S09C7_4

Technology: STMicroelectronics 90nm CMOS CMOS090
Starting date: 24 October 2007
Delivery of chips: 6 March 2007

Institution

Town

Country

Top Cell

ERI

Function

Queen's University

Kingston

CA

ICLBCS7Y

This design is an on chip termination circuit
using active inductors instead of passive
ones. For the purpose of comparision a
termination circuit with a passive inductor is
also included. The design is intended for
high-speed wireline application such as
serial links.

Queen's University

Kingston

CA

ICLMGABC

The primary objectives of this project
include the design and fabrication and
testing of a millimeterwave (60 GHz)
voltage controlled oscillator which makes
use of an on-chip antenna that is
miniaturized using metamaterials. A
complementary LC-VCO is used for this
purpose along with a differential on-chip
loop antenna/inductor that forms the
resonator circuit. A metamaterial ground
plane has been used to miniaturize the on-
chip antenna/inductor component.

Queen's University

Kingston

CA

ICLMGICL

The design is an optical receiver, used for
converting current from a photodiode into a
voltage logic swing. The circuit gives the
initial signal gain, then brings the levels to
digital swings.

Queen's University

Kingston

CA

ICLTRBL1

The design is a 16-tap feedforward
equalizer meant for use with 10-Gb/s local-
area multimode fibre links. The equalizer
makes use of active delay and a
programmable summation network (i.e.
digitally programmable tap coefficients).
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Queen's University

Kingston

CA

ICLTRSLC

Digitally controlled oscillators (DCOs) are
desirable for the next generation of wireless
communication devices because the
traditional voltage controlled oscillators
suffer from squeezed voltage-head room,
unreliable analog voltage resolution and
difficulties in integration into a digital PLL
made with deep-submicron CMOS
processes. In addition, a DCO with a wide
tuning range is desirable in order to
combine different access technologies
(such as WLAN, WPAN, etc.) into one
network. Two ring-oscillator-based DCO's
are implemented here that meet the above
requirements. Both DCO's are capable of
guadrature outputs and can be
programmably reconfigured to yield several
frequency tuning curves with the widest
range being 2.8GHz to 10.3GHz.

Instituto Microelectronica
Sevilla (IMSE)

Sevilla

ES

SADALMELIK

The circuit is an RF to IF front-end for a
Zigbee transceiver in the 2.4 GHz band.
The supply voltages used are 1.2V and 2.5
V.

University of Turku

Turku

Fl

UTU_TOP

Prototype chip for illustrating statistical
mismatch compensation techniques in
deep sub-micron technology.

University of Oslo

Oslo

NO

KRETSFIRE

Test circuits: radar transceiver , delta-sigma
pulse modulator.

University of Oslo

Oslo

NO

KRETSTRE

Test circuit: charge pump, colour photo cell,
delta sygma ADC.

Norwegian University of
Science and Technology

Trondheim

NO

CINCINNATI

Readout circuits for CMUTSs (capacitive
micromachined ultrasound transducers).

Linkdping University - ISY

Linkoping

SE

SIGDEL

Sigma delta converter and analog front
end.

Georgia Institute of Technology

Atlanta

us

GT_1_OCT2007

Passive and active millimeterwave device
and circuit design research. Scalable small
signal, noise and large signal devices
characterization and modelling up to
110GHz, millimeterwave circuit design
building blocks (low noise amplifier, power
amplifier, mixer, VCO) and integrated
transceiver design for high data rate
commercial wireless communications.
Optimization techniques for parasitic
extraction and design centering techniques
for robust millimeterwaves circuit design.

Georgia Institute of Technology

Atlanta

us

GT_2_OCT2007

Same as GT_1_OCT2007.

Georgia Institute of Technology

Atlanta

us

GT_3_OCT2007

Py

Same as GT_1_OCT2007.

Georgia Institute of Technology

Atlanta

Us

GT_4_OCT2007

Same as GT_1_OCT2007.

University of California

Berkeley

us

DAFIR_64_8 FLD

This is a second revision of a previously
taped out circuit that applies distributed
arithmetic in a novel way to realize a
reconfigurable FIR filter that meets the
baseband filtering requirements for digital
video broadcasting , WLAN and cellular 3G
wireless standards. This version includes
sleep transistors to shut off memory blocks
that are not being used.

University of California

Berkeley

us

PHASED_ARRAY90

The goal of this project is to build a full
functionning beam-forming transceiver for
wireless LAN applications (frequency bands
2.4-5 GHz) in 90 nm CMOS. In this tapeout
, we will be building and testing individual
components that are building blocks of this
beam forming circuit (e.g. phase-shifer, PA,
LNA).

University of California

Berkeley

us

RF_BPSDM

The test chip contains two passive
guadrature miwer followed by a high-speed
sigma-delta A/D utilizing a passive loop
filter. Target RF frequency is at 1 GHz. The
sigma-delta A/D is four time-interleaved,
giving an approximate output data rate at 4
Ghit/s. Target SNR is > 70db across 1 MHz
bandwidth.

The University of Texas at

Richardson

us

ADC6G4BYAO

The circuit is a 4 bit flash analog to digital
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Dallas, Dept of Electrical
Engineering

converter. It is designed to work at the
sampling rate of 6Gsamples/s and the
output signal is decimated by 64 of the
sampling rate for characterization purpose.

Very low power serializer with integrated

Stanford University Stanford us OPTX R vertical-cavity surface emitting LASER
(VCSEL) driver.
10 I nstitution(s) 20 Circuit(s)
STMicroelectronics 65 nm CMOS
S65C7_1
Technology: STMicroelectronics 65 nm CMOS CMOS065
Starting date: 09 February 2007
Delivery of chips: 16 May 2007
Institution Town Country Top Cell ERI Function
Circuit dedicated to UWB TX frequency
generation for MEDEA-SWANS project. The
die is composed of two circuits: two 16th sub
IXL Talence FR SUBOSV4 R harmonic injection locked oscillators based on
two serial differential oscillators and two
pulses generators to realize the
synchronization.
1 Institution(s) 1 Circuit(s)
S65C7_2
Technology: STMicroelectronics 65 nm CMOS CMOS065
Starting date: 06 April 2007
Delivery of chips: 24 July 2007
Institution Town Country Top Cell ERI Function
LETI/CEA Grenoble Grenoble FR jw_prototype2_v2 | A complexe FIR sampled filter+ADCs.
LETI/CEA Grenoble Grenoble FR omapvlTop | Very high datg ra_te phase demodulator
for RFID applications.
IXL Talence FR DOMINICA R
Chip includes test structures such as
University of California Berkeley us BWRCST65RFTC1APRO7 R transmission lines, active deV|ces'W|th
custom layouts, and custom passive
devices.
3 Institution(s) 4 Circuit(s)
S65C7_3
Technology: STMicroelectronics 65 nm CMOS CMOS065
Starting date: 22 June 2007
Delivery of chips: 08 October 2007
Institution Town Country Top Cell ERI Function
LETI/CEA Grenoble Grenoble FR jw_prototype2 |
ALPIN stands for Asynchronous Low
Power Innovactive Noc. This circuit
implements synchronous IP blocks
. connected through an asynchronous
LETI/CEA Grenoble Grenoble FR top_alpin_pad | network-on-chip. A lot of low power, low
voltage and low leakage techniques have
been implemented at design and
architectural level.
LoMoSA+project-DC/DC inductive buck
LETI/CEA Grenoble Grenoble FR TOP_CODA | [ooost converter for digital application
(designed to be compatible with integrated
passive components).
Low power inductive switched DC/DC
LETI/CEA Grenoble Grenoble FR TOP_CYGNE | converter for analog applications (SWANS
Project).
Institut Supérieur .
d’Electronique du Nord Lille FR ROCCO
IXL Talence FR MNF
This circuit is a direct digital synthesizer
LAAS Toulouse FR LAAS_DDS_MOBILIS R designed to be a frequency reference for
the MOBILIS project.
Georgia Institute of Technology| Atlanta us GT_Jun2007_65nm R Passive and active millimeterwave device
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modelling and circuit design research.
Scalable small signal, noise and large
signal devices characterization and
modelling up to 110 GHz, millimeterwave
circuit design building blocks (low noise
amplifier, power amplifier, mixer, VCO) and
integrated transceiver design for high data
rate commercial wireless communications.
Optimization techniques for parasitic
extraction and design centering technigues
for robust millimeterwaves circuit design.

Array of programmable processors with
special purpose accelerators and shared

University of California, Davis | Davis us asap R memory units for embedded and digital
signal processing applications.
6 Institution(s) 9 Circuit(s)

S65C7_5

Technology: STMicroelectronics 65 nm CMOS CMOS065

Starting date: 29 October 2007

Delivery of chips: 04 February 2008

Institution Town Country Top Cell ERI Function
Queen's University Kingston CA ICNAAGIL R S:csézgﬁllt?g;%glgﬁkéi?t:::? l\jﬂﬁ:gﬁelﬁz(l;.
1 Institution(s) 1 Circuit(s)

S65C7_6

Technology: STMicroelectronics 65 nm CMOS CMOS065

Starting date: 07 December 2007

Delivery of chips: 7 April 2008

Institution Town Country Top Cell ERI Function

Queen's University Kingston CA ICNCYLB1 R Low noise amplifier.

Queen's University Kingston CA ICNMGTS2 gmgi'qsaaég% :)IF;] —Srggs\évghs;ece%maﬁ%n:gglri]ty.

Queen's University Kingston CA ICNTRDD1 40 Gbps 4 PAM wireline receiver.
Reconfigurable analog to digital converter

s PR Nesaumi | R peseons el detasgma achiscure
UMST, WiFi, WiMax.

IXL Talence FR PA60 R

IXL Talence FR SFFDS65 R
Power amplifier for UMST W - CDMA
standard in CMOS low-cost technology.

IXL Talence FR STAGE1 R \/oltage reference temperature and power
supply independent in CMOS technology with
no resistors.

IXL Talence FR STAGE2 R

3 Institution(s) 8 Circuit(s)

STMicroelectronics 0.25 u SiGe:C BiCMOS

S2557 1

Technology: STMicroelectronics 0.25 p SiGe:C BiCMOS BiCMOS7RF

Starting date: 29 January 2007

Delivery of chips: 19 April 2007

Institution Town Country Top Cell ERI Function
Self-adaptative power amplifier for WCDMA
IXL Talence FR ALL_PA _WCDMA R application, with output power probe, for
MOBILIS project.

Universita di Roma La Sapienza| Roma IT TOP_adc12 Qnalog to digi_tal conversion 12 bit+digital 1Q

ownconversion.

Universita di Roma La Sapienza| Roma IT TOP_mixervga R Downconversion mixer + VGA.

The circuit contains test cells for MEMS

University of Oslo Oslo NO hovedkrets E inductor characterization and MEMS pole

oscillator.
3 Institution(s) 4 Circuit(s)
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Institution

Town

Country Top Cell ERI

Function

EPFL

Lausanne

CH EPFL_ADIL R

Digitally controled VCO for GSM-PCS.

LAAS

Toulouse

FR LAAS_Banc_MOBILIS R

This circuit is an integrated test bench for
phase noise measurements of BAW
resonators for the MOBILIS project.

Carnegie Mellon University

Pittsburgh

us st7rf_p003a R

CMOS MEMS test structures and RF
CMOS MEMS reconfigurable capacitor
and inductor based circuits. This chip
focuses more on improvements to the
capacitor for potential use as RF switch,
and has one reconfigurable amplifier with
switchabled LC filters.

3 Ingtitution(s)

3 Circuit(s)

S25S7 4

Technology: STMicroelectronics 0.25 p SiGe:C BiCMOS BiCMOS7RF
Starting date: 26 November 2007
Delivery of chips: 29 January 2008

Institution Town Country Top Cell ERI Function
Functions test for faisability studies of an X-
THALES Elancourt FR MISTEST_AA | [pand SiGe chip dedicatedtoa
- transmitter/receiver module for active
antenna.
Faisability studies of an X-BAND SiGe chip
THALES Elancourt FR MISTRALAA_CLB | dedicated to a transmitter/receiver module
for active antenna.
IXL Talence FR AllCells_Lakys R
IXL Talence FR nLDMOSPowerCell R
LAAS Toulouse FR Full_Chip_LAAS R
3 Institution(s) 5 Circuit(s)

OMMIC 0.2 p HEMT GaAs

P20H7_1

Technology: Philips 0.2 p HEMT EDO2AH
Run scheduled on 06 March 2007 and

postponed until following run

Institution Town Country Top Cell ERI Function
Southeast University Nanjing CN IROIP20H70306topl E
Southeast University Nanjing CN IROIP20H70306top2 E
gg:‘\:g;]soUmversnano de Aveiro PT E1SRM E
Linkdping University - ISY Linkdping SE NAVEED_LIU R Dual band LNA
3 Institution(s) 4 Circuit(s)
P20H7 2
Technology: OMMIC 0.2 p HEMT EDO2AH
Starting date: 05 September 2007
Delivery of chips: 14 February 2008
Institution Town Country Top Cell ERI Function
Southeast University Nanjing CN IROIP20H70306 TOP2 E
Southeast University Nanjing CN IROIP20H70306 TOP3 E
Southeast University Nanjing CN IROIP20H70904TOP1 E
Southeast University Nanjing CN IROIP20H70904TOP10 E
Southeast University Nanjing CN IROIP20H70904TOP4 E
Southeast University Nanjing CN IROIP20H70904TOP5 E
Southeast University Nanjing CN IROIP20H70904TOP6 E
Southeast University Nanjing CN IROIP20H70904TOP7 E
Southeast University Nanjing CN IROIP20H70904TOP8 E
Southeast University Nanjing CN IROIP20H70904TOP9 E
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University of Paderborn Paderborn DE LOOP R
ETSI Telecomunicacion Santander ES AMPLI_POTENCIA E
ETSI Telecomunicacion Santander ES TRANSFORMER_1A1 E
ETSI Telecomunicacion Santander ES TRANSFORMER_6A6A E
ENST Paris FR DEMOD5 R
gzrr:g%soUmversnarlo de Aveiro PT COMBN E
gzrr]r:gasoUmversnano de Aveiro PT E1SRM E
Linkdping University - ISY Linkdping SE NAVED_LIU R

6 Institution(s)

18 Circuit(s)

CSMC 0.6 CMOS Bulkmicromachining

C60C7-2

Technology: CSMC 0.6 CMOS Bulkmicromachining
Starting date: 17 September 2007
Delivery of chips: 21 January 2008

Institution Town Country Top Cell ERI Function
CMP Grenoble FR test_structure R Test structures
TIMA & ENIS Grenoble FR microphone R Electromagnetic micromachined microphone
2 Institution(s) 2 Circuit(s)

MO2P7_1

Technology: MEMSCAP 2.0 p PolyMUMPS

Starting date: 09 January 07

Delivery of chips: 15 March 07

Institution Town Country Top Cell ERI Function

Queen's University Kingston CA IMUDTFFB R Force feedback for micro-grippers.

Queen's University Kingston CA IMUDTRMC R Rotary micro-crawlers.

Queen's University Kingston CA IMUTRLDW R Rc_)tary optical switch for automated
microassembly.

Queen's University Kingston CA IMUVAWLA R Micro magnetic field sensor.

1 Institution(s) 4 Circuit(s)

MO2P7_3

Technology: MEMSCAP 2.0 p PolyMUMPS

Starting date: 19 June 07

Delivery of chips: 1 September 07

Institution Town Country Top Cell ERI Function
This chip will incorporate thermally actuated
XY micro-crawlers that will run back and forth
on external power rails (JMM article in press).
. . . . The IMUDTXY2 will use designs from the SOI

Queen's University Kingston CA IMUDTXY2 R technology to build XY crawlers in the
MUMPs technology. The devices should
provide long range of XY motion with high
velocity and forces.

As an alternative to electrically driven thermal
actuators, this work explores the possibility of

Queen's University Kingston CA IMUMGJIVS R de\_/eloppmg thermal actuators that can be
activated with an external heat source and ,
for example, scavenge on the surrounding
medium.

Queen's University Kingston CA IMUQUMP1 R IMUQUMP1 is a design of micro pumps.
TRLEW : contains optical switches and rotary
mirrors. The two-dimensional micro-mirrors

. . . . and electrostatic motors are fabricated with

Queen's University Kingston CA IMUTRLEW R PolyMUMPs process and assembled
together, which will decrease the required
number of micro-mirrors in optical switches.

Queen's University Kingston CA IMUTRLIU R The objective of this project is to
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guantitatively evaluate 6 existing MEMS
amplification mechanism. The 6 types of
amplification mechanism will be first designed
by theoretical analysis and finite element
simulation, and then fabricated via MUMPs
surface micromachining. The fabricated
mechanisms will be finally tested to compare
their performance. The results from this
project will provide systematic design
methodologies of MEMS amplification
mechanisms and guidelines for selecting a
mechanism that is best suited for a given
application.

Queen's University

Kingston

CA

IMUWT702

This is research project at University of
Waterloo, Ontario, Canada. The design
includes 5 MEMs components.

Queen's University

Kingston

CA

IMUWTAIF

Microresonators and filters are the topic of
investigation in this research. The
implemented designs are aimed at using
MEMS components as elements in RF
receiver/transceiver systems. As part of the
receiver, the design operates as part of an
oscillator circuit and/or function by filtering the
RF signal. Various designs of
microresonators and filters are employed in
an intensive investigation to verify the models
and analyse already executed and simulated
using finite element analysis in ANSYS.

Queen's University

Kingston

CA

IMUWTOD1

The chip contains several designs for a
rotating micromirror. The micromirror will be
assembled at a stationary 45 degrees to the
substrate using the PMKIL system. Two
actuators are used: Electrostatic micromotors
and rotary comb-drive actuators. The
applications for the rotating micromirror are :
1. realization of true optical delay line 2.
optical cross connect switches 3. optical
coherence tomography.

1 Institution(s)

8 Circuit(s)

MEMSCAP 8.0 pn METALMUMPS

MO8M7_1

Technology: MEMSCAP 8.0 p MetalMUMPS
Starting date: 03 January 2007
Delivery of chips: 30 March 2007

Institution

Town

Country

Top Cell

ERI

Function

Queen's University

Kingston

CA

IMMBCCHI

This fabrication is researching on
MetalMUMPs with two dimensional actuation
feasibility based on single chip design.
Thermal, electrostatic and magnetic actuation
are those actuation principles we are focusing
on.

Queen's University

Kingston

CA

IMMCUBIM

Our primary objective is to lyse the cell
membrane of biological cells and collect DNA.
We have fabricated a microfluid device with
microchannels capable of lysing cell
membrane with electrical potential. The
device is capable of lysing human epidermal
cells with 700V. To be able to lyse cell s with
a much lower voltage, we need to optimize
our design and fabricate our next phase
device. We are simulated a series of
simulations (over 1500) of microchannels with
orifice structures using Maxwell3D.
Simulation results suggest that we can
amplify electrical fields in orifice structures
compared to that in microchannesls by a
factor of 10 or more with suitable of channel
and orifice dimension ratio. Further we plan to
place electrodes for lysing operation much
close to each other to achieve reduction of
applied voltage by a factor of 12 or more. We
are planning to use MetalMUMPs process for
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our next phase design.

1 Institution(s) 2 Circuit(s)

MO8M7_2

Technology: MEMSCAP 8.0 yp MetalMUMPS

Starting date: 03 April 07

Delivery of chips: 26 June 07

Institution Town Country Top Cell ERI Function

This fabrication is researching on
MetalMUMPs with two dimensional actuation

, . . . feasibility based on single chip design.

Queen's University Kingston CA IMMBCCHI R Thermal, electrostatic and magnetic actuation
are those actuation principles we are focusing
on.

Queen's University Kingston CA IMMCYPAS R A tunable MEMS capacitor, a comb
resonator, and a beam resonator.
Test structures, mainly variable capacitors

Queen's University Kingston CA IMMMGYU2 R and inductors, to test feasibility of using
metalmumps process.

Queen's University Kingston CA IMMWTIIT R Multi-port switches.

1 Institution(s) 4 Circuit(s)

MO8M7_3

Technology: MEMSCAP 8.0 u MetaMUMPS

Starting date: 03 July 07

Delivery of chips: 18 September 07

Institution Town Country Top Cell ERI Function

Bidirectional actuating microlens for

Queen's University Kingston CA IMMBCCHI R synchronized X and Z direction axial
scanning.

Queen's University Kingston CA IMMMGYUS3 R RF test structures of variable capacitors and
inductors.
Design of highly accurate force sensors for a
wide variety of applications is one of the most
challenging research fields in recent years.
Resonant sensors have potentially the
highest sensing properties, e.g., sensitivity
and resolution, among other sensing
mechanisms available in micro scale. This
research is mainly focused first on the design
of force resonant sensors, and second the

Queen's University Kingston CA IMMTRPZA R [mprovement of the design of resonator
structure in order to develop resonant
sensors with better sensing properties to
meet requirement of those applications for
wich the current sensors are not applicable.
These objectives are targeted by developing
accurate analytical models, optimization of
the design using these models, fabrication of
optimized designs, and eventually verification
of the modelling with experimental results and
the improvement of the designs.

1 Institution(s) 3 Circuit(s)

MO8M7_4

Technology: MEMSCAP 8.0 p MetalMUMPS

Starting date: 02 October 07

Delivery of chips: 02 January 08

Institution Town Country Top Cell ERI Function

Microlens and magnetic actuator. Post-

Queen's University Kingston CA IMMBCCHI R processing will be used to add a polymer
lens.

, . . . Comparing metal micro frictional crawlers
Queen's University Kingston CA IMMDTMMC R with similar design on SOI substrate.
Queen's University Kingston CA IMMICDM2 R A test design for integration with FPGA.
Queen’s University Kingston CA IMMRNHSY R Test design for modellng the residual stress

state of metalmumps thin films.
Queen's University Kingston CA IMMWTMOJ R \arious test structures.
1 Institution(s) 5 Circuit(s)
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B.2 - Turnaround time

In 2007 the average turnaround time, from the closing date of the run to the delivery of packaged chips was:

Foundry Technology Nb of weeks
austriamicrosystems 0.35 CMOS 11
austriamicrosystems 0.35 SiGe BiCMOS 12
STMicroelectronics 0.12 CMOS 20
STMicroelectronics 90 nm CMOS 23
STMicroelectronics 65 nm CMOS 13
STMicroelectronics 0.25 SiGe:C BiCMOS 14
OMMIC 0.2 HEMT GaAs 23
CSMC 0.6 CMOS Bulkmicromachining 18
MEMSCAP PolyMUMPS 9
MEMSCAP MetalMUMPS 12

The appendix 11 lists the turnaround time for each run.
C — Packaging service

CMP offers a complete assembly service based on a wide range of ceramic and plastic packages for
prototyping and low volume production (see also http://cmp.imag.fr/products/packaging)

C.1 - Packaging process flow for MPW runs

Ceramic
Packaging

Packaging

Maked Dias

Plasti
on Blue Film e

Yisual
Inspection

Lo ading in
W affle Pack
Wallle Pack e .

The turnaround time of these overall operations is 1 to 2 weeks

C.2 — Packages

e Ceramic packages
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DIL
(Dual in Line)

PGA
(Pin Grid Array)

CQFP |-

(CerQuad Flat Pack) o SOIC
(Small Outline)
CLCC -JLCC n

(C Leaded Chip Carrier)
(J Leaded Chip Carrier)

e Plastic Packages

1. Standard
SOIC
PLCC (Small Outline) |
(Plastic Leaded Chip
Carrier)
SSOP / TSSOP
(Small Shrink Outline
QFP / TQFP Package)
(Quad Flat Package)
2. Leadless
’III}IIIIIIII!
QFN
(Quad Flat No leads)
3. Ball Grid Array (BGA)
fpBGA
PBGA ' ) .
(Plastic Ball Grid (fine pitch Ball Grid Array)
Array)

 Plastic Packages: open cavity

QFP , QFN , PLCC ': {YOUR LOGO 8
SOIC , TSSOP.. .. ' 5

C.3 - Customer inputs

From CMP web site, the designer will find:
1. Blank package cavity diagram (plastic on request) allowing to draw bonding diagram.
2. Package data sheet : mechanical map

Package choice:
- The designer specifies the package type with the cavity, body size ...
- Otherwise the designer specifies the package type and CMP will choose the most suitable package
with the most appropriate cavity size according to the size of the circuit.

Bonding Diagram:
- The designer can draw the bonding diagram with CAD tools and include it with his design in Cadence,
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Mentor... database (GDSII file).

or

- CMP can make the most suitable bonding diagram which will be communicated to the designer for
approval.

General assembly rules and common errors are available on the web site.
C.4 — Analysis and Quality

< Naked dies are visually inspected (before the packaging) in accordance with MIL-STD 883 (Method 2010
Cond. A or B)

« Visual inspection for ceramic bonding checking

« X-ray test on few samples for plastic bonding checking

C.5 — Additional services

« Specific thermal solutions

» Metallic package, hybrid, Chip-Scale Package, Flip-Chip solutions

< Microsystems packaging

< Additional packaging from previous runs

< A conditioning service is available for wafers and naked dies Storage is done in vacuum or nitrogen
atmosphere and may be useful in case of production to be spread out over a period of time.

D — Analysis of the participation

In 2007 a total of 401 circuits were fabricated for 105 organizations (Universities, Research Laboratories and
Industrial Companies) all over the world (23 countries). See the list of participants in appendix 3. Compared
to 2006 the number of circuits increased by 22%. Hereafter are the technologies used in 2007:

For Integrated Circuits:
e 0.8 4 BICMOS DLP/DLM from austriamicrosystems
e 0.35 4 CMOS DLP/4LM from austriamicrosystems
e 0.35 4 CMOS RF from austriamicrosystems
0.35 p SiGe BiCMOS from austriamicrosystems
0.35 p CMOS High Voltage from austriamicrosystems
0.12 p CMOS 6LM from STMicroelectronics
90 nm CMOS 7LM from STMicroelectronics
65 nm CMOS 7LM from STMicroelectronics
e 0.25 U SiGe:C BiCMOS 5LM from STMicroelectronics
e 0.2 y GaAs P-HEMT E/D from OMMIC

For Micro Electro Mechanical Systems:
e Multi-User MEMS Process (MUMPs) PolyMUMPS from MEMSCAP
e Multi-User MEMS Process (MUMPSs) MetalMUMPS from MEMSCAP
« 0.6 CMOS Bulkmicromachining from TSMC

D.1 - Distribution of circuits per technology and evolution

HEMT MEMS
GaAs 6.5%

5.5%
SiGe
BiCMOS
10.5%

CMOS
77.5%

Distribution of circuits per technology in 2007
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In 2007 the part of CMOS is about 78% of the total. CMOS plus BiCMOS represent nearly 90% of the total
and MEMS and GaAs about 5% each.

MUMPS MUMPS
GaAs
GaAs
SiGe SiGe
BiCMOS & BiCMOS &
BiCMOS BiCMOS
CMOS CMOS
MUMPS
Other
GaAs
GaAs
) SiGe
Sice BiICMOS
BiCMOS

CMOS
CMOS

Evolution of circuits per technology from 2004 to 2007

For the last four years the part of CMOS is stable and represents more than 75% of the circuits. The
remaining part is shared between BiCMOS, MUMPS and GaAs.

D.2 - Distribution of circuits per foundry

Ommic Memscap

5.5% 6.5%

austriamicrosystems

43%

45%
STMicroelectronics

Distribution of circuits per foundry in 2007
In 2007 and for the first time the largest number of circuits was fabricated at STMicroelectronics.

D.3 - Distribution of circuits per country and geographical area
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Distribution of circuits per country in 2007

France apart, USA and Canada provided the most circuits. For Asia, five countries participated, each of them
with a significant number of circuits. For Europe a total of 208 circuits were fabricated (including 110 from
France).

250
002004
200 - W 2005
W 2006
150 1 I 2007
100 -
50 -
O r r _l_*_l_d_

Euro Asia N-Am S-Am Oth

Distribution of circuits per geographical area and evolution from 2004 to 2007

The evolution is comparable in the three main areas (Europe, Asia and North America): a net increase
during the three last years.

D.4 - Distribution of circuits per utilization
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Distribution of circuits per utilization from 1996 to 2007

Circuits for education, France

In France 3 educational circuits were fabricated in 2007 (no one in 2006 and 2005). The appendix 7 shows
the evolution since 1991.

Circuits for research
Circuits for research represent 272 circuits (67%) coming from 18 countries.
Circuits for industry

In 2007, 78 industrial circuits, 54 from France and 24 from foreign countries, were fabricated for 29 industrial
companies or national research laboratories (see the list in appendix 5). This level of industrial participation
represents 20% of the total number of circuits. They were manufactured for prototyping or low volume
production: 48 low volume circuits for 18 Institutions, from thirty pieces to thousands of pieces. See in
appendix 6 the list of low volume circuits.

New Institutions

In 2007, 27 Institutions (out of 105 all in all) participated for the first time as listed in the appendix 4. All the
Institution having submitted circuits from 1981 are listed in appendix 8. As in 2006, 25% of the participating
institutions participated for the first time.

E — Design kits management

CMP distributes the design rules for each technology and the standard cell libraries for each specific
software tool (design kits). CMP handles about 20 different design kits (corresponding to different
technologies and different CAD tools), which are sent to customers upon signature of a Confidentiality and
License Agreement. Almost all of them are sent free of charge. About 1060 customers, (academic centres
and industrial companies) from 66 countries have already signed agreements and received design kits. The
appendix 10 presents the list of the design kits.

The following figures present the procedure to obtain design kits.

Web | CMP| | Agreements CMP
form| "| To user
D. Rules
Foundry .| CMP | D. Kits
agreement 4 shipped
A
Export
licence

Procedure to obtain design kit

The figures below show the distribution of design kits per foundry and zone, in number of Institutions.
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Institutions which received Design Kits: distribution per foundry and zone
Globally the number of Institutions which received design kits are:
- 235 Institutions for austriamicrosystems
- 371 Institutions for STMicroelectronics
- 57 Institutions for OMMIC
Europe 204
N. America 135 France 165 D AMS
= & & -
B ommic

S. America 22

-

Other 32

- Globally 35% of the Institutions applied for austriamicrosystems, 56% for ST and 9% for OMMIC.




CMP Annual Report 2007 page 54

- CMP customers mainly come from Europe (55%), North America (20%) and Asia (16%). Other customers
come from South America, Arabic countries and Australia.

F — Runs scheduled in 2008:

austriamicrosystems Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
C35B4C3 0.35 um CMOS 21 2128 23128 29124
C35B401 0.35 pm CMOS Opto 21 21|28 23128 29124
C35B4M3 0.35 um CMOS Thick M4 3 9 8 17
H35B4D3 0.35 pm HV-CMOS 4 5 11 3
H35B4H3 0.35 um HV-CMOS Embedded Flash 4 5 11 3
S35D4M5 0.35 pm SiGe 3 9 8 17

STMicroelectronics Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

CMOS045 45 nm CMOS 5 15
CMOS065 65 nm CMOS 29 23 4 6 1|25
CMOS090 90 nm CMOS 9 2 23 22
HCMOS9GP 130 nm CMOS 23 19 11 27 5
BiCMOS7RF 0.25 um SiGe:C 3 4
OMMIC Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

EDO2AH 0.2 um GaAs | s | | | | Jao| | |

MEMSCAP Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
MUMPS 2.0 um polyMUMPS 8 11 17 16|21
MUMPS 3.0 um SOIMUMPS 22 8 8 7
MUMPS 8.0 um metalMUMPS 3 1 1 1

Il — MEMS MANUFACTURING

A — Introduction

For the 12th year since its inception, the CMP MEMS Program was developed. Microelectronics compatible
processes based on silicon and gallium arsenide have been provided as well as MEMS specific
manufacturing technologies.

Up to 2007 microelectronics compatible technologies were the compatible front side bulk micromachining
CMOS and BiCMOS from austriamicrosystems and P-HEMT GaAs from OMMIC. In 2007 0.6 CMOS
Bulkmicromachining from TSMC was offered as well as the three MUMPs processes from MEMSCAP:
PolyMUMPs, SOIMUMPs and MetalMUMPs. CMP distributes the design rules and design kits relative to all
these processes.

In 2007 28 MEMS circuits were fabricated in MEMSCAP PolyMUMPS and MetalMUMPS technologies and
TSMC 0.6 CMOS Bulkmicromachining. Circuits fabricated at MEMSCAP were submitted by a lot of canadian
institutions gathered by CMC (Canadian Microelectronics Corporation, Kingston, Canada).

B — Circuits’ list and processing for each run

See in lI-B-1 the list of the manufactured circuits.

C — Examples of MEMS circuits

See appendix 1.

IV —CMP CAD SERVICE

CMP has signed agreements with several CAD tools vendors in order to distribute the tools to Universities,
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Research Laboratories or Industry. The licensing includes the support and maintenance provided by CMP.
These CAD tools are linked to the technologies available through CMP by the different design kits that CMP
distributes to the designers.

A — CAD tools for integrated circuits

A.1 - Products offered for Academia

ARM:
CMP and ARM signed in February 1999 an agreement which enables CMP to provide academic institutions
with ARM products.

The RealView suite of tools: it provides the full set of software components required to build C and C++
applications targeting the 32-bit ARM and 16-bit Thumb instruction sets. It has replaced the ADS suite of
Tools.

Debugging tools: A JTAG-based debugging system (Multi-ICE) that interfaces between a source level
symbolic debugger and an ARM microprocessor embedded in an ASIC, without the cost of a traditional ICE;
it may be coupled with MultiTrace which captures the compressed trace data from the trace port; the Trace
Debug Tools via a high-speed Ethernet upload connection retrieve the information from the unit.

The “University Bundle Kit™ which is composed of RealView and Multi ICE.

Development Boards: these platforms enable the integration of software and hardware IP; they reduce the
development time and increase levels of confidence in the final silicon by allowing early prototyping of an
environment similar to the final system (using programmable and standard components).

ESL Tools: By the end of 2005 CMP and ARM signed an agreement to offer Electronic System Level Tools
at educational prices for Universities and Research Laboratories. They are the RealView CREATE family
tools which include the RealView SoC Designer (with MaxSim technology), the RealView Core Generator
(with MaxCore technology) and the RealView Model Library.

The following figure shows the evolution in number of institutions and number of ADS licenses.

250+

2004

150+

Oinstitutions

ELicences

100+

2000 2001 2002 2003 2004 2005 2006 2007

Evolution in number of institutions and licences

As an example, UFRIMA (the Department of Computer Science of the Joseph Fourier University of
Grenoble, France) introduced ARM development system tools to several computer science courses at the
Joseph Fourier University. This concerned about three hundred students and was launched in 2002/2003.

Fabrication of SoC including ARM cores
In addition to the ARM software tools, CMP gives the possibility to have ARM cores fabricated in CMOS

STMicroelectronics prototyping circuits. This service is provided to Universities with no additional cost.
Three projects were realized from 2004. In particular a project from CEA-LETI was very successful (FAUST,



CMP Annual Report 2007 page 56

an Asynchronous Network-on-Chip based Architecture for Telecom Applications, see the presentation in the
2005 CMP Activity Report, appendix 1).

Presently the different ARM cores available on STMicroelectronics 65nm CMOS may be used by
Universities and Research Laboratories for prototyping circuits.

Package Leonardo Spectrum, ModelSim, HDL Designer

Leonardo Spectrum: this tool from Mentor Graphics is a logic synthesis, optimisation, retargeting and
analysis tool developed to allow the use of technology-independent design methods for FPGA, cPLD and
CMOS ASIC design.

ModelSim: this tool from Mentor Graphics is a complete VHDL, Verilog interactive simulator, waveform
viewer, source code debugger, design hierarchy viewer and includes a C language interface.

HDL Designer: it provides comprehensive documentation and communication features in a common design
environment. HDL Designer seamlessly integrates with ModelSim simulator for advanced simulation and
debugging.

A.2 — Products for Academia and Industry

Tanner EDA tools

L-Edit base: The L-Edit base package includes the layout editor, GDS/CIF read/write interface, Boolean layer
generator, X-Sectional viewer, User Programmable Interface, and device generators for R and C
components.

L-Edit MEMS: L-Edit Base plus DXF Input/Output
L-Edit DRC: the L-Edit DRC software package includes the L-Edit base package and design rule checker.

L-Edit PRO: the L-Edit PRO package contains the modules L-Edit base package, DRC, Extract to Spice,
LVS and Place & Route.

T-Spice Pro: the T-Spice Pro package includes the T-Spice simulator, S-Edit schematic entry, W-Edit
waveform viewer and the Advanced Model package.

Tanner Tools Pro: the Tanner Tools Pro package contains all the modules included in both T-Spice Pro and
L-Edit Pro. Furthermore, the package includes X-Tools, a selection of advanced macros, Device Generators
for MOS, R, C and L devices.

HiPer Verify: Advanced tool for design creation and design verification. It supports Calibre and Dracula rules
files.

HiPer Silicon: Tanner Tools Pro plus HiPer Verify
A.3 — Products from Universities
These products have links in the CMP web site.

Alliance from LIP6 laboratory

ALLIANCE is a complete set of free CAD tools and portable libraries for VLSI design. It includes a VHDL
compiler and simulator, logic synthesis tools, and automatic place and route tools. A complete set of portable
CMOS libraries is provided. Alliance is the result of a twelve year effort spent at ASIM department of LIP6
laboratory of the Pierre et Marie Curie University (Paris VI, France). Alliance has been used for research
projects such as the 875 000 transistors StaCS superscalar microprocessor and 400 000 transistors IEEE
Gigabit HSL Router. For more information see: http://www-asim.lip6.fr/recherche/alliance/

MicroWind and DSCH from INSA Toulouse

Microwind3 is a friendly PC Windows tool (95, 98, NT, XP) for designing and simulating microelectronic
circuits at layout level. The tool features full editing facilities (Cut, paste, duplicate, move, stretch ), attractive
views (MOS characteristics, 2D cross-section, 3D cross-section), atomic views and an on-line analog
simulator. DSCH3 is the companion software for logic design. Based on primitives, a hierarchical circuit is
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built and simulated. Interactive symbols are used to friendly simulation, which includes delay and power
consumption evaluation. A commercial and complete version of the tool is promoted by the company
ni2designs (www.microwind.net). The light version of the tool is free for download. Several books have been
published on the Microwind tool, more information may be found on www.microwind.org.

Magic from University of California at Berkeley

Magic covers all the back-end tools including layout editor, Place & Route, Design rule checking, Netlist
extraction and Layout versus Schematic. For more information see: http://opencircuitdesign.com/magic/

B — CAD tools for MEMS

B.1 — CAD Tools from SoftMEMS

CMP distributes the SoftMEMS suite of tools for MEMS design to Universities, Research Laboratories and
Industrial Companies. The suite includes PC based software tools (MEMS PRO VS, MEMS PRO CS and
MemsMaster Series Bundle) and Unix based software (MEMS Xplorer DS and MEMS Xplorer CS).

B.2 — Design kits from SoftMEMS

CMP has an agreement with SoftMEMS to distribute the design kits for PolyMUMPS, SOIMUMPS and
MetalMUMPS for Tanner and Cadence to educational institutions and research laboratories in Europe and

some other countries. They provide a complete design flow from schematic capture to layout generation and
verification.

V — INFORMATION AND PARTICIPATION TO EXHIBITIONS

A — Annual users’ meeting

The annual users' meeting, open to every person from academia or industry, using or interested in the CMP
services, took place on 10 January 2008 at ASIEM — Paris (see in the appendix 12 the list of participants).

CMP users’ meeting took place at “ASIEM” in Paris
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84 people attended the meeting coming from 49 Institutions: Academia: 63 (62 French, 1 Foreign), Industry:
20 (16 French, 4 Foreign), French Ministry: 1.

The following topics were presented and discussed:

Agenda

Introduction

General data on 2007 runs and evolution
austriamicrosystems

- technologies

- high voltage CMOS, HV flash EEPROM, CMOS Opto
- realizations in 2007

C STMicroelectronics :

- technologies

-45nm CMOQOS, 65nm SOI

- realizations in 2007

OMMIC

Microsystems :

- technologies : MEMSCAP

- Sandia, CMU, 0.6 CMOS Bulk Micromachining
- realizations in 2007

Packaging

Runs management and administration

Interactive interface users - CMP

CMP checks before manufacturing

3D integration (presented by M. WINTER IPHC/IN2P3)
Design kits, libraries and IPs

Design kits and CAD tools distribution

ARM

- activities in 2007

- Development Tools (presented by E. LALARDIE ARM)

- SoCs based on ARM core on STMicroelectronics
Quallity Assurance

CILOMAG/ANR: magnetic integration/CMQOS for spintronic
Other developments in 2008

Distributors and cooperations with other services

Budget

Miscellaneaous

00000000 00 000

000000

B — Information on the WEB

The CMP WEB server (http://cmp.imag.fr) includes all the basic information about the service. It includes in
particular:

» Last CMP news: new information written in the site

» Products: this part describes the different services (manufacturing, design kits, CAD Tools, etc.) with
all the necessary information to participate. A overview of the different technologies is in the
appendix 2.

Announcements: The last announcements diffused

Download: forms for ordering, bonding diagrams, etc.

Contacts: to contact CMP people individually

Exhibitions: Conferences/Symposium where CMP is participating

ICs examples: examples of manufactured circuits

Gallery: pictures.

VVVYVYYVYY

Moreover a personalized interface has been developed. Each user has its own account at CMP to receive
transfer procedure, information on his circuits, files to upload or download, etc.

C — Participation to exhibitions

CMP presented its activities on a booth at the following conferences/exhibitions:

» DAC 4-7 June 2007 San Diego — USA
» DESIGNCON 5-6 February 2008  Santa Clara — USA
» DATE 11-13 March 2008 Munich — Germany

» ISQED 17-19 March 2008 San Jose — USA
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» EWME 28-30 May 2008 Budapest - Hungary

DATE 2007: CMP is exhibiting DAC 2008: the CMP booth

D — Announcements and Press articles
See in the appendix 13 the following announcements:

Universities take up the design of CMOS 90nm circuits and prepare to move to 65nm

CMP introducing ASIMPS MEMS process from CMU based on BiCMOS from STMicroelectronics
CMP introducing low cost process for ICs & MEMS manufacturing

CMP and IDEC to team up

Strong expansion at CMP in 2006 and 2007

CMP introducing 45nm CMOS process from STMicroelectronics

STMicroelectronics makes 45nm CMOS process available through CMP

CMP introducing SUMMIT V MEMS process from Sandia and Design Kit from SoftMEMS
STMicroelectronics 130nm SOI process available from CMP

STMicroelectronics 65nm SOI process available from CMP

VYVVVVVYYVYVYY

and in appendix 15 the CMP Press articles 2006-2008

VI — QUALITY MANAGEMENT

By the end of 1997, in order to increase and to promote the quality of the service, CMP decided to implement
the Quality Assurance System. The following presents the approach and the resulting benefits.

A — Introduction

In December 1997 CMP took the decision to implement the Quality Standards 1SO9002. The objectives
were:

- to evaluate if the service could be conformed with such general quality standards

- to control and to improve the quality by complying with these standards

- to be recognized by an accreditation after the system had operated during a significant period.

B — Application of the Quality System

From January 1998 to June 1998 the whole Documentary System was set up. It consists in:

- The Quality Assurance Manual which describes the whole service with respect to the different
paragraphs of the 1ISO9002 standards (Commitment of the Direction, Quality System implementation,
Contract Review, etc.).

- The Procedures which describe in detail all the activities

- The management of all the Quality Records which are the traces of all the actions related to Quality.

After June 1998 the system was operating. That implied in particular:
- The permanent updating of the Documentary System
- The regular setting of Management Reviews to analyze the system
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- The definition of Quality Objectives which have to be regularly implemented, followed up and assessed
- The management of non conformities, customer complaints, corrective and preventive actions.
All the documents were installed on an Intranet Web site, allowing an easy access and control.

In June 2000 CMP was certified 1ISO9002 and in September 2001 and July 2002 the certificate was renewed
(see the certificate in the appendix 16). Since then CMP continued to apply these ISO 9002/1997 standards.

After nine years of experience in this quality assurance system, and besides the improvements in the quality
for external customers, additional benefits may also be exhibited such as:

- having regular management reviews make the objectives and orientation be well defined and accepted,

- to follow up the quality at all levels obliges to have a good and efficient communication internally,

- to identify and collect all the complaints and dysfunctions obliges to focuse on the most important
improvements and preventive actions.

VIl — DEVELOPMENTS IN 2008

A — Development of the collaboration CMC — CMP — MOSIS

This collaboration will continue to be intensified. It is specially required for very deep sub-micron processes,
because of the high costs, and for specialized processes because of the low demand. Presently shared
processes are IBM CMOS and SiGe BIiCMOS .25u and .50 y (MOSIS), austriamicrosystems .35 y SiGe
BiCMOS, CMOS-Opto (CMP), OMMIC HEMT GaAs (CMP), MEMSCAP MUMPS and ASIMPS (CMP), Post
processing CMOS (CMC).

CMP has also started a cooperation with ICC in 2006 and IDEC in 2008. It is hoped that the cooperation can
be extended to other services like CIC, and VDEC. These services met on July 28, 2006 in San Francisco to
discuss how to increase R&D capacity, how to stimulate new academic and industrial opportunities, and how
to gain competitive advantage in the global economy. A “communiqué” has been published, see Appendix
14.

B — Cooperation with STMicroelectronics

In 2006 the first fabrications in the advanced technology 65nm CMOS took place. Such Advanced processes
from STMicroelectronics will continue to be open as early as possible. Several processes have been
introduced late 2007/early 2008: 45 nm CMOS, 65 nm SOl CMOS, 130 nm SOl CMOS.

C - IP exploitation

- RAMs and DP-RAMs are available for the processes offered at austriamicrosystems and
STMicroelectronics.

- Risc processor: in 2003 CMP signed an agreement with STMicroelectronics and ARM to make available
the integration of ARM cores in 0.12 CMOS, for circuit prototypes of Universities and Research
Laboratories. Several projects took place. The agreement has been extended to 65nm CMOS.

- Access to other IPs blocks will be developed in 2008.

D — MEMS processes

CMP will extend in 2008 its MEMS portfolio to new technologies and foundries to take the most of the new
capabilities in MEMS fabrication.

VIl — INTERNATIONAL ACTIVITIES

This section gives an overview of international activities to which participated recently the members of CMP.
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Participation to panel discussions

CMP has participated to 4 panels in 2007-2008:

Panel, DTIS 2007 in Rabat — Morocco, 2-5 September 2007
Challenges in design and Test at the nano-(giga)scale

B. COURTOIS, CMP - France (Chair)

A.J. ACOSTA, IMSE-CNM-CSIC — Spain

L. ANGHEL, TIMA - France

M. BEN-YAHIA, ST - Morocco

P. GIRARD, LIRMM — France

Table-Ronde CADENCE, Paris - France, 17 November 2007

La France est-elle en mesure de maintenir sa position dans l'industrie de la micro-électronique ?
C. JAY, La Tribune — France (Chair)

Y. LEVY, DibCom - France

B. COURTOIS, E. LALARDIE, ARM - France

B. DELEPINE, NXP - France

P. DE BELLEFONDS, Convergent Capital - France

J.O. PIEDNOIR, CADENCE - France

Panel, DTIS 2008 in Tozeur — Tunisia, 25-28 March 2008

Microelectronics Infrastructures for Education and research (Industry): what is still missing?
B. COURTOIS, CMP — France (Chair)

0. BONNAUD, CNFM - France

L. SALAGER, STMicroelectronics — Tunisia

H. TOUATI, Nortel — Canada

L. BEN AMMAR, ATMEL - Tunisia

Panel, EWME 2008 in Budapest — Hungary, May 28-30, 2008
Infrastructures for Education: can we go further?

B. COURTOIS, CMP - France (Chair)

V. BESKID, Ericsson — Hungary

I. BURGESS, MENTOR GRAPHICS — USA

F. MERNYEI, INTEGRATION — Hungary

P. HASPEL, CADENCE - Germany

Participation to Committees for Conferences and Workshops

Asian Test Symposium (ATS):
1992 (Hiroshima), 1993 (Beijing), 1994 (Osaka), 1995 (Bangalore) 1996 (Taipei)

Asia Pacific Symposium on Microelectronics and MEMS (MICRO/MEMS):
2001 (Adelaide)

Built-in Self-Test Workshop (BIST):
1984-1993 (Charleston), 1994-1996 with DFT

COMPEURO:
1991 (Bologna), 1992 (The Hague)

Design and Diagnostics of Electronic Circuits and Systems Workshop (DDECS):
1997 (Bratislava), 1998 (Szczyrk), 1999 (Bratislava), 2001 (Gyor)

Design Automation and Test in Europe Conference (DATE):
1998 (Paris), 1999 (Munich), 2000 (Paris), 2001 (Munich), 2002 (Paris), 2003 (Munich), 2004 (Paris), 2005
(Munich), 2006 (Munich), 2007 (Nice), 2008 (Munich)

Design for Testability Workshop (DFT):
1991-1992 (Vail), 1994-1996 with BIST
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Design and Test of Defect and Fault Tolerant Nanoscale Architectures Workshop (DTDFTNA):
2005 (Palm Springs)

- Electron and Optical Beam Testing of Integrated Circuits (EOBT):
1987 (Grenoble), 1989 (Duisburg), 1991 (Como), 1993 (Zurich), 1995 (Wuppertal)

- Electronics Packaging Technology Conference (EPTC):
2003-2008 (Singapore)

- EUROMICRO:
1991 (Vienna), 1992 (Paris)

- European Conference on Design Automation (EDAC):
1990 (Glasgow), 1991 (Amsterdam), 1992 (Brussels)

- European Conference on Design Automation/EUROASIC (EDAC-EUROASIC):
1993 (Paris), 1994 (Paris)

- European Design and Test Conference (ED&TC):
1995-1997 (Paris)

- European Design for Testability Workshop (E-DFT):
1990 (Segovia), 1992 (Brugge), 1996 (Montpellier), 1998 (Sitges)

- European Solid-State Circuits Conference (ESSCIRC):
1986 (Delft), 1990 (Grenoble), 1995 (Lille), 1997 (Southampton), 2002 (Florence), 2003 (Lisbon)

- European Test Conference (ETC):
1989 (Paris), 1991 (Muenchen), 1993 (Rotterdam)

- European Workshop on Dependable Computing (EWDC):
1989 (Toulouse)

- Fault-Tolerant Computing Symposium (FTCS):
1983 (Milano), 1988 (Tokyo), 1989 (Chicago), 1990 (Newcastle upon Tyne), 1991 (Montreal), 1992
(Boston), 1993 (Toulouse), 1994 (Austin), 1995 (Los Angeles), 1999 (Madison)

- High Level Design Validation and Test Workshop (HLDVT):
1996-2000 (Oakland), 2001 (San Diego), 2002 (Cannes), 2003 (San Francisco)

- IC/Package Design Integration (IPDI):
1998-1999 (Santa Cruz)

- IEEE Conference on Nanotechnology (NANO):
2001 (Maui), 2002 (Washington), 2004 (Munich)

- IEEE Great Lakes Symposium on VLSI (GLSVLSI):
1999 (Ann Arbor), 2000 (Chicago)

- IEEE International Conference on Electronics, Circuits and Systems (ICECS):
1998 (Lisbon), 2000 (Kaslik), 2001 (Malta), 2003 (Bratislava), 2006 (Nice), 2007 (Marrakech)

- |IEEE International Workshop on Design, Test and Applications:
1998-1999 (Dubrovnik)

- IEEE International Workshop on IDDQ Testing:
1995-1997 (Washington)

- |IEEE International Workshop on Testing Embedded Core-based Systems (TECS):
1997 (Washington), 1999 (Dana Point)
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- |IEEE Symposium on Quality of Electronic Design (ISQED):
2000-2008 (San Jose)

- IEEE Multi-Chip Module Conference (MCMC):
1995-1997 (Santa Cruz)

- IEEE Mixed-Signal Testing Workshop (IMST):
1996 (Quebec), 1997 (Seattle), 1998 (Twente), 2000 (Montpellier), 2001 (Atlanta), 2002 (Montreux), 2003
(Séville), 2004 (Portland), 2005 (Cannes), 2006 (Edinburgh), 2007 (Porto)

- IEEE VLSI Test Symposium (VTS):
1991-1993 (Atlantic City), 1994 (Cherry Hill), 1995-1996 (Atlantic City), 1997-1998 (Monterey), 1999 (Dana
Point), 2000 (Montreal), 2001 (Los Angeles), 2002 (Napa Valley), 2003 (Napa Valley), 2004 (Napa Valley),
2005 (Palm Springs), 2006 (Oakland), 2007 (Berkeley), 2008 (San Diego)

- IEEE Northeast Workshop on Circuits and Systems (NEWCAYS):
2005 (Quebec City), 2006 (Gatineau)

- IEEE-CPMT Conference on Electronics System Integration and Technology (ESTC):
2006 (Dresden), 2008 (London)

- IFIP TC10 Conference « Desigh Methodologies for VLSI and Computer Architecture »:
1988 (Pisa)

- IFIP International Conference on Very Large Scale Integration (VLSI-SOC) :
2003 (Darmstadt), 2005 (Perth), 2006 (Nice)

- International Conference on ASIC (ASICON):
1996 (Shanghai), 1998 (Beijing), 2001 (Shanghai)

- International Conference on Computer-Aided Design (ICCAD):
1991-1993 (Santa Clara), 1994 (San Jose), 1995 (Santa Clara), 1996-1998 (San Jose), 2002 (San Jose),
2003 (San Jose), 2004 (San Jose)

- International Conference On Computers and Information Technology (ICCIT):
1998, 2001 (Dhaka)

- International Conference on Computer Design (ICCD):
1987 (New-York), 2008 (Lake Tahoe)

- International Conference on Microelectronics (ICM):
1991 (Cairo), 1992 (Monastir), 1993 (Dahran)

- International Conference on Microelectronic Systems Education (MSE):
1997 (Arlington), 1999 (Arlington), 2001 (Las Vegas), 2005 (Anaheim), 2007 (San Diego)

- International Conference on Modeling and Simulation of Microsystems, Semiconductors, Sensors
and Actuators (MSM):
1998 (Santa Clara), 1999 (Puerto Rico), 2000 (San Diego), 2001 (Savannah), 2002 (Puerto Rico), 2003
(San Francisco), 2004 (Boston)

- International Conference on MEMS and Nanotechnology (ICMN):
2006 (Kuala Lumpur), 2008 (Kuala Lumpur)
- International Workshop on Field Programmable Logic and Applications (FPL):

1997 (London), 1998 (Tallinn), 1999 (Glasgow), 2000 (Villach)

- International Workshop on FPGAs and Applications:
1992 (Vienna), 1994 (Prague), 1996 (Darmstadt)
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- INTERPACK Conference:
1997 (Mauna Lani), 1999 (Maui), 2001 (Kauai), 2003 (Maui)

- Intersociety Conference on Thermal and Thermomechanical Phenomena in Electronic Systems
(ITHERM):
2000 (Las Vegas), 2002 (San Diego), 2004 (Las Vegas), 2006 (San Diego)

- Low Dimensional Structures and Devices (LDSD):
1995 (Singapore), 1997 (Lisbon)

- MCM Test:
1995-2000 (Napa Valley)

- Memory Testing (MTDT):
1993-1995 (San Jose), 1996 (Singapore), 1997-2001 (San Jose), 2002 (Bandol)

- Microelectronics: Design, Technology & Packaging:
2003 (Perth)

- MICRO SYSTEM Technologies:
1998 (Postdam), 2003 (Munich)

- Optical Microsystems Conference (OuS):
2005 (Capri)

- Rapid System Prototyping Workshop (RSP):
1990 - 1993 (Raleigh), 1994 (Grenoble)

- Reconfigurable Architectures Workshop (RAW):
1997 (Geneva), 1998 (Orlando), 1999 (Puerto Rico)

Sciences of Electronic, Technologies of Information and Telecommunications (SETIT):
2005 (Susa)

- Signal Propagation on Interconnects (SPI):
1997-1998 (Travemuinde)

- Smart Electronics & MEMS Conference:
2000 (Melbourne)

- SPIE Conference on Micromachining and Microfabrication:
1996-1997 (Austin)

- SPIE Conference on Smart Structures, Devices, and Systems:
2002 (Melbourne), 2004 (Sydney), 2006 (Adelaide)

- Southwest Symposium on Mixed-Signal Design (SSMSD):
1999 (Tucson), 2000 (San Diego), 2003 (Las Vegas)

- Symposium on Integrated Circuits and Systems Design (SBCCI):
2001 (Brasilia), 2002 (Porto Alegre) 2004 (Porto de Galinhas), 2005 (Florianopolis), 2006 (Ouro Preto),
2008 (Gramado)

- VLSI Design (VLSI):
1991 (New Dehli), 1992 (Bangalore), 1993 (Bombay), 1994 (Calcutta), 1995 (New Delhi), 1996
(Bangalore), 1997 (Hyderabad), 1998 (Madras), 1999 (Goa), 2000 (Calcutta), 2001 (Bangalore), 2003
(New Delhi), 2004 (Mumbai), 2008 (Hyderabad), 2009 (New Delhi)

- Workshop France-Brazil:
1992 (Paris), 1996 (Rio de Janeiro)
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- Workshop on Modelling and Simulation of Electron Devices (MSED):
2005 (Pisa)

- International MEMS Conference (iMEMS):
2006 (Singapore)

European representation (or liaison) to Conferences and Workshops

Built-In-Self-Test Workshop (several issues)

Asian Test Symposium (several issues)

High-Level Design Validation and Test Workshop (several issues)
VLSI Design (several issues)

MCM Conference (several issues)

IC/Design Package Integration (1998)

INTERPACK (1999, 2001, 2003)

Memory Technology, Design and Testing (several issues)
International Workshop on System Test and Diagnosis (1998)
ICCAD (1996-1997)

DAC (1998-2001)

ITHERM (2000, 2002, 2004)

Steering Committee Member of the SASIMI Workshops (Japan)
IEEE-NANO (2002)

Participation to Editorial Boards of Journals

IEEE Design and Test of Computers Magazine

Computational Mechanics Publications

Microelectronics Journal (Editor-in-Chief)

ASME Journal of Electronic Packaging

IEEE Transactions on Components and Packaging Technologies
IEEE Transactions on VLSI

International Review on computers and Software (IRECOS)
VLSI Design (Editor-in-Chief)

Organisation of Conferences

A

Asia Pacific Symposium on Microelectronics and MEMS (MICRO/MEMS):
1999 (Gold Coast, Characterisation and Test Conference co-Chair)

Collogue CAO de circuits intégrés et systemes:
1996 (Grenoble — Villard de Lans, Organizer); 1999 (Aix en Provence, Organizer)

Design, Test and Microfabrication of MEMS/MOEMS (DTM):
1999 (Paris, General Chair)

Design, Test, Integration and Packaging of MEMS/MOEMS (DTIP):

2000 (Paris, General Chair); 2001 (Cannes, General Chair); 2002 (Cannes, General Chair); 2003
(Cannes, General Chair); 2004 (Montreux, General Chair); 2005 (Montreux, General Chair), 2006
(Stresa, Lago Maggiore, General Chair), 2007 (Stresa, Lago Maggiore, General Chair), 2008 (Nice,
General Chair)

Electron and Optical Beam Testing of Integrated Circuits (EOBT):
1987 (Grenoble, General Chair); 1989 (Duisburg, Program Chair); 1991 (Como, Program Chair);
1993 (Zurich, Program Chair); 1995 (Wuppertaal, Program Chair)

EUROCHIP Workshop on VLSI Design Training (General Chair) (EUROCHIP):
1991-1992 (Grenoble); 1993 (Toledo); 1994 (Dresden)

European Conference on Design Automation / EUROASIC (EDAC-EUROASIC):
1993 (Paris, General Chair)
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A European Conference on Design Automation / European Test Conference / EUROASIC (ED&TC):
1994 (Paris, Program Co-Chair)

A European Micro and Nano System (EMN):
2004 (Paris, Scientific Committee Chair)

A European Nano System (ENS):
2005 (Paris, Chair); 2006 (Paris, Chair); 2007 (Paris, Chair); 2008 (Paris, Chair)

A European Workshop on Microelectronics Education (EWME):
1996 (Grenoble, Co-Program Chair); 2000 (Aix en Provence, Co-Organizer); 2008 (Chair of the
Steering Committee)

A IEEE Mixed-Signal Testing Workshop (IMSTW):
1995 (Grenoble, General Chair)

A International Conference on Compilers Asian Green Electronics — Design for Manufacturability and
Reliability (AGEC):
2005 (Pudong, China, General Chair)

A International Conference on Polymers and Adhesives in Microelectronics and Photonics
(POLYTRONIC):
2003 (Montreux, General Chair)

A International Symposium on Microelectronics and Assembly (ISMA):
2000 (Singapore, Program Chair)

A Memory Technology; Design and Testing (MTDT):
2001 (San José, Co-General Chair); 2002 (Isle of Bendor, General Chair)

A Modeling and Simulation of Microsystems; Semiconductors; Sensors and Actuators (MSM):
1999 (Puerto Rico, Co-Chair)

A Rapid System Prototyping Workshop (RSP):
1994 (Grenoble, General Chair)

A Thermal Challenges in Next Generation Electronic Systems (THERMES):
2002 (Santa Fe, Program Co-Chair); 2007 (Santa Fe, Conference Co-Chair)

A Thermal Issues in Emerging Technologies — Theory and Applications (THETA):
2007 (Cairo)

A Thermo-mechanical issues in Packaging and Assembly of MEMS and MOEMS; part of Photonics
Fabrication Europe:
2002 (Brugges, Conference Chair)

A Workshop on Thermal Investigations in ICs and Systems (THERMINIC):
1995 (Grenoble, General Chair); 1996 (Budapest, General Chair); 1997-1998 (Cannes, General
Chair); 1999 (Rome, General Chair); 2000 (Budapest, General Chair); 2001 (Paris, General
Chair); 2002 (Madrid, General Chair); 2003 (Aix-en-Provence, General Chair); 2004 (Sofia-Antipolis,
Cote d'Azur, France, General Chair) ; 2005 (Montreux, General Chair); 2006 (Nice, General Chair);
2007 (Budapest, General Chair), 2008 (Rome, General Chair)
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Participation to Societies and Working Groups

A Member of IEEE/CS, IEEE/CPMT, ACM, IMAPS

A Member of IEEE European Test Technology Technical Committee

A Chairman of the European Design and Automation Association (1994-1995, 2006-2007)
A Chair of Thermal Testing Activities of the IEEE Test Technology Technical Committee

Others activities

A Review of papers for numerous Journals and Conferences
A Review of research proposals for CEC, NSF, NATO, SERC, NRF
A Member of the STMicroelectronics Technology Council

Awards and distinctions

IEEE Meritorious service awards (1993)

Doctor Honoris Causa of the Technical University of Budapest (1994)
IEEE certificate of appreciation (1995, 1996, 2000)

IEEE Computer Society's Golden Core member (1996)

CMP Design Contest Award — Integrated Circuits — at DATE (2001)
Best Paper in Session SEMICON WEST (2004)

ISQED Prestigious Honorary Fellow Award (2007)

NSTI Fellow Award (2007)

Bernard COURTOIS is conducting the sake barrel break of Kagamiwari; a sake ceremony after an address
at the SASIMI Workshop (Tohoku: 1998)

Bernard COURTOIS is being awarded Doctor Honoris Causa of the Technical University of Budapest
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R. BIANCHI congratulated at the end of his thesis defense
by Mr. E. DONZIER from Schlumberger, R. BIANCHI has
been awarded by Schlumberger for his results on the
design of high temperature circuits systems

Later, the President of INPG, Maurice RENAUD, congratulates him by
remitting a sash, made to the colors of the city of Budapest

DATE 004: A. JERRAYA (DATE 2004 Awards Chair) and B.
COURTOIS present the CMP Award to G. KREISELMAIER
and N. WHEN

DATE 2004: B. COURTOIS presents the IEEE Life Fellow
Award to R. HARTENSTEIN
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Bernard Courtois organized a panel Microelectronics
“Infrastructures for Education and Research (Industry):

what is still missini?” at DTIS'08 in Tozeur.

Bernard COURTOIS is being awarded by NSTI, Bart Romanowicz, for
his contributions towards the advancement of the International NSTI
Nanotechnology, Microtechnology and Biotechnology Community

After a panel on “Microelectronics Infrastructures for Education and Research (Industry): what is still missing?” chaired by Bernard
COURTOIS at DTIS in Tozeur in 2008, the discussions continued in the desert.
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IX — PUBLICATIONS
Books and magazines are authorized by the member of CMP.

Books and magazines

2005

COURTOIS B., MARKUS K.* et al., Editors
Proceedings of Symposium on Design, Test, Integration and Packaging of MEMS/MOEMS (DTIP 2005),
Montreux, Switzerland, June 1-3, 2005

COURTOIS B., RENCZ M.*, LASANCE C.**, SZEKELY V.***, Editors
Proceedings of 11"International Workshop on THERmal Investigations of ICs and Systems
(THERMINIC'05), Belgirate, Lake Maggiore, Italy, September 27— 30, 2005
* MicRed Microelectronics Res & Dev Ltd., Hungary; ** Philips, The Netherlands; *** Budapest
University of Technology and Economics, Hungary

COURTOIS B., Guest Editor
Special issue on European Micro and Nano Systems (EMNO4) held in Paris, 20-21 October, 2004
Microelectronics Journal, Vol. 36, No. 7, Pages 613-686, July 2005

COURTOIS B., Guest Editor
Special Issue on selected papers on Symposium on Design, Test, Integration and Packaging of
MEMS/MOEMS (DTIP 2004)
An International Journal on Analogue Integrated Circuits and Signal Processing, Vol.44, No.2, August 2005

DE VENUTO D.*, COURTOIS B., Editors
Proceedings of 1% International Workshop on Advances in Sensors and Interfaces (IWASI'05), Bari, Italy, April
19-20, 2005 (ISBN 88-8231-323-9)

* Politecnino di Bari, Italy

ROMAN C., CIONTU F., COURTOIS B.

Nanoscopic modeling of a carbon nanotube force-measuring biosensors
Molecular Simulations Journal, Taylor & Francis Publisher, Vol.31, No.2-3, 123 - 133, 15 February —
15 March 2005

HERVE C., DZAHINI D., LE CAER T., RICHER J.-P., TORKI K.
BiCMOS amplifier—discriminator integrated circuit for gas-filled detector readout
Nuclear Instruments & Methods in Physics Research, Vol. A540/2-3, March 21, 2005, 451-561.

BADROUCHI S., ZITOUNI A., TORKI K., TOURKI R.
Asynchronous NoC Router
Journal of Computer Science, vol 1 (3), page 429-436, 2005, Science Publications.

FAIEDH H., SOUANI C., TORKI K., BESBES K.
Digital Hardware Implementation of a Neural System Used for Nonlinear Adaptive Prediction
Journal of Computer Science 2 (4): 355-362, 2006, Science Publications.

2006

COURTOIS B., MARKUS K.* et al., Editors
Proceedings of Symposium on Design, Test, Integration and Packaging of MEMS/MOEMS (DTIP 2006),
Stresa, Italy, 26-28 April 2006

COURTOIS B., RENCZ M.*, LASANCE C.**, SZEKELY V.*** Editors
Proceedings of 12"International Workshop on THERmal Investigations of ICs and Systems
(THERMINIC’06), Nice, Cote d'Azur, France, September 27-29, 2006 (& paraitre)
* MicRed Microelectronics Res & Dev Ltd., Hungary; ** Philips, The Netherlands; *** Budapest
University of Technology and Economics, Hungary
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Conferences and Workshops

2005

COURTOIS B., RENCZ M.*
Thermal modeling of multiple die packages
7" Electronics Packaging Technology Conference (EPTC’05), Singapore, December 7-9, 2005

* MicRed Microelectronics Res & Dev Ltd., Hungary

ROMAN C., CIONTU F., COURTOIS B.

Electronic properties of graphitic surfaces with absorbed aromatic amine acids
Nanotechnology Conference and TradeShow (NanoTech’05), Anaheim, California, U.S.A.,
March 8-12, 2005

ROMAN C., CIONTU F., COURTOIS B.

A framework for computing transport properties of carbon nanotube-based conductance biochemical
sensors
European Nano Systems (ENS’05), Paris, Rance, 14-16 December 2005

SZABO P.*, PERLAKY G.**, BOGNAR GY.”, HORVATH GY.”, RESS S.”, POPPE A.**, SZEKELY V.,
RENCZ M.”, COURTOIS B.
Thermo-mechanical characterization and integrity checking of packages and movable-structures
Nanotechnology Conference and Trade Show (NANOTECH’05), Anaheim, California, USA,
May 8-12, 2005
* Budapest University of Technology and Economics, Hungary; ** MicRed Microelectronics Res &
Dev Ltd., Hungary

SZABO P.*** SZEKELY V.*, POPPE A. *** FARKAS G.**, COURTOIS B., RENCZ M. ***
Thermal characterization and modeling of stacked die packages
Technical Conference and Exhibition on Integration and Packaging of Micro, Nano and Electronic Systems
(InterPACK 2005), San Francisco, Ca., USA, July 17-22, 2005
* Budapest University of Technology and Economics, Hungary; ** MicRed Microelectronics Res &
Dev Ltd., Hungary

SZABO P.*, RENCZ M.*, SZEKELY V.**, POPPE A.*, FARKAS G.*, COURTOIS B.
Thermal modeling of multiple die packages
7" Electronics Packaging Technology Conference (EPTC’05), Singapore, December 7-9, 2005
* MicRed Microelectronics Res & Dev Ltd., Hungary; **Budapest University of Technology and Economics,
Hungary

TORKI K., COURTOIS B.
CMP service for prototyping and low volume production
CEPA 2 Workshop — Digital Platforms for Defence, Brussels, Belgique, March 15-16, 2005

2006

RENCZ M. *** NEMETH B.*, SZABO P.*** POPPE A. *** COURTOIS B.
Characterization of the etching quaality in micro-electro-mechanical systems by thermal transient methodology
Symposium on Design, Test, Integration and Packaging of MEMS/MOEMS (DTIP’06), Stresa, Italy, 26-28 April
2006
* Budapest University of Technology and Economics, Hungary; ** MicRed Microelectronics Res & Dev Ltd.,
Hungary

RENCZ M. *** SZABO P.*** POPPE A. ***, COURTOIS B.
Thermal testing and dynamic modeling of multiple die packages
International Conference on Thermal and Thermomechanical Phenomena in Electronic Systems
(ITherm’06), San Diego, California, USA, May 30 — June 2, 2006
* Budapest University of Technology and Economics, Hungary; ** MicRed Microelectronics Res & Dev Ltd.,
Hungary
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2007

COURTOIS B., TORKI K., COLIN S., DELORI H., EYRAUD S., PAILLOTIN J.-F., DI PENDINA G.,
DUMONT S.
Infrastructures for Education, Research and Industry in Microelectronics — Recent Developments.
International Symposium on Integrated Circuits (ISIC'2007), Singapore, 26-28 September 2007.

2008

COURTOIS B, TORKI K., DUMONT S., EYRAUD S., PAILLOTIN J-F., DI PENDINA G.
Infrastructures for Education, Research and Industry in Microelectronics
14" |EEE Mediterranean Electrotechnical Conference (MELECON 2008), Ajaccio (France), 5-7 May
2008.

COURTOIS B.
Infrastructures for Education, Research and Industry in ICs and MEMS
Invited paper at the International Conference on MEMS and Nanotechnology (ICMN 2008), Kuala Lumpur
(Malaysia), 13-15 May 2008.

COURTOIS B., EYRAUD S., PAILLOTIN J-F, DI PENDINA G., TORKI K.
Infrastructures for Education, Research and Industry in Microelectronics
7" European Workshop on Microelectronics Education (EWME 2008), Budapest (Hungary) 28-30 May 2008

COURTOIS B., CHARLOT B.*, DI PENDINA G., RUFER L.**
Infrastructures for mixed signalS in biology and medicine
14™ |EEE International Mixed-Signals, sensors, and systems Test Workshop (IMS3TW 2008), Vancouver
Canada, 18-20 June 2008
*[ES/MITEA, Montpellier - France
**TIMA, Grenoble - France

COURTOIS B., CHARLOT B.*, DI PENDINA G., RUFER L.**
Infrastructures for Education, Research and Industry: CMOS and MEMS for BioMed
Invited paper at the 12" World Multi-Conference or Systemics, Cybernetics and Informatics (WMSCI
2008), Orlando USA, 29 June — 2 July 2008
*[ES/MITEA, Montpellier - France, **TIMA, Grenoble — France

COURTOIS B., CHARLOT B.*, DI PENDINA G., RUFER L.**
Electronics Manufacturing Infrastructures for Education and Commercialization
30th Annual International IEEE EMBS Conference, August 20-24, 2008, Vancouver, British Columbia, Canada
*[ES/MITEA, Montpellier — France, **TIMA, Grenoble — France

COURTOIS B.
Services like CMP: where do they come from, where are they going?
Keynote in IEEE International Conference on Microelectronics (ICM'08), December 14-17, 2008 in Sharjah,
UAE

2009

COURTOIS B.
Prototyping hardware circuits and systems: 20 years back, 10 years forward.
Keynote in 20th IEEE/IFIP International Symposium on Rapid System Prototyping (RSP’09), June 22-26 2009,
Paris, France

X — TECHNOLOGY TRANSFER ACTIVITIES

Besides the manufacturing of circuits for industry, members of CMP are promoting technology transfer by the
creation of start-ups and by participating to the board of companies. Thus CMP contribute to the
development of High Tech Activities in Grenoble’s region. The appendix 16 gives an overview of Grenoble’s
environment.

A — Creation of spin-off companies

Recently, the members of CMP have contributed to the creation of several start-up companies. The Press
Releases issued at the time of the launching are reproduced below.
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MEMSCAP
MEMSCAP® : a CMP spin-off specialized in MEMS

Grenoble, France - December 1997. The challenges in Telecommunication, Automotive, Aerospace and
Biomedical system design using Micro Electro Mechanical Systems (MEMS) have been clearly identified. To
address this increasing demand, MEMSCAP®, a commercial spin-off from TIMA Laboratory research,
provides Intellectual Properties (IP) enabling system designers to get access to the MEMS technology
without excessive complexity and design time and cost. Very wide range temperature sensors, IR detectors,
inertial sensors and other MEMS devices can be directly purchased in both software or hardware forms. The
company is starting with 7 engineers, mainly composed from researchers getting out from the Microsystems
Group of TIMA Laboratory. This group will keep a staff of 15 researchers addressing joint long and medium
term research activities on CAD of MEMS, fault modeling, MEMS testing methodologies, microelectronics
compatible manufacturing techniques and new MEMS device generations (e.g. Active Pixel Sensors, etc.). In
addition, the CMP service will be the preferred source for prototyping and low-volume production of
Integrated Circuits, MEMS and Multi-Chip-Modules for MEMSCAP®. MEMSCAP® design solution enables
system designers to fully leverage MEMS component behavioral models in HDL-A' (soon into VHDL-AMS
and Verilog-A standards) for system-level verification and manufacturability analysis, by providing technology
specific MEMS Engineering Kits, Model Generation Tools and Services and MEMS Intellectual Properties.
MEMSCAP® is predicting 10 million dollars of turn-over in 2001. The company has already received the
support of the Centre National d’Etudes Spatiales (CNES) in France, for the qualification of space
technologies for MEMS and has established a partnership with Mentor Graphics Corporation in the area of
CAD of MEMS.

AREXSYS
Start-up forms in Grenoble, France to deliver system design software for embedded systems

San-Fransisco, CA (Design Automation Conference) - June 15, 1998 - The founders of the Syntyx
Technology project in Grenoble, France, today announced the formation of Arexsys, Inc. to deliver an
innovative hardware/software co-design solution for embedded system and system-on-chip (SOC) designs.
Francois Constant, formerly regional manager of Southern Europe for Synopsys Inc., was named president
and chief executive officer. In addition to Constant, Arexsys founders include Ahmed Jerraya, research
director at the TIMA laboratory, and Jean-Pierre Moreau, director of research partnerships at
STMicroelectronics. Arexsys' solutions are used as a high level front-end to industry standards EDA tools
such as register-transfer level (RTL) synthesis and digital signal processing (DSP) design tools. The
technology supports a full top-down system design methodology, reading and writing multi-languages
description and perfoming co-simulation at any level. In contrast to other system-level design products that
use proprietary languages, the Arexsys tools use SDL, the industry standard design language used by more
that 25,000 system designers worldwide. Currently, system-level designers write SDL description to map out
the major functional blocks in the system and then have to painstakingly hand-code a behavioral or RTL
description, deciding piece by piece what gets implemented in hardware vs. software. Arexsys automates
this process: the tools read in an SDL description, designers interactively partition the design into hardware
and software, and the tools then compile the design into RTL hardware and low-level C software. Designers
then send the RTL hardware portion to a hardware description language (HDL) synthesis

tool to create gates. Arexsys automatically generates the interfaces required for communication between the
hardware and the software at the RT level. Designers can explore different combinations of hardware and
software along the way until the optimum solution is reached. The company expects to have its products into
beta sites this summer, and to have production software ready by end of 1998.

iRoC Technologies
A new start-up takes on soft errors challenge

Grenoble, France — March 13, 2000 - iRoC Technologies is providing unique and global design solutions for
integrating Robustness on Chip, and is taking on one of the biggest challenges in the semiconductor
industry: the “transient errors” issue. Soft Errors, coming from cosmic rays or alpha particles, and timing
faults, coming from crosstalk, may stop the very deep submicron scaling progress. A commercial spin-off
from TIMA laboratory research in Grenoble, France, iRoC Technologies offers a new design methodology to
provide a breakthrough, by using fault tolerance concepts. Michael NICOLAIDIS, leader of the Reliable

1 HDL-A is a registered trademark of Mentor Graphics Corporation.
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Integrated Systems group at TIMA Laboratory warns that technological progress in the semiconductor
industry will be stunted abruptly if no specific actions are taken to cope with increasingly high soft-error rates
and undetected timing faults, at reasonable costs. iRoC's products will consist in design tools for automatic
fault tolerance insertion. iRoC combines a group of optimized circuits in a global technology named "
Transient Fault Tolerant Architecture" (TFTArchitecture™).

"This TFTArchitecture™ is the result of a 5 years technology development ?}/ Michael NICOLAIDIS and his
group" said Bernard COURTOIS, TIMA Director. "We trust TFTArchitecture™ technology, which is based on
a portfolio of international patents, to be the most effective technology to protect ICs against soft-errors" he
added.

Reduced power supply levels and the size of device, as well as increased operating speeds are known to
dramatically affect the sensitivity of very deep submicron scaling technologies, to noise and in particular to
alpha particles and cosmic rays. In the VLSI era, drastic reliability improvements reserved the costly
technology “fault tolerance” in a narrow domain of high-end products. In the near future, increased sensitivity
to perturbations will block the very deep submicron scaling. It is making fault tolerance mandatory, even for
commodity products.

"Timing defects are a currently key problem in the semiconductor industry and soft errors are a major
challenge for next generation of ICs. | strongly believe that ICs — at least 10% for the 180nm and 50% for the
130nm- will have to be fault tolerant. iRoC Technologies is providing the unique low-cost full solution for ICs
and IPs, facing these challenges"” said Eric DUPONT, President and CEO of iRoC Technologies.

In addition, iRoC Technologies provides professional services to characterize and simulate
TFTArchitecture™ performance and cost on commercial deep submicron ICs. The founders of iRoC
Technologies include Dr Michael NICOLAIDIS, leader of the Reliable Integrated Systems group at TIMA, Dr
Jean-Michel KARAM, President and CEO of MEMScAP, Dr Bernard COURTOIS, Director of TIMA, Joel
RODRIGUEZ-ALANIS, CEO of Mentor/Anacad and Eric DUPONT, President and CEO.

NanoSPRINT

Grenoble, France - June 21, 2005 - NanoSPRINT, an innovative provider of virtual representation solutions
for science and technology, is undertaking the challenge of developing a new generation of foresight and
decision making tools for emerging technologies. The new generation of tools will help both major
corporations scouting the innovation space or start-ups interested in strategic positioning. As
nanotechnology finds applications in traditional industries, the main challenge of both established companies
and new comers is making the right bets on innovation trends. Today, the complexity of foresight becomes
overwhelming due to the broader impact of nanoscale scientific and technological innovation.

NanoSPRINT spun off recently from TIMA Labs with the mission of developing a new methodology for
foresight and decision-making for nanotechnology. The new approach is centered on a Nanotechnology
Knowledge Repository that stores facts and meta-knowledge on nanotechnology and performs automated
reasoning to provide custom reports based on multiple information sources. The methodology will be
transposed into a suite of software tools finding applications from patent analytics to decision-making for
national innovation policies.

Florin Ciontu, NanoSPRINT's Chief Executive Officer said:

“Behind the excitement brought up by developing technologies with applications in many industries, both
Global 5000 companies and small start-ups face the challenge of monitoring the evolution of the field in real-
time. We find this an exciting opportunity to be able to leverage the current rather empirical approaches on
foresight using our knowledge management expertise.”

While still developing its IP portfolio, the company already generates revenue with its Virtual Communication
Suite recently introduced at the NSTI's Nanotech 2005 Conference and Tradeshow. As nanotechnology
companies are starting to take advantage of Virtual Presentations for intuitive explanations of technical
concepts and Virtual Demonstrators for realistic emulation of equipment using virtual realit}y techniques,
NanoSPRINT is enriching its offer with content based products like its multimedia “Knowlet'™ on Carbon
Nanotubes”.

The founders of NanoSPRINT include Florin Ciontu and Cosmin Roman of TIMA Labs, Grenoble, France,
Bernard Courtois, Director of TIMA Labs, Joel Monnier of Innnovation Consulting and ex-Vice President of
Research and Development for STMicroelectronics.

For more information, please contact Florin Ciontu at +1 800 754 1547 or florin.ciontu@nanosprint.com or
Nathalie Eloisse at +33 4 76 57 48 34 or nathalie.eloisse@nanosprint.com.
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B — Circuits manufactured for start-ups

CMP has also manufactured circuits for start-up companies. A few of them are:

- MEMSCAP (Grenoble, France) start-up of CMP, Grenoble, France

- iIROC Technologies (Grenoble, France) start-up of CMP-TIMA, Grenoble, France

- STANTEC (Grenoble, France) start-up of IMEP, Grenoble France

- New Imaging Technologies SAS (Evry, France), start-up of I'INT (Evry)

- Novelda AS (Oslo, Norvege), start-up of University of Oslo (Norway)

- ACP (Zurich, Suisse), start-up of ETH (Zurich, Switzerland)

- Lime Microsystems Ltd. (Haslemere, UK), start-up of Middlesex University (London, UK)
- SIBEAM (Fremont, USA), start-up of BWRC, (Berkeley, USA)

- Achronix Semiconductor Llc, (Ithaca, USA), start-up of Cornell University (Ithaca, NY, USA)
- NANGATE A/S (Denmark)

- Forza Silicon Co (Pasadena, USA)

C — Technical Advisory Board membership

Members of the Laboratory are presently or have been recently on the Technical Advisory Boards of the
following companies:

- STMicroelectronics

- MEMSCAP

- iROC

- NanoSprint
In the past, a member of the Laboratory has been on the Technical Advisory Board of SUNRISE.

X| — BIOGRAPHIES OF STAFF MEMBERS

v

AMIELH Isabelle
Born on September 10" 1959, Married, 2 children, French

Position: CMP Executive Secretary

Education: 1981: “licence” degree in Law at the University of Grenoble

I BAILLY Aurélien
Born on March 6th 1980, Single, French
Position: Responsible for CMP shipments.

Education: 1998: “Baccalauréat série S” Grenoble

IBENIS-MOREL Chantal
Born on January 29‘“, 1961, married, French.

Position: From 1991 organise or co-organise various national or international conferences and workshops,
including, EUROCHIP, Rapid System Prototyping, POLYTRONIC, IOLTW , Mixed-Signal Testing, THERMINIC, Design,
Test and Microfabrication of MEMS/MOEMS (DTIP) and European Nano Systems (ENS).
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CHASSAT Patricia
Born on November 20" 1969, Married, 2 children, French
Position: Secretariat

Education: BEP Secrétariat, Grenoble

COURTOIS Bernard

Born April 17" 1948, Married, 2 children, French

Position : Directeur de Recherches CNRS

Education :

1981 - Docteur d'Etat degree

1976 - Doctor-Engineer degree

1973 - Engineer degree

1970 - 1973 National School for Informatics and Applied Mathematics in Grenoble
1967 - 1970 Mathematics in Paris

1968 - Baccalaureat degree — Philosophy

1967 - Baccalaureat degree — Mathematics

Current responsibilities

Director of CMP Service

Miscellaneous

Has authored or co-authored many scientific papers

Has served in many Committees of Conferences & Workshops

Has served as a reviewer of research proposals to CEC, NATO, NSF, SERC
Doctor Honoris Causa of the Technical University of BUDAPEST

IEEE Golden Core

DELORI Hubert

Born on December 26" 1946, Married, 5 children, French

ere

Position : "Ingénieur de Recherche 17" classe" at CNRS (Centre National de la Recherche Scientifique)

Education

1970 Engineer degree from Ecole Centrale de Lyon.

1967-1970 Engineer studies at Ecole Centrale de Lyon, Ecully

1964-1967 Mathematiques Supérieures & Mathématiques Spéciales, Lycée Janson de Sailly, Paris

Past activities

- From 1983: Engineer at CMP, Grenoble (Circuits Multi Projets : National Service for manufacturing integrated circuits
for Universities, Research Laboratories and Industrial Companie). responsibilities: Quality management, software
distribution, coordination, and general information on CMP.

- 80 - 83 :Analysing and programming of software tools for Computer Aided Education, in the group of Prof. P. C.
Scholl, University Joseph Fourier, Grenoble).

- 79 - 80 :Complementary studying in System Programming at "Institut de Programmation de Grenoble" (1 year).

Quality management, coordination, and general information of the CMP Service (Circuits Multi Projets: National Service

for manufacturing integrated circuits for Universities, Research Laboratories and Industrial Companies).
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DESAILLOUD Julien
Born on September 27" 1985, Single, French

Position: database administrator at CMP

Education:

2005-2006 : Licence Professionnelle Systemes Informatiques et Logiciels (option Ingénierie, Intégration,
Interopérabilité des Systéemes d’Information), IUT2, Grenoble

2003-2005 : BTS Informatique de Gestion (option Développeur d’Applications), Lycée Gabriel Fauré, Annecy

2002-2003 : Bac STT Informatique de Gestion, Lycée Gabriel Fauré, Annecy

2R DI PENDINA Grégory

Born on August 11" 1979, Single, French
Position: Contractual Engineer with CMP since November 1999

Education

2005: Master 2 Pro CSINA (Design of Digital and Analog Integrated Circuit), UJF of Grenoble

2003: Maitrise in Electronics (DEST électronique)

2001: Licence Ingénierie Electrique, UJF of Grenoble

1999: UT degree (Electrical Engineering and Digital Technology) option: Electrotechnics, UJF of Grenoble,
IUT 1

1997: T1 Baccalauréat diploma, in Electrotechnics

DUMONT Sophie

Born on March 7" 1978, Single, French

Position : Engineer with CMP since 1* April 2005
Education

2003: Master degree in Analog and Digital Integrated Sytem Design (DESS CSINA) at the University of Grenoble

EYRAUD Sylvaine

Born on March 23" 1970, Married, 2 children, French
Position : Technician with CMP since February 1993
Education

1994: "Diplédme d'Etudes Supérieures Techniques d'informatique d'entreprises” (informatics for companies)
1991: DUT in Computer Sciences

1989: Baccalaureat degree in Mathematics and Natural Sciences

Current responsibilities

Manufacturing run's data management
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.o

% PAILLOTIN Jean-Francois

Born on October 6™ 1955, Single, French
Position: « Ingénieur de Recherche" National Education

Education:
1984: Doctorate Computer Sciences - INP Grenoble.
1981: DEA Computer Sciences - INP Grenoble

Past activities
LCS researcher, INP Grenoble, Assistant Teacher at IUT of Computer Sciences, Grenoble, Assistant Teacher at UJF.

Current responsabilities
Technical responsible since 1985 for the CMP (Circuits Multi Projets) : national Service for Universities, Research
Laboratories and Industry, AMS CUP runs, ST HCMOS8 runs and OMNIC runs responsible

PARRAU Joélle
Born on December 20" 1957, Married, 3 children, French
Position: CMP Accountant

Education: 1979: BTS Secrétariat de Direction — 1981 : Cambridge Proficiency

| RENZETTI Francoise

Born on July 11" 1943, Married, 2 children, French
Position: Electronic publishing officer
Education:

1979  Doctor degree in History of Science
1980  Certificat d’Aptitude aux fonctions de bibliothécaire
1994  Doctor degree in Communication

Past activities
Director of Médiatheque de I'Institut d’Informatique et de Mathématiques Appliquées de Grenoble (IMAG)

f TORKI Kholdoun

Born on February 21" 1961, Married, 2 children, Tunisian
Position : Engineer at CNRS since 1994
Education

1990 : Ph.D. degree, INPG, Grenoble
1986 : DEA microelectronics, INPG, Grenoble

Current responsibilities
Technical Director of CMP
Project Coordinator for PhD students exchange with the University of Monastir (Tunisia)
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XIl - CONCLUSIONS

Several conclusions are addressed in the following, according to 3 broad lines:
- more Moore
- more than Moore
- more than more than Moore

and 2 considerations:
- going global
- being excellent

A — More Moore

It has been recognized that Students, Researchers and SME designers must be provided with the possibility
to have their circuits fabricated. From its inception in 1981, CMP has been successfully pursuing this goal
and experiencing a very significant growth to reach and to keep its present level. The success is partly due
to the basic principles which have been governing the choices of the Service: use of industrial and advanced
process lines. Advanced processes are more and more necessary because of the need for very skilled
designers and because CAD industrial software is more widely available to Universities (instead of University
CAD software). Since new versions of CAD software are targeted to industrial use, there is no choice but to
use advanced processes. Industry makes also more and more use of the Service. The following figure is
matching the industry feature size of ICs against the CMP processes over the years. During the 80s, the
CMP processes were not very advanced, but they approached more and more industry state of the art
during the 90s, because of CAD software reasons and because of the increasing industry use of CMP. Since
then, CMP is always offering state of the art processes.

Feature size, 1983 - 2010
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SIA/ITRS Roadmap and CMP technologies

More specifically the following table summarizes the evolution in silicon fabrication and participation during
the sixteen last years.
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YEAR NB oF CIRCUITS NB OF INSTITUTIONS TECHNOLOGIES

1992 114 38 TCS Bip

ES21.5y, 1.2 p CMOS l
AMS 2 p 2M2P, 1.2 2M2P

more integration

ES2 15p,1.2p, 1.0 p CMOS
1993 197 55 TCS Bip
AMS 2 p2M2P, 1.2 2M2P,
1.2 u 2M 2P BICMOS l
TCS 0.8 uDig. GaAs
more integration

ES2 15,12, 1.0y, 0.7 pnCMOS
1994 251 75 TCS Bip
AMS 1.2 u2M2P, 1.2 p 2M 2P BiCMOS
0.8 p 2M1P
VSC 0.6 u Dig. GaAs i
STM 0.5uTLM
more integration

ES2 1.2p,1.0p, 0.7 pCMOS
1995 298 94 TCS Bip
AMS 1.2 p2M2P, 1.2 p 2M 2P BICMOS
0.8 p 2M2P, 0.8 p 2M2P BiICMOS
VSC 0.6 p Dig. GaAs l
PML 0.2 p HEMT GaAs
more integration

ES2 1.2, 1.0y, 0.7 4 CMOS
1996 354 107 TCS Bip
AMS 1.2 p2M2P, 1.2 p 2M 2P BiCMOS
0.8 u 2M2P, 0.8 p 2M2P BiCMOS
VSC 0.6 u Dig. GaAs l
PML 0.2 u HEMT GaAs
more integration

ES2 1.0y, 0.7 pCMOS
1997 333 112 AMS 1.2 u2M2P, 1.2 p 2M 2P BiCMOS
0.8 p 2M2P, 0.8 p 2M2P BiICMOS
0.6 4 2M 2P
VSC 0.6 u Dig. GaAs i
PML 0.2 p HEMT GaAs
more integration

ES2 0.7 LCMOS

1998 259 94 AMS 1.2 p2M2P, 1.2 p 2M 2P BiCMOS
0.8 1 2M2P, 0.8 p 2M2P BiCMOS
0.6 1 2M 2P
STMic. 0.25 1 6M CMOS
VSC 0.5 Dig. GaAs
PML 0.2 u HEMT GaAs

MCNC MUMPs surface micromachining
more integration

AMS 1.2, .8, 0.6 u, 0.354 CMOS
1999 348 100 1.2, 0.8 4 BiCMOS
0.8 w HBT CMOS (SiGe)
STMic. 0.25 L CMOS
PML 0.2  HEMT GaAs l

CRONOS  MUMPs surface micromachining
more integration

AMS 1.2p,0.8p, 0.6 p, 0.3540 CMOS
2000 305 103 0.8 u BICMOS
0.8 p HBT CMOS (SiGe)
STMic. 0.25 p, 0.18u CMOS
OMMIC 0.2 p HEMT GaAs l
CRONOS  MUMPs surface micromachining

more integration

2001 277 97 austriamicrosystems
0.8, 0.6 pu, 0.35u CMOS
0.8 u BICMOS
0.8 p HBT CMOS (SiGe)
STMic. 0.25 p, 0.18u CMOS
Peregrine 0.5y SOI/SOS CMOS
OMMIC 0.2 p HEMT GaAs l
CRONOS  MUMPs surface micromachining

more integration
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2002 282 89 austriamicrosystems

0.8, 0.6 i, 0.354 CMOS
0.8 1, 0.35u BiICMOS

0.8 4 HBT CMOS (SiGe)

STMic. 0.18 y, 0.12u CMOS
0.35 p HBT CMOS (SiGe)
Peregrine 0.5y SOI/SOS CMOS
OMMIC 0.2 p HEMT GaAs l

CRONOS  MUMPs surface micromachining
more integration

2003 283 85 austriamicrosystems

0.8, 0.6 pu, 0.35u CMOS

0.8 p, 0.35p BiCMOS

0.8 p HBT CMOS (SiGe)
STMic. 0.18 p, 0.12u CMOS

0.35 p SiGe BiCMOS
Peregrine 0.5y SOI/SOS CMOS
OMMIC 0.2 u HEMT GaAs l
MEMSCAP PolyMUMPs, SOIMUMPs

more integration

2004 260 86 austriamicrosystems
0.8, 0.6 {1, 0.354 CMOS
0.351 CMOS-opto, 0.354 CMOS-RF

0.8 4 BICMOS
0.35u SiGe BICMOS
STMic. 0.18 |, 0.12p CMOS
0.35 j SiGe BICMOS
OMMIC 0.2 w HEMT GaAs l
MEMSCAP  PolyMUMPs

more integration

2005 262 94 austriamicrosystems

0.6 p, 0.354 CMOS

0.35u CMOS-opto,

0.8 p BICMOS

0.35p SiGe BICMOS
STMic. 0.18 y, 0.12p, 90 nmCMOS

0.35 p SiGe BICMOS

0.25 u SiGe:C BiCMOS
OMMIC 0.2 4 HEMT GaAs i
MEMSCAP PolyMUMPs

more integration

2006 329 93 austriamicrosystems
0.6 4, 0.354 CMOS
0.35p CMOS-opto, CMOS HV, CMOS RF
0.35u SiGe BiCMOS

STMic. 0.12uCMOS, 90 nmCMOS, 65 nm CMOS
0.35 u SiGe BiCMOS
0.25 u SiGe:C BiCMOS

CSMC 0.6 4 CMOS
OMMIC 0.2 4 HEMT GaAs sl
MEMSCAP PolyMUMPs, SOIMUMPS, MetalMUMP
more integration
2007 401 105 austriamicrosystems
0.3511 CMOS

0.35p CMOS-opto, CMOS HV, CMOS RF
0.35u SiGe BiCMOS
STMic. 0.12uCMOS, 90 nmCMOS, 65 nm CMOS
0.35 p SiGe BiCMOS
0.25 p SiGe:C BiCMOS
CSMC 0.6 p CMOS
OMMIC 0.2 p HEMT GaAs
MEMSCAP PolyMUMPs, SOIMUMPS, MetalMUMPS
CSMC 0.6 4 CMOS Bulkmicromachining
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Key issues in 2007 are:
U More and more circuits: +25% from 2005 to 2006, +22% from 2006 to 2007
U Industrial circuits is maintained to about 20% of the total number of circuits and

low volume production is provided up to tens of wafers

(@

A large portfolio of technologies (17 different processes from low cost processes

to very advanced ones) for ICs and MEMS

U Cooperation continues with other major services in the world

B — More than Moore

The quest for always larger densities may also be satisfied with 3D processes, possibly not including very
advanced process dies. 3D processes lead to easier to manage interconnections and to reasonable cost.
CMP will introduce soon 3D processes using TSVs (through silicon vias).

It is also recognized that complementary developments must be addressed, in order to address more
diversified needs. With this respect, CMP has been a pioneer in being the first service in the world to offer
MEMS processes as early as 1995. Going further, more than mechanics-electronics is to be addressed like
photonics, optics, fluidics, etc. CMP will be actively promoting these developments in the future.

C — More than more than Moore

Going further beyond, other communities than EE and CS should be addressed, for which electronics will
offer more and more opportunities in the future. CMP has started to address the BioMed community
[COURTOIS B., CHARLOT B., DI PENDINA G., RUFER L., Infrastructures for Education, Research and
Industry: CMOS and MEMS for BioMed, Invited paper at the 12™ World Multi-Conference or Systemics,
Cybernetics and Informatics (WMSCI 2008), Orlando USA, 29 June — 2 July 2008]. Many kinds of BioMed
applications are addressed in this paper, ranging from neurosciences to surgery aid, to endoscopy, to skin
treatment. Many other kinds of applications might be devised in the future. Going further from dermatology
for example, hardware devices might be designed in view of the coming market dealing with dermonutrition
or nutricosmetics, depending on the way companies are coming from. Danone is offering yoghurts
“nourishing the skin from inside”, and L'Oreal is offering with Nestle nutritional food fighting the skin aging:
nutraceuticals with cosmetic benefits (the so-called beauty pills). In both cases, the efficiency can be
scientifically measured by specific devices.

What is important for the BioMed community is that Education and Research should take advantage of these
infrastructures, in the same way as Education and Research in microelectronics have taken advantage of
these infrastructures in the 80s. At that time, these infrastructures offered the possibility to EE and CS
students, teachers, researchers, to focus on the design of complex circuits hence to focus on the
applications, because these infrastructures gave them the opportunity not to be burden by the manufacturing
processes, nor by the cost of their projects. Today, various CMOS and MEMS processes can allow students,
teachers, researchers to focus on BioMed applications. Not all possible applications can be reached by
standard processes offered by service organizations like CMP, but many can be addressed. Other
communities could take advantage of such services in the same way.

D — Going global

All the above requires cooperation between services like CMP, since it is difficult for one single service to
offer a wide set of processes of its own. CMP had set up a cooperation with CIC (Taiwan) long ago.
Recently, CMC (Canada), CMP and MOSIS (USA) announced a reinforcement of their cooperation in 2002.
More recently CMP announced a cooperation with ICC (China) and IDEC (Korea). It is expected that CMP
will reinforce such cooperations in the future.

On the side of the users of CMP and of other similar services, the design way is also going more and more
global in the sense that more and more IP blocks may come from various sources. This is due to the ever
increasing complexity of designs, including parts coming from various teams, countries, companies, etc. An
initiative is being developed to go this way: the Global education for Microelectronic Systems (GEMS).
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E — Being excellent

Globalization also requires to be excellent in order to stay ahead of others. This is important at the time of
global markets, when every country or continent is a high cost country or continent to another one. Some
countries or continents that were said to be “low-cost” countries or continents a few years ago already
experience that other countries or continents are coming to the picture with lower costs, forcing them to
outsource their own outsourcing. The way to combat that is to stay ahead of the others. The way to stay
ahead is to educate and research using top level electronic processes available from top level services like
CMP.
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