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Foreword




Francesc Serra Mestres
Director (until May 2008)

Emilio Lora-Tamayo
Director (from May 2008)

The 2007-2008 time frame covered by this report is influenced, as it could not be otherwise, by
anumber of events and circumstances, which besides defining a specific contextual framework,
have resulted in consequences of diverse sign when looked in detail, but clearly positive in global
terms.

It is known that the activity of the center moves around R+D+i and is focused in the area of Micro
and Nanosystems. The activities are developed by interacting with international and national
entities of various dimensions, ranges and significances, such as the European Programs, the
National Plan, the Ministries and the parent organization CSIC. In this framework and during this
biennial period,

Competitiveness has grown in the calls for new European projects, and new instruments and
possibilities have been developed (ERC, technology platforms, etc.)

The Ministry of which we depended through CSIC has changed to a Department (MICINN),
which nominally seems more oriented to activities of innovation and interaction with industry.

Our parent organization, CSIC, has changed its legal structure to a State Agency, with the aim of
finding solutions to the problems of lack of flexibility and lack of administrative dynamism, which
hinder its activity.

The center has systematized and increased the activity related to the “open doors” policy of its
facilities (especially the Clean Room) to external users, both National and European. The GIC-
SERV program financed by MICINN has allowed the development of more than one hundred
access projects, with technological success indexes greater than 90 %.

The center has enlarged the surface of its offices and laboratories by a 60 % and of the Clean
Room by a 50 %. In parallel, a program for the renewal of equipment has been developed. Both
projects have been directly financed by CSIC. The next year will see the conclusion of these
initiatives and the beginning of their valorization, which will only be dependent on the essential
increase of human resources that would allow an optimum exploitation of the new technological
capabilities.

The halfway point of the Strategic Plan 2005-2009 has been crossed, with results above the
proposed objectives.

In favour of it, in spite of it, because of it and as an evidence of it, the biennial report presented
here is a good overview of the work that has been done in this framework.
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Prof. Carles Cané coordinated the “GoodFood” (Food safety
and quality monitoring with microsystems) Integrated Project
of the 6th Framework Programme of the European Union.
(FP6-IST-1-508744-1P; 2004-2007). The project involved 29
partners from 10 countries.

IMB-CNM has developed a joint project with Seiko Epson
Corp., Japan, on MEMS/NEMS resonators and bulk acoustic
resonators (FBAR), including technology transfer (2003-2007).

Silver Medal awarded at the 36" International Ex-
hibition of Inventions, Geneva 2008, to the patent
“Digital Stereotaxic Biopsy System”, by Manuel
Lozano and Miguel Ullan from IMB-CNM plus two
external researchers.

IMB-CNM is the leading partner of an ESA project
for the design and fabrication of SiC high tempera-
ture blocking diodes for the solar arrays of the Be-
piColombo joint ESA and JAXA mission to Mercury,
scheduled for launch in 2013.




FP6-1ST-1-508774-1P

Epson project

Other highlights in SiC technology and devices
have been published in the following two papers:

Early stage formation of graphene on the C face of 6H-SiC,
by N. Camara, G. Rius, J.-R. Huntzinger, A. Tiberj, L. Ma-
gaud, N. Mestres, P. Godignon, J. Camassel, Appl. Phys.
Lett. 93 (2008) 263102,

Bipolar conduction impact on electrical characteristics and
reliability of 1.2- and 3.5 kV 4H-SIiC JBS diodes, by P. Bros-
selard, N. Camara, V. Banu, X. Jorda, M. Vellvehi, P. Godig-
non, J. Millan, Special Issue on SiC Devices, IEEE Trans.
Electron Dev. 65 (2008) 1847-1856.

A novel approach to detect hot spots in active ICs
and devices has been developed, based on sen-
sing the heat flux generated by the hot-spot within
the chip substrate with a probe-laser beam, which
allows inspecting the chip through its lateral sides.
It is described in:

X. Perpifa, J. Altet, X. Jorda, M. Vellvehi, J. Millan, N. Mes-
tres, Hot-spot detection in integrated circuits by substrate
heat-flux sensing, IEEE Electron Dev. Lett. 29 (2008) 1142-
1144.

The process technology for the fabrication of 50 A —
3.3 kV IGBTs with an active area of 1.3x1.3 cm? has

Power devices and systems

been set-up at IMB-CNM Clean Room. Voltage and current sen-
sors are included for reliability enhancement purposes. Features
of the IGBT technology are described in:

Bi-IGBT- A low losses power structure by IGBT parallel association, by C.
Caramel, R. De Maglie, P. Austin, J.L.. Sanchez, J. Le Gal, E. Imbemon,
J.P. Laur, D. Flores, S. Hidalgo, J. Millan, J. Rebollo, Semic. Sci. and Tech.
(2008) 1-8.

The power devices and systems group organized the 7th Euro-
pean Conference on Silicon Carbide and Related Materials (EC-
SCRM’08), Barcelona, 7-11 Sept. 2008, with Prof. P. Godignon
acting as General Chairman.

+ (Bio)chemical sensors

The most relevant topics on (bio)sensor research rely on the
development of integrated optochemical based biosensors,
interdigitated electrode arrays for biosensing applications and
nanoparticle based ultramicroelectrode arrays.

Three-dimensional interdigitated electrode array as a transducer for label-
free biosensors, by A. Bratov, J. Ramon-Azcon, N. Abramova, A. Merlos,
J. Adrian, F. Sanchez-Baeza, M.P. Marco, C. Dominguez, Biosensors &
Bioelectronics, 24 (2008) 729-735.

Underpotential deposition-anodic stripping voltammetric  detection of
copper at gold nanoparticle-modified ultramicroelectrode arrays, by
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J. Orozco, C. Feméandez-Sanchez, C. Jiménez-Jorquera, Environmental
Science & Technology, 42 (2008) 4877-4882.

Optical biosensor based on hollow integrated waveguides, by V.J. Ca-
darso, C. Femandez-Sanchez, A. Llobera, M. Darder, C. Dominguez,
Anal. Chem. 80 (2008) 3498-3501.

Detection of Escherichia Coli and Salmonella Typhimurium using inter-
digitated microelectrode capacitive immunosensors: the importance of
transducer geometry, by O. Laczka, E. Baldrich, F.J. Mufioz, F.J. Del
Campo, Anal. Chem. 80 (2008) 7239-7247.

Full-field photonic biosensors based on tunable bio-doped sol-gel glas-
ses, by A. Llobera, V.J. Cadarso, M. Darder, C. Dominguez, C. Fernan-
dez-Sanchez, Lab on a Chip 8 (2008) 1185-1190.

On-chip electric field driven electrochemical detection using a
poly(dimethylsiloxane) microchannel with gold microband electrodes,
by O. Ordeig, N. Godino, F.J. Del Campo, F.J. Mufoz, F. Nikolajeff, L.
Nyholm, Anal. Chem. 80 (2008) 3622-3632.

Nanotube and nanowire devices
The highlights of the research results on carbon nanotubes,

graphene, and Si nanowire based devices are summarized at
the following publications in high-impact journals:
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Subnanometer motion of cargoes driven by thermal gra-
dients along carbon nanotubes, by A. Barreiro, R. Rural,
E. Hemandez, J. Moser, T. Pichler, L. Forro, A. Bachtold,
Science 320 (2008) 775-778.

Hydrogenase-Coated Carbon Nano-tubes for Efficient H,
Oxidation, by A. Alonso, O. Rudiger, A. Maroto-Valiente, M.
Velez, |. Rodriguez-Ramos, F.J. Mufioz, V.M. Femandez,
A.L. De Lacey, Nano Lett. 7 (2007) 1603-1608.

Detecting Individual Electrons Using a Carbon Nanotube
Field-Effect Transistor, by A. Griinels, M.J. Esplandiu, D. Gar-
cla-Sanchez, A. Bachtold, Nano Lett. 7 (2007) 3766 -3769.

Mechanical detection of carbon nanotube resonator vibra-
tions, by D. Garcia-Sanchez, A. San Paulo, M.J. Esplandiu,
F. Pérez-Murano, L. Forrd, A. Aguasca, A. Bachtold, Phys.
Rev. Lett. 99 (2007) 085501.

Imaging mechanical vibrations in suspended graphene
sheets, by D. Garcia-Sanchez, A.M. van der Zande, A. San
Paulo, B. Lassagne, P.L. McEuen, A. Bachtold, Nano Lett.
8 (2008) 1399-1408.

Suspended Mechanical Structures Based on Elastic Sili-
con Nanowire Arrays, by A. San Paulo, N. Arellano, J.A.
Plaza, R. He, C. Carraro, R. Maboudian, R.T. Howe, J.
Bokor, P. Yang, Nano Lett. 7 (2007) 1100-1004.



ERC Grant

ENIAC projects

+ Nanofabrication

A new “gas-transfer” lithography technique has been
developed for the direct patterning of substrates at the
micrometer and nanometer scale. It is described in:

Silane nanopatterns via gas-phase soft lithography, by R. de
la Rica, A. Baldi, E. Mendoza, A. San Paulo, A. Liobera, C.
Fermandez-Sanchez, Small 4 (2008) 1076-1079.

Prof. Francesc Pérez-Murano has coordinated the “No-
vopoly” (Novel polymer materials for MEMS and NEMS)
STREP project of the 6th Framework Programme of the
European Union. (FP6-NMP-013619; 2005-2008).

+ CMOS / NEMS integration

Following a sustained activity of developing CMOS
compatible nanofabrication methods, IMB has
developed sensors based on the monolithic inte-
gration of nanomechanical resonators in CMOS
circuits. These sensors have outstanding perfor-
mance in mass sensitivity and spatial resolution,
which allows addressing applications such as the
determination of the evaporation rate of sessile dro-
plets at ambient pressure.

Qutcomes of this activity include two cover pages
on referred journals (see the publications section).

CMOS/NEMS integration

+ ERC Grant

A Starting Grant of the European Research Council was awarded
to Dr. Andreu Llobera, postdoctoral researcher at IMB-CNM at
the first call (2007). Project “Hip-Lab: High-throughput integrated
photonic lab-on-a-DVD platforms” (ERC-2007-StG-209243-2).

New ENIAC projects

IMB-CNM participates in three projects approved in the first
call (2008) of the European ENIAC Joint Undertaking on na-
noelectronics.

Two of the projects are related with power devices technology
for rational use of energy: E3CAR - Nanoelectronics for an
Energy Efficient Electrical Car, and SmartPM - Smart Power
Management in Home and Health.

The third project is on advanced double patterning lithography
for the 22 nm technology node: LENS - Lithography Enhance-
ment towards Nano Scale.

EXPLORA projects

Two IMB-CNM research groups have received funding from the
Spanish EXPLORA-INGENIO 2010 program, for the exploration
of radically new scientific ideas: High-sensitivity electrical readout
of proteomic microarrays and NANOTERM: Feasibility study for
thermoelectrical microgenerators based on silicon nanowires.
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Wil=
Structure

The Institute has two Departments, which gather the resources Horizontal Unit. There is a dynamic internal organi-
and activities related to scientific research: Micro-nanosystems zation within the Departments, assembling human
and Systems Integration. Each Department is organised in va- resources according to the requirements of the re-
rious research groups. The micro and nanofabrication clean search projects. The research lines touch horizon-
room is considered at the Department level but with a different tally this more or less vertical structure, gathering
nature, which goes beyond being a laboratory supporting the different skills and competences around specific
work done by the Departments. It is considered by CSIC as an scientific and technologic objectives.




« IMB structure

Emilio Lora-Tamayo

Vice-directors Adm. Manager
Joan Bausells Teresa Gonzélez

Carlos Dominguez

Inst. Board Ph.D. Assembly
Services
Computer
systems and 1
Departments networks

| Maintenance I-

 Micro- | ~_Systems
_nanosystems __Integration

| Library |

| Groups (7) and Labs. | ihc_i;dap_s' (4) and Labs. | Administration |-

+ Research groups

+ Micro-Nanosystems Department + Systems Integration Department

Manuel Lozano Philippe Godignon

- Bio MEMS - Biomedical applications
F. Xavier Murioz Rosa Villa

- Electrochemical transducers - Integrated circuits and systems
Cecilia Jiménez Lluis Terés

- Gas sensors and fuel cells - Integration of power devices and systems
Carles Cané José Millan

- Micro-nano tools - Reverse engineering in microelectronic devices
Jaume Esteve Salvador Hidalgo

- Nanofabrication and functional properties
of nanostructures
Francesc Peérez
- Radiation detectors
Manuel Lozano
- Silicon photonics
Carlos Dominguez

IMB-CNM Biennial Report 2007-2008



Facllities

Immediately before the reporting period, both the
main building and the clean room were expanded
(red areas on the photograph).

The IMB offices and laboratories building added an
additional “wing” which resulted in an increase from
5000 m? to 6500 m?. The clean room building increa-
sed its surface from 1000 m? to 1500 m?, which has
allowed the integration in a single clean room of the
micro and nanofabrication equipment.




Construction works for the IMB new offices and laboratories
building (2005-2006).

The IMB-CNM large scale facility (ICTS - Singular
Scientific and Technological Facility)' includes a
clean room for integrated micro and nanofabrica-
tion, a test and characterization service and a pac-
kaging service.

The clean room integrates microelectronic fabri-
cation processes, microsystem technologies and
nano fabrication equipment, such as electron beam
lithography, nanoimprint lithography and focused
ion beam.

A complete CMOS integrated circuit fabrication line
is available. In addition, microsystems-dedicated
equipment allows working with metals, etching so-
lutions, etc. that could contaminate CMOS-dedica-
ted machines. This duplication of many of the clean
room processes has been allowed by the recent

Construction works for the clean room extension (2005-2007).

extension of the clean room. The whole set of processes runs
on 100 mm diameter silicon wafers, and there is a partial ca-
pability for 150 mm diameter wafers.

Two access modalities are available for users: command of
specific processes which are performed by the clean room
personnel, and qualified self-service, which is only available for
a limited (but growing) number of equipment.

An external access programme (GICSERV) is available from
2006, with funding from the Spanish Ministry of Science and
Innovation, which allows external users to access the ICTS ser-
vices for free, for projects of limited complexity. Up to 105 pro-
jects have been funded in this way up to the end of the reporting
period, from Spain and some other European countries.

(1) ICTS is an official label given by the Spanish Ministry of Research and Inno-

vation to up to (currently) 24 Spanish Large Scale Facilities.

Electron beam lithography system.

Medium current ion implanter with special
implant chamber and ion species.

Service bay with vacuum pumps and other
auxiliary equipment.

Mask aligners for microsystems (“non-CMOS”)
photolithography.

Oxidation/diffusion furnace

Rapid Manufacturing with an EOS Formi-
ga P100 laser sintering system.
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Research
ctivities

The research is devoted to analog, digital & RF CMOS design
and test of integrated circuits and systems to improve and ex-
ploit the nano/micro-technologies for advanced applications,
such as:

- Visible, infrared and X-ray analog & digital imagers.

- Integrated sensor & actuator N/MEMS interfaces.

- Multi-technological modeling & simulation.

- Low-power RF circuits for wireless sensors.

- Remote-powered and body-implantable systems.

- SoC & System electronics based on flexible platforms.

Design and development of novel micro and nanosensors and
complex and compact miniaturized systems for biological and
biomedical applications. The various steps of device design, cha-

racterization, encapsulation and packaging, as well
as customized electronic instrumentation are appro-
ached from the initial conception to the final biodevice
in order to generate knowledge, micro-nano devices
and complete systems with high added value.

Activities include the development of new technolo-
gies and tools for the detection, identification,
quantification, and monitoring of molecules, cells
and tissues of clinical and biomedical relevance.
Research focuses in:

- Micro-Nano systems for diagnosis.

- On-chip environmental health monitoring.
- Nano-Bio-Electronic Interfaces.

- NanoBioFuel cells.

- Nanobioelectrochemistry.




+ Micro-nanotechnologies

The general objective is the advanced research and
development on new processes, devices and sensors
for Integrated Circuits, MEMS, NEMS and Smart Sys-
tems, mainly using silicon based micro nano techno-
logies. More specifically, the work includes research at
different levels of integration such as design, simulation,
fabrication, characterization and optimization tasks for:

- Processes and micro-nanoelectronic technologies
and their integration (More Moore approach).

- Nano-systems, sensors, NMEMS (More than
Moore approach).

- Application-oriented smart systems and subsys-
tems for fields such as medical, environment, food,
energy, telecom, particle physics, space, etc.

Specific topics addressed are: high-k dielectrics, re-
liability of devices and technologies, CMOS-MEMS,
SOI-MEMS and 3-D heterogeneous integration, micro-
nanotools, MOMS/NOMS, thermally isolated micro-
nano-structures, radiation sensors, radiation hardness
characterization, power MEMS (nano-thermoelectrics,
scavenging and microfuel cells).

+ Nanofabrication and nanostruc-
tures

Investigation, study and exploitation of new and ex-
ceptional electromechanical properties that arise in
solid state artificial structures by the fact that their sig-
nificant dimensions are in the nanometer scale. These
nanostructures are obtained by using ‘so called’ nano-
technological methods, so that research on advanced
nanofabrication methods is an essential part of the acti-
vities. Also, development of specialized electromecha-
nical characterization methods is of great interest. The
aim is to investigate on novel properties and methods
with a potential to demonstrate novel functionalities
and ultra-high performance of electromechanical devi-
ces and systems. The main activities are:

- Advanced nanofabrication methods.

- Novel nanometrology tools and methods.

- Singular functional properties of nanostructures.
- Ultimate performance limits of nanodevices.

Integrated circuits and  Micro-nano-bio
systems systems logies

* Power devices and systems

The activities include research on innovative and breakthrough te-
chnologies of power devices and systems for efficiency improve-
ments and energy consumption reduction, with special emphasis
on automotive, transport, aerospace, renewable energy and ener-
gy distribution applications. Specifically:

1. Silicon based power devices and integrated circuits: Mo-
delling, design and processing of MOS controlled devices (DMOS,
IGBT), LDMOS for high frequency, superjunction devices, SOI ba-
sed power switches, smart power and protection devices.

2. Wide Band Gap Semiconductors: Modelling and set up of
optimized technologies for Wide Band Gap semiconductor (SiC,
GaN, Diamond, Graphene on SiC) processing, design and imple-
mentation of novel power devices.

3. Power systems and heterogeneous integration: New
methods for the design, modelling, simulation, development
and characterization (thermal and electrical) of power integrated
systems. New interconnection and packaging techniques.
Reliability analysis.

Transducers for chemical and bio-che-
mical sensing

This activity is devoted to R&D of new chemical and biochemical
transducers. Different transduction principles and/or signal propa-
gation media are investigated, making use of new technologies
combined with microelectronic technology, new device structures,
processes and materials. This work is aimed at improving trans-
ducers performance and developing new concepts of sensors,
autonomous systems, and platforms for lab-on-a-chip analytical
systems.

Electrochemical devices: Barrier IDEAs, polySi impedimetric
transducers, CNT sensors, voltammetric microelectrodes and
UMEAs, ISFET sensors.

Photonic/Optical Devices.

Silicon based devices: Micro-optical components, optochemical
sensors, interferometric devices, optomechanical components, Si
nanocrystal light emitters.

Hybrid Si/polymer integration: Sol-gel based sensors, polymeric
optical elements, free space components (hollow/MIR).
Advanced materials and processes: Functional organo-inorga-
nic polymeric materials, gas phase soft-lithography, nanostructu-
red materials for sensors.

Chemical sensor systems and arrays: Electrical protein mi-
croarray readers, multisensor systems, wireless RFID-like sensors.

Channel
Stopper

Micro-nanotechno-

Transducers for chemical
and biochemical sensing

Nanofabrication and Power devices and
nanostructures systems
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Publications

2007

Abdesselam, A.; et al]; Campabadal,
F; Fleta, C.; Lozano, M.; Pellegrini, G.; Raff,
JM;Ulan, M., “The ATLAS semiconduc-
tor tracker end-cap module”, NUCL. INSTR.
METH. PHYS. RES. A ACCEL. SPECTROM.
DETECTORS ASSOC. EQUIR, vol. 575, no. 3,
2007, p. 353-389.

Abella, M., Campoy, S., Erill, I., Rojo, ., Barbé,
J., “Cohabitation of two different lexA regulons
in Pseudomonas putida“, J. BACTERIOLOGY,
2007, 189 (24), p. 8855-8862.

Aboy, M., Pelaz, L., Montserrat, J., Bermudez,
F.J., Hamilton, J.J., “Boron diffusion and activa-
tion in SOl andw bulk Si: The role of the buried
interface”, NUCL. INSTR. METH. PHYS. RES.
B, BEAM INTERACTIONS WITH MATERIALS
AND ATOMS, 2007, 257 (1-2), p. 1562-156.

let al.]; Lozano, M.; Ullan, M.,
“The silicon microstrip sensors of the ATLAS
semiconductor tracker”, NUCL. INSTR. METH.
PHYS. RES. A ACCEL. SPECTROM. DETEC-
TORS ASSOC. EQUIRP, vol. 578, no. 1, 2007,
p. 98-118.

Alonso, A.; Rudiger, O.; Maroto-Valiente, A.;
Velez, M.; Rodriguez-Ramos, I.; Murioz, F.J.;
Femandez, V.M.; De Lacey, A.L., “Hydroge-
nase-Coated Carbon Nanotubes for Efficient
H2 Oxidation”, NANO LETTERS, val. 7, no. 6,
2007, p. 1603-1608. (FIGURE 1)

Arcamone, J.; Sanchez-Amores, A.; Montse-
mat, J.; van den Boogaart, M.AF; Brugger, J.;
Pérez-Murano, F., “Dry etching for the correction
of gap-induced bluring and improved pattem
resolution in nanostencil lithography”, J. MICRO/
NANOLITHOGRAPHY, MEMS, AND MOEMS,
vol. 6, no. 1, 2007, 013005. (COVER 2)

Arcamone, J.; Misischi, B.; Serra-Graells, F;
Brugger, J.; Torres, F; Abadal, G.; Bamiol, N.;
Pérez-Murano, F., “A compact and low-power
CMOS circuit for fully integrated NEMS resona-
tors”, IEEE TRANS. ON CIRCUITS AND SYS-
TEMS |, vol. 54, no. 5, 2007, p. 377-381.

Arcamone, J.; Dujardin, E.; Rius, G.; Pérez-Mu-
rano, F; Ondarguhu, T., “Evaporation of femtoli-
ter sessile droplets monitored with nanomecha-
nical mass sensors”, J. PHYSICAL CHEMISTRY
B, val. 111, no. 45, 2007, p. 13020 -13027.

Baglio, S.; Pérez-Rodriguez, A.; Martinez, S.;
Serre, C.; Morante, J.R.; Esteve, J.; Montse-
rat, J., “Microinductive Signal Conditioning
With Resonant Differential Filters: High-Sensi-
tivity Biodetection Applications”, IEFE TRANS.
ON INSTRUMENTATION AND  MEASURE-
MENT, vol. 56, no. 5, 2007, p. 15690-1595.

Bames, A.S.; Fietkau, N.; Chevallier, EG.; Del
Campo, FJ.; Mas, R.; Munoz, FJ.; Jones,
T.G.J.; Compton, R.G., “Electrochemical sizing
of hemispherical microdroplets immobilized as

regular arrays on partially blocked electrodes”,
J. ELECTROANALYTICAL CHEMISTRY, vol.
602, no. 1, 2007, p. 1-7.

Barreiro, A.; Kramberger, C.; Rummeli, M.H.;
Gruneis, A.; Grimm, D.; Hampel, S.; Gem-
ming, T.; Blchner, B.; Bachtold, A.; Pichler,
T., “Control of the single-wall carbon nanotube
mean diameter in sulphur promoted aeroso-
lassisted chemical vapour deposition”, CAR-
BON, vol. 45, no. 1, 2007, p. 55-61.

Barreto, J.; Perélvarez, M.; Rodriguez, J.A;
Morales, A.; Riera, M.; Lopez, M.; Garrido, B.;
Dominguez, C., “Pulsed electroluminescence
in silicon nanocrystals-based devices fabri-
cated by PECVD", PHYSICA E LOW DIMEN-
SIONAL SYSTEMS NANOSTRUCTURES, vol.
38, no. 1-2, 2007, p. 193-196.

Bigas, M.; Cabruja, E.; Lozano, M., “Bonding
techniques for hybrid active pixel sensors
(HAPS)", NUCL. INSTR. METH. PHYS. RES.
A ACCEL. SPECTROMETERS DETECTORS
ASSOC. EQUIR, vol. 574, no. 2, 2007, p.
392-400.

Buzzo, M.; Ciappa, M.; Millan, J.; Godignon,
P.; Fichtner, M.,
imaging of silicon carbide devices by secon-
dary electron potential contrast”, MICRO-
ELECTRONIC ENGINEERING, val. 84, no. 3,
2007, p. 413-418.

“Two-dimensional dopant

Cabruja, E.; Bigas, M.; Pellegrini, G.; Lozano, M.,
“Special bump bonding technique for silicon pixel
detectors”, NUCL. INSTR. METH. PHYS. RES.
A ACCEL. SPECTROM. DETECTORS ASSOC.
EQUIRP, val. 576, no. 1, 2007, p. 1560-153.

Campanella, H.; Hemandez-Ramirez, F.; Ro-
mano-Rodriguez, A.; Montserrat, J.; Uranga,
A.; Bamiol, N.; Esteve, J., “Focused-ion-beam-
assisted tuning of thin-film bulk acoustic wave
resonators”’, J. MICROMECHANICS AND M-
CROENGINEERING, vol. 17, no. 11, 2007,
p.2380-2389.




Castellamau, M., Zine, N., Bausells, J., Madrid,
C., Juarez, A., Samitier, J., Erachid, A., “Inte-
grated cell positioning and cell-based ISFET
biosensors”, SENSORS AND ACTUATORS B
CHEMICAL, 2007, 120 (2), p. 615-620.

Cortés, I.; Roig, J.; Flores, D.; Hidago, S,;
Rebollo, J., “On the feasibility of superjunction
thick-SOI power LDMOS  transistors for RF
base station applications”, SEMICONDUCTOR
SCIENCE AND TECHNOLOGY, vol. 22, no. 2,
2007, p. 1-9.

Cortés, I.; Femandez-Martinez, P; Flores, D.;
Hidalgo, S.; Rebollo, J., “The thin SOI TGLD-
MOS transistor: A suitable power structure for
low voltage applications”, SEMICONDUCTOR
SCIENCE AND TECHNOLOGY, vol. 22, no. 10,
2007, p. 1183-1188.

Cortina-Puig, M.; Munoz-Berbel, X.; Alonso, A.;
Munoz, FJ.; Del Valle, M., “EIS multianalyte sen-
sing with an automated SIA system—An electro-
nic tongue employing the impedimetric signal”,
TALANTA, vol. 72, no. 2, 2007, p. 774-779.

Cortina-Puig, M.; Muroz-Berbel, X.; Del Vale,
M.; Mufoz, F.J.; Alonso, A., “Characterization of
an ion-selective polypyrmole coating and appli-
cation to the joint determination of potassium,
sodium and ammonium by electrochemical im-
pedance spectroscopy and partial least squares
method”, ANALYTICA CHIMICA ACTA, val. 597,
no. 2, 2007, p. 231-237.

Darwish, N.; Dieguez, L.; Moreno, M.; Munoz,
FJ.; Mas, R.; Mas, J.; Samitier, J.; Nilsson, B.;
Petersson, G., “Second order effects of aspect
ratio variations in high sensitivity grating couplers”,
MICROELECTRONIC ENGINEERING, vol. 84,
no. 5-8, 2007, p. 1775-1778.

Del Campo, FJ.; Ordeig, O.; Vigues, N.; Go-
dino, N.; Mas, J.; Mufioz, FJ., “Continuous
Measurement of Acute Toxicity in Water using
a Solid State Microrespirometer”, SENSORS
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Ph.D. Thesis

Arcamone, Julien

Integration of nanomechanical sen-
sors on CMOS by nanopatterning
methods

Pérez-Murano, F., Brémond, G.

(dir.). Serra-Mestres, F. (tutor).
Universitat Autonoma de Barcelona,
Dept. Electronic Engineering, 2007.

Ordeig, Olga

Thin film based disc microelectrode
arrays in water toxicity control

del Campo, F.J.; Muioz, F.J. (dir.).
Universitat Politecnica de Catalunya,
Dept. Chemical Engineering, 2007.

Bigas, Marc

Integracio 3D de detectors de
pixels hibrids

Cabruja, E.; Forest, J. (dir.).
Universitat de Girona,

Dept. Engineering, 2007.

Rubio, Rafael

Nueva arquitectura para un nuevo
analizador compacto de gases basa-
do en una matriz de microsensores
de infrarrojo no especificos

Marco, S., Fonseca, L. (dir.).
Universitat de Barcelona,

Dept. Electronics, 2007.

de la Rica, Roberto

New concepts for electrical detection
of biomolecules

Baldi, A., Fernandez, C. (dir.). Farrés,
J.(tutor).

Universitat Autonoma de Barcelona,
Dept. Biochemistry and Molecular
Biology, 2007.

Sacristan, Jordi

Sistema implantable para la estimu-
lacion y registro de nervio periférico
Oseés, T.; Serra-Graells, F. (dir). Serra-
Mestres, F.(tutor).

Universitat Autonoma de Barcelona,
Dept. Electronic Engineering, 2007 .

Moreno, Lia

Desenvolupament d’una llengua
electronica basada en un multisen-
sor integrat i la seva aplicacio en
mostres de begudes

Bratov, A.; Jimenez, C. (dir.). Alonso,
J.(tutor).

Universitat Autonoma de Barcelona,
Dept. Chemistry, 2007.

Cadarso, Victor Javier

Non conventional technologies for
integrated optics

Dominguez, C.; Llobera, A. (dir.). Yzuel
Giménez, M?.J. (tutor).

Universitat Autonoma de Barcelona,
Dept. Physics, 2008.




Campanella, Humberto

Thin-film bulk acoustic wave resonators (FBAR):

fabrication, heterogeneous integration with
CMOS technologies and sensor applications
Esteve, J.; Uranga, A.; Nouet, P. (dir.).
Universitat Autonoma de Barcelona, Dept.
Electronic Engineering, 2008.

A CMOS pixel vertex
detector for the Super
KEK-B experiment
semiconductor tracker

Maria Elena Martin Albarran

PhD Disseriation
Bollatarra, 2008

)
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|
Martin, M? Elena
A CMOS pixel vertex detector for the super
KEK-B experiment semiconductor tracker
Varner, G.S.; Ferrer, C. (dir.).

Universitat Autonoma de Barcelona, Dept.
Microsystems and Electronic Systems, 2008.

Chemical sensors for
environmental applications

PR, Thoss
Jahir Orozco Holguin

JEme

Orozco, Jahir

Chemical sensors for environmental
applications

Jiménez-Jorquera, C., Fernandez-Sanchez,
C. (dir), Vidal M. (tutor). Universitat de Bar-
celona, Dept. Analytical Chemistry, 2008.

Lopez, M? José
MicroNanoHerramientas para las
Ciencias de la Vida

Plaza, J.A. (dir)). Peral Pérez, J.(tutor).
Universitat Autonoma de Barcelona, Dept.
Chemistry, 2008.

Universitar Autdnoma de
Barcelona

Corelaton between oprical and
fectrical ies of ial

containing nanoparticles
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Morales, Alfredo

Correlation between optical and electrical pro-
perties of materials containing nanoparticles
Dominguez, C.; Aceves, M. (dir.). Rodriguez-
Viejo, J.(tutor).

Universitat Autonoma de Barcelona, Dept.
Physics, 2008.
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Rius, Gemma
Electron beam lithograhy for nanofabrication

Pérez-Murano, F.; Bausells, J. (dir.), Pascual, J. tutor).

Universitat Autonoma de Barcelona, Dept. Physics,
2008.

Martin, Cristina

Micro/nano fabrication of polymer-based
devices

Pérez-Murano, F.; Llobera, A. (dir.). Jiménez,
D.(tutor).

Universitat Autonoma de Barcelona, Dept.
Electronic Engineering, 2008.

MICROSYSTEMS
BASED ON
MICROBIAL

_ BIOSENSING

Munoz-Berbel, Xavier
Microsystems based on microbial
biosensing

Mufoz, F.J. (dir). Farrés, J.(tutor).
Universitat Autonoma de Barcelona, Dept.
Biochemistry, 2008.

Eseavla Tocnlea Suparior e Dngenboria

on v Fabricacion de

S TVS para
Proteecitm en Aplicaciones de Baja
Tensidin.

icnmi

Urresti, Jesus

Modelizacion y fabricacion de dispositivos
supresores TVS para proteccion en aplica-
ciones de baja tension

Hidalgo, S. (dir.), Sufié, J. (tutor).

Universitat Autonoma de Barcelona, Dept.
Electronic Engineering, 2008.
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Patents

1. Owner: Consejo Superior de Investigaciones Cientificas (CSIC).
Title: Biosensor y sus aplicaciones.

Authors: Bratov, A., Dominguez, C., Abramova, N., Merlos, A., Ramon, J.,
Sanchez, F.J., Marco, M.P.

Ref.: Spain, appl. 200701253, 2007 .

2. Owner: CSIC

Title: Thin-flm bulk acoustic wave resonator and method for performing
heterogeneous integration of the same with complementary-metal-oxide-
semiconductor integrated circuit.

Authors: Campanella, H.; Esteve, J.; Cabruja, E.; Montserrat, J.; Terés, L.;
Carmona, M.

Ref.: European Patent Office, appl. 07380041.9-1233, 2007 .

3. Owner: CSIC, UAB.

Title: Dispositivo intracelular para el estudio de parametros in-
tracelulares en células, érganos y tejidos.

Authors: Esteve, J., Plaza, JA., Gdmez, R., Duch, M., Fer-
nandez, E., de la Rosa, E., Vazquez, P, Boya, P, Sanchez,
FJ., Marco, M.-P., Gonzalez-Pinacho, D., Muriano, A., No-
gués, C., Barrios, L., Ibafiez, E.

Ref.: Spain, appl. P200702623, 2007 .

4. Owner: CSIC.

Title: Interferometer and sensor based on bimodal optical
waveguide and sensing method.

Authors: Zinoviev, K.; Lechuga, L.M.; Dominguez, C.

Ref.: European Patent Office, appl. EP07381053.3, 2007 .




5. Owner: Teknoflow QY, CSIC

Title: Radiation Detector, Method of manufacturing a radiation
detector and use of the detector for measuring radiation.
Authors: F. Garcia, M. Lozano, R. Orava, G. Pellegrini.

Ref.: Finland, appl. 20070939, 2007 (nt. PCT. WO
2009/071587 AQ).

6. Owner: CSIC.

Title: Dispositivo de lectura de microarrays de tipo eléctrico y
reutiizable.

Authors: Baldi, A.; Femandez-Sanchez, C.; de la Rica, R.;
Bonilla, D.

Ref.:Spain, appl. P200802068, 2008.

7. Owner: CSIC.

Title: Dispositivo microelectronico basado en redes de micro-
electrodos de disco y anillo, y método de fabricacion del mismo.
Authors: Del Campo, F.J.; Munoz, F.J.

Ref.: Spain, appl. P200803221, 2008.

8. Owner: CSIC.

Title: Membrana de electrolito polimérico hibrida y sus aplica-
clones.

Authors: Esquivel, J.P; Sabaté, N.; Santander, J.; Torres, N.;
Gracia, I.; Cang, C.; Tarancon, A.; Acero, M.C.

Ref.: Spain, appl. P200801838, 2008.

9. Owner: CSIC, UB.

Title: Procedimiento vy sistema para detectar y/o cuantificar
bacteridfagos susceptibles de infectar una cepa huesped bac-
terlana predeterminada, uso de un dispositivo microelectronico
sensor para determinar dichos bacteridfagos y dispositivo mi-
croelectronico sensor para llevar a cabo dicho procedimiento.
Authors: Garcia-Aljaro, C., Munoz, FJ., Blanch, AR., Munoz-
Berbel, X.

Ref.: Spain, appl. P200800776, 2008.

10. Owner: CSIC, UB.

Title: Procedimiento vy sistema para detectar y/o cuantificar bac-
teridfagos, uso de un dispositivo microelectronico sensor para
detectar dichos bacteridfagos y dispositivo  microelectronico
sensor para llevar a cabo dicho procedimiento.

Authors: Garcia-Aljaro, C., Murioz-Berbel, X., Blanch, AR,
Munoz, F.J.

Ref.: Spain, appl. P200801007, 2008.

11. Owner: CSIC.

Title: Mascaras metélicas auto alineadas para depositar de
modo selectivo, capas finas sobre dispositivos y substratos mi-
croelectronicos y método de empleo.

Authors: Jorda, X., Perpifig, X., Vellvehi, M., Sanchez-Sanchez,
D., Godignon, P.

Ref.: Spain, appl. P200800192, 2008.

12. Owner: CSIC.

Title: Método para definir y fabricar motivos superficiales
nanomeétricos quimico reactivos mediante litografia blanda
en fase gaseosa, motivos y dispositivos asi obtenidos y sus
aplicaciones.

Authors: de la Rica, R.; Ferandez-Sanchez, C.; Baldi, A.; Do-
minguez, C.; Jimenez- Jorquera, C.

Ref.: Spain appl. P200800221, 2008.

13. Owner: CSIC, UAB.

Title: Biosensor para la deteccion de anticuerpos anti-VIH.

Authors: Laczka, O., Munoz, F.J., Ferrer-Miralles, N., Ferraz, R.M., Villaver-
de, A., Del Campo, F.J.

Ref.: Spain, appl. P200802551, 2008.

14. Owner: CSIC, UAB.

Title: Dispositivo y procedimiento para medir concentracion de biomasa
y uso de un elemento electronico chip para medir dicha concentracion
de Biomasa.

Authors: Munoz-Berbel, X., Mufoz, F.J., Mas, J., Vigues, N., Escudé-
Pujol, R., Del Campo, F.J.

Ref.: Spain, appl. P200800109, 2008.

15. Owner: CSIC, EPFL, UAB.

Title: Sistema de alineacion de patrones en un sustrato mediante litografia
por estencil.

Authors: Pérez-Murano, F., Arcamone, J., Sansa, M., Brugger, J., van den
Boogaart, M.A.F, Bamiol, N., Abadal, G., Uranga, A., Verd, J.

Ref.: Spain, appl. 200802208, 2008.

16. Owner: CSIC.

Title: Circuito integrado para la lectura digital de sensores de imagen de
alta velocidad.

Authors: Serra-Graells, F, Margarit, J.M., Terés, L.

Ref.:Spain, appl. P200801428, 2008.

17. Owner: CSIC and others.

Title: Lente de contacto sensora, sistema para la monitorizacion no invasiva
de la presion intraocular y método para su medida.

Authors: Veciana, J.; Rovira, C.; Mas-Torrent, M.; Villa, R.; Aguilo, J.; Pas-
tor, J.C.; Ussa, F; Laukhina, E.; Laukhin, V.

Ref.: Spain, appl. P200801722, 2008.

18. Owner: CSIC.

Title: Método de fabricacion de dispositivos RB-IGBT.

Authors: Velivehi, M., Jorda, X., Galvez, J.L.., Godignon, P, Perpifa, X.
Ref.: Spain, appl.P200800799, 2008.

19. Owner: CSIC.

Title: Acoplador de red de difraccion, sistema y procedimiento.
Authors: Zinoviev, K., Dominguez, C., Lechuga, L.M.

Ref.: Spain, appl. P200801236, 2008.

20. Owner: Seiko Epson Corporation.

Title: Biasing circuit and method for voltage controlled oscillators.

Authors: Redondo, X.; Tanaka, K.; Gil, I.; Cairo, J; Terés, L.; Serra-Graells,
F.; Pallares, J.

Ref.: European Patent Office, appl. 08100629.8-1233, 2008.

21. Owner: Seiko Epson Corporation.

Title: Charge pump circuit and method.

Authors: Redondo, X.; Pallares, J.; Serra-Greells, F; Terés, L.; Cairo, J; G,
I.; Tanaka, K.

Ref.: European Patent Office, appl. 08102476.2-2206, 2008.

22. Owner: Seiko Epson Corporation.

Title: Digital accumulator with configurable resolution and Sigma-Delta mo-
dulator comprising it.

Authors: Redondo, X.; Pallares, J.; Serra-Graells, F; Terés, L.; Cairo, J;
Gill, I.; Tanaka, K.

Ref.: European Patent Office, appl. 08157419.6-2206, 2008.

IMB-CNM Biennial Report 2007-2008 29



Outreach

IMB has an increasing activity in outreach events aiming at promoting the
society awareness of the benefits of science and specifically of micro/nano-
electronics, and the public support of science and technology. A programme
of visits from high school students is on-going to encourage young people to
follow science and technology careers. IMB participates in the annual Science
and Technology week in Spain and regularly presents the results of its re-
search work in public media.

The Zenon Navarro Microelectronics Museum area has been equipment on display has been used by IMB-CNM on its
set up to disseminate microelectronics technology and its R&D projects. The museum includes multimedia material
applications, by showing equipment used for the design, and device prototypes.

fabrication or measurement of electronic devices. The

The Museum is dedicated to Zenon Navarro Garriga, physicist, who in the early 1980s built the
original UAB clean room, which was used by CNM during its initial years. He later managed the
building and installation of the IMB-CNM clean room and during many years he was the pho-
tolithography process manager. A degenerative illness didn’t prevent him from working until the
very end and sharing with everybody at IMB his deep knowledge of technology and his particular
but clear-sighted view of many other life issues.




Spanish Scientific Photograph Contest 2007

Selected work: Selected work:
Desecration (FIB localized etching of metal structures on a chip). Nano-pencils (Localized sputtering effects during FIB etching of a
Justo Sabadell, Jordi Llobet, Xavier Borrisé. multi-metal chip).

Justo Sabadell, Jordi Llobet, Xavier Borrisé.

E%Lcm Spanish Scientific Photograph Contest 2008

CERTAMEN NACIONAL
DE FOTOGRAFIA CIENTIFICA

Selected work: Selected work:
Alien’s nest (Failed tin-lead bumps). Marbles (Latex nanoparticles - 300 nm diameter- over a nanoimprint-
Enric Cabruja. structured polymeric layer ).

Irene Fernandez-Cuesta.

EIPBN 2007 34t Int.Conf. on Micro & Nano Engineering, 2008

EIPBN 2007 - 51th Int. Conf. on Electron, lon and Photon Beam 34" Int.Conf. on Micro & Nano Engineering, 2008, Athens, Greece
Technology and Nanofabrication, Denver, CO, USA. Micro & nanograph Contest - 1st prize

Best electron micrograph Award Irene Fernandez-Cuesta, IMB-CNM Jordi Llobet, IMB-CNM and Laura Barrachina, Baolab.

Title: Gaudi’s Sagrada Familia Title: Nano Burguers with lettuce.

Description: Polymeric structure, after “trying” to clean the sample. Description: Vertical test structures, built with 3 metal layers.
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Partnerships

IMB-CNM has specific partnerships and
collaborations with industry, universities
and research centres to better address the
scientific and technological challenges.

IMB-CNM is a member of the Barcelona Nanotechnology Cluster-Bellaterra (BNC-b). BNC-b is a scientific and industrially orien-
ted virtual entity, grouping the capabilities and expertise in nanoscience and nanotechnology of a number of research centres and
companies located in the Research Park of Universitat Autonoma de Barcelona (UAB) at Bellaterra:

- Centre d’Investigacio en Nanociéncia i Nanotecnologia, CIN2
(CSIC-ICN)
- Institut de Ciencia de Materials de Barcelona, ICMAB (CSIC)

I " - Various Departments of Universitat Autonoma de Barcelona, UAB
- Centre Nacional de Microelectronica, IMB-CNM (CSIC)
BARCELONA NAKODTECHNOLOGY CLOSTER-BELLATERRA - MATGAS 2000, A.l.E.
- D+T Microelectronica, A.lLE.

BNC-b currently includes a total of more than 450 researchers.

www.bnc-b.net

The UAB Research Park is a non-profit private foundation, created in 2007 by three research institutions, the Autonomous Uni-
versity of Barcelona (UAB), the Spanish Research Council (CSIC) and the Agrofood Research and Technology Institute (IRTA), as
a basic tool to promote the transfer of knowledge and technology
between the academic community and the industry. It gathers the

Parc de Recerca research capabilities located at the UAB campus, and it currently

includes 30 research centres and institutes with more than 4000

UAB researchers.

parc.uab.cat

D+T Microelectronica A.LE. is an Association of Economic Interest which provides access for industry (especially SMEs) to the

micro and nanotechnologies of IMB-CNM. It is located in the IMB-CNM building, and its mission is to facilitate the incorporation
of microelectronic technologies in industrial products, designing,
developing and manufacturing chips and microsystems tailored to
specific needs.

D+T Microelectronmica, A.|LE. AT ToT




+ Associated Units

CNM-IMB has special collaborations with a number of research groups
from Spanish Universities and technological centres, through “Associated
Unit” agreements with the Spanish Research Council (CSIC):

- Electronic Materials and Engineering Group, Department of Electro-
nics, University of Barcelona (UB), since 1998.

- Group of Semiconductor Devices, Department of Electronic Engi-
neering, Polytechnical University of Catalonia (UPC), since 1998.

- Group of Electronic Circuits and Systems, Department of Electronic
Engineering, Autonomous University of Barcelona (UAB), since 2002.

- Sensor & Biosensor group, Department of Chemistry, Autonomous
University of Barcelona (UAB), since 2002.

- Institute for Systems based on Optoelectronics and Microtechno-
logy (ISOM), Politechnical University of Madrid (UPM), since 2002.

- Inasmet-Tecnalia technological centre, San Sebastian, Spain, since

inasmety 2007

tecn

+ Research consortiums

IMB-CNM participates in international research consortiums and in public-

SEVENTH FRAMEWORK private partnerships within the framework of Joint Technology Initiatives
PROGRAMME

such as ENIAC (the European Nanoelectronics Initiative Advisory Council),
the Framework Programmes for research and technological development
of the European Union, pan-European networks such as EUREKA and
other initiatives such as the European Research Council.

IMB-CNM is a member of EPoSS (the European Technology Platform on
Smart Systems Integration), Photonics 21 (the Technology Platform for
Photonics in Europe) and EPIC (the European Photonics Industry Consor-

EPoOSS tium). It is one of the promoters of Génesis-Red (the Spanish Technology
Saidpean Tachidlogy Plétfors Platform on Nanoelectronics and Smart Systems Integration), and partici-
e e pates through it in the Forum of Stakeholders of ENIAC.

Researchers from IMB-CNM are members of CERES (Space Studies and

900 PHOTONICS 21 Research Center) of UAB, which is a unit of IEEC (Institute for Space Stu-

dies of Catalonia).

o E P | ( National collaborative research projects are performed within the framework

= ) of the National Plans for R+D+l.
European Photonics
Industry Consortium

Plan Nacional

£ Génesis Red P
\. es- eniac SSi a

@ evaracion B setamas itaigerces 2008 -2011

IMB-CNM Biennial Report 2007-2008



Key Figures

STAFF - End 2008 During 2007-2008 IMB-CNM has been following the
R ccher Stategic Plan 2005-2009, which defines the ove-

esearchners rall budget, the new human resources provided by
Students CSIC, and objectives for external funding and scien-

Clean room facility tific productivity.

Support services : :
— : : A new Action Plan for the period 2010-2013 has
Administration & general services been prepared during the second half of 2008.

Visitors

+ Budget

During 2007 and 2008 the budgets included a
special action from CSIC for clean room equip-
ment acquisition.

Total 2007: 17657 k€
Total 2008: 20003 k€

Income source




D+T contracts
Other proj.

Contracts

csic

National Plan
proj.

EU proj.

2005 2006 2007 2008 2009
Year

+ Budget distribution

Income distribution (for year 2008) excluding the CSIC
special action for equipment acquisition.

+ External Funding

External funding from competitive public projects and indus-
trial contracts, in the context of the 2005-2009 Strategic Plan.

O Projects Strat. Plan

O Projects actual values
@ Contracts Strat. Plan
B Contracts actual values

N° SC| papers

2005 2008 2007 2008 2009
Year

* Papers in SCI journals

O Strategic Plan
& Actual values

160 (]
140
120
100
80

B0

N° pap. intern. conferences

40

20

2005 2006 2007 2008 2009
Year

+ Papers in international conferences

B Strategic Plan
B Actual values
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