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Adddress
Welcome A
Dear Colleagues,
Welcome to the first Humboldt Kolleg in “Advancements in Nanotechnology
and Microelectronics” (ANM’09) in Tunisia, sponsored by the "Alexander von
Humboldt" foundation. The ANM’09 multi-disciplinary scientific program includes "hot" topics in the fields of "Nanotechnology and Microelectronics"
ranging from "Bio/Micro/Nano Materials and Interfacing" aspects, "Chemical
and Bio-Sensors", "Magnetic and Superconducting Devices", "MEMS and Microfluidics" over "Theoretical Aspects, Methods and Modelling" up to the important bridging "Academics meet Industry".
We are really most indebted to all members of the Scientific Committee and
Gereral Chairs for Joint Sessions and to all speakers and chairmen, who have
dedicated invaluable time and efforts for the realisation of this event.
On behalf of the Organizing Committee, we are cordially inviting you to join
the conference and hope that your stay will be rewarding and enjoyable.

Prof. Dr. Michael J. Schöning

Prof. Dr. Adnane Abdelghani

Institute of Nano- and Biotechnologies,

National Institute of Applied Science and

Aachen University of Applied Sciences

Technology

Gammarth, November 13th, 2009
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Preface
Nanotechnology implies the creation of functional materials, devices and systems through
control of matter on the nanometer length scale (1-100 nanometers) as well as the exploitation
of novel phenomena and properties (physical, chemical, biological, mechanical, electrical,
etc.) at this length scale. Nanotechnology has emerged as one of the most exciting research
areas in the last decade as researchers have improved the abilities to image biomolecules, and
to model, control and manipulate matter and devices at small dimensions.
On the other hand, microelectronics is related to the study and manufacturing of electronic
components which have to be very small (usually, in the lower micrometer-scale) and reliable.
Microelectronics is almost a generic term and subsumes areas as diverse as communication,
information technology, data processing, process control, nano-electronics and photonics, but
also interfaces sensorics and nanotechnology. Because of its immense economic impact and
commercial potential, almost all the developing countries are gradually aspiring to adopt
nanotechnology and microelectronics R&D strategies. But at the same time, they are also desperately in need of quickly comprehending the full implications of the level of nanotechnology and microelectronics presently required by them within the nation and forecasted for the
years ahead in terms of its capabilities, limitations, viability, economics and infrastructural
requirements by undertaking a pragmatic analysis in totality. The main concepts and aims of
the first “Humboldt Kolleg” in Tunisia are, therefore:
-To strengthen the network between junior researchers and the “Alexander von Humboldt
(AvH)” program.
-To encourage junior researchers and young scientists to apply for post-doc positions within
the AvH foundation.
-To amplify the knowledge about the advancements in both (bio-)nanotechnology and microelectronics in developing countries.
-To disclose the high interdisciplinarity between physicists, chemists, (micro-)biologists and
engineers for modern research aspects.
-To show the impact of nanotechnology and microelectronics for industrial requests (start-up
and spin-off).
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Main Topics
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The topics of the conference will include,
but will not be limited to, the following
topics:
















Nanodevices and Nanomaterials:
Issues and challenges
Microsensors and Microsystems
Photonic Gap Material and their
Applications
Biosensors and Bioelectronics
New conducting polymers for Microelectronics devices
Physic of Biomembranes , carbon
nanotubes and DNA BioChips
New technology of Quantum Optics
Renewal Energy and Photovoltaic
cells
Micro-and Nanoparticles for drug
delivery
Scanning Near Field Optical Microscopy Techniques (AFM, STM,
SNOM)
Nanometrology
Modeling & analysis and Embedded systems
Design & test of integrated circuits
Nanotechnology in robotics
Biomaterials and Biophotonics
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A. Selmi- FSM, TN
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Program
Friday, November 13, 2009
08.00-09.00: Registration
09.00-09.20: Opening Session
Prof. S. Ben Ahmed, The Director of the INSAT, Tunisia
Prof. A. Abdelghani (Humboltianer), INSAT, Tunisia

09.25-09. 35: Welcome Address on behalf of the President of the Alexander von Humboldt
Foundation, held by Prof. Ludwig Schultz

09.35-09.40 : Alexander Von Humboldt : Network for the future
Session 1: “Bio/Micro/Nano Materials and Interfacing“

Chairman: Prof. Michael J. Schöning

-Understanding cell adhesion by application of smart supported membranes, Prof. Erich
Sackmann, LMU, Germany (Keynote)
-Biophotonics solutions to explore the bio-nano world, Dr. Chiraz Frydman, HORIBA Scientific, France (Keynote)

10.30-11.00: Group Photo / Coffee Break

Chairman: Dr. Fafa Ben Hatira

-Iminium activation in organocatalysis: a look inside the "black-box”, Dr. Sami Lakhdar
(Humboltianer), LMU, Munich
-Porous silicon layers as a promising new technology in solar energy: conversion and optoelectronics, Prof. Waheed A. Badawy, (Humboltianer), Egypt
-Novel biomaterials based on sugar diols: syntheses, characterization and application, Dr. Saber Chatti (Humboltianer), INRAP, Tunisia
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-Dynamic wave scattering and rheological investigations on silicon nanoparticles, Dr. Hasna
Mahjoub, INSAT, Tunisia
-Metal deposition on conductive and semi-conductive modified surfaces, Dr. Sami Ameur,
IPEST, Tunisia

12.30-13.15: Poster session
13.15-15.00: Lunch
Session 2: “Chemical and Bio-Sensors“

Chairman: Dr. S. Lakhdar (Humboltianer)

-Semiconductor-based field-effect devices: selected examples for chemical and biological
sensing, Prof. Michael J. Schöning, Aachen University of Applied Sciences, Germany (Keynote)
-Liberation of nanoencapsulated proteins and their proteolysis monitored by a conductometric
biosensor, Prof. Nicole Jaffrezic-Renault, LSA-Lyon1, France (Keynote)

16.00-16.30: Coffee break / Poster Session

Chairman: Dr. Majda-Rahal Sekkal (Humboltianer)

-Functionalized gold nanoparticules immobilization for impedimetric immunosensors application, Dr. Imene Hafaiedh, IPEST/UCB-Lyon1, Tunisia
-Artificial membranes of functionalized hemicyanines used for selective cation detection, Dr.
C. Heywang (Humboltianer), Bordeaux, France
-Chemical and biological detection investigations using shear horizontal surface acoustic
wave sensor, Dr. Najla Fourati, CNAM, Paris, France
-Investigation of a thin-film calorimetric gas sensor for H2O2 detection in industrial processes,
Patrick Kirchner, Aachen University of Applied Sciences, Germany
-AC and DC electrical conductivity measurements of polyaniline-doped with copper(1)X
salts, {Cu(1)X (X= Cl, Br,I2)} as a potential gas sensor, Dr. H. M. El Ghanem, Jordan University of Science and Technology, Jordan
11

Advancements in Nanotechnology and Microelectronics

Tunisia, November 13-14, 2009

Saturday, November 14, 2009
09.30-10.30:
Session 3: “Magnetic and Superconducting Devices“

Chairman: Dr. C. Heywang (Humboltianer)
-Riding on magnetic fields - the miraculous world of superconductor-, Prof. Ludwig Schultz,
IFW-Dresden, Germany (Keynote)
-Giant magnetoresistance: fundamentals and applications, Prof. Abderrahman Selmi (Humboltianer), FSM, Tunisia
-Structure and magnetic properties of fine particle La0.7Ca0.3MnO3 prepared by mechanic
synthesis method, Dr. M.Ellouze (Humboltianer), FSS, Tunisia

10.30-11.00: Coffee break / Poster Session
Session 4: “MEMS and Microfluidics“

Chairman: Prof. Abderrahman Selmi (Humboltianer)
-Use of mini heat pipes including axially capillary microgrooves for electronics cooling, Dr.
Chaker Zaghdoudi, INSAT, Tunisia
-Growth and stability of water microstructures on patterned substrates: aspect ratio vs surface
chemistry – toward microfluidic applications, Dr. Laurent Vonna (Humboltianer), ICS- Mulhouse, France
-Effect of a high-frequency actuation on the pull-in instability in MEMS, Dr. Faouzi Lakrad,
University Hassan II-Casablanca, Morocco
12.15-13.00: Poster Session
13.00-15.00: Lunch
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Session 5: “Theoretical Aspects, Methods and Modelling“

Chairman: Prof. Khaled Karrai (Humboltianer)

-Passivity-based synchronization of complex dynamical networks, Jawher Ghommam,
INSAT, Tunisia
-MPSoC performance modeling using SDFG: SW to HW task migration, Dr. Imed Bennour,
FSS, Tunisia
-Advancement on the biomechanical modeling of the spine, Dr. F. Ben Hatira, INSAT, Tunisia
-Conformational study of sulphated carrabiose molecule by DFT methods, Prof. M. SekkalRahal (Humboltianer), Sidi-Bel-Abbes, Algeria
-Low temperature Mössbauer spectroscopy study of macromolecular complexes of polycarbosilazane coordinated of mixed valence Fe(II-III) chlorides, Dr. A.-F. Lehlooh (Humboltianer), Yarmouk University, Jordan

16.20-16.45: Coffee Break / Poster Session

Session 6: “Academics meet Industry“

Chairman: Dr. Ismail Trabelsi (Humboltianer)
-Instrumentation to explore the nano-world: a path from the university to the industry, Prof. K.
Karrai (Humboltianer), Attocube Systems AG, Germany (Keynote)
-Wastewater treatment by using nanofiltration: case study of a Tunisian touristic resort, Dr.
Ismail Trabelsi (Humboltianer), CERTE, Tunisia
-Different ways to strengthen scientific cooperation between Germany and the Maghreb, Prof.
Abdelhadi Soudi (Humboltianer), President of the “Alexander Von Humboldt North African
Alumi Association”

17.45-18.15: Selection of “Best poster presentations”
18.30: Closing Session
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Keynote 1- Understanding cell adhesion by application of smart
supported membranes
Erich Sackmann
Physics Department E22. Technical University of Munich, Germany
sackmann@ph.tum.de

Abstract:
The study of cell adhesion shows, in an impressive
way, how cells use the laws of physics to explore
their environment and adjust their material properties to fulfil their multiple biological functions. At
the same time it shows that it is possible to understand the function of complex living material on the
basis of the physics of soft materials.
In order to achieve this goal it is necessary to establish more and more realistic model systems and to
study the physical properties of such models, wildtype cells and mutants in parallel. A further benefit
of such studies could be the discovery of new
strategies to design technical materials with novel
properties.
In recent years, substantial progress has been made
by theoretical modelling, and the development of
mimetics of cell and tissue surfaces on electrooptical devices by application of the concept of
designing composite membranes on polymer cushion by self assembly. This studies show that cell
adhesion is controlled by lock-and-key forces mediated by cell surface receptors, a phalanx of (short

and long range) non-specific (generic) interactions
and, last but not least, membrane elasticity.
Further progress was based on the application of
reflection interference contrats microscopy and dynamic image analysis allowing to study cell substrate contact with lateral resolution of 1 nm and
height resolution of 5 nm. Magnetic tweezer method
allows measurements of adhesion forces and force
induced control of then adhesion dynamics.
References:
[1] Bausch, A. R., W. Moller and E. Sackmann
(1999)."Measurement of local viscoelasticity and
forces in living cells by magnetic tweezers."
Biophysical Journal 76(1): 573-579.
[2] Bausch, A. R., F. Ziemann, A. A. Boulbitch, K.
Jacobson and E. Sackmann (1998).
"Local measurements of viscoelastic parameters of
adherent cell surfaces by magnetic bead microrheometry."Biophysical Journal 75(4): 2038-2049.
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Keynote 2- Riding on magnetic fields - the miraculous world of
superconductors
Ludwig Schultz
1

1,2,3

Leibniz Institute for Solid State and Materials Research Dresden, IFW Dresden, GERMANY

l.schultz@ifw-dresden.de
TU Dresden, Institute of Materials Science, GERMANY
3
evico GmbH Dresden, GERMANY
solid superconducting materials that they can pin the
magnetic flux to a great extent, see figure 2. This
Introduction: At present different concepts for magpinning effect is a result of the fact that an applied
netic levitation are discussed. The conventional syssuperconducting current loops which are generated
tem is the Transrapid, which is now regularly running
during cooling the material below its superconductbetween Shanghai Airport and Shanghai Centre. Our
ing transformation temperature.
approach is a passive superconducting magnetically
levitated system, which uses bulk superconductors
cooled only to liquid nitrogen temperature. At low
temperatures, superconductors do not only carry the
Magnetic field
electrical current without any resistance, but are also
able to freeze in a magnetic field of any configuration. By this, they act as permanent magnets, but with
a magnetic remanence, which is, for example for
massive YBaCuO material, by far larger than that of
ferromagnetic permanent magnets. The ability to
freeze in a magnetic field can be used for completely
j
new applications. In the presentation, this will be
demonstrated for different types of superconducting
Pinning center
Superconducting
magnetically levitated trains, which can either be in
for magnetic flux
current loop
an upright position, in a hanging position, see figure
1, or moving along a wall without any mechanical
contact. With regard to scaling-up, the SupraTrans
Figure 2: “Pinning effect”
project will be presented.
2

SupraTrans project: The SUPRATRANS technology uses the flux pinning in melt textured massive
YBCO to stabilize the lateral and vertical position of
the vehicle on top of the magnetic track. This selfstabilization is the main advantage of the superconductive levitation in comparison to the already used
Transrapid –technology, which needs an electronic
control system to keep a constant distance between
the train and the track

Figure 1: Superconducting model railway on a magnetic track
Superconductors: Superconductors are characterized by an abrupt loss of electrical resistivity and by
specific magnetic properties below a critical temperature Tc. In comparison with the low temperature superconductors as they were known until 1986, the
high-temperature superconductors (HTS) discovered
thereafter require much less cooling since the critical
temperature of the HTSC is above the temperature of
liquid nitrogen (-196°C). It is a specific feature of

References:
[1]L. Schultz, O. de Haas, P. Verges, C. Beyer, S.
Roehlig, H. Olsen, L. Kuehn, D. Berger, U. Noteboom, U. Funk, Superconductively levitated transport
system - The SupraTrans project, IEEE Trans. Applied Superconductivity 15 (2005) 2301-2305.
[2]S. Gruss, G. Fuchs, G. Krabbes, P. Verges, G.
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Keynote 3- Instrumentation to explore the nano-world: a path
from the university to the industry
K. Karrai
Attocube Systems AG, Munich, Germany.

Abstract:

Knowledge resulting from fundamental research topics is often decades ahead of potential applications. The long time separating typically early results stemming from
basic research and industry involvement is
often a source of disconnection between the
two worlds. In several situations however it
is very suitable and even possible to involve
an industrial activity at a very early stage of
research should the scientist awareness be
raised and addressed in time. Here a per
sonal case study is presented, describing

how "attocube systems AG", originally a
university spin-off company active in instrumentation for nanotechnologies, bridges
the gap between the two worlds. The personal point of view is presented by a university researcher with a recent and active exposure to the world of industry.
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Keynote 4- Semiconductor-based field-effect devices – towards
nano-structured surfaces
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Introduction: Silicon-based field-effect devices
are being on of the basic structural elements in a
new generation of chemical and biological microand nanosensors. The reason therefore is that they
provide several advantages such as small size and
weight, fast response time, possibility of an on-chip
integration to realize sensor arrays, high robustness,
low fabrication costs, etc. Their fields of application
reach from medicine and process control over biotechnology, environmental monitoring, food and
drug industries up to defence and security requirements.
Among the multitude of concepts discussed in
literature, bioelectronic devices with the possibility
of a direct electronic readout of the biologically
induced signal on the chip as well as functional hybrid nano-biosystems based on nanostructured surfaces or interfaces are two new promising strategies.
Here, both the sensitivity and selectivity of the biological systems connected to semiconductor circuitries might be increased. This paper is focusing on
recent developments at the INB creating “nanostructured” surfaces for a new class of functional
hybrid nano-biosystems.
Experimental results: 1) Nanocrystalline
(NCD) diamond has been recognized as a promising transducer material for bio-/chemical sensing
due to its outstanding electrochemical properties,
superior chemical inertness and biocompatibility.
Capacitive EDIS (electrolyte-diamond-insulatorsemiconductor) field-effect structures with Oterminated NCD films are discussed for multiparameter detection (pH, penicillin) as well as for
the label-free electrical monitoring of adsorption
and binding of charged macromolecules (e.g.,
polyelectrolyte multilayers).
2) Recently, functionalized gold nanoparticles
(NP) have been used to enhance the electrochemical
and photometric sensor features. Key experiments
exemplified the use of Au-NP-functionalized hybrid
nano-biosystems for ion-sensing with bare as well
as enzyme-modified Au-NP. The amplification of
the biosensor signal will be discussed. Alternatively, the assembly of carbon nanotubes (CN) into
nanostructured thin films deposited by the layer-bylayer technique offers the possibility of incorporating single-walled CN together with polyaminoamide (PAMAM) dendrimers for bio-/chemical
sensing. Those field-effect devices display en-

hanced biosensor performance.
3)Coupling of bio-computing systems with electronic chips is highly promising because of the
complexity of biological materials and their unique
properties such as selectivity of biocatalyzed reactions and specificity of biorecognition processes.
Logic gates defined by enzyme-catalyzed reactions
can serve as starting point for complex biocomputing networks. Using Si field-effect structures, enzyme-based “OR—Rest” and “And—Reset” logic
gates have been realized and activated by different
combinations of bio-/chemical input signals. The
corresponding output signals result in pH changes
due to the particular enzymatic reaction.
Acknowledgements: The author thanks M.H.
Abouzar, M. Bäcker, J. Gun, K. Haenen, E. Katz,
M. Krämer, O. Lev, A. Poghossian, J.R. Siqueira
Jr., P. Wagner for discussion and technical support,
the “MIWFT des Landes NRW”, the “BMBF”, the
“Alexander von Humboldt Stiftung”, and the
“DAAD-CAPES” foundation for financial support.
References:
[1]Poghossian, A. and Schöning, M.J. (2006), Silicon-based chemical and biological field-effect sensors, in Encyclopedia of Sensors, American Scientific Publishers, Stevenson Ranch, Vol. 9, pp. 463534.
[2]Poghossian, A. and Schöning, M.J. (2007),
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Keynote 5- Identification of biomolecules captured by surface
plasmon resonance using MALDI mass spectrometry
S. Bellon2,1, W. Buchmann3, F. Gonnet3 and R. Daniel3, C. Frydman1,2
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Introduction: SPRi (Surface Plamson Resonance imaging) allows thermodynamic analysis of
biomolecular interactions, and may be advantageously used for ligand-fishing of captured biomolecules on immobilized receptors. Mass spectrometry is a powerful tool for structural characterization and identification. Therefore, the combination of SPR and MS into one concerted procedure is
of a great interest for functional and structural analysis within the fields of proteomics, drug-discovery,
diagnostic, and bio-security
Method: For that purpose, we have used a SPRsensor surface biochip in a micro-array format. The
biochip gold surface was functionalized by a selfassembled monolayer of polyethylene oxide carrying a NHS group reacting with primary amines.
This functionalization allowed to immobilize the
bio-molecular receptors in an active state and to
avoid nonspecific adsorption. The validation of the
system was performed by measuring antigensantibodies interactions by SPR, and by MALDI
detection of the retained antigens directly from the
biochip. MALDI matrix was directly dropped on
the biochip and mass spectra were obtained from
distinct spots. Using this biochip, the transfer in the
MS apparatus consecutive to a SPR experiment was
simple. In addition, it required no intermediate
treatment that could lead to sample loss and/or contaminations.
Resulat: Two types of antibodies were arrayed
by coupling to NHS functionalized biochip gold
surface (SPRi-slideTM): Anti-β-lactoglobulin and
Anti-ovalbumin. The SPR experiments were performed using an ammonium acetate running buffer
(MS compatible). Lysine solution was first injected
to react with the free remaining active NHS groups
of nonarrayed surface. The biochip was then ready
for specific analyte capture. A mixture of proteins
(β-lactoglobulin and ovalbumin) diluted in the running buffer was injected and analyte capture was
followed in real time.
After SPR experiments, the biochip was removed and inserted directly in an appropriate
MALDI-MS plate holder. Finally MALDI matrix
was dropped specifically on each spot.

The representative mass spectra obtained from
the protein-bound antibody array showed multiply
charged protein ions corresponding to the specific
antigen, without any trace of non-specific binding.
The quantity of proteins retained specifically as
determined from SPR measurement was enough to
obtain good quality mass spectra. Mass spectra
were also acquired from underivatized portion of
the chip, allowing the control of the absence of nonspecific binding of proteins.
The SPRi/MALDI-MS combination on an array
platform is a powerful tool for affinity separation
and subsequent identification of compounds from
complex solutions. The biochip developed in this
work, namely the SPRi-slideTM, was easily transferable from SPR apparatus to the MALDI-MS plate,
and direct MS analysis was directly carried out on
micro-array biochip. High-throughput multiplexed
analysis with spatial resolution is permitted with
this array platform.
Innovative aspect: Ligand fishing by SPR and
subsequent MALDI-MS identification of the retained ligands have been carried out from the same
surface..

References:
[1]Bellon, S. and Buchmann , W. (2009) Hyphenation of Surface Plasmon Resonance Imaging to Matrix-Assisted Laser Desorption Ionization Mass
Spectrometry by On-Chip Mass Spectrometry and
Tandem Mass Spectrometry Analysis Anal. Chem
Received for review May 25, 2009. Accepted July
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Keynote 6- Liberation of nanoencapsulated proteins and their
proteolysis monitored by a conductometric biosensor
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Introduction: In this work, BSA was used as a
model protein in microencapsulation process by
multiple emulsion-solvent extraction/evaporation
method. The polymer used to encapsulate BSA was
poly (ε-caprolactone) (PCL). This polymer was
selected for its biodegradable character, its in-vitro
stability and its low degradation rate. Moreover,
PCL degradation does not generate an acid environment unlike poly (lactic-acid) (PLA) and poly
(glycolic-acid) (PGA) polymers by hydrolysis of
ester bonds (Sinha, 2004). The enzymatic biosensor
based on proteinase K (Hnaien, 2009) was used to
monitor the BSA release kinetics and to evaluate
the conformation of protein encapsulated .
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Figure 1: BSA release kinetics from microsphere deter) and conductometric
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Results and Discussion:
BSA release kinetics from PCL microspheres was
followed by Bradford analysis (Figure 1). PCL microspheres displayed a classical two-stage release
profile characterized by a very high initial release
(“burst effect” or 38% released after 4 hours) followed by a plateau (Quaglia, 2005). At the end of
experiment (72 hours), the percentage of protein
released was about 83%.
The BSA release kinetics from PCL microspheres
was also determined using the conductometric biosensor (Figure 1). After 24 hours, a stable conductivity was observed, confirming the results obtained
by the Bradford method. Nevertheless, Figure 2
shows that the ratio conductivity/BSA concentration
strongly varied with time. In the first 5 hours, a very
high conductivity/concentration ratio was observed
and it sharply decreased from 13 to 7.5 µS.mg-1.L.
The mean value of this ratio 10.2 µS.mg-1.L indicates that the protein was mainly non native during
the five first hours of release and it corresponds to
proteins remained at the surface of microparticles
where it underwent a denaturation. In the second part,
the conductivity/concentration ratio decreased and
stabilized at about 5.5 µS.mg-1.L after 24 hours.
This value corresponds to a mixture of solventdenaturated BSA and of native BSA protected by
the microparticles.
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Figure 2: Ratio conductivity/protein concentration as a
function of release time.
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OC1- Artificial membranes of functionnalized hemicyanines used
for selective cation detection
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Introduction: Hemicyanines (Figure 1) are
fluorescent compounds, which can be functionalized with various chemical groups, such as crowns
able to coordinate cations, and hydrophobic chains
essential to organize them into Langmuir monolayers and Langmuir-Blodgett (LB) films. These artificial membranes have been the subject of numerous
investigations (Abraham et a., 2008; Niidome et al.,
2000; Rajesh et al. 2007). In this work, our goal is
to elaborate such membranes in order to develop
systems for selective cation detection. Their potential applications cover various domains, such as
biology or environment. Barium and calcium
cations have been chosen because of their diameter
as compared to the size of the crown: calcium fits
perfectly with the size of the crown, whereas barium
is too voluminous to fit into.
Content: Both cations (concentrations in the 010 mM range) induce a spectacular change of the πA isotherm of the hemicyanine dye, as compared to
the one obtained with pure water (Figure 1), suggesting different types of organization. In the case
of Ba2+, a strong plateau appears. Ba2+ being too
large to fit into the crown, it could be coordinated
by two neighboring dye molecules. The plateau
would be due to the regular organization of these
“sandwich”-like aggregates induced by compression. The presence of Ca2+ provokes a clear shift of
the isotherm to lower mean molecular areas, but we
do not observe any plateau. These results show that
Ca2+ is also able to interact with the hemicyanine,
likely by coordinating into the crown, because of its
lower diameter.
Monolayers have been transferred onto planar support at a surface pressure of 25-30 mN.m-1. In the
case of LB films transferred from pure water, two
main absorption bands are observed around 475 nm
(“visible” band) and 270 nm, corresponding to the
S0→S1 and S0→Sn transitions of the dye, respectively. The presence of a blue-shifted shoulder on
the side of the “visible” band reveals also the presence of H-aggregates. The presence of cations, even
at low concentration, prevents partially aggregation.
Fluorescence emission spectra of LB films show the
presence of a band in the near infrared due to dye
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O
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monomers and a strongly red-shifted one, which
could be
Figure 2: chemical structure and π-A isotherms of
the hemicyanine studied in this work.
due to hemicyanine-cation complexes. Fluorescence
microscopy performed on LB films confirm the
presence of red, large and homogenous areas. At
last, time-resolved fluorescence experiments using a
streak camera and picosecond excitation show a
multicomponent relaxation of our samples, suggesting the presence of different species in LB films.
Conclusion: The different behavior of our samples in the presence of Ba2+ or Ca2+ is encouraging,
our goal being to detect selectively their presence.
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OC2- Growth and stability of water microstructures on
patterned substrates: aspect ratio vs surface chemistry – toward
microfluidic applications
L. Vonna and H. Haidara
Institut de Science des Matériaux de Mulhouse, 15 rue Jean Starcky BP2488, 68057 Mulhouse Cedex, France
laurent.vonna@uha.fr

In industrial applications the control of the
length and stability of liquid microstructures are
required in many fields such as inkjet printing, microfluidics… Various strategies have been proposed
in order to produce surfaces with chemical and topographical patterns leading to well-defined fluid
morphologies (microcontact printing, photolithograpy…). For all of these systems, the prescribed
surface properties emerge from the fine tuning of
the aspect ratio of both the topography and chemical surface pattern, as well as the relative surface
tension of the system (liquid vs substrate).
The aim of this study is to define the critical
length scales for the stability of water microstructures condensing on a micropatterned substrate.
Non-wetting microdomains of varying size (4µm to
128µm) and surface density were imprinted on surfaces of different wettability in order to adjust the
chemical contrast between the wetting and nonwetting domains. We were able to correlate the
length and stability of the water channels with the
size of the non-wetting domain and the chemical
contrast (Figure 1). For the most wettable substrate,
a continuum of stable water film was formed over
large scales whatever the size of the microdomains
(Figure 1c). It was possible in a second step to connect this continuum with droplets acting as reservoir
for nanoparticles for example. Droplets of ethanol/water mixtures were used to generate Marangoni flows and transport the nanoparticules into the
continuum. This approach points a possible set-up
for microfluidic applications.

a

250 µm
b

c

Figure 1: Water channels formed over substrates of
increasing wetting contrast (from a to c). Diameter
of the non-wetting domains is 64µm.
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OC3- Iminium catalysis from physical organic chemist’s point
of View
Sami Lakhdar, Herbert Mayr
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Sami.lakhdar@cup.uni-muenchen.de

Extensive studies of the reactions of carbocations
and Michael acceptors with n-, σ- and πnucleophiles have been shown that the rates of
theses reactions can be described by eq. 1,[1]
where electrophiles are characterized by the solvent-dependent nucleophilicity parameter N and
the slope-parameter s.[2]
log k20°C = s(N+E)

(1)

This type of reaction is involved in many organocatalytic reaction cycles, e. g., the iminium catalyzed reactions (Scheme 1).
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Scheme 1. Mechanism of Iminium Ion Catalyzed
Additions of Nucleophiles
By studying the kinetics of several iminium ions
with some reference nucleophiles, we have determined the E parameters of the iminium ions
(Scheme 2). In this communication, we will show
how these data can be employed for analyzing
scope and selectivities of iminium.[3]
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Scheme 2. Comparison of the Electrophilicities of
Iminium Ions.
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OC4- Biomechanical analysis of a lumbar spinal unit based on
a 3D finite element method
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Goals: The motivation of this numerical work is to present
a 3D finite element model to reproduce the behavior of the
biomaterial of a spinal human lumbar unit
(bones,ligaments,..).
Methodology: A numerical three dimensionnal
biomechanical model is
presented to describe the
mechanical beahavior of a complete functionnal human
spinal unit. In deed, the biomaterial are described as system
with mechanical properties related to with local properties.
In particular, the bone is a composite tissue and its structural
makes difficult the comprehension of the interactions between cellular elements, and mechanical properties.
In particular, the b bf-res

utf8

The study of the behavior of human bones should take into
account its cellular dimension and adopt a nanometric apporch to give a right behavior law. In order to reach this
goal, a preliminary work is done in the numerical model
presented in this communication in order to establish the
geometry of the different components of the lumbar unit
with the appropriate mechanical properties. The originality
of this work remains in using the finite element method to
Some Results for Exctension
σ mises for the disc &the bone

reproduce the behavior of a lumbar unit represented by five
lumbar vertebreas, four intervertebral discs, the physiologic
ligaments, medullar cone and the cauda equina. The entire
structure of the components of a lumbar unit has been represented in this finite element model. A study on the behavior
of the different biomaterial related to this lumbar unit will be
presented to light out the problems of rupture of bones.
Also, stresses in the discs and the bones under pure and
complex loads have been investigated
Main results: The stresses on the vertebras and intervertebral discs, and the spinal cord are reported for simple compression, and a combined flexion with a preload of 500N.
Critical values for these combined loads are given in this
work.
Interpretation: The results show the details of the stresses
undergone by the different component of the lumbar unit.
Keywords: Biomaterials, 3D finite element model, biomechanics of the human lumbar unit.

Results for the spinal cord

plan
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OC5- Porous silicon layers a promising new technology in solar
energy conversion and optoelectronics
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In this work porous silicon layers of definite pore
Abstract
Porous silicon layers on silicon represent a promisstructure have been prepared by stain etching of ping solar energy absorber that leads to large area
Si in aqueous hydrofluoric acid solutions containing
different oxidizing agents. Nitric acid and potassolar cells and high solar conversion efficiency. An
example of the improvement of the solar conversion
sium permanganate as oxidizing agents have shown
efficiency can be seen from the results obtained by
promising effect. The electrical and electrochemical
n-Si/oxide solar cells presented in the following
properties of the stain-etched films have been examTable:
ined. The effect of etching time, oxidizing agent
concentration and HF concentration on the main
Photovoltaic parameters of n-Si/oxide and nSi/PSL/oxide solar cells under simulated solar
characteristics of the porous silicon layers was inspectrum (AM1) at 298K:
vestigated and discussed. In this respect conven-------------------------------------------------------------tional electrochemical techniques and electrochemiPhoto voltic cell
Jph
Voc
FF
η
cal impedance spectroscopy, EIS, have been used.
mAcm-2 mV
%
The experimental data were fitted to theoretical data
n-Si/SnO2/M
29
550 0.57 9.1
according to a proposed electronic equivalent cirn-Si/PSL/SnO2/M
31
580 0.67 12.1
cuit model. The morphology of the formed porous
n-Si/TiO2/M
29
590 0.61 1 0.4
layers and their contaminations were investigated
n-Si/PSL/ TiO2/ M 32
670 0.71 14.9
by the scanning electron microscopy, SEM, and
n-S//PSL//TiO2-Ru(1%)/M
680
0.78 16.6
energy dispersive x-ray, EDX, techniques. A scanThe application of these layers in optoelectronics
ning electron micrograph of the formed porous
and their effective optical properties has found great
layer is presented in the following figure.
interest. Fig. 1 presents the photoluminescence
spectra measured by confocal microscope for p-Si
samples after: Pt electroless deposition (A), Pt
deposition and etching in 22 M HF/0.1 M K2Cr2O7
Fig.
(B) and Pt deposition and etching in 22 M HF/0.1
2:
M KBrO3.
.

C
B
A

SEM image of porous silicon when p-Si was etched in
HF/HNO3 solutions

The results have shown that porous silicon layers,
PSL, with micro and nano pores were formed on pSi when etched in HF/HNO3 solutions. In KMnO4
containing solutions a passive layer of K2SiF6 was
formed inside the pores. The thickness of the passive layer was affected by the concentrations of
both HF and KMnO4. It reduces the effectiveness of
the PSL in both the solar conversion process and
also its electrical and optical characteristics.
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OC6- MPSoC performance modeling using SDFG: SW to HW
task migration
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One of the major challenges that face MPSoC development is to estimate the performance of the
final implementation early in the design process.
This can help in making important design decisions
before investing too much time in detailed implementations. Typically, the performance estimation
is an important part of the Design Space Exploration (DSE), where different choices are investigated
in order to determine the appropriate design tradeoffs between the different conflicting objectives.
Different choices of the underlying system architecture, the hardware/software mapping, and the chosen scheduling schemes will need to be evaluated.
One of the DSE candidate solutions that designers
may need to estimate is the migration of a SW task
to a HW one. Indeed, designers must consider the
consequences of the migration in precocious steps
of the MPSoC design to estimate its gain compared
to the pure SW solution.
This paper focus on the estimation of the gained
performance when a given software task is moved
to hardware. The main aim is to realize predictable
performance on the system throughput before and
after SW to HW migration. Throughput is a prominent and important constraint especially for embedded multimedia systems. We opt for a static estimation approach using the SDFG model to derive system throughput with analytical techniques. We use
the SDFG to model the application, its mapping on
a target platform, and the migration. Our work is
based on the predictable design flow established by
Sander Stuijk in 2007 at Eindhoven University of
Technology.
The predictable design flow consists of thirteen
steps which are divided over four phases: memory
dimensioning, constraint refinement, tile binding
and scheduling and NoC routing and schedulingm.
The flow has been implemented as a tool named
SDF3. Every phase of the design flow takes a SDFG
as entrance and produces a modified SDFG as output. The design decisions taken by each phase of
the flow are modeled by adding new actors and
edges to the initial SDFG of the application. The
starting point of the flow is the SDFG of the application given by the designer. The modified SDFGs
generated by different phases of the flow are suc-

cessively the memory-aware SDFG, the resourceaware SDFG and the binding-aware SDFG.
This work starts by analysing the various impact
of moving a task from SW to HW. The first migration impact that seems obvious is the remarkable
decrease in the execution time of the hardware task
compared to the software one. The second impact is
on the workload of the rest of sw tasks remaining on
the tile. If three tasks are executed on the same
processor with a TDMA (time division multiple
access) period of 100 time units. After migrating of
one task the whole TDMA wheel size of the processor while be available for two tasks. The third impact is on the communication schemes that will be
used to transfer data between the migrated task and
the rest of tasks. The fourth inpact is that the moving of a SW task to HW may generate an extra load
on communication network that badly affect the
migration gain. The amont of the extra load depends on the initial mapping of the migrated task
before the migration as well as the mapping of its
communicating tasks and the sense of the communication: SW/HW, HW/SW and HW/HW. Figure 1
shows one of theses case where a SW/SW communication in a same tile is transformed to SW/HW.

Figure 1. SH1 communication with A and B in the same
tile before migration

We showed in this paper how each of these impacts can be modeled with SDFG in order to comput a lower bound on the system throughput. The
proposed approach have been validaded on the
MJPEG decoder as a case study.
References
[1]Sander Stuijk, 2007, Predictable Mapping of
Streaming Applications on Multiprocessors”, thesis,
Eindhoven University of Technology.
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OC7- Low temperature Mössbauer spectroscopy study of macromolecular complexes of polycarbosilazane coordinated of mixed
valence Fe(II-III) chlorides
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Recently, an interest have been shown on polymers
containing magnetic sites due to their advantages
over classical magnetic materials, as it can be prepared with tunable magnetic properties [Lehlooh
et.
al.
2007].
A
series
of
ironpolyethylenediaminecarbosilazane (PEDCSZ-Fe)
chloride macromolecular complexes were prepared
by the reaction of mixed valence Fe(II-III) chlorides
with polyethylenediaminecarbosilazane matrix in
toluene under inert atmosphere. The mixed valence
macromolecular complexes composed of eight different ratios of (1:9, 2:8, 7:3, 4:6, 6:4, 7:3, 8:2 and
9:1). The preparation method of this system can be
found in Lehlooh et. al. (2007) and the references
within.
12 90 000

Fe(II) phase. Its relative intensity is in disproportion
with the ratios of Fe(II) in the samples. This indicates that part of Fe(II) has passed through a spin
up transition. The spectra recorded at LN for some
samples are shown in Figure 2. The spectra with
low ratios (1:9 and 2:8) have paramagnetic behavior
indicating that the samples have blocking temperatures smaller than LN, hence, having ultra fine
particle sizes. The samples with higher ratios have
broad magnetic splitting in addition the paramagnetic phase. The relative intensity of the magnetic
component increases on behalf of the paramagnetic
phase as the relative ratio of Fe(II) increases. The
magnetic phase could be attributed to an iron oxide
phase (Ferrihidrite) in ultra fine powder form as
the Mössbauer parameters of the fittings revealed.
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Figure 1: Room Temp. (RT) Mössbauer spectra.
The RT Mössbauer spectra of the PEDCSZ-Fe with
mixed valences (Figure 1) show pure paramagnetic
phases.This indicates that the samples have blocking temperature lower than RT, hence, the samples
have a fine powder form. The paramagnetic phase
has a quadrupole doublet with quadrupole splitting
(QS1~ 0.7 mm/s) in addition to a second quadrupole
doublet with (QS2 ~2.1 mm/s) which appears in
those with (7:3, 8:2 and 9:1) ratios. The second
quadrupole doublet is a characteristic of high spin
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Figure 2: Liquid Nitrogen (LN) Mössbauer spectra.
References: Lehlooh A-F., El-Ghanem H., Arafa I.
and Mahmood S. (2007) Mössbauer Spectroscopy
Study of Macromolecular Complexes of Polycarbosilazane Coordinated with Fe(II), Fe(III) and
Mixed Valence Fe(II-III) Chlorides, International
Journal of Polymeric Materials, 56, 187-195.
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OC8- AC and DC electrical conductivity measurements of polyaniline-doped with copper(1)X salts, {Cu(1)X (X= Cl, Br,I2)} as a
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Abstract:
Three sample sets of polyaniline-doped with copper
(1) salts ( Cl , Br and I2) were prepared with different I2 concentration. The bulk conductivity of all
samples has been estimated from the I-V curves at
room temperature before and after exposure to carbon monoxide (CO). It is found that the conductivity increased over 3-4 orders of magnitudes after
exposure to CO. Furthermore, aging studies indicate
that CO is physically attached to the polymer. The
AC measurement includes; Impedance Z, phase
angle θ, the real and the imaginary parts of the impedance, Cexp and tangent loss. The Cole-Cole plots
of the real and imaginary components of the impedance for the three sets as shown in figure (1), indicate the large change in the bulk resistance (the
diameter of the semi circle) before and after exposure to carbon monoxide.

The measured activation energies for all samples
confirm that the source of electric conduction is
electronic in nature. The dielectric response function confirms the appearance of well defined relaxation peaks, emphasizing the fact that cu-I2 –CO
complexes behave electrically as an RC network.
The XRD and DSC measurements on these samples
before and after exposure confirm the tendency of
forming clusters of these complexes between the
PANI chains.
Table 1: conductivity, bulk resistance and relaxation time to sample (C3, C7) before and after exposure to Carbon monoxide
.
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Figure 1. Cole-Cole plot of all samples before and
after exposure to CO gas.
Maximum increase in the conductivity is recorded
for sample C3 (2% I2 concentration) as seen in table
(1). This encourages us to claim that these samples
may give cheep and sensitive sensors for CO dangerous gas.

0
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Conductivity of Polycarbosilazane -Cu(II),-Ni(II)
and -Cr(III) Chloride Metallopolymers Inorg. Organomet. Polym. 13 69.USA
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Introduction: In the last decades, the microbial
reduction of packages for food and beverages has
become an important role in aseptic filling processes, especially to extend the shelf life of filled
products. Therein, hydrogen peroxide vapour
(HPV) is preferentially applied as decontaminant
for aseptic packages compared to other chemicals,
like formal dehyde and ozone. This is caused by the
oxidising effect and the decomposition of HPV in
environment-friendly products, namely water vapour and oxygen. In this process, the microbicidal
efficiency of HPV depends thereby particularly on
the H2O2 concentration that varies from 4 to 10%
v/v. This correlation points out the requirement of a
sensor system for the inline monitoring of the H2O2
concentration during the microbial reduction.
Experimental: In this work, a calorimetric gas
sensor based on a differential set-up of a catalytically activated and a passivated temperature sensing
element has been realised. If the sensor device is
exposed to HPV, reaction heat can be determined as
temperature difference between the active and passive sensor segment due to the exothermal decomposition of H2O2 on the catalyst. As temperature
sensing elements, thin-film resistances were fabricated on chip level, which have been subsequently
passivated with perfluoralkoxy. Manganese oxide
has been examined as catalytically active material.
In Fig. 1, a photography of the calorimetric gas sensor is presented.

Figure 3: Thin-film calorimetric gas sensor for the
H2O2 detection (chip size: 10 x 10 mm²).

Results and discussion: In a first sensor characterisation, the sensor signal in form of a temperature
difference between the catalytically active and passive segment has been detected at a H2O2 concentration range of 0 to 8% v/v, shown in Fig. 2. Therein,
the sensor device possesses a sensitivity of
0.57 °C/% v/v towards H2O2 and an accuracy of
0.11% v/v.

Figure 4: Temperature difference signal of the thinfilm calorimetric gas sensor at various H2O2 concentrations.
Conclusion: A novel thin-film calorimetric gas
sensor based on a differential set-up of catalytically
activated and passivated thin-film resistances has
been realised for H2O2 detection. In further steps,
the sensor device shall be coupled on an RFID
transmission system for inline monitoring of hydrogen peroxide in aseptic filling processes.
References:
[1] Cerny, G. (1992), Testing of aseptic machines
for efficiency of sterilization of packaging materials
by means of hydrogen peroxide, Packaging Technology and Science, 5, 77-81.
[2]Johnston, M.D., Lawson, S. and Otter, J.A.
(2005), Evaluation of hydrogen peroxide vapour as
a method for the decontamination of surfaces contaminated with Clostridium botulinum spores, Journal of Microbiological Methods, 60, 403-411.
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Abstract:
Utilization of carbohydrate derivatives for
biopolymers syntheses has been paid much attention not only because of the huge abundance of
resources but also of the promising biodegradability and biocompatibility of them (Stross and Hemmer, 1991).
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We have studied the influence of reaction
conditions (reaction time, temperature, excess
and stereochemistry of monomers) on the fraction of cyclic and linear chains of these biopolymers.
The resulting bio-based polymers has been
characterized by NMR spectroscopy, MALDITOF mass spectrometry, SEC and DSC.
Sufficiently high molecular weights and
glass transition temperature mean that such biopolymers could be useful as transparent engineering plastics, films and membranes (less sensitive to an attack of oil, gasoline and other organic solvent or liquid) and as bio-sensors (steroids, metals).

bio-based monomers
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C6H4-SO2-C6H4SO2
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Figure 5: Synthesis of new diols from isosorbide
We have synthesed and characterized several
bio-based sugar monomers (Chatti et al. 2000)
(isosorbide and isomers) which can be used for the
syntheses of novel biomaterials such as polycarbonates, polyesters, polyurethanes and poly(ethersulfone)s (Chatti, 2006, 2009).
Polyethers multicycliques

F
F

COCl

HO

F

O

O

OH

ClCO
COCl

COCl

polesters
multicycliques

O

F

O

O

CCl3

O

R O

F

[1]Chatti, S.; Bortolussi, M. and Loupy, A. (2000)
Synthesis of diethers derived from dianhydrohexitols by phasetransfer catalysis under microwave.
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polycarbonates

Polyethers cycliques

Figure 2: Biomaterials obtained by polycondensation of
chirals diols with various difontionnalized agents
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Abstract: membrane treatment of wastewater of
touristic resort is proposed. Initial chemical analyses of raw wastewater showed high content of COD
and inorganic pollution. The use of nanofiltration
following a pretreatment (coagulation or microfiltration), the obtained permeate meet easily Tunisian
drinking water standard. The recovery rate was
about 75%. The COD of conentrat was about 200
mgL-1 that can be directly discharged in sewer.

Raw wastewater

NF Permeate
following coagulation

1,61

1,33

1,35

pH

6,7

7,32

7,36

14,93

0,487

0,195

76

8

36

DCO (mg.L-1)

1 ,0

DCO
C o n d u tiv ité
T u r b id ité

0 ,9
0 ,8

obs

0 ,7
0 ,6
0 ,5
0 ,4
0 ,3

NF permeate following
microfiltration

Conductivité (mS.cm-1)

Turbidité (NTU)

Table1: characteristics of raw wastewater and
treated one by nanofiltration

R

Introduction: Tunisia is one of the leading
country in Tourism. The increasing local and foreign investment on hotel and touristic resort is well
known. Consequently, an increase demand and consumption of fresh water along with discharge of
wastewater need an integrated management through
implementation of decentralised unit of wastewater
treatment plant in this regard, a compact unit that
treat wastewater by using advanced process such as
nanomembrane is proposed. Infact, nanofiltration
was choosen due to its energy saving ( pressure less
than 12 bar) and its high quality of permeate obtained that does not require any disinfection.
Materials and methods: All experiments in this

Results and discussion:
The characteristics of wastewater along with its
permeate through nanomembrane are given in table1. Type of pretreatment is keyrole in protection
of nanofiltration membrane.As it is illustrated in
table1 coagulation by addition Al2(SO4)3 and microfiltration. The recovery rate and the main parameters of COD, turbidity and conductivity is
given in figure1.
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study were run at labscale. The samples of wastewater were taken from a touristic resort located at borj
Cedria that serve 3800 bed with a mean consumption of 20 000 m3per month.About 80% of this
amount is converted to wastewater and is deversed
into sewer without any treatment nor any recycle.
All parmeters such as COD, conductivity, pH, turbidity, nitrate, Mg, Ca, Cl, Na, and sulfate were
measured according to standard methods.
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Introduction: Complex networks are currently
being studied across many fields of science and
engineering (Strogatz, 2001), stimulated by the fact
that many real systems, such as social, biological,
electrical power grids,social and economic relations,etc can be described by models of complex
network. Networks with different topological structures can be classified as regular networks,random
networks,small-world networks,scale free networks,and evolving networks. Dynamic complex
networks are typically nonlinear systems (Khalil,
2002) and the ubiquity of complex networks in science and technology naturally stimulates the study
of the structure and behavior.
In this talk we will address the passivity of complex
dynamical networks, including the possible presence of communication times delays and communication losses. We will consider a complex network
with time delays, consisting of N identical coupled
nodes, with each node being an n-dimensional system. This dynamical network is described by

Passivity theory gives a framework for the design and analysis of control systems using an input–
output description based on energy-related considerations. The main idea behind this is that many
important physical systems have certain input–
output properties related to the conservation, dissipation and transport of energy. This gives rise to the
definition of passive systems which is very useful in
the study and control of physical systems (Arcak,
2006).
Contribution: This talk will focus on providing
some sufficient conditions for complex dynamical
networks with and without delays in the states to be
passive. Based on the passivity property and linearization, control and synchronization of the dynamical networks will also be addressed. An example for Chua’soscillator which state equations is
given below

will be given to demonstrate the effects of time
delays on dynamical networks and verify the effectiveness of the approach. An interested application
for system synchronization is the coordination of
multiple rigid body like autonomous vehicles where
the presence of a human operator is potentially dangerous, unnecessary, or impossible. In many applications the vehicles must work cooperatively. We
therefore exploite the frame work for passivity
based synchronization of complex network to extend it to the case of cooperative control of autonomous underwater vehicles (Ghommam, 2008).

Figure 1: Photograph of the Cormoran AUV
(ghommam, 2008)
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The present study deals with the development of
an enhanced Flat Mini Heat Pipe (FMHP) concept
to be used for cooling high power dissipation electronic cards. Experiments are carried out in order to
determine the thermal performance of such devices
as a function of various parameters such as the heat
input power, the heat sink temperature, and the tilt
angle.
FMHP Fabrication: A FMHP, shown in Figure 1,
which includes axial and rectangular capillary microgrooves, has been designed, manufactured, and
tested. For comparison purposes, a solid heat sink
that has the same size but more weight than the
spreader is also tested. All of the test samples are
made of the same copper and their dimensions are
100 mm length, 50 mm width, and 3 mm thickness.
The FMHP body is manufactured in two halves.
Manufacturing of FMHP begins with the capillary
grooves being mechanically machined in the first
half (2 mm thick) and the second half, which consists of a copper cover slip 1 mm thick , is bonded
to the first half by an electron beam welding process. The heat pipe charging tube (2 mm diameter),
from which the fluid working is introduced, is
bounded to the heat pipe end by a classic welding
technique.

Figure 6: Axial capillary microgrooves machined on
a copper plate
Experimental Results: The experimental results are given in terms of heat source-sink temperature difference, Tev-Tc and thermal resistance
variations, Rth, as a function of the input heat flux
rates, Q. The heat transfer improvement, obtained
by comparing the heat pipe thermal resistance to
the heat conduction thermal resistance of a copper
plate having the same dimensions as the tested heat
pipe, is given for different heat input flux rates and
heat-sink temperatures (Fig. 2).
Horizontal Position - Axial Grooves
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Introduction: Rapid growth in the use of internet
and telecommunication services has created critical
demands on the power required to energize this
network. High speed access coupled with expanding
needs for all modes of electronic communications
have resulted in telecommunications systems that
exhibit dramatic increases in power dissipation
compared to previous systems. Thermal management of electronic components must therefore solve
problems connected with the limitations on the
maximum chip temperature with the requirements
of the level of temperature uniformity. Heat pipes
are not in general a low cost solution to the cooling
problem, but it is most effective and has great potential as power levels and volume requirements
increase. For these reasons, heat pipes have been
applied up to now mainly in application with special
working conditions and requirements such as in
space thermal control, in aircraft devices, in traction
drives, in audio amplifiers, in cooling of closed
cabinets in harsh environmental conditions, etc.
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Figure 7: Variations of the ratio of the FMHP effective thermal conductivity to that of a copper plate
with the input heat power, for different heat-sink
temperatures
Conclusion: An experimental study is realized in
order to determine the thermal performance of a
FMHP with axially capillary microgrooves. The
experimental results indicate that the heat transfer
improvement depends on the heat flux rate, the heat
sink temperature, the FMHP orientation, and the
capillary structure. The FMHP thermal conductivity
is higher than that of a copper plate having the same
dimensions. The maximum heat transfer enhancement is about 250 %.
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OC14- Chemical and biological detection investigations using
shear horizontal surface acoustic wave sensor
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Introduction: Shear horizontal surface acoustic
wave (SH-SAW) devices, which are non-labelled
sensors, offer significant advantages over current
labelled techniques since they are fast, low cost and
are ideal for detecting trace elements in liquid media. In this study we will present some chemical and
biological detection investigations using lithium
tantalate acoustic sensors.
Experimental section: Surface acoustic wave
devices, realized in the ‘Centrale Technologique
Universitaire d’Orsay’ consist of a dual delay line
built on a 36°rot lithium tantalate piezoelectric substrate. Input and output interdigital transducers consisted of 30 pairs of split fingers with a periodicity
of 40 µm, operating frequency was therefore
104 MHz. Between them is located the gold sensing
area, over which a Kalrez® flow cell is placed to
contain solutions for chemical or biological experiments (Fig. 1).
Inlets

outlets

PMMA sill

Kalrez® flow cell

Metallic level (IDT’, Sensing layer, …)
LiTaO3 piezoelectric substrate

Fig. 1: Schematic representation of the surface
acoustic wave device.
We have used several measurement systems to follow sensing applications: 1) A HP 8711C network
analyzer to measure the amplitude and phase of the
output electrical signal, 2) a dual-delay-line oscillator configuration and 3) a home made pulse mode
system.
Development of specific bio or chemical recognition on a solid/liquid interface is closely related to
the design of the recognition layer. Before any experimentation, SAW devices were immersed for 30
min into a piranha solution, and then rinsed with

ultra pure water to obtain a clean and pre-activated
surface, suitable for the next operations.
Results: several applications will be described
in this communication. The first ones concern hybridization detection of:
- natural DNA strands by means of a probetarget DNA binding mechanism,
- short oligothymidine analogues (4-mer
recognition length) with complementary
adenine stretches of an oligodeoxynucleotide
In both cases, the probes are grafted beforehand on
the gold sensing area of the sensor.
We will also show some results relating to the
follow up of the chemical elements complexation
(lead ions, methoxy poly(ethylene glycol), …) by a
β Cyclodextrin self-assembled monolayer.
In situ monitoring of specific and nonspecific
proteins bindings, by means of SH-SAW devices,
will finally presented.
This work focuses on a simple approach that we
developed, to detect and to characterize various
chemical and biological species in liquid media,
interacting with surface immobilized receptors.
References:
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Gold nanoparticles with a diameter around 20
nm were synthetised and successively functionalised with a thiol-disulfide and an activation agent
such as EDC and PFP, allowing the linking of a
biotinylated anti-E. coli antibody on their surface
through grafted neutravidin, for the detection of
the E. coli bacteria. The control of the different
steps was performed using SPR, FTIR and AFM.
The labelfree immunodetection using EIS was
performed by monitoring the variation of the polarisation resistance when antibody-antigen
complex is formed [Maalouf and al., 2007].
Quantitative results showed that the surface densities of biotinylated biomelecule on the gold
nanoparticules modified gold electrode were approximately estimated to 5.1 1016 molecules
mm−2. Compared to the analyses carried out on a
system base on the magnetic beads [4], the use of
gold nanoparticles led to a detection limit of 1
CFU/ml (figure 1) compared to 10 CFU/ml obtained with paramagnetic nanoparticles [Maalouf
and al., 2008].
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Abstract :
In the field of immunotests, recent approaches
consist of labelfree detection as surface plasmon
resonance (SPR), or electrochemical impedance
spectroscopy, the antibody being firstly covalently immobilised on a gold surface. The use of
antibody-functionalised
gold
nanoparticles
[Mirkin and al., 1996] gives rise to an increasing
interest because they not only allow increasing of
the specific surface area, then of the quantity of
grafted antibody but also of the sensitivity of detection [Andrew Lyon and al., 1998], leading to
a lower detection limit.
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Figure 1: Calibration curves describing the variation of
membrane resistance Rm against the pathogenic E. coli
bacteria concentration
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OC16- Giant magnetoresistance: Fundamentals and
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Abstract:
Magnetoresistance is a change of the electrical resistance of a material when an external magnetic field is
applied to it. The effect was first discovered by
William Thomson in 1856. It was later observed in
other kinds of materials such as perovskites and magnetic semiconductors. However, in bulk materials the
effect was not large enough to allow potential applications. In 1988 Albert Fert and Peter Grünberg each
independently obtained a Giant Magnetoresistance or
GMR in ferromagnet/paramagnet multilayer structures. In these new devices, very weak magnetic
variations produce major changes in electrical resistance. A system of this kind is a powerful tool for
reading data from hard disks when information registered magnetically has to be converted to electric
current.

In 1997 the first read-out head based on the GMR effect
was launched and this soon be came the standart technology. This technology permitted to miniaturize hard
disks so radically in recent years. Applications GMR
effect could be extended to the industrial, commercial,
and military worlds like sensitive detectors for wheelshaft speed; automotive antilock brakes, and autotraction systems; motion and position sensors for
electrical safety devices; current transformers or sensors
for measuring direct and alternating current, power, and
phase; metal detectors and other security devices.
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Fig: GMR multilayer structure and electrical equivalent
circuit.

37

Advancements in Nanotechnology and Microelectronics

Tunisia, November 13-14, 2009

OC17- Dynamic wave scattering and rheological investigations
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gelifys at temperatures higher than 40°C and consolides slowly with a complex dynamic.
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Figure 8: Elastic and viscous moduli at 25°C
Nanorheolgy or Dynamic Wave Spectroscopy
[Gisler and al] allowed us to study our system dynamic at inaccessible frequencies by coventionnal
rheology. The results show the existence of two
relaxation times for the temperatures investigated.
Above 45°C these times are higher than those found
at 25°C. They correspond respectively at rapid fluctuations of the particles in the network and to slow
arrangements of the aggregates at 25°C or to very
slow fluctuation of the network at 45°C when the
gel is formed.
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Introduction: The colloidal suspensions which
were the aim of several studies in concentred and
diluted media present a highly diversified behaviors. This study tend to give a better comprehension
of the macanisms concerned in the the flocculation
phenomena. The interactions between particles,
their radius and the volumic fraction have an important role, so it is necessary to work with a model
system.
The structuration and the dynamics of colloidal
suspensions of 100 nm as a redius of silicium particles in presence of a thermosensitive polymer
(PNIPAM) were studied when they flocculate under
the effect of temperature.
Content: To obtain monodispersed and controlled size spherical particles, we realized a
STÖBER synthesis [Stober and al], the tetraethylorthosilicate was hydrolyzed and condensed in ethanol with water and ammoniaque solution. The obtained particles by nucleation are very small, they
are submitted to many cycles of growth until they
reach 105 nm as radius. Hence we obtain uniform
monodispersed population.
The synthesis of the polymer, poly-Nisopropylacrylamide (PNIPAM) was done with the
monomer NIPAM with a well defined protocole
described in [Bokias and al]. The number molar
weight determined by SEC (Steric Exclusion Chromatography) is 20000g.
In the process of mixing silicium particles and
PNIPAM, the polymer is adsorbed on the spheres
surfaces. The suspensions concentrated by osmotic
stress were studied with a cone/plate geometry using a TA Instrument rheometer (ARES) equipped
with Peltier effect. The system was protected
against dryness with a very low viscosity silicon oil.
Simultaneously, we carried out nano-rheological
measures by Diffusing Wave Spectroscopy (DWS)
. We present hereafter the results of a 35% volumic
colloidal suspension.
The rheological properties of the colloidal suspension are tested first at 25°C, it is visco-elastic
fluid. At ambient temperature, the polymer stabilize
the particles by protecting them against coalescence: we have a repulsive- system. Above approximately 40°C, the PNIPAM flocculate and the
particles aggregate to form a network, the systm
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Figure 2: Normalized autocorrelation function at
25°C before and after heating and at 45°C.
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OC18- Effect of a high-frequency actuation on the pull-in
instability in MEMS
F. Lakrad, M. Belhaq
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Introduction: Electrostatically actuated Microelectromechanical systems MEMS find many applications today in areas such as inertial sensors, relays,
switches, etc. A serious limitation on the use of
these devices lies in the pull-in phenomenon (Nayfeh et al., 2007), which is a structural instability
resulting from the interaction between elastic and
electrostatic forces. This instability results from the
unbalance between the electric actuation and the
mechanical restoring force leading the suspended
microbeam to hit the stationary electrode underneath it causing stiction and short circuit problems
and hence the failure in the device's function (Walraven, 2003).
In the present work, we study the effect of a highfrequency AC tension on the pull-in instability induced by a DC tension in a microelectromechanical
system.

Figures:

Figure 9: A single-degree-of-freedom model of a
MEMS device.

Formulation of the problem: The microstructure
is modelled as a single- degree-of-freedom system,
see Figure 1. The equation of motion of the movable electrode is given by

m &x& + c x& + k x =

εA

2( d − x ) 2

V2

Where x is the displacement of the movable electrode of mass m and of cross section area A. The
dielectric constant of the gap medium is denoted ε
and d is the initial capacitor gap width.
The voltage V is the sum of an DC voltage and a
HF voltage

V = V0 + U cos(Ω t )
The method of direct partition of motion (Thomsen,
2003) is used to split the fast and slow dynamics.
Analysis of steady-states of the slow dynamic enables us to depict the effect of the AC voltage on
the pull-in.
The main result of this paper indicates that it is possible to suppress the electrostatically induced pullin instability for a range of values of the amplitude
and the frequency of the high-frequency AC, see
Figure 2.

Figure 2: Zone of suppression of the static pull-in,
in the plane of the HF voltage parameters.
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The B3LYP density functional was employed with
the 6-31G(d) basis set to perform relaxed energetic
contour maps of the charged and the neutral forms
of the 1,4 linked disaccharide from κ-carrageenan.
Carrageenan is a linear polyoside abundantly used
in food, chemical and pharmaceutical industries
(Moir et al.) . The structure of one of the two repeating dimers constituting κ-carrageenan; 4-Osulphated-β-D-galactopyranosyl 1,4 anhydro 3,6-αD-galactopyranose. is studied in this work

Figure 1: Structure of mono sulphated dimer from
κ-carrageenan
These two last decades, many works dealing with
conformational study of carbohydrates have appeared, most of them used classical methods, to
explore the structure of the conformers, such as
molecular mechanics (Tvaroska et al.). More recently, a number of papers, using ab initio or density functional theory (DFT) studies, have begun to
appear (Navarro et al.).
We have used DFT, in particular the B3LYP hybrid
procedure on the quoted dimer. The purpose consists mainly to explore the conformational space
and to identify the conformers corresponding to the
lower energies when varying the dihedral angles of
the glycosidic linkage according to the procedure
that is usually named Ramachandran plots.
DFT and in general ab initio methods are not so
simple to use when dealing with compounds that
have a variety of conformers such as carbohydrates,
since, calculation of the conformational space or the
energy hyper-surface of mono-, di-, or even trisaccharides by such methods requires enormous cpu
time.
In this work, the purpose is to perform relaxed potential energy surfaces maps of the 1,4 linked dimer
of κ-carrageenan. For this aim, we opted in a first
stage for the use of a more explicit method by introducing only polarization functions into the basis

set, thus we have realized three relaxed energy
maps at the B3LYP/6-31G(d) level.

Figure 2: Relaxed isopotential map of the dimer I,
at the B3LYP/6-31G(d) level in gas-phase.(E in
kcal/mol).
The two dihedral angles Φ and Ψ of the Glycosidic
linkage are the principal geometrical parameters to
characterize the three-dimensional structure of disaccharides (Lii et al).
Following the recommendations proposed by the
IUPAC we have used (Φ,Ψ) for the disaccharide,
(such as Φ = O5-C1-O4’-C4’ and Ψ = C1-O4’-C4’C5’), The conformational maps have been built as
suggested by French et al. by interpolating a set of
data comprising 144 energy values, which was generated by varying each dihedral angle in increments
of 30°. Once the set of the two specific values of Φ
and Ψ angles fixed, they were kept frozen while
optimizing all of the other geometrical parameters.
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Experimental: Different methods of preparing manganite oxide perovskite were used. Among these
methods of preparation we have: the sol-gel method,
the chemistry based on liquid-solid reactions such as
crystallization, co-precipitation method and the mechanical synthesis. The choice of one of these methods is generally dependent on the type of desired microstructure and by the size of samples to be studied.
For our work, we are interested in the method developed by mechanical milling. The principe of this
method of preparation is to obtain from the following
precursors: MnO2 (99.9%), La2O3 (99.9%) and CaO
(99.9%) the sample La0.7Ca0.3MnO3. These materials
were mixed in the appropriated stoichiometric ratio
for the reaction:
0,35 La2O3 + 0,3 CaO + MnO2 → La0.7Ca0.3MnO3
Results: Fine particle of La0.7Ca0.3MnO3 was synthesized by the mechanical synthesis. The average crystallite size of 1 micrometre was obtained by both balayage electron microscopy and X-ray diffraction.
Our x-ray diffraction confirm that the sample crystal-

ise in the an orthorhombic structure with the Pnma
space group. Magnetic measurements showed the
sample hexibit a para-to-ferromagnetic transition
temperature at TC = 120 K. This Curie temperature
was also obtained for the same sample elaborated
with solid state method.

Fig. 1 : Photos of powder of La0.7Ca0.3MnO3 milled at
different times .
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Introduction: Perovskite-type LaMO3 (M = Mn, Co,
Fe...) sample is of interest for the catalytic oxidative
and reductive reactions associative with the regulation
of waste gas emitted from vehicles[1]. In addition,
much attention has been paid on their morphology
and magnetic properties, leading to the possible use
giant magneto-resistance [2, 3]. Perovskite-type manganites Ln1-xAxMnO3 were Ln is a rare earth (Ln =
La, Pr, Sm …) and A is a divalent element (A = Ca,
Sr, Ba …) have attracted considerable attention because of their interesting magnetic and structure properties. La0.7Ca0.3MnO3 compounds can be synthesized
by several methods such as the ceramic method [4, 5,
6] or chemical method [7] and also by mechanical
grinding . Recently, this method is much sought by
researchers because of their advantages such as lowcost process, simple et it can develop very fine powders. In addition to bulk perovskite manganites, much
attention has recently been paid to the investigation of
their fine particle counterparts, which usually exhibit
qualitatively new properties. From a morphology, this
is the end grain and magnetic point of view it is
changes in the magnetic transition temperatures.
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Fig. 2 : Magnetization as a function of temperature
with applied magnetic field about 0.5T .
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Introduction:
metal deposition onto electrically conductive and
semiconductive surfaces is used in variety of applications, including microelectronics, biomedical and
automotive. Two major routes are mainly distinguished for the deposition of metals onto electrically
conductive and semiconductive surfaces. The electrochemical deposition route, or electrodeposition,
according to which the reduction of a solution containing salts of the metal that it is desired to deposit
onto the surface of interest, used as the working electrode, is schematically performed. Electrolysis of this
solution allows the deposition of the metal of interest
onto the surface, provided that the reduction potential
required is compatible with the chosen solvent and
the chosen support electrolyte. Spraying processes,
such as chemical vapor deposition (CVD), physical
vapor deposition (PVD) and related methods such as
atomic layer CVD (ALCVD). These methods are
generally used to produce a seed layer for the deposition of copper by electrodeposition in the Damascene
process. Unfortunately, these methods require relatively complex and expensive pretreatments, such as
the use of vacuum, irradiation, etc., Moreover, it is
generally observed that various additives such as
surfactants, gloss agents, etc. are required to obtain a
uniform deposit of good quality. Adhesion problems
are generally observed, especially at very low thicknesses do not necessarily preserve the chemical integrity of the precursors.

In this work, we report a method for producing thin
metallic films, adhering, covering and conforming
(for patterned surfaces) to conductive or semiconductive based on electrografting. Homogeneous and adhesive metal deposition on several electrically conductive and semiconductive surfaces was easily carried out by all-wet process.
Experimental work :
Several conductive or semi-conductive samples were
used. Polymeric films were deposited by spin coating
or electro-grafted onto these surfaces. For electrografted films synthesis was performed by cyclic vol
tammetry. The insertion of metallic precursors (cupric ions) has been made from ionic solutions. The
saturation of polymeric film with the metallic precursor may be facilitated by the presence within polymeric film of functional groups capable of retaining
the precursor by complexing it when it is in the ionic
form. The complexation, or trapping of metal ions
was followed by infra red measurements. The electrochemical reduction of metal precursors has allowed us to obtain adherent metal films, even when
films are deposited by spin coating. The films obtained are mainly metal as it was shown by X-ray
photon spectroscopy.
The complete formation of a copper seed-layer by
electro-grafting from a mixing of vinylic monomers
and copper precursors in a single bath and its use to
obtain the electrofilling of trenches in a Damascene
type interconnexion structure was illustrated. In the
absence of the electro-grafting precursors, the seedlayer does not even form on the surface.

.
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P1- Plasma-assisted MBE growth of Ga (As, N) materials:
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Table (1) presents the nitrogen composition of the GaAs1xNx alloys determined from (HR-XRD) measurements in
the investigated samples. These results show a decrease of
the N concentration when the growth rate or substrate

Samples

Ts (°C)
500
500
520

V growth
(Å/s)
1.8
3.5
1.8

N composition
(%)
2.77
1.32
1.3

M1
M2
M3
M4

520

4.4

~1.2

Table1: Summary of GaAsN growth rate, substrate temperature and N composition from HR-XRD measurements
for the samples used in this study.
Figure 1: The growth rate dependence of 10K PL peak
energy of GaAs1-xNx epilayers grown at different growth
temperature of 500 and 520°C.

1,30
1,28

Ts=500°C

1,26

Ts=520°C

1,24
1,22
1,20
1,18
1,16
1,14
1,12
1,10
1,08
1,06

Å

temperature increases. A higher N content of 2.77%
is obtained for the epilayer grown at 500°C and 1.8
(Å/s). In addition, figure (1) shows the growth rate
and substrate temperature dependence of the PL peak
energy of GaAs1-xNx alloys. As the growth rate and
the substrate temperature increase, the PL peak energy increases, indicating less nitrogen is incorporated and confirming well the HR-XRD measurements. This tendency was in good agreement with the
results reported by different growth methods and
studies. There are two reasons for the decrease of N
composition when the substrate temperature increases. One is that the N sticking coefficient de-

creases with the temperature, so the N atoms desorption from grown
surfaces increases as the temperature increases. Second, the re-association of N into N2 at the growing
surface is suppressed at lower growth temperature, so
more active N species will be available at the growing surface, leading to an increased N incorporation.
Moreover, the nitrogen in principle behaves like a
dopant in the GaAsN growth. This behaviour explains the decrease of the N composition in GaAsN
epilayers as the growth rate increases. Our results are
crucial to further control N incorporation in Ga(As,
N) materials and improve crystal quality.
Figures and Tables:

PL energy (eV)

Introduction: GaAs-based materials containing a
few percent of nitrogen (N) are attracting much attention due to their unique electronic and optical properties, and thus they are expected to be novel material
for optoelectronic device grown on GaAs substrate
[1, 2]. It is known that the very small N content can
greatly reduce the band gap [3] due to the very large
bowing factor of this material (as large as 10-20eV).
Since, the quality of the diluted nitrides decreases
rapidly with N composition . So, it is important to
optimize the growth conditions for controlling the
band gap and quality of the GaNxAs1-x material. In
this work, we have studied the influence of growth
conditions on the N incorporation in Ga(As,N) epilayers grown by radio-frequency (RF) plasmaassisted Molecular Beam Epitaxy (MBE).
Experimental:
In order to optimize N incorporation in the Ga(As, N)
epilayers, four different samples, designated as (M1),
(M2), (M3) and (M4), were grown at various growth
rates (Vgrowth) and substrate temperatures (Ts) (table1), while the RF plasma power and the N flux
from the direct nitrogen beam were kept at 300W and
2.1 10-6torr, respectively. High resolution X-ray diffraction (HR-XRD) was used to measure the N compositions of the as-grown GaNAs samples. The optical properties of the samples were evaluated by low
temperature (10K) photoluminescence (PL) measurements, using the 514.5 nm line of an Argon ion
laser as the excitation source.
Results and Discussion:

1,6 1,8 2,0 2,2 2,4 2,6 2,8 3,0 3,2 3,4 3,6 3,8 4,0 4,2 4,4 4,6

Growth rate( /s)

References:
[1] L. Bellaiche, S.-H. Wei, A. Zunger, Phys. Rev. B 54, (1996)
17568.
[2] W.G. Bi, C.W. Tu, Appl. Phys. Lett. 70, (1997) 1608.
[3] M. Reason, H. A. Mckay, W. Ye, S. Hanson, and R.
S.Goldman and V. Rotberg , Appl; Phys . Lett. 85, (2004) 1692.

44
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Abstract:
Diluted magnetic semiconductors (DMS), where
ferromagnetic interactions are mediated through
free carriers, are particularly attractive since they
offer the possibility of modulation of magnetic
properties. In particular, DMSs of II–IV compounds
as a typical material have attracted a considerable
attention for the last few years owing to the carriermediated origin of the ferromagnetism and the localized spins and holes that can be introduced and
controlled independently. A unique feature of these
doped diluted-magnetic semiconductor quantum
well is that the giant Zeeman splitting can be easily
made larger than the Fermi energy. One thus obtains
a fully polarized hole gas, i.e., one spin state in the
valence band is free of holes while the other contains the whole hole gas. In our work, we have performed a theoretical study of the hole gas properties
formed in Cd1-xMnxTe/CdTe/Cd1-xMnxTe heterostructures by calculating the spin-dependent hole
density. Our calculations are based on a selfconsistent procedure to solve simultaneously the
coupled Schrödinger and Poisson equations for spin
up and spin down taking into account the p-d interaction between the hole and the Mn spins. In the

0,040

mean field approximation, the local magnetic interaction of the spin carriers with the Mn spins is substituted by the interaction with an effective magnetic
field of intensity Vc, while the electronegativity
difference between the Mn and the CdTe atoms
produces a potential discontinuity Vw between the
Mn doped semiconductor and the undoped semiconductor. We have calculated the spin up and spin
down densities. Results are illustrated in Figures 1
and 2 for ferromagnetic configuration for different
values of band offset VW. As shown in Figures, the
carriers with spin up are mainly located in the magnetic CdMnTe layer whereas the spin down carriers
are expelled from it and located in the non-magnetic
layer. Then, the spins are separated from carriers in
such structure. In the anti-ferromagnetic coupling
(not shown), it is straight for word to point out the
separation of spin up and spin down holes even if
both spin orientations are located in the magnetic
layers: the spin-up holes are mostly located on the
right side of the structure while the spin-down holes
are mainly concentrated in the left side.
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P3- Up-conversion fluorescence dynamics in Er3+/Yb3+ co-doped
tellurite glasses
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Abstract: The infrared to visible conversion in zinc
tellurite glasses (TZ), activated by Er3+ ions and sensitized by Yb3+ ions has been investigated under 980
nm pulsed laser excitation.

mol %). It is because of the contribution of Yb3+ in
energy transfer process.

The up-conversion mechanism was studied by means
of time-resolved luminescence spectroscopy, for the
results, the up-conversion mechanisms are discussed
in conjunction with their quadratic power dependence.

1,1
4

4

S3/2−> I15/2

1,0

0.5Er
0.5Er-2.5Yb

0,9

Introduction: The Using materials co-doped with
Er3+/Yb3+ or Tm3+/Yb3+ with the aim of producing
more efficient IR quantum counters. Yb3+ and Er3+
ions as suitable laser emitters for several interesting
applications and with the advantages of diodepumping and up-conversion mechanisms [1-4]. The
different types of energy transfer up-conversion
(ETU) processes were described very well in the literature. The up-conversion mechanism usually involves following process, ground state absorption
(GSA), excited state absorption (ESA), energy transfer (ET), multiphonon relaxation (MR), cross relaxation (CR) and so on.
According to the energy matching conditions and the
dependence on excitation power, the possible upconversion mechanisms for the red and the green
emissions are discussed based on the energy level of
Er3+ and Yb3+.
Figure. 1 shows the up-conversion spectra of the Er3+
(0.5 mol%) singly doped, and Er3+/Yb3+ co-doped
tellurite glasses (70TeO2-30ZnO) as for 2.5 mol%
Yb3+ content at room temperature, obtained under
980 nm pulsed laser excitation. We can see two emission bands peaked at 550 and 670 nm that correspond
to transitions of Er3+ ions from excited states to the
ground state. Intense green and red emission bands at
around 550 and 670nm wavelength are attributed to
the transitions from (4S3/24I15/2) and (4F9/24I15/2),
respectively. All the up-conversion luminescences are
enhanced strongly with Yb3+ contents increasing (2.5

Up-conversion intensity(u.a)

0,8
0,7
0,6
0,5
0,4
4

4

F9/2−> I15/2

0,3
0,2
0,1
0,0
500

550

600

650

Wavelength(nm)

Figure 1. Up-conversion emission for Er3+/Yb3+ (0.5/2.5
mol %) and Er3+ (0.5 mol %).

References:
[1] B. C. Hwang, S. Jiang, T. Luo, et al. SPIE 3622
(1999) 10.
[2] T. Ohtsuki, N. Peyghambarian, S. Honkanen, S. I.
Najafi, J. Appl. Phys. 78 51995) 3617.
[3] D. R. MacFarlane, J. Javorniczky, P. J. Newman,
et al. J. Non cryst. Solids 213-214 (1997) 158.
[4] H. Fujiwara, K. Sasaki, J. Appl. Phys. 86 (1999)
2385.

46

P4- Hyphenation of surface plasmon resonance imaging to
matrix-assisted laser desorption ionization mass spectrometry by
on-chip MALDI-MS analysis
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Introduction: The combination of SPRi technology with MALDI mass spectrometry on the same surface is a powerful approach for the analysis of biomolecular interactions. Surface Plasmon Resonance is
used to quantify interactions between capture ligands
and surface-immobilized receptor combined with SPR,
Mass Spectrometry (MS) enables the determination of
the molecular weight of specifically bound ligands.
The SPR-MS system, implemented by GenOptics,
allows the measurement of biomolecular interactions
by SPRi, and then the detection of the retained ligands
by MALDI mass spectrometry directly from the sensor
surface. This system has been validated from an antibody-antigen biomolecular system as described below.
Given the design of the SPRi-sensor surface biochip developed by GenOptics, it has been conceived
that the same surface could be used first to capture and
quantify the bio-molecular interactions via SPRi technology, and second to work as a surface probe for
MALDI MS analysis. Using the biochip developed in
this study, we showed that its transfer in the MS apparatus consecutive to a SPRi experiment was simple. In
addition, it required no intermediate treatment that
could lead to sample lost and/or contaminations.
Experiment: The gold surface of the SPR sensor
was functionalized with the amine coupling reagent Nhydroxysuccinimide (NHS). The proteins used as receptors were covalently linked to the surface through
their primary amine functions by being simply dropped
onto the SPR sensor. The model we used is two types
of antibodies were arrayed: Anti-β-lactoglobulin and
Anti-ovalbumin.
An MS compatible running buffer was choosen,
such as 10 mM ammonium acetate (pH7.5), and a
blocking lysine solution injected into the system to
react with the remaining free active NHS groups. The
biochip was then ready for SPR and analyte capture
experiments. A mixture of proteins (β-lactoglobulin
and ovalbumin) diluted in the running buffer was now
injected in the flow cell and the analyte capture

was followed in real time by SPR imaging (Fig.1
and Fig.2)
Mass spectrometry was
directly performed on the
SPR chip following the affinity capture of the specific
proteins, using a commercially available Applied Voyager MALDI-TOF instrument. Typical mass spectra
obtained from the proteinbound antibody array show
specific multiply charged
protein ions (Fig.3)

Conclusion: The combination of SPRi with MALDIMS on an array platform is an innovativetool for affinity separation and identification of specific ligands
from complex solution.
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P5- Carrier tunneling in quantum rings
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Abstract:

We present results concerning the carrier transfer

(a) PL
x100

layer structure, which is characterised by a bimodal
size distribution. This transfer of carriers explains
the observed temperature behaviour of diode lasers
based on that kind of stacked layer structures. The
inter-ring carrier transfer can be possible by phonon
assisted tunnelling from the ground state of the
small-ring family towards the big-ring family of the
bimodal size distribution. This process is thermally

Intensité de PL (unit.arb)

between In(Ga)As quantum rings in a stacked multi-
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Figure. (a) Spectre de PL sous une
excitation résonante (trait discontinu) et nonrésonante (ligne continue) de l’échantillon ;
(b) Spectre de PLE.

From the application point of view, the
presence of such a high lateral ring-ring coupling in
the QR ensemble can be the origin of the important

[1] F. Suarez, D. Granados, M.L. Dotor and J.M.

increase of the threshold current characteristic tem-

Garcia, Nanothechnology 15, S126 (2004).

perature To, which have been recently reported in
laser diodes for this kind of QR ensembles [1].
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P6- Dielectric studies of natural fibre reinforced composites for
automotive applications
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Abstract:
Composites materials are used for various
engineering applications. Today automotive
industries show large interest in natural fibre composites [1], so called ecocomposites which are the subjects of many
scientific and research projects, as well as
many commercial program [2]. These natural fibre composites compete with and substitute glass mat thermoplastics in wide
spread use [1]. In this work, we focussed on
the dielectric characterization of polymer
composites of unsaturated polyester resin
matrix filled with non-woven Alfa and
wool fibres. Dielectric spectroscopy was
performed in the frequency range 10-1 Hz to
106 Hz and temperature interval from 40°C
to 150°C. This study reveals two relaxations processes. The first was associated to
conductivity resulting of the carriers
charges diffusion noted for high temperature and low frequencies. The second one
attributed to interfacial MWS relaxation is
due to the accumulation of charges at the
natural fibre/unsaturated polyester interfaces. This study confirms the absence of
any water in all fibres since no relaxations
due to the water dipoles was observed.
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Abstract

During the last few years, there has been a regained
interest in the study of dilute magnetic semiconductors (DMS). In particular, II-VI semimagnetic semiconductor alloys with Mn2+ ions are interesting materials with regard to their remarkable magnetooptical properties. Especially with the advent of
modern epitaxial growth techniques, it has become
possible to grow semiconductor structures to achieve
the desired properties and devices applications.
Among II-VI wide gap structures, ZnMnSe / ZnSSe
semimagnetic heterostructures are of particular interest due to their promising magneto-optical properties
that offer a possible application on the blue-green
lasers. These properties are mainly driven by the potential across the interface between the two compounds. This potential is known as the band offset.
However, the computation of the band offsets requires the knowledge of some electronic band parameters such as band gap energy. Therefore, taking
into account the recent behaviour of the ZnSxSe1−x
band gap ranging from 2.60 to 3.67 eV [1] theoretical
study is made to calculate the band offset of pseudo
morphically strained Zn0.96Mn0.04Se / ZnSxSe1−x inter-

face. Hence, on the basis of model ‘solid theory’, the
strain effects electrons, heavy holes (hh) and light
holes (lh) are investigated as a function of sulphur
composition x ranging from 0 to 1 with and without
taken into account the effect of an applied magnetic
field. In the frame of a mean field approximation,
main peculiar feature is revealed indicates that
Zn0.96Mn0.04Se / ZnSxSe1−x heterostructure allows a
direct interband transition for the carriers for molar
fraction x ranging between 0 and 4%. Over this range
of sulphur content, the Zn0.96Mn0.04Se / ZnSxSe1−x
heterostructure is of type II band alignment. Our result provides useful information for experimentalists
and opens the way to realise devices based on
Zn0.96Mn0.04Se /ZnSxSe1− x structures for 0 ≤ x ≤1.
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Introduction:
Photothermal deflection [1-3] is used in order to
reveal the influence of doping on non radiative carrier lifetime in GaSb when illuminated by a modulated and monochromatic light beam.
Theoretical simulations are obtained from an
adapted theoretical model, based on the resolution
of both heat and carrier diffusion equations, taking
into account the distinction between non-radiative
and radiative carrier lifetimes.
Photothermal amplitude and phase versus square
root frequency are measured for different doping
levels. From the fitting of these curves with theoretical ones we have determined thermal diffusivity
as well as non radiative lifetime.
Figure 1 shows that when increasing of doping concentration, the obtained non radiative lifetime is
reduced, however surface recombination velocity
and thermal diffusivity are enhanced.
In the other hand, figure 2 shows that thermal diffusivity decreases linearly as a function of 1/ N2. this
is probably due to the effect of recombination process on thermal wave diffusion.
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Figure 1:
thermal diffusivity versus the
ineverse squared doping concentration (1/N2 )
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Abstract
In this paper, we have investigated the optical properties of InAs quantum dots embedded near the
channel of a AlGaAs/GaAs High Electron Mobility
Transistor. In order to study the influence of the
two-dimensional electron gas on the luminescence
of quantum dots, we have prepared different structures in which we varied the thickness (d) separating the interface of AlGaAs/GaAs heterojunction
from the InAs quantum dots layer. Various photoluminescence behaviours have been observed when
d decreases. PL spectra showed the existence of two
peaks which can be attributed to the transition energy from the ground state (E1-HH1) and the first
excited state (E2-HH2). A blue shift, a decrease of
the PL intensity and an increase of the full width at
half maximum of the PL peaks were observed,
when the InAs quantum dots layer close to the two
dimensional electron gas.
Keyword: InAs quantum dots, AlGaAs/GaAs heterojunction, Photoluminescence, 2DEG
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Table I: FWHM of ground state and first excited state of
S1, S2 and S3
Structures
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FWHM of the ground
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state peak (meV)
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Introduction: Since the discovery of an increase
by nearly 10 orders of magnitude of the electrical
conductivity of polyacetylene when it was doped
with iodine in 1977 [1] conjugated polymers have
been studied intensively. Polypyrrole (PPy) has
mostly been applied, mainly due to its high conductivity, good thermal and environmental stability,
high redox and capacitive current and biocompatibility [2,3]. PPy has been used in batteries [4], supercapacitors, sensors , actuators and corrosion
protections . Polypyrrole can be synthesized by
chemical polymerization or electrochemical activation . However, it is well known from a number of
experimental studies that various parameters such as
the solvent, electrolyte, electrode, deposition time,
temperature, current density, and applied voltage all
affect both its structures and electroactivities . Particularly, the type of the counter ion and doping
level have great effect on redox character and the
electrical state of the generated film.Polyaniline was
another extensively studied polymer which has high
storage ability, good conductivity and versatile
properties. Therefore, PANI was the first conducting polymer to be commercialized and now has
applications ranging from batteries to biosensors .
Polyaniline are mostly carried out using aniline hy-

drochloride solution or a mixture of an aniline
monomer and a dilute hydrochloride acid . In this
paper, we present a comparative approach based on
characterizing the chemical structure, morphology
and redox behavior of polypyrrole and polyaniline
prepared in different solvents and electrolytes.
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Introduction: Electrochemical, structural and morphological studies were performed on polyaniline
film prepared in different solvents and electrolytes.
For this purpose, cyclic voltammetry, fourier transformed infra-red spectroscopy, scanning electron
microscopy and atomic force microscopy were successively applied. Based on neutravidin entrapment
inside the electrogenerated polyaniline followed by
specific Fab fragment-antibody grafting, atrazine
immunosensor was developed. The impedance
measurements with polyaniline polymer reveal that
immunosensor could detect significantly 0.01 ng/ml
atrazine. This lower limit detection is due to the
delocalized electron structure present in the polyaniline film. For unspecific detection, no response
was recorded after injection of different concentrations of rabbit Ig G.
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Figure 1: (a)SEM micrographs of Polyaniline film prepared in
HCL. (b) Calibration plot of the variation of ∆R with antigen
concentration. The change of the charge transfer resistance ∆R
is obtained by subtracting the resistance of the immune complex
from the resistance of the immobilized probe.

For biosensor application, the incorporation of neutravidin inside the polymer film prepared in SDS
lead to an increase in the diameter of Nyquist plot.
This result proves the insulating character of protein
molecules inducing the positive change in charge
transfer resistance. Neutravidin was therefore successfully embedded within the polymer film. However, when we grafted the biotinylated anti-triazine
Fab fragment, a significant decrease in charge transfer resistance was depicted ..
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Abstract: The introduction of nanosize metal particle such as silver into glass surfaces, in replacement
of alkali ions by ion exchange, has been used for a
long time to colour the surface of decorative glass
(Seward, 1980; Rao, 2002; Ageev et al., 2007;
Bandyopadhyay, 2008), for ionizing radiation dosimetry (Schulman et al., 1951) and recently for
fabricating optical devices (Bach and Neuroth,
1998). A microscope slide glasses have been subjected to ion exchange at 320°C in a molten mixture
of AgNO3 and NaNO3 with molar ratio of 5:95, and
10:90 for 60 min. The ion exchange process was
followed by annealing at the temperature of 550°C
for different time periods ranging from 30 to 120
min. Optical properties of the ion exchanged glass
are measured using UV–Vis absorption spectroscopy. The absorption spectra represent an envelope
of two separate bands at 350 and 430 nm. The first
band appears only in the samples heat treated for 30
minutes. For annealing time more than 30 min, the
absorption spectra became sharp and well defined,
indicating that it has no contribution from the band
at 350 nm. The position of this band shifted slightly
towards shorter wavelengths, and its intensity increased with increasing time of heat treatment. The
band at 350 nm, which was observed at the initial
stage of thermal annealing, was attributed to the
formation of neutral silver atoms. Thus, reduction
of silver ions occurs at the in initial stages of thermal annealing, leading to the formation of neutral
silver atoms, incapable of absorbing light in the
visible range, thereby not affecting the colour of the
glass. Increasing the time of thermal annealing to
120 min leads the aggregation of silver atoms to
form nanosize silver particles (Ag0)n inducing the
characteristic band at 430 nm and glass turns
brown. This absorption peak corresponds to the
surface-plasmon resonance (SPR) of the silver clusters and confirms the formation of silver clusters in
the glass. The average cluster radius R of the clusters is calculated from the full width half maximum,

∆λ (FWHM) of the optical absorption peak using
V f λ2 m
the formula:
R=
2πC∆λ

Where Vf is the Fermi velocity of the electron in the
bulk metal (silver=1.39×108 cm/s), ∆λ is the full
width at half maximum of the absorption band and
λm is the characteristic wavelength at which SPR
occurs. The FWHM is determined by assuming the
absorption peak as a Lorentzian distribution
(Doremus, 1965). Both λm and ∆λ depend on the
substrate and size of the metal nanoclusters forming
the composites. The radiuses of the cluster found
from this calculation are between 1-1.5 nm. Depend
on the time of thermal annealing and of the quantity
of silver introduced into the glass surface.
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Perovskite-like La1-xAxMnO3 (A: Ca, Ba, or Sr)
have been widely investigated in recent years in
view of potential technological applications in read
head memory, spin sensitive devices, and IR bolometric applications [1]. The epitaxial growth of
such manganite material in thin film form at low
temperature is a vital challenge for further integration in large scale integrated circuit (LSIC) silicon
devices. The reductions of the substrate temperature
(≾500°C), or of the processing time, are also desirable in order to minimize impurity diffusion and to
avoid junction destruction. In this context, we investigated recently the excimer-laser assisted metalorganic deposition (ELAMOD) process for the epitaxial growth of manganite thin films for IR bolometric application [1].
La0.7Ca0.3MnO3 (LCMO) thin films have been
epitaxially grown on on (001) single-crystal SrTiO3
(STO) substrates. The starting solutions are made
from metal-naphthenate of La, Ca, and Mn, diluted
with toluene until obtaining the appropriate concentration and viscosity. Then spin-coated onto singlecrystal substrates of SrTiO3 (STO), dried at 100°C
and preheated at 500°C to decompose the organic
part. Finally for the crystallization and the epitaxial
growth, the metal-organic films are irradiated using
a KrF (λ=248 nm) excimer laser at 80 mJ/cm2.
To understand the formation mechanism of the
LCMO thin films, we systematically studied the
obtained films at different numbers of pulses using
X-ray diffraction and cross-section transmission
electron microscopy (XTEM).

Figure 1: cross-section TEM images for LCMO film
grown on STO substrate at a fluence of 80 mJ/cm2 for
100 – 36000 pulses counts at 500°C.

found to be partially crystallized at the interface
whereas the film was irradiated by the laser from
the surface of the film (Fig. 1) . The crystallized
part of the film increases with increasing the irradiation time. The completely crystallized film was obtained after 3000 pulses (5 min at a laser frequency
of 10 Hz). The interface between film and substrate
was very clear. On the other hand, in the case of
thermal MOD at 1000°C, the interface between
LCMO film and STO substrate was not clear [3].
Thus, the excimer laser irradiation is found to be
more effective for preventing the mixing the film
and substrate materials.
By increasing the irradiation time, the R(T)
characteristics of the LCMO films changes from
that one of a semiconducting material to a typical
characteristics of manganite material indicating an
important improvement of the oxygen content of the
films. For bolometric application we investigated
the temperature coefficient of resistance (TCR
which determines the device responsivity) of the
LCMO films. Promising values of TCR have been
obtained.
Finally using the ELAMOD process we can easely epitaxially grow manganite thin films at 500°C
for further integration in silicon based based microbolometric devices.
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The atomic radii of Mn and Fe are closed to each
other. So when we substitute Mn by Fe in
La0.67Ba0.33MnO3, the crystalline structure is not
modified and a weak concentration of defects is
introduced. Then the electrical conductivity of the
material depends on free electron concentration and
can be adjusted by the amount of the introduced
element. To investigate the effect of Fe on electrical
conductivity, we study by admittance spectroscopy
samples of La0.67Ba0.33Mn1-xFexO3 (0 ≤ x ≤ 0.20) at
different temperature and under different voltage
bias.
For x ≤ 0, the material has a metallic behavior and
a metal-semiconductor transition is observed around
a temperature Tg. The value of Tg decreases when x
increases. For x > 0.1, the material has an insulator
behavior and the metal-semiconductor transition
disappears.
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Figure 1: The variation of activation energy deduced

At low temperature (T< 200) the conductivity is
governed by hoping mechanism. For greater temperature both hopping mechanism and free carrier
transport contribute to the conductivity.
The presence of free electron is confirmed by the
variation of the polarization of the sample. We find
that there is no effect of voltage sign an admittance

from admittance spectra with Fe composition

spectrum. However, when the value of the applied voltage increases, the behavior changes from insulator

one to metallic one at high temperature. The activation energy of the defects involved in electrical
conductivity is deduced from the measurement. As
shown in figure 1, it increases with x.
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Abstract
Small silver particles embedded in glass matrix are
widely studied because of their potential applications
for glass colouration (Seward, 1980; Rao, 2002;
Ageev et al., 2007; Bandyopadhyay, 2008), for ionizing radiation dosimetry (Schulman et al., 1951)
and recently for fabricating optical devices (Bach
and Neuroth, 1998). Ion exchange process with irradiation and thermal treatment is an important method
for obtaining silver nanoclusters in glasses and provided an alternative way of forming metallic nanoclusters in glass to ion implantation. A microscope
slide glasses have been subjected to ion exchange at
320°C in a molten mixture of AgNO3 and NaNO3
with molar ratio of 5:95 for 60 min. The ion exchange process was followed by annealing at the
temperature of 550°C for different time periods
ranging from 10 to 582 min. Optical properties of
the ion exchanged glass are measured using UV–Vis
absorption spectroscopy (figure 1). The gamma irradiation induced holes and electrons in the glass
structure leading to the creation of a brown colour,
and silver ions trapped electrons to form silver atoms. The silver atoms diffused and then aggregated
to form nanoclusters after heating at 550°C. The
surface plasmon absorption of silver nanoclusters in
the glass indicated that the nanoclusters radius grew
between 0.9 and 1.43 nm with increasing of annealing time from 10 to 242 min and then saturated.
Usually, the growth of metallic clusters in glass is
considered as a diffusion-limited process (Bartels et
al., 1991; Rao and Doremus, 1996). We found that
our data can be fitted by a first order formation kinetic function, which confirmed the diffusion-control
process. The average cluster radius R of the clusters
is calculated from the full width half maximum, ∆λ
(FWHM) of the optical absorption peak using the
V f λ2 m
formula:
R=
2πC∆λ
Where Vf is the Fermi velocity of the electron in the
bulk metal (silver=1.39×108 cm/s), ∆λ is the full
width at half maximum of the absorption band and
λm
is the characteristic wavelength at which SPR occurs. The FWHM is determined by assuming the
absorption peak as a Lorentzian distribution (Doremus, 1965). Both λm and ∆λ depend on the substrate

and size of the metal nanoclusters forming the composites.
5

10 m in
15 m in
20 m in
30 m in
40 m in
60 m in
12 0 m in
18 0 m in
24 2 m in
58 2 m in

4

Absorbance (a.u.)

1

3

2

1

0
320

360

40 0

44 0

48 0

520

560

60 0

W ave len g th (nm )

Figure 1: Absorption spectra of ion-exchanged silicate
glass, irradiated with γ rays at 250 kGy and annealed at
550°C for the indicated times
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surface cover rate is higher for the smaller molecules of ethanol.

1. Abstract
The aim of this work is the development of tungsten
trioxide sensors for the detection of organics vapors
of Ethanol and Acetone. Two WO3 sensors were
realized by reactive RF magnetron sputtering under
two different Ar/O2 rates, during the deposition
process. DC and AC impedance spectra of the sensors, allowed us to understand the detection processes of the WO3 layers.

3. AC measurements and modeling
In Fig. 2 we note that the impedance decreases as
the vapor concentration increases. The electrical
modeling of the Nyquist spectra by R-C circuits,
including a resistance Rb in parallel with a capacity
Cb shows the existence of an alone semi-circle for
different vapors concentrations. So we can deduce
that the molecules are adsorbed on the surface of
the material without diffusion in the bulk. Therefore
only the global resistance of the sensor is changed,
since an alone semi-circle is obtained by the impedance modeling, so neither the grain boundaries nor
the grain-electrode interfaces take part in the detection process.

2. Conductance and response of the sensors under acetone and ethanol vapors
The sensor response versus ethanol and acetone
concentrations with an exponent about 1 [1]as illustrated in the fig.1.
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Fig. 1: Sensors responses: (a) under acetone and (b)
under ethanol.
The main reactions in our case are the oxidizing of
ethanol [2] and acetone[3] vapors
The morphological study of the WO3 sensitive layers, investigated by atomic force microscopy
(AFM) allowed us to explain the observed differences in the response of the sensors. The WO3 layer
of the sensor n°2 presents a homogenous granular
structure with small grain size, whereas the active
layer of the sensor n°1 is smooth, see Fig.3. So the
equivalent specific surface is more important for the
sensor n°2. The observed higher response of this
sensor could be explained by the ethanol and the
acetone molecules size difference, too. Indeed the
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Fig. 2: AC impedance variation of sensor n°2,
under ethanol (a) and acetone (b) vapors.
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an effective component in the OPVs for enhanced
performance.

Figure 1: SEM image of carbon nanoperles (CNPs)
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Organic photovoltaics (OPVs) are promising low
cost alternative to silicon solar cells, thus a great
deal of effort is being devoted, both academic and
industrial loboratories, to increase the power conversion efficiency and scale-up of the production
processes. Organic solar cells are devices, which
operate inversely to OLEDs, they convert radiation
from the optical range into electricity. Photon absorption in the organic-based composites produces
primarily bound-state excitons. Dissociation of
these charge pairs is facilitated by the potential
difference across a polymer-metal junction, provided by agglomeration of excitons near the interface. The dissociation can be accomplished via
electron acceptor impurities, too [1]. Under illumination, a transfer of electrons to the acceptors will
take place and the holes will be preferentially
transported through the conjugated organic polymer. This process is known as photoinduced charge
transfer [2]. An alternative feature of the OPVs
based on conjugated polymers is that they can be
elaborated by coating process (e.g., spin-coating or
inkjet printing) to cover large areas, and may be
formed on flexible plastic substrates. This was
made possibly by the discovery of photoinduced
electron transfer from the excited state of the conjugated polymer (as the donor) onto fullerene C60
(as the acceptor) [3]. Much effort has gone into
finding the best combination of donor-acceptor
pairs, and the optimum fabrication process [4].
Since the discovery of photoinduced charge transfer, a variety of acceptor materials have been introduced into conjugated organic polymers to elaborate
photovoltaic
devices.
1-(3methoxycarbonyl)propyl-1-phenyl[6,6]C61 known
as PCBM is effective in bulk heterojunction solar
cells because of its high solubility in common organic solvents, such as toluene and better electron
mobility as compared to fullerene C60.
We herein report for the first time on the use of
another type of carbon derivatives, known as carbon nanopearls (CNP) (see figure 1), incorporated
into MEH-PPV polymer to elaborate nanocomposites for organic photovoltaic devices. We demonstrate that a charge transfer processes occurs inside
the nanocomposites, as represented in figure 2.
Optical and electrical studied have been investigated to characterize this new nanocomposite:
MEH-PPV:CNP, with different CNP concentrations into the polymer matrix, in order to optimize

0 wt.% of CNPs
1 wt.% of CNPs
5 wt.% of CNPs
10 wt.% of CNPs
30 wt.% of CNPs

2600
2400
2200
2000
1800
1600
1400
550

600

650

700

Wavelength λ (nm)

750

800

Figure 2: Photoluminescence spectra of organic nanocomposites
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Abstract:
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Figure 10: Nyquist diagram (Zr vs. Zi) for the impedance
measurements corresponding to: (a) SAM/Au-electrode;
(b) antibody/SAM/Au-electrode; (c) blocked with
BSA/SAM/Au-electrode.

0,03

(a)
(LogZ-LogZ0)/LogZ0

The genus enterovirus is constituted by a wide
number of viral species having in common many of
morphological and genetic characters. These viruses
present a high epidemiological power and are in
question of various human diseases (Hot 2003).
Many techniques were used to detect enterovirus.
The nucleic acid detection by PCR remains the most
successful tool for their detection although this
technique is faced at many problems such as the
sensitivity to the inhibitors as well as the big genomic variability of these viruses (Koopmans 2004).
Until now, there is no reliable standard and easy to
use test. Biosensors appear as a powerful tool for
viral detection. Indeed, they give the advantage of
the ease of manipulation as well as of the real time
analysis. Thus, in this work, we describe the development of an immunosensor based on functionalized gold electrode allowing enteroviruses detection. The biosensor is based on the grafting of specific monoclonal enterovirus antibodies onto functionalized gold electrode. For sensor fonctionnalisation, the thiol is chemisorbed on the gold electrode
and it is used as the base interface for the deposition
of different layers. The different steps of immunosensor conception were characterized by electrochemical impedance spectroscopy (EIS) (figure
1). For enterovirus detection, different volumes
corresponding to different concentrations of viral
particles were added. As shown in figure 2, linear
relationship between the impedance values and the
quantitity of virus was established in the range from
10 to 500 vp for 7 mL. The minimum detectable
concentration was around 10 vp for 7 mL or 1.4
vp/mL.
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Figure 2: Calibration plots of the variation of impedance
with the concentration of viral particles: (a) specific detection; (b) non specific detection
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1

INTRODUCTION

(

EXPERIMENTAL RESULTS
X-Ray diffraction analysis
Fig. 1 shows the typical X-ray diffraction patterns of Al
alloy after room temperature consolidation and as a
function of annealing temperature. It contains the (111),
(200), (311) and (222) fundamental reflections. From
the XRD data and X-ray emission spectrometry in

the SEM, these peaks were found to be relative to Al9Fe- phase.
Microscopic observations

Figure 1: XRD patterns of Al alloy obtained

Figure 2: SEM-images for
Determination of the thermal properties
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It has been well established that high-energy mechanical
milling is one of the major techniques for producing
powders with nanocrus talline structures [1,2]. The consolidation of high energy mechanically milled powder is
an essential process for achieving the final objectives
[3]. Consolidation of milled powders into bulk, fulldensity compacts preserving nanometric grain size,
which is crucial for possible application of nanophase
materials, is not easy to achieve. In fact, full consolidation of nanocrystalline or amorphous aluminium alloy
powder during conventional extrusion was achieved only
at temperatures of 450°C [4].On the other hand, obtaining bulk nanocrystalline Al alloys by consolidation technique is of the interest not only due to the improved
hardness and strength but also because of expectations
of better ductility and thermal properties comparing with
their coarse-grained counterparts. The aim of this work
is to study the microstructure produced by severe plastic
deformation (SPD) technique under room temperature
pressure consolidation using nanocrystalline Al-based
alloy powders prepared by high-energy mechanical milling and to investigate their mechanical and thermal behaviours. The thermal properties are determined by applying the Photothermal Deflection (PTD) technique
which is a non destructive technique was applied for
determining the optical and thermal properties of several
materials [5,6].
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Figure 3: Experimental variation of the amplitude and phase
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P19- The effect of the excitation density and of the temperature
on the photoluminescence circular polarization of AlInAs/AlGaAs
quantum dots
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Abstract: In this paper, we present a study of
photoluminescence (PL) from AlInAs/AlGaAs
quantum dot (QD) structures grown by molecular
beam epitaxy. Specifically, we describe the effects
of the temperature and of the excitation density on
the photoluminescence circular polarization. We
have found that the circular polarization degree
depends on temperature. This behavior can be explained by the acoustic phonon process [Tackeuchi]
who becomes more important in our self assembled
QD’s. This importance originates from the low energy tail of the continuum states associated with
wetting layers who is very close to the QD’s.
On the other hand, the study of the excitation density dependent circular polarization degree shows
an increase for the sample of weak dot density, containing 1010 cm-2 of QD’s (sample A). However in
the case of large dot density, containing 2.1011
cm-2 of QD’s (sample B) the circular polarization
degree is practically constant when the excitation
density is varied from 0.116 W. cm-2 to 9 W. cm-2 .
This behavior can be explained by the the effect of
spin redistribution over the energy spectrum due to
the differential Pauli blocking [Kalevich]. However,
in isolated QD’s, the circular polarization degree
increases due to an increase of the excited states
population. In the coupled QD’s, the circular polarization remains constant while the excitation density is not high enough to fill a considerable part of
the QD ground states.
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Figure 2: Excitation density dependence of circularly polarization degree
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P20- Electrical characterization of InN/InP heterojunction with
quantum effect
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Introduction: An extremely thin (4- monolayers)
InN film was realised by the nitridation of InP substrates using a Glow Discharge Source (GDS). The
electrical properties of the elaborate hetero-junction
are investigated by current-voltage (I-V) and capacitance-voltage (C-V) measurements. From I-V
curves, we notice a strong tension of threshold 4.47
V and great serial resistance 1.1 KΩ. The ideality
factor η determined by applying positive potential
in InN and negative potential along InP is found to
be 1.38. From the C-V curve, we observed a variation around zero volts (between -0.5Volt and
0.5Volt) see figure 1. and a constant capacitance
for positive voltage. This indicates that our structures present special behaviour. The diagram band
of InN/InP hetero-structures was modelled to understand the phenomena transport in these diodes (
see figure 2). However, a quantum effect that appears in miniaturized hetero-structure and new
nonelectric devices has been proposed to explain
the experimental observations [7].

Figure 1 : The C-V characteristics plotted at high frequency (1MHz).
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Figure 2: The diagram band (Conduction Band level) of
InN/InP for zero bias voltage.
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Abstract : The crystal structure determination
with X-Ray diffraction provides very important
information about the arrangement of the atoms in
the crystalline coumpounds which can be used to
understand their different physical and chemical
properties. In an X-ray diffraction experiment, we
measure the intensities of reflections and perform a
Fourier synthesis. The calculation of an electron
density map, which provides an interpretable picture of a molecule, requires both intensities and
phases. Unfortunately, the most important parameter we need for locating the atoms in the unit cell :
‘’the phase value” is lost. This severe lack of information is the so-called ‘’phase problem’’ of crystallography. The standard techniques and approaches
(Multan [3, 5], ShelXD [6], Sir99 [2], etc.), developed in order to solve this problem, are based on
the application of direct methods which estimate the
phases of the Fourier transform of the scattering
density from the observed intensities. We will describe in detail the different steps and procedures
followed for the structural resolution of our compounds [1].

References:
[1]Benali-Cherif, N., Direm, A., Allouche, F. &
Soudani, S. (2007) Hydrogen bonding in 4Carboxyanilinium dihydrogenphosphate.
Acta
Cryst, E63, 2272–2274.
[2]Burla, M. C., Camalli, M., Carrozzini, B., Cascarano, G. L., Giacovazzo, C., Polidori, G. & Spagna,
R. (1999) SIR99, a program for the automatic solution of small and large crystal structures. Acta
Cryst, A55, 991-999.
[3]Germain, G. & Woolfson, M. M. (1968) On the
application of phase relationships to complex structures. Acta Cryst, B24, 91-96.
[4]Giacovazzo, C., Capitelli, F., Cuocci, C. & Ianigro, M. (2002) Direct methods and Applications to
Electron Crystallography, Elsevier Science (USA).
[5] Main, P., Fiske, S. J., Hull, S. E. Lessinger, L.,
Germain, G., Declercq, J. P. & Woolfson, M. M.
(1980) MULTAN80: A System of Computer Programs for the Automatic Solution of Crystal Structures from X-ray Diffraction Data, University of
York and Louvain.
[6]Sheldrick, G. M. (1998) (ed. S. Fortier) SHELX:
Applications to macromolecules. In: Direct Methods for Solving Macromolecular Structure,.
Dordrecht: Kluwer Academic Publishers

Figure.1: Main Steps in a typical direct methods
procedure [4]
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P22- 2-methylanilinium nitrate
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Key words : 2-Methylaniline, The asymmetric
unit, hydrogen-bonding, hybrid materials, anilinium
derivatives.
Abstract : O-toluidine is used in the manufacture of rubber vulcanization accelerator, hypnotic
and anesthetic pharmaceuticals, and pesticides. 2Methylaniline is highly toxic to humans when absorbed through the skin, inhaled as vapor or swallowed; hemoglobine is changed to methemoglobinand and caused damage to the cells of the central
nervous system.
The crystal structure of o-methylanilinium nitrate,
was determined as part of our investigations on the
structural characteristics of organic-inorganic layered compounds and an ongoing study on D-H…A
hydrogen-bonding in systems of hybrid materials
including anilinium derivatives such as 4Carboxyanilinium hydrogensulfate (Benali-Cherif,
Direm et al., 2007), 2-carboxyanilinium dihydrogenphosphite (Benali-Cherif, Allouche et al., 2007)
and Guaninium phosphate and guaninium phosphate
salts (Bendeif et al. 2007).
The asymmetric unit of o-methylanilinium contains
a monoprotonated o-methylanilinium cation and
nitrated anion (Figure 1). Intra atomic bond distances and angles in the title compound shows the
monoprotonation of the organic entity and confirms
the presence of the nitrate (NO3-) anion, all atoms in
the asymmetric unit except three are positioned on a
mirror plane (x, ¼, z).The crystal structure determination with X-Ray diffraction provides very important information about the arrangement of the atoms
in the crystalline coumpounds which can be used to
understand their different physical and chemical
properties.

Figure
The

1:
asymmetric unit of o-methylanilinium

The structure of (C7H10N+. NO3-) is composed of
cationic (C7H10N+), and anionic (NO3-) entities
which are linked by N_H…O hydrogen bonds to
build up layers developing parallel to the (100)
pane ( Figure. 2).

Figure 2: Partial packing view showing the hydrogen- bonding network.
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composed toward the attacks of acids waters
M. Driss1, A. Kerbouche2 et N. Oumrani3.
1

Laboratoire des Sciences et Techniques de l’Eau ( L.S.T.E), Université de Mascara, BP 637, Mascara, Algérie.
driss_miloud@yahoo.fr / driss_miloud@univ-mascara.dz
2
Laboratoire L.A.B.M.A.T. Département of Civil Engineering -ENSET- B.P.1523, El Mnaouer ,Oran, Algérie.
3
Post graduant en Hydraulique et Directeur du Barrage Chourfa, Mascara, Algérie.

Abstract:
The lifespan of a concrete structure is often related
to the capacity of concrete to prevent aggressive
agents, which can be soluble in water, penetrated by
its porosity. This may be an environmental protection and to better understand the problems associated with acid water and the environment. Some
environments are aggressive for concrete, they can
cause significant chemical attack, swelling causing
the collapse of concrete,... This is in particular the
case of zones subjected to the frost, marine environments and chemical environments (including
industry and agricultural).
The purpose of our study is to follow the evolution
of different attacks acidic solutions include: hydrochloric acid, nitric acid, sulfuric acid and phosphoric acid on mortars elaborated in different terms
according to the standard ASTMC 267-96 to make
cubic samples are made according to standard
NFP15-403 with different cements from three cement plant in north-west Algeria for a period of
immersion of 1 to 42 days by quantifying the loss of
resistance (bending and compression) and mass
losses related.
The acid sulphate solutions lead to a formation of
surface gypsum and ettringite in contact with the
cement matrix. For nitric acid solution, the formation of soluble calcium nitrate and phosphatic acid
formation of calcium hydrogen phosphate hydrate is
very superficial. Finally, hydrochloric acid, the surface of the mortar is covered with calcium chloride
dihydrate and iron hydroxide. The mechanical resistance and mass losses are related more or less affected by the nature of acids in the order with the
most aggressive HCI and HNO3, H2SO4 and then
finally some modification for H3PO4.

H3PO4

HCl

HNO3

H2SO4

Figure: the state of prismatic specimens after acids
attacks.
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P24- Physical design kit pre-layout and post-layout validation
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Introduction: The complexity of Physical Design
Kits (PDK) is in exponential increase. As a result,
framework manual validation is beginning to be a
laborious step and can no more follow this evolution. In this paper, we introduce the pre-layout and
post-layout automatic validation frame-work based
on emulating designer interactions with PDK, netlisting and comparison, layout parasitic extraction,
regression test, results compilation and de-bug capabilities.

accuracy and non-regression test. [3],[5],[7],[10]

Validation of schematic and model simulation:
Increased level of automation is crucial because the
time consuming, complex and essential validation
costs are to be controlled. In this section we evaluate the dependencies between tools, data and environment in Front End process design kits (Prelayout simulation). Vsim tool allows creating different schematics to validate a specific models functionality and effect, coverage of all selected simulation sets and a regression engine which executes
sets of comparing simulation result and netlist.
[1],[2],[4],[6],[8],[9]

Conclusion:
Technology independent automation tools (Vsim,
TestCaseBuilder…) allows accelerating the FW
PDK verification process (especially pre-layout and
post-layout simulation), increasing the productivity
and improving a global high level quality of PDK
thanks to bigger test-vectors generated.

Table 1: Percentage gain time by technology:
techno

Possibly Manuel
Vsim
Gain
(%)
Case simulation simulatime
tion time
(h,min)
(h)
65nm
480
40
6,0
85
250nm
360
30
5,0
83.3
55nm
165
13
4,5
68.5
32nm
98
8
3,13
59.7
90nm
70
5
1,30
70
65nm: Img 50
4
1,15
68.7
Validation of post layout simulation (PLS) modules: The TestCaseBuilder tool generates the basic
test-cases used for PLS modules validation. We
introduce an automated Quality Assurance (QA)
procedure, using the same tool Vsim that helps
validating: netlist parameters, pins order, device
model names, PLS/LVS (Layout Vs. Schematic)
extraction as well as the intra-device parasitic extraction

Table 2: Manual vs. Automated QA times.
Technology node
0.13um
65nm
45nm
32nm

Manual QA
8 hours
24 hours
8 hours
16 hours

Automated QA
11min 43sec
28 min
6min 56sec
14min 36sec
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Abstract:
In the past few decades, we have been running towards the Digital Age. Telephony networks, fiber
optic networks, Internet, satellites, third-generation
(3G) wireless networks, these advanced transmission technologies and network infrastructure ensure
digital information can flood into every corner
around us. So, many application of digital image
processing are enhanced by motion estimation algorithms. In a video Codec such as H264AVC, motion
estimation comprises one of the most important
compression methods for video communications.
Since this task is computationally intensive to result
in large power consumption, a low-power design is
essential for portable or mobile systems. This paper
presents a new Four Steep Search (FSS) motion
estimation architecture design. Our basic idea is
based on pipelining the treatment on using nine
processing-elements (PE) and shutting down each
PE when it is not under running by gating its clock
with a specific signal. Two versions (Synchronous
and gated clock) of a FSS motion estimator have
been designed and implemented with a 45 nm
CMOS ASIC technology. Experimental results
show that the gated clock version allows a power
consumption witch is 36.32% time lower than the
power dissipated by the synchronous version. A
comparison with other FSS architectures presented
in the literature which are designed with different
technology has been also presented. This comparison shows that our gated clock architecture is characterized by the higher speed and the lower dissipated power.
Results: In order to verify the functionality correctness and to estimate the power dissipation of the
proposed ME, we have modeled its architecture by
VHDL as an edge-triggered synchronous system.
The design has been synthesized by using Xilinx
ISE9.2 FPGA and ASIC design tool.

A power measurement has been performed by the
X-Power Xilinx tool and has been performed by the
environment Synopsys (Design Vision tool) and the
Cadence environment (Encounter Tool) by using
the technology CMOS 45 nm. The maximal frequency (330 MHz) as generated by the synthesis
tool has been used for the switching power estimation of the synchronous architecture and the stoppable clock based architectureExperimental result of
the proposed architecture and the synchronous architecture are shown in Table 1 and Table2.
Table 1: Results of conception of synchronous
and GALS estimator by the FPGA environment
synchronous

GALS version

version
Number of cycle
Number of LUT

92945

12825

3396

2264

Power (mW)

25.49

16.23
36.32%

Power Gain

Table2: Results of conception of synchronous
and GALS estimator by the Synopsys environment
Total Surface

Total Power

(mm2)

(mW)

Synchronous

0,026

3,88

GALS

0,024

2,9

Estimator
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Abstract :
The structures of the subphases present in a
liquid crystal are almost completely known yet but
many complex phenomena are still not understood.
So the experimental and theoretical studies are still
interesting. We have synthesized and studied three
types of liquid crystal. The experimental results
show an unexpected behavior in planar cell capacitors:
i)

The ferroelectric SmC* phase coexists
with anticlinic and/or ferrielectric

Figure 1: The texture of a coexistence of two phases

phase in a temperature range where
the ground phase is purely ferrielectric.
ii)

This demixing phenomenon is not due
of the thickness effect; rather it is
probably induced by an electric effect:
coexistence of polar phase with a non
polar phase.

This unexpected phenomenon is explained: the
ferroelectric phase is responsible for its occurrence
and it is due to a polarization effect and not to a
thickness effect.
This result allowed us to explain the dielectric
behavior in the ferrielectric and anticlinic phases in
thin planar cells.

Our results confirm the existence of the demixing phenomenon in the liquid crystal exhibiting
ferroelectric phase but we show that it does not disappear when increasing the sample thickness.
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Introduction: This study presents a new 3D
abacus for scaling binary an ternary semiconductors
layered materials. This abacus gathers originally
three relevant and determinant parameters in the
choice of oxides, sulfured compounds and similar
PVC semiconductors constituants:
- The electronic bangap E g .
- The Vickers Microhardness Hv .
- The Amlouk-Boubaker Optothermal
Expansivity ψAB.
The latter parameterψAB, has beeen defined in
precedent published studies (Fridjine et al., 2009;
Ben Mahmoud et al., 2009) as the ratio of the
thermal diffusivity to the optical effective absorptivity (Amlouk, 2009). In the last three decades,
choice of semiconductor materials for PVC buffer
or windows layers was generally and sometimes
soley based on the bandgap range requirements.
This feature was legitimous and appropriate until
appearance of new generation PV-T cells and lightheat converter devices. Actually, and due to environment and economical constraints, the thermal
performance as well as the mechanic resistance are
more and more taken into account.
Prelude: In our laboratory, we tried since 1985, to
produce binary and ternary compounds for light
conversion purpose. In the earliest attempts, zincdoped In2S3 (namely ZnIn2S4), selenized ZnS
(namely ZnS1-xSex0≤x<0.5) and binary oxides (ZnO,
TiO2, WO3...) have been synthesized using several
processes. It was noticed that parallel to the expected enhancement in terms of bandgap shift,
many other structural and morphological changes
occurred.
In the same context, the recent experiment on
lightly Ytterbium-doped ZnO thin films, and pure
ZnO layer prepared at different substrate temperatures (Amlouk, 2009), exhibited drastical changes
in physical parameters more than in optical characteristic.
Additional investigations yielded spectacular results
about thermal and mechanical changes during
elaboration process.

The gathered results evoked the need of a scaling
tool as a guide to material global performance
evaluation and comparison.
Starting from the recorded data, two parameters
have been defined:
- The optical effective absorptivity α̂ .

- The Optothermal Expansivityψ AB .
A new 3D abacus (Fig. 1) has been established with
respect to bandgap E g , Vickers Microhardness

Hv and

the Optothermal

Figure 11: 3D

Expansivity ψ AB .

E g - ψ AB - Hv abacus.
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The 3D abacus: Consequently, it was appropriate
to evaluate these changes using common tools
(Roughness measurements, mechanical tests…).
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Introduction : In this work we have investigate
samples consisting of stacking 20 nanoscale layers
alternating of Fe and Mn.
Our study was, first, to develop a simple model to
simulate and study the influence of indirect exchange coupling on the magnetic and thermal properties of multilayer (Fe / Mn). By studies that made
it has been shown the dependence of the coupling
constant versus the thickness of the layer of manganese.
To show the effect of the manganese layer thickness
on the coupling constant, we have maintained the
iron layer thickness constant and we have varied the
thickness of the manganese layer from 0.3 to 1.7nm.
Experience shows that depending on the manganese
layer thickness there are two magnetic coupling
types ferromagnetic and antiferromagnetic . A study
with the PTD technique [1] shows the ferromagnetic-antiferromagnetic transition is realised a
thickness of Mn in the range 1.5nm (fig.1).
This study is to follow the evolution of the photothermal signal versus the modulation frequency of
the pump beam that heats the samples and find the
values of thermal conductivity and thermal diffusivity that give the coincidence between the experimental (fig.2) and theoretical curves using an adequate theoretical model.
We remarck after this study that for a Mn thickness
superior to 1.5 nm the thermal resistivity sudden an
important increase like the electrical one.
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Abstract: The study of the material characterised
by its specific physical proerties giving an important changes after certains operations as the material
used for its high electrical resistances.
these samples appear to those invented by Albert
Fert and Peter Grünberg in 1988, which are thin
layers characterized by giant magnetoresistance.
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Figure 2

[1] T. Ghrib, Y. Noureddine, F. Saadallah, J. Sensors and Actuators A 135, pp 346–354, 2007.

71

Advancements in Nanotechnologiy and microelectronics

Tunisia, November 13-14, 2009

P29- Study and realization of an electric process to fight against
harmful insects « KAHRATRAP »
Y.Benmimoun1, S.Flazi2, A.Tilmatine3 & O.Rabah3
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Abstract:A device for catching insects, using a high

voltage electrical discharge, called KAHRATRAP,
is designed and builds up by the first author of this
paper. The aim of this paper is to describe the electrical operation mode of this apparatus such as the
high voltage supply and the electrical discharge
which this supply produces for the elimination of
insects. Moreover, we analyze the influence of climatic parameters such as temperature, humidity and
speed of wind on the efficiency of the apparatus.
This experimental device was used during 4 months
in a vegetable field, operating during the night from
18h to 6h to capture harmful insects. The reading of
insect numbers is done according to a procedure
using a binocular magnifying glass, an entomologist
tool and boxes for the collection of insects.
Keywords: Catching Insects Device, High Voltage Electrical Discharge, KAHRATRAP

Description of the apparatus: KAHRATRAP is
an electrical solution used to fight harmful insects
(figure 1), it was designed with variable parameters
(lamps, color of lamp’s lights, power of lamps,
height of suspension, field of attraction…).
.

Figures:

Description of the high voltage supply: The principal element of this apparatus is the direct-current
high voltage generator which must support the thousands of sparks which occur during the operation
of the device. Figure 4.b shows an increasing zoom
of voltage fluctuation around the average value of
7.5 kV. The greatest part of the consumed energy is
due to the power of four "reflectors" lamps of 60W
each, and two fluorescent tubes of 36 Watts each.
Results: The results presented in this paper are related to a certain class of insects whose size varies
from a millimeter to approximately five centimeters.
The trappings were carried out in a firm located at
DOUAR EL’ MCHAREF in the area of
MASCARA (ALGERIA) at 478 m of altitude, for a
04 months-period (July 01st, 2004 to October 30th,
2004).
Discussion: The experiments were carried out
during the night from18h to 6h to trap harmful
insects. The eyes of the insects made up of a great
number of light sensors laid out in mosaic, have a
very wide field of vision and are adapted to detect
fast moving objects. Figure 11.a shows the aspect of
the light emitted by the lamps at a distance of 150 m
and figure 11.b at a distance of 350 m. The increase
of wind’s speed reduces the number of caught insects and decreases the efficiency of this process
(figure8). The influence of temperature on the trapping efficiency, illustrated by figure 9, shows that
the quantity of caught insects increases slightly with
the rise of temperature. The obtained results, illustrated by figure 10 shows and confirm, indeed, this
tendency. Let us note that the result corresponding
to humidity of 64.8% was obtained in a night with
strong winds and rain precipitations.
References: Dascalescu, N.J.(1994) Felici, N.J (1966)
Hislop, E.C. (1993) Kuffel, E. Zaengl, W.S. Kuffel,
J(2000).
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P30- Shear horizontal surface acoustic wave sensors for specific
and non specific streptavidin-anti streptavidin recognition
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Introduction: Surface acoustic wave sensors
are extremely versatile devices able to detect molecular recognition unit combined with antigen or
antibody [1-3]. When molecular recognition occurs,
a mass change is generated and wave's velocity is
modified. Phase and amplitude variations can then
be recorded, at a fixed frequency, to estimate mass
loading.
In this study, we have realized a biosensor based on
biotine-streptavidine bonding. Specific and non
specific recognitions tests were then made using
anti-streptavidin and sheep antibody immunoglobulin G (sheep IgG) respectively.

The specificity of our immunosensor was tested in
parallel by adding IgG sheep molecules: no phase
change was recorded (Fig. 1).
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SH-SAW architecture: Delay line shear horizontal surface acoustic wave (SH-SAW) sensor,
consists of a delay line built on a 36°rot Lithium
Tantalate piezoelectric substrate. Chromium/gold
(20/80 nm) interdigital transducers (IDTs) were
photolithographically patterned with a periodicity
λ of 40 µm which corresponds to an operating frequency of about 104 MHz. A Kalrez® flow cell is
placed over the region between the IDTs to contain
solutions. A HP 8711C network analyzer was used
to measure the amplitude and phase of the output
electrical signal.
Results: An immunosensor has been developed
using SH-SAW device. The biorecognition surface,
formed on gold layer, is a mixed layer of 1,2dipalmitoyl-sn-glycero-3-phosphoethanolamine-N(biotinyl)
(biotinyl-PE)
and
16mercaptohexadecanoic acid (MHDA). Biotinylated
lipid layer specifically bound streptavidin [4] and,
subsequently, antistreptavidin molecules.
Fig. 1 shows that antistreptavidin injections lead to
phase shifts: for low concentrations, phase changes
linearly while at high ones SH-SAW phase response
saturates. By plotting phase variations versus antistreptavidin concentrations, we have determined
the sensitivity S of our SAW sensor from the linear
region: S = 0.04° / nMol.
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Fig. 1: Real time phase variations during antistreptavidin and IgG sheep additions.
The present work has shown the real potential of
SH-SAW sensors to detect specific biorecognition
layers. In a forthcoming study, we will investigate
antistreptavidin binding to Horseradish peroxidase
conjugated streptavidin (HRP-streptavidin).
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(1997) Antibody Binding to a Functionalized Supported Lipid Layer: A Direct Acoustic Immunosensor, Anal. Chem, 69, 4808-4813.
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Abtsract: Soot is formed from combustion processes in
locally fuel-rich zones at elevated temperature and consists mainly of carbon, and contains up to 10% hydrogen on a molar basis, and even more in young soot.
Briefly, its evolution proceeds in three chemical and
physical steps [1,2]: the formation and growth of large
aromatic hydrocarbons and their transition to particles
(soot particle inception), the growth of solid particles by
addition of components from the gas phase (surface
growth), and the coagulation of primary particles to
large aggregates (particle agglomeration). The emission
of soot from combustors, or flames, results from the
competition between soot formation and oxidation. Soot
particles smaller than about 300 nm are known to penetrate deep into the lungs and alveoli and, due to this
location and their physico-chemical properties, have a
negative impact on health [3]. They are also contributing to adverse changes to the earth’s climate through
their role in high-altitude cloud formation [4]. As a result of the increased awareness of soot as a pollutant, as
well as tighter emission legislation worldwide, the topic
of soot formation and oxidation and their interaction
with transport processes continues to be the focus of
extensive fundamental investigations and practical applications in research for designing technical combustion devices. Thus, in order to validate new theories,
experimental data describing soot characteristics must
be available. As a matter of fact, since most of the relevant information must be obtained by non-invasive,
spatially resolved and instantaneous measurements,
these needs can be satisfied by using optical techniques.
Over the past 20 years, laser-induced incandescence
(LII) has proven in numerous studies to be a useful diagnostic tool for spatially and temporally resolved
measurement of soot volume fraction in a wide range of
applications, such as laminar and turbulent flames, incylinder combustion, and engine exhaust gas characterization. Although instrumentation and interpretation are
still under debate [5,6], addressing particularly the effects of laser fluence, spectral and temporal gating, optical depth, particle size distribution and shape, as well
as laser-induced photochemistry [7] and change of particle morphology, LII seems remarkably robust compared to the more conventional techniques for soot
characterization including soot volume fraction by gravimetric or light extinction techniques [8] and the multiwavelength emission technique [9] and soot morphol-

ogy (primary particle diameter and aggregate size distribution) by laser scattering [10] as well as thermophoretic sampling/transmission electron microscopy particle
diagnostic . A time-resolved variant of LII (TiRe-LII)
has been introduced by Will et al. to allow for particle
sizing, profiting from the size-dependent cooling behaviour of the laser-heated particles. The method has been
applied successfully to soot distributions in diverse
combustion systems
In this investigation, a two-dimensional field of soot
particle size has been determined from the temporal profile of the LII signal. The experiments were performed in
a laminar diffusion ethylene-air flame. The data analyzed with the help of a validated LII model will be useful for the further development of soot formation models
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P32- Electrochemical study of horseradish peroxidase biosensor
based on functionalised magnetic beads and polypyrrole film
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Metal and semiconductor nanoparticles have received considerable attention during recent years.
They have unique chemical, electrical and optical
properties due to their size-dependent characteristics and quantum-sized effect. They prove to be
promising for practical applications in many fields
such as; electronic nanodevices, molecular catalysts, multi-functional reagents and biosensors.
Nanoparticles are very different from their bulk
materials in their electronic, optical and catalytic
properties originating from their quantum-scale
dimensions. Nanoparticles can bring four advantages when they are immobilised on macroelectrodes used for electroanalysis: enhancement of
mass transport, electrocatalysis, high effective surface area and control over electrode microenvironment. Therefore, much work has been carried out
for their immobilisation, characterization and use
for the detection of many electro-active species.
Devices based on nanomaterials are emerging as a
powerful and general class of ultrasensitive sensors
for the direct detection of biological and chemical
species. In this work, we present a two innovative
way to immobilize a horseradish peroxidase (HRP)
for the detection of hydrogen peroxide (H2O2). The
strong avidin–biotin affinity is used to stack up successive monomolecular layers of horseradish peroxidase on gold electrodes. The first sensor was
based on a monolayer of magnetic particles coated
with streptavidin enabling after reaction with biotin
the deposition of horseradish peroxidase conjugated
streptavidin, formed on a gold electrode after application of a magnetic field. The second sensor was
based on same magnetic particles with HRP entrapment during electrochemical deposition of
polypyrrole. The cyclic voltammetry and amperometry techniques were used to monitor biosensor building-up process. The current response of the
biosensors is dependent on the nature of the layer

and the concentration of H2O2. The results show
that the sensor
based on polypyrrole with magnetic particles/
horseradish peroxidase has a higher sensitivity
(2.3µA/mM) than the sensor based on magnetic
particles/ horseradish peroxidase (1.7µA/mM) due
to conductive properties of polypyrrole.
HRP Streptavidin

HRP-Streptavidin
Magnetic
Nanoparticle

Biotin
Magnetic
Nanoparticle

Gold
electrode

Biotin

Streptavidin

Polypyrrole

Streptavidin

Magnetic Field

Figure1. Schematic representation of the two biosensor architecture a) without polypyrrole and b) with
polypyrrole.
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Figure 2. Cyclic voltammograms for polypyrrole/ magnetic nanoparticles/ streptavidin – HRP layer on gold in
PBS at pH 7.0 (scan rate: 50mVs-1) with injenction of
0.23 mM H2O2
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P33- Tuning InAs/GaAs quantum dot’s emission wavelength by
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Content: Proton implantation at room temperature
at different doses (5×1010–1014ions cm−2) with acceleration energy of 18 keV allows a blueshift of
121 nm while keeping the QDs tridimentional carriers confinement (inset of fig 1) and around 46% of
the initial integrated PL intensity [2]. However, the
phosphorous ions implantation with acceleration
energy of 50 keV induces wavelengths shift around
35 nm while keeping the QDs character. So, for
phosphorous implantation doses higher than
1012 ions/cm2, the high damage concentration and
the subsequent formation of complexes defects are
expected to be responsible for the drastic decrease
of the integrated PL intensity and the significant
broadening of the QD emission band [3]. These
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Figure 12: Normalized PL spectra at 10 K of
InAs/GaAs QDs samples as a function of the proton
implantation dose.
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Layout: In this work, we investigated the effect of
proton and phosphorous ion implantation at various
doses, followed by rapid thermal annealing (RTA)
on the optical properties of InAs/GaAs QDs using
low temperature photoluminescence (PL) measurement. The chosen RTA conditions correspond to
the highest annealing temperature where the PL
band is still non-shifted. This allows one to investigate In/Ga intermixing controllable mainly by the
phosphorous-ion-implantation conditions [1].

dissimilarities in results are attributed to the amount
and the nature of defects created in the structure
which depends on the ion spices and the implantation energy.
Normlized PL intensity (arb. units)

Introduction: With the development of microelectronic and optoelectronic devices and consequent
increasing need for miniaturization, the integration
of optical devices with different functions and properties on the same chip becomes highly desirable.
Using intermixing techniques, which allows postgrowth tuning of the emission wavelength, active
devices with different wavelengths can be fabricated on the same chip for monolithic integration.
Ion-implantation combined with a rapid thermal
annealing treatment offers many advantages such as
compatibility with planar processing and accurate
control of the concentration and depth distribution
of the point defects by varying the ion dose, energy
and mask profile. Controlled intermixing of the QD
structure in selected regions with high uniformity
can be obtained using appropriate ion implantation
masks.
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Figure 2: Normalized PL spectra at 10 K of
InAs/GaAs QDs samples as a function of the phosphorous ion implantation dose.
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Introduction: As a consequence of their fully quantized
electronic states and high radiative efficiencies, largely
due to their unique properties arising from δ function
like profile of the density of states, self assembled quantum dots have enabled major advances in fundamental
physics studies of zero dimensionality semiconductor
systems [1]. The understanding of the behavior of an
electron-hole pair (exciton) confined in a quantum dot is
of utmost importance in the interpretation of exciton
spectra, and in the fabrication of optoelectrinc devices
with new functions or to improve the performance of the
existing devices.
Theretical model: In the frame work of the effective
mass approximation the electron (hole) hamiltonien is
written as:

H e(h ) =

Pe2( h ) //
2me*( h ) //
*

+

Where me (h ) // and

Pe2( h ) ⊥
2me*( h ) ⊥

+ Vconf (r )

me*( h )⊥ are respectively the electron

(hole) masses for the implane and motions, Vconf denotes
the quntum dot confinement potential that takes into
account the shape of the nanostructure.
Hence it can be exprend as V (r ) = V0 (1 − D( z, ρ )) , where
V0 is the band offsed potential and D is the quantum
domain Wich is written as:
WL
D( z, ρ ) = D QD ( z, ρ ) + D WL ( z, ρ ) where and D stands for
respectively the quantum and wetting layer domains that
can be written as:

states in self assembled InAs/GaAs quantum dot. Using
an accurate numerical diagonalization method on the
following Fourrier-Bessel function basis over a large
cylinder domain:

ψ n (re (h ) ) =

∑ cin, jα in e inθe J n (

i 〉 0, j 〉 0

λni
R

 πj 
z
Z 

ρ e ) sin

Where

Z and R are the high and the radius of large cylinn
der. λi is the ith root of the n-order Bessel function J n .

cin, j is the normalization constance.
We calculated numerically the electron and hole eigen
energies and associated wave functions. Our result revealed that this calculation method provide more accurate results compared to the commonly used variationnal
method. We considered therafter the Coulomb interaction between the charge carriers in the quantum dot, and
calculated the exciton energy levels. We investigated
also the effect of the nanostructure size variation on the
exciton energy spectrum. It is clearly found that the latter changes
significantly when the quantum size parameters are
modified. Given this striking quantum dot size dependent property, these systems provide the opportunity to
control and tune their optical and electronic properties
through theses parameters [2]. These theoretical results
could be crucial as they could be able to explain well the
different photoluminescence spectra of quantum dot
excitons, and simulate the behaviour of these excitonic
properties versus the size variation.

D WL ( z , ρ ) = θ (z )θ (d − z )

0,40
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and
0,30
DQD(Z, ρ) = θ (z − d)θ (h2 + d − z)θ (h1 + d − z − ρ tan(α))
1S1

0,20
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θ

is the heavside function. The parameters
d , h1 , h2 are schematically represented below.
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Results: In this present work we studied theoretically,
within the effective approximation, the electron and hole
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P35- Electrical study of Ti doped La0.7Sr0.3MnO3
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Abstract: Transport measurements have been per-
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Figure 1: Variation of the log(GDCT) as a function of
(1000/T) for La0.7Sr0.3Mn1-xTixO3 samples
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This decrease of conductance is explained by a reduction of Mn3+-O-Mn4+ network responsible of
electrical conduction in perovskite.
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Figure 2: Variation of DC conductance GDC at room
temperature as a function of Ti concentration x.
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P36- Infrared lineshapes of hydrogen bonds within the linear
response theory
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Introduction: Hydrogen bonding has long been
recognized as a specific interaction between an -XH bond of one molecule, described as the proton
donor, and an atom Y of another molecule, described as the proton acceptor. Hydrogen bonds
have been studied by four methods: Chemical, crystallographic, spectroscopic, and theoretical. This
review is mainly concerned with the last two, although both here and in the literature, they are all
closely linked together. Infrared specters seem to
contain precise information on the nature of hydrogen bonds, as at the level of the molecular dynamics
and as at the level of the electronic structure. The
great preciseness of infrared spectroscopic techniques authorizes the theoretical reconstruction and
the interpretation of these complex specters, but
requires for it a fine modeling, and consequently
complete, of the hydrogen bonds and of its environment. The explanation of the strong expansion
spectral of the band aroused several propositions,
which are founders of the theoretical study of hydrogen bonds.The purpose of this work is to reproduce theoretical infrared specters of the vibration of
X-H of the hydrogen bonds. This model is working
within the linear response theory (LRT) according
to which the spectral density is the Fourier transform of the autocorrelation function (ACF) of the
dipole moment operator involved in the υ_{S}(XH) IR transition.
We have presented a quantum non-adiabatic
treatment of H-bonds in which effects of anharmonicities of the high frequency X-H...Y and the
low frequency X-H...Y modes on the υ_{S}(X-H)
infrared lineshapes of H-bonds systems and Fermi
resonances are considered. The anharmonic coupling between the high frequency and the low frequency modes is treated within strong anharmonic
coupling theory and the relaxation is included following quantum treatment of Rosch and Ratner
<cite>Rosch1974</cite>. The intrinsic anharmonicity of the fast mode by accounting for quadratic
dependence of both the angular frequency and the
equilibrium position of theX-H...Y stretching mode
on the X-H...Ymotion and their frequency is described by a double well potential whereas frequency of the slow mode by Morse potential.

The numerical results are in fairly good agreement with the experimental behavior of the first and
the second moment of the X-H bands, observed
when varying the temperature <cite>N2ch2</cite>.
The calculation shows that the modulation of the
angular frequency of the fast mode and its equilibrium position by the slow mode coordinate generate
an improvement of the fine structure of the spectrum and provide a direct evidence of the increase
of the level density and the spectral broadening
<cite>rekik22007ch5, N7</cite>. The calculations
show also that the indirect damping plays an important role in the features of the line shapes of hydrogen-bonded systems by favouring more sensitive
smoothing of the full spectra if Fermi resonances is
considered <cite>N1</cite> and by favouring a fine
structure of the low frequency tail than that of the
high-frequency one in cases without Fermi resonances whereas the direct one entrains a broadening
of the spectrum <cite>N5</cite>. Results show that
mixing of all these effects results in a broad and
complicated structure and expects to provide efficient energy relaxation pathways by using large
dampings parameters for the condensed phase and
weaker
dampings
for
the
gas
one
<cite>N6ch5</cite>.
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Abstract: Transport measurements have been performed on La0.7Sr0.3Mn0.7Cr0.3O3 using impedance

cal properties. Impedance spectrum results indicate
that the electrical properties of the material are
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Figure2: Variation of log(GT) as a function of
(1000/T) for La0.7Sr0.3Mn0.7Cr0.3O3 sample
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boundary contribution. Electronic conduction is
found to be dominated by thermally activated hop-
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Figure 3: Variation of logGDC versus (1/T)1/4of sample La0.7Sr0.3Mn0.7Cr0.3O3.

Figures

100

R gb

Z'' (kΩ )

4.5

C gb

.

-1
Rg.T -1 (Ω
Ω .K )

.

Rg

10
110 meV

3.0
1
3

6

9

12

1000/T (K -1)

80K

1.5

120K
160K
200K
240K
280K

325K

0.0
0

2

4

6

8

10

Z' (kΩ)

Figure 1: Ac impedance diagram of
La0.7Sr0.3Mn0.7Cr0.3O3 sample at different temperatures.
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Abstract

voltaic applications.
Figure
1
shows
(2×4)
reconstruction
indicates the good quality of the GaAs layer deposited on porous silicon (PSi). Figure 2 shows the
photoluminescence spectrum of the GaAlAs/GaAs
on PSi at 11K.

Intensitée PL (unit, arb)

Fig.1 RHEED of the GaAs layers deposited on PSi

Intensitée PL (unit, arb)

The combination of thin GaAs and GaAlAs layers
were successfully grown on porous silicon (PSi)
substrate using molecular beam epitaxy (MBE) for
photovoltaic applications.
The porous silicon substrates are considered to be a
flexible material because of the presence of a large
number of pores witch was formed by electrochemical etching of silicon wafer in hydrofluoric
acid (HF). The substrate used was (100) oriented,
born-doped P-type silicon with (1-10 Ωcm) resistivity. We have reviewed the initial stage and the recombination of GaAs epitaxial layers grown on
silicon substrates by reflection high-energy electron
diffraction (RHEED). In addition, to clarify the
effect of each layer on the substrate layer, the
crystanility was observed by RHEED. Also, the
photoluminescences peaks indicated on spectrum
are observed and attributed to the diverse layers
deposited on porous silicon. The growth conditions
and the characterizations of the structures were
studied and indicate promising structures for photo-
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Fig.2 11K photoluminescence spectrum of a GaAlAs/GaAs/PSi
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P39- Effect of phosphorus ion implantation-induced intermixing
on the optical properties of self-assembled InAs/InP quantum
sticks
M. H. Hadj Alouane1,*, B. Ilahi1, H. Maaref 1, B. Salem2,4, V. Aimez2, D. Morris2, A. Turala3, P. Regreny3, and M. Gendry3
1

Introduction: Ion-implantation-induced intermixing turns out to be particularly interesting, owing to its compatibility with planar processing. Indeed, one can accurately control the concentration
and depth distribution of the point defects by varying the ion dose and energy and/or mask profile.
Using suitable ion implantation masks, this approach, allows the feasibility of selective and controlled intermixing in QDs’ structures, so one can
selectively tune the optical transition energies in the
same sample surface.

Normalized PL intensity (arb. u)
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Figure 13: Normalized PL spectra at 10 K of intermixed InAs/InP QS samples as a function of the
phosphorus ion implantation dose.
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Content: Our measurements show that the intermixing degree alters both the QSs optical emission energy and PL linewidth. A pronounced blueshift of the PL peaks can be observed for samples
subjected to phosphorus implantation and RTA
without degradation of the sample’s quality (Fig 1).
The PL linewidth variation with temperature is
found to experience an atypical behavior do to the
enhanced QS size distribution do to a non uniform
intermixing at the lower ion implantation doses [2]
(Fig 2). We also note that no major modification
were observed in the temperature dependence PL
properties for the only annealed sample indicating
that the observed behavior is purely induced by ion
implantation generated point defects in the InGaAs
sacrificial layer.
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Layout: In this work, the temperature dependent photoluminescence (PL) measurements have
been employed to study the interdiffusion process in
InAs/InP quantum sticks (QSs) induced by phosphorus ion implantation in a 50 nm thick InGaAs
sacrificial layer and subsequent rapid thermal annealing (RTA). The implantation process was carried out at 200°C at various doses (1011 - 5.1014
ions cm-2), where the ions were accelerated at 18
KeV [1].

0,10

0,08

0,06

0,04
0

50

100

150

200

250

300

Temperature (K)

Figure 2: Temperature dependent PL FWHM as a
function of the phosphorus ion implantation dose.
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P40- Numerical modelling of micro-sensors electrical behavior
for biomedical and environmental applications
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Current trends in health science and biomedical
research indicate a continuous need for technologies
that allow for the achievement of accurate measurements and consistent results. The purpose of this
work was to develop a numerical platform for the
modelling and the analysis of biochemical sensors
based on semiconductor (EIS, ISFET) and metal
transducer (Fig.1). The principal asset of platform is
the extraction of macroscopic and microscopic parameters of the sensors. In addition to its compatibility with different purchase environment of measurement. In order to validate the numerical platform, it was applied to two types of applications:
biomedical and ion-detection.
C (V)
Impedance

Electronic

spectroscopy

system

Software
Z (W)

ZsimpWin
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(MATLAB)

ISFET meter

Electronic
system
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Figure 1: General aspect of numerical platform
A variety of organic molecules have been used as
sensitive membrane for ions detection in particular
the thiacalix[4]arene (TCA). Previous researches
demonstrated that the chemical sensing properties
of TCA film, deposited onto semiconductor substrates, are strongly dependent upon the film thickness (Ben Ali, M. 2001). The modelling of measurements shows that the membrane sensibility is
better (32, 8 mV/decade) with 20 nm of thickness.
According to the site binding model (Eq.1) developed in reference (Aouni, F. 2004), microscopic
properties of EIS/TCA structure for copper detection, such as sites number (Ns) and complexation
coefficient (pk), are determined (Tab.1).

[

P X

Z+

]= − log [X ]= 2Z. 3qKψ T
Z+

ο

 q Ns

+ log 
− 1  − pk
 C eq ψ ο




(1)
Where Ψ0 is the potential of the insulator/electrolyte
interface, Z is the valence number and Ceq is the
capacitance of the Stern layer.
Table1: effect of film thickness on sensor properties
Film thickness(nm)
20

Sensitivity Linear range Ns
pK
(mV/decade)
(µM)
(/cm2)
2,5-19
4x1021 4 ,3
(32,8±0,8)

100

(18,84±0,60) 2,5-19

6x1019 2,6

After that, the microsensor ISFET was functionalized with the optimal TCA film for Cu2+ ion detection. The modelling sensitivity was 28 mV/decade,
this value is close to the Nernestian one. The accessibility sites concentration is about 7x1020 cm-2.

This result is in good agreement with the response
observed on EIS structures. For biosensors application, recently, a novel formaldehyde (F.A) sensitive
biosensor based on bacterial formaldehyde dehydrogenase (FDH) as a bio-recognition element has
been developed. In order to investigate the effect of
borate buffer concentration, the response of
Si/SiO2/Si3N4/rFDH structure toward (F.A) was
controlled for different concentration. The proposed
biosensor output signal decreases substantially with
the increase of buffer concentration and the best
sensitivity is observed in 2.5 mM borate buffer
(Fig.2) (Ben Ali, M. 2007).The site binding model
(Eq.1) does not take into account the effect buffer
concentration. Consequently, we tried to improve
the model by adding the function below (Eq.2):
(2)
S (c ) = δ + α c − β
Where S is the sensibility, c the buffer concentration and (δ, β and α) are dependent onto the membrane type and structure. The ISFET/FDH and
Si/SiO2/Si3N4/rFDH structures have the same behaviour towards the buffer concentration effect for
detection of Cu2+ ions.
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Figure 2: Shift of the flat-band voltage with
creasing the concentration of borate buffer
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Introduction: With means of the PLW-FPLMTO
first principles method which treats accurately both
open and compact structures, the electronic properties of both GaAs1-xNx ternary alloy and
(GaAs)m/(GaN)n in Superlattice have been calculated
( seen in table 1). The investigations about the
anomalous gap variation found for a proportion of
25% (m = 3, n = 1) of N in both ternaries and SLs
and also for the proportion of 50% (m = n = 2) for
the SL has enabled us to conclude that the coupling
GaN
GaAs
GaAs0.25N0.75
GaAs0.50N0.50
GaAs0.75N0.25
SL(1,3)

V0(Å 3)
22.4757375
44.98899044
28.65194321
34.642662975
40.221519802
28.01784969

a0(Å)
4.4797889
5.6457556
4.85741
5.17476
5.438838
4.821309

a0,SL (Å)
3.4091800

SL(2,2)

35.70867977

5.227306

3.6962636

SL(3,1)

39.62977594

5.412034

3.8268861

between 4d-As and 2p-N orbitals is probably one
other microscopic cause of this behavior and of the
large bowing observed in GaAsN dilute nitride
Table 1: The structural parameters for binaries, ternaries and SLs (calculated with FPLMTO+LDA)

B(GPa)
192.56388191
68.69926115
126.8067732672
106.65302856
81.644732208
118.5687462336

B’
4.96264
4.76511
4.81765
3.4297
3.87108
5.51879

2 2

88.1174677344

6.18076

2 2

83.115808464

4.43744

c0 /a0
1
1
1
1
1
2 2

.
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Abstract-In this work, we focus on silicon based
photonic crystals slabs (planar photonic crystals,
PPC). Band structure calculations were performed
using a block- iterative frequency-domain code to
find the design parameters of both triangular and
square photonic crystal slab lattices of air holes. We
have varied the thickness of the Silicon slab and the
pore radius in order to obtain optimum design parameters leading to a large and complete bandgap.
The structure was optimized for the confinement of
1.55µm wavelength. Removing rows of holes forms
a line defect in the triangular or in square PPC
structure leading to the formation of a planar
photonic crystal waveguide (PPCW). The frequency
domain method for Maxwell’s equations in a
planewave basis was used to calculate the dispersion relations for the guided modes for several
widths of the PPCWs.
Keywords: Planar Photonic Crystal (PPC), Band
structure, Planar photonic crystal waveguide
(PPCW), Guided modes.
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Figure2: Gap size versus (a) slab thickness (b) filling factor for both a square lattice and a triangular
lattice.

0 .8
0 .7

(a)

L ig h t c o n e

Frequency ωa/2πc

0 .6
0 .5

Bandgap

References

0 .4
0 .3
0 .2
0 .1
0 .0

Γ

X

Γ

M

0 .9

LLL
ig
hhh
tt tccc
ooo
nnn
eee
ig
ig
L ig h t c o n e

0 .8

Frequency ωa/2πc

0 .7

(b)

0 .6
0 .5

bandgap
0 .4
0 .3
0 .2
0 .1
0 .0

Γ

X

J

Γ

Figure1: Band diagrams for photonic crystal slabs
(a) TM-like (odd) modes for a square lattice (b) TElike (even) modes for a triangular lattice.
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P43- Stimulated emission in silicon’s nonacristals
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Time-resolved photoluminescence (TRPL)
measurements are carried out for the porous silicon.
We report the observation of optical gain or stimulated emission in porous silicon (Psi). The evidence
of population inversion and amplified stimulated
emission were found for Si nanocrystallites under
pumping with 38ps light pulses at 380nm. These results suggest that silicon-NC-based waveguide amplifiers or silicon lasers are achievable. However, in
order to obtain clear and reproducible evidence of
stimulated emission, it is necessary to understand the
physical mechanisms at work in the light emission
process. In this paper, we report the evidence of optical gain in PSi and we discuss the effects of energy
transfer mechanisms.
The photoluminescence spectra shows
(figure 1) 3 pics at 510nm (2.34 eV), 580 nm
(2.13eV) and at 710 nm (1.74eV). the first one shows
the intraband transition in PSi ,the second, the fast
transition, correspond to the spontaneous emission
[1] and the third with a life time less than 1ns(figure
2) and shorter than its of spontaneous transition is
attributed to the stimulated emission [2],[3]. This
transition is not intrinsic because it is not a II type
transition [4] as shows in figure1. So a local defaults
in PSi could be at the origin of the apparition of this
transition.
The evolution of PL intensity with the power pump
shows that there is no shift at 710 nm.
The increases of the life time with power pump (respectively the electron number in the state where we
have this transition) increase the auger effect. So we
will have a competition between stimulated emission
and the non-radiative Auger processes so the life time
will be more and more important until a certain value
where there is saturation.
The inversion of population at the origin of exists
only if the value of power pump is more than a particular value.
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Figure 14: PL spectra of porous silicon at 300 and
12K.

Figure 2: TRPL spectra of porous silicon at 720nm at
300K.
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P44- Investigation of the electrical properties stability and metrological characteristics of ZnO/PS/c-Si photodiode (SiPZ) used as a
transfer standard in the visible spectral range
O. Touayar1, Z.Ben Achour1, N.E.SIFI1
Equipe de Recherché Métrologie des Rayonnements, Unité de recherche Matériaux, Mesures
et Applications
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Abstract: A PSiZ photodiode is realized in INSAT to be
used as a National transfer standard for radiometric measurements. The porous silicon was used to trap the incident
optical radiation and the ZnO layer is the transparent electrode1 (see figure 1). With this detector we reach 10 mW as
optical power measurements and around 7% as a reflectivity coefficient (see figure2)2. This photodiode was calibrated to the INM cryogenic radiometer (France) and provides a standard uncertainty of few 10-3 at the 1σ level2.
With this detector we undertook a study over five years
which involves the reflectivity, the serie and shunt resistance stability. The results confirm the PSiZ spectral response stability since the reflexion coefficient maximum
difference is equal to 0,005 with an uncertainty of 0,002
(1σ). Moreover, the shunt and serie resistance are equal to
5,14 KΩ and 7,63 Ω respectively with 0,01 KΩ et 0,04 Ω
as respective uncertainties. This photodiode does not display any ageing aspect. In consequence, we can use the
PSiZ photodiode as a transfer standard.

7,0

6,8

6,6

6,4

6,2
400

500

600

700

800

Longueur d'onde (nm)

Fig. 2: PSiZ reflection coefficient Variation
with the wave length
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Results : The optical and electrical studies over five years
are done with a measurement sequence each six months.
The optical study for different wave lengths confirm the
stability of the photodiode spectral response since the reflexion coefficient maximum difference is equal to 0,005
with an experimental uncertainty of 0,002 (1σ) (see figure
2). The serie and shunt resistance are determined with a
theoretical model using the I-V results in obscurity (see
figure 3)3,4. The shunt and serie resistance are equal to 5,14
KΩ and 7,63 Ω respectively with 0,01 KΩ et 0,04 Ω as
respective uncertainties.
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Fig. 3: The I-V response of the PSiZ photodiode in obscurity.
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Fig. 1: The PSiZ photodiode structure.

References: 1 Z. Ben Achour, T. Ktari, B. Ouertani, O.
Touayar, B. Bessais, J. Ben Brahim, Sensors and Actuators A
Physiczl, 134, 447-451, 2007.
2
Z. Ben Achour, O. Touayar, E. Akkari, J. Bastie, B. Bessais, J. Ben Brahim, Nuclear Instruments and Methods in
Physics Research A, 579, 1117-1121, 2007.
3
Bazkir O, Samadov F, Optics and Lasers in Engineering,
February 2005;43(2):131-141.
4
Dieter K. Schroder, Semiconductor material and device
characterization, Wiley-Interscience publication, USA, 1998.

87

Advancements in Nanotechnology and Microelectronics

Tunisia, November 13-14, 2009

P45- On-site monitoring of fish spoilage using vanadium pentoxide
xerogel modified interdigitated gold electrodes
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Introduction:
Microorganisms are the major cause of spoilage of most
seafood products. However, only a few members of the
microbial community, the specific spoilage organisms
(SSOs), give rise to the offensive off-flavors associated
with seafood spoilage. Volatile compounds such as
(CH3)3N (trimethylamine), (CH3)2NH (dimethylamine)
and NH3 (ammonia), which are collectively known as
TVB-N (Total Volatile Basic Nitrogen), are products of
microbial degradation and are considered as a potential
indicator of fish spoilage (index of freshness). The reference method for the determination of TVB-N, as
adopted by the European community involves a rather
laborious extraction - steam distillation and subsequent
titration of the amines with hydrochloric acid., while
other methods, which are based on instrumental approaches, such as flow injection analysis in combination
with photometric detectors, and solid-phase microextraction in combination with NPD and FID chromatographic detectors have been also proposed. Although
these methods provide satisfactory results and utilize
instrumentation with a high degree of automation, the
complexity, cost, and lengthiness of volatile analysis
methods make them suitable only for specialized research and analytical laboratories. Here, we present the
construction of ammonia gas sensors, which were fabri

cated by dip-coating of gold inderdigitated electrodes
(IDEs) into aqueous solutions of vanadium pentoxide
xerogel (V2O5.xH2O, VXG). VXG is a highly reactive
material (Figure.1a). The morphology of the sensing
layer, its interaction with ammonia as well as the regeneration of the sensor with vapors of HCl were examined with scanning electron microscopy (Figure.1b)
and FTIR spectroscopy.

Figure 1: a) Set-up of ammonia vapor sensor.b) SEM image of the
VXG films onto the IDE gold electrodes
Width of the contacts = 2.0 mm

Length of the contacts = 2.3 cm

Length of ceramic substrate = 2.5 cm

Abstract:
The development of a vanadium pentoxide xerogel
(VXG)-based sensor for the detection of volatile inorganic (ammonia) and organic (dimethylamine etc.)
amines is described. The xerogel film was deposited on
interdigitated gold electrodes by dip-coating using an
aqueous solution of VXG. The morphology of the sensing layer, its interaction with ammonia, which was used
as a model analyte throughout this work, as well as the
regeneration of the surface of the sensor electrodes with
vapors of HCl were examined with scanning electron
microscopy and FTIR spectroscopy. Signal changes, due
to changes of the RC-values of the electrochemical cell
(Au-VXG-Au), as a result of its interactions with ammonia vapors, were probed with a portable, homemade
charge meter, the Multipulser. Finally, the proposed
sensors were successfully used for on-site, real-time
monitoring of fish spoilage in ambient conditions.

Number of digits = 20
Length of digits = 6.1 mm
Width of digits = 0.2 mm

Interdigit spacing = 0.2 mm

Width of ceramic
substrate = 1.0 cm

Figure2: a) Interdigitated microelectrodes. b) Signal output
change of the sensor electrodes to different concentrations of
ammonia;

Figure.2 shows the Multipulser signal output changes
(initial signal outputs were taken as zero, and further
signal changes were accordingly corrected) for different
concentrations of ammonia versus time at room temperature.
Acknowledgements. This work was financially supported by a NATO Collaborative linkage grant (Contract Nr. CBP.MD.CLG.982802). Authors wish to thank
Prof. L. Vonna (ICSI, Mulhouse, France) for SEM
photo.
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P46- Real-time scheduling for networks-on-chip using TDM
virtual circuit and RTOS policies
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Best Effort connections. The parameter of our generic
router is fixed at 5 ports,each port with two virtual
Abstract: In this paper, we proposed a centralized
Channels, and the size of input buffer contains one 32approach for messages scheduling in the Networks-onbit flit.
Chip. We develop a NoC model which, together with
After we get a route, we should try to find a scheduling
a real-time scheduler model, called NoC_Sched, alentity for each message Mijk need to communicate and to
lows us to model the behavior of a complex system
turn a respence to each interface. Strategy used in
that has a real-time application running on a multiNoC_Sched is always tries to schedule the earliest
processor platform. This scheduler utilize real-time
coming message with the shortest route and period. This
scheduling algorithms using in the standards RTOS.
strategy uses a shared memory with small size and
As a result, it arrange communications paths, allocate
explores a small part of the solution space. As a result, it
a proper bandwidth and minimize resource usage,
has a small run-time.
latency and overall time execution. In order to provide
flexible and/or hard guarantee for the real-time emResults: We have completed the NoC design approach
bedded MPSoCs, we use a Time Division Multiplexin SystemC langage at the Transactional Level (TLM).
ing (TDM) Virtual Circuit. Each Network Interface
Our NoC architecture are validated by a study of two
(NI) includes a local scheduler, called NI_Sched, and
real cases. These include a MPEG Decoder and a MP3
a local slot table for storing an allocation of a time slot
Decoder. For each benchmark, we manually mapped the
to a connection. Our on-chip communication model
tasks onto a 3x3 2D-mesh NoCs and used XY routing
supports the management of different levels of quality
for the communication link routing. we have impleof service (QoS). The proposed scheduling algorithms
mented the shared memory with size of 9 flits. The
used in NoC_Sched module solve some problems
performance of the proposed scheduling algorithms are
within a router and network interface, and provide a
evaluated on both the overall execution time and the
global solution for the on-chip network.
link utilization under different traffic patterns, namely
Scheduling Approach: The scheduler profoundly
random and uniform (Table 1 and Table 2). These
affects the performance and the cost of the on-chip
traffic were generated by using different task mappings
network. The optimal scheduling for the NoC is a
and injected in the network architecture to simulate the
complex problem and difficult to achieve. In this
performance of the proposed approach.
work, we try to find a feasible schedule for messages
Table 1 Results in Random Traffic
sent within time constraint between different NIs in a
network. And the messages are injected in to the net# of msg improvement ofimprovement of
work periodically. A message stream (Sk) consists of
Application jected in
overall executionlink utilization
several messages Mijk flow from one task Ti to another
NoC
time
N
MPEG Decoder 16
11.8%
7.8%
task Tj: S k =
M ijk .
MP3 Decoder
12
19.7%
21.6%

∑
k =1

The scheduling design approach contains two essentials aspects: find a route for a message of the input
Sk and find a scheduling methodology for the message
Mijk.
For routing, we employ the XY routing algorithm
in the routing unit inside the router model and we use
the breadth-first-search (BFS) algorithm to find all the
minimum routes for the message, which starts from
the source src and end to destination dst in a 2D-mesh
network. Round robin arbitration is used in both Virtual Channel Allocation and Switch Allocation for

Table 1 Results in Uniform Traffic
# of msg improvement ofimprovement of
Application jected in
overall executionlink utilization
NoC
time
MPEG Decoder 16
3.1%
5.5%
MP3 Decoder
12
11.4%
4.3%
Our proposed approach gives a quick solution and easy
for implementation. The experimental results show that
adding RTOS policies improves the performance considerably, but at the same time, makes the design complex. In the future work, we consider various issues of
the NoC modeling.
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P47- Influence of the heterojunction bipolar transistor’s
geometry on its microwave behaviour
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Abstract: The manufacturing technology of heterojunction bipolar transistors (HBT) was remarquably
improved. This developpement has been illustrated
by the fabrication of InP/GaAsSb/InP double heterojunction bipolar transistors (DHBT) with cutoff frequencies fT and fMax exceeding 300 GHz [1]. Better
frequency performance has been obtained by using
the InGaAlAs as emitter material instead of the InP.
This optimization shows prospects for achieving frequency (fT, fMax) of (380 GHz, 420 GHz) [2].
In our previous studies, we have enabled highlight
the low base transit time and the ballistic transport
nature of carriers across the collector depletion layer
for the InGaAlAs/GaAsSb/InP DHBT with strained
base of 40 nm thickness [3]. Coupled with this structural optimization, a technological one has been made
by reducing resistances and parasitic capacitances
due to the geometry of the devices. The goals of our
work are the comprehension of HBT microwave behavior for different geometries of the device, and the
study of the influence of HBT dimensions on its frequency performance.
In this work, we have exploited the microwave measurements taken on the InGa0.20AlAs/GaAs0.38Sb/InP
DHBT of different sizes. The dimensions of the devices are determined by SEM measuring (figure 1).

Figure 1: SEM view of InGa0.20AlAs/GaAs0.38Sb/InP
DHBT
In the first part of our work, we have modeled the
physical structure of the device using a small signal
equivalent circuit. First, we have determined the
experimental Z-parameters by exploiting Sparameters measurements take on frequency range
from 40 MHz to 50 GHz. Then, we have derived all
equations of the T-topology small signal equivalent
circuit with distributed base-collector capacitance
and base resistance. Finally, we have extracted all

the model parameters using an analytical extraction
procedure that we have elaborated in [3] and applied
to the InGaAlAs/GaAsSb/InP DHBT’s of different
sizes.
In the second part, we have established theoretical
expressions of the transistor cutoff frequencies (fT,
fMax). These expressions involve different geometry
parameters of the transistor. These cutoff frequencies have been calculated and compared with experimental ones obtained from measurements of
current gain and power gain, as shown in figure 2.

Figure 2: A 3D representation of the frequencies
variation with transistor geometries
In this work, we have shown that the T-model and
the extraction method are valid for different dimensions of the HBT. Moreover, we have demonstrated
that the parameters affecting frequency performance
are the area ratio of the base-collector and baseemitter junctions, and the ratio of the junction area
and the perimeter. Finally, in order to optimize the
performances of TBH, these ratios should be minimized.
References : Dvorak, M. W. Bolognesi, C. R. Pitts, O. J
and Watkins, S.P. (2001) 300 GHz InP/GaAsSb/InP Double HBTs with High Current Capability and BVCEO ≥ 6 V,
IEEE Electron Device Lett., 22, 361-363.
Lijadi, M. (2005) Transistors bipolaires à hétérojonction :
développement d’une filière InP/GaAsSb pour les
applications ultrarapides, http://tel.archives.ouvertes.fr/tel00010627/fr/
Oudir, A. Mounira, M. Bourguiga, R. Pardo F. and Pelouard J.L. (2009) Small signal modeling of Emitter-up
HBT using an improved analytical approach. Application
to InGaAlAs/GaAsSb/InP DHBT with strained Base. Accepted to be published in Solid State Electronics.
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