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Welcome Address

Dear Colleagues,

Welcome to the first Humboldt Kolleg in “Advancenmtenn Nanotechnology
and Microelectronics” (ANM’09) in Tunisia, sponsdréy the "Alexander von
Humboldt" foundation. The ANM’09 multi-disciplinargcientific program in-
cludes "hot" topics in the fields of "Nanotechnojlognd Microelectronics”
ranging from "Bio/Micro/Nano Materials and Interfiag" aspects, "Chemical
and Bio-Sensors", "Magnetic and Superconductingid@sV, "MEMS and Mi-

crofluidics" over "Theoretical Aspects, Methods aviddelling" up to the im-

portant bridging "Academics meet Industry".

We are really most indebted to all members of theer8ific Committee and
Gereral Chairs for Joint Sessions and to all spesaand chairmen, who have

dedicated invaluable time and efforts for the ssdlon of this event.

On behalf of the Organizing Committee, we are alygliinviting you to join
the conference and hope that your stay will be rding and enjoyable.

e ;;!'\‘—CIT-P A —
il

Prof. Dr. Michael J. Schoéning Prof. Dr. Adnane Algtni
Institute of Nano- and Biotechnologies, National Institute of Applied Science and
Aachen University of Applied Sciences Technology

Gammarth, November 132009



Preface

Nanotechnology implies the creation of functionatemials, devices and systems through
control of matter on the nanometer length scal&€dQ-nanometers) as well as the exploitation
of novel phenomena and properties (physical, ch@mlmological, mechanical, electrical,
etc.) at this length scale. Nanotechnology has geteas one of the most exciting research
areas in the last decade as researchers have iedpttoe abilities to image biomolecules, and
to model, control and manipulate matter and dewatesnall dimensions.

On the other hand, microelectronics is relatedht dtudy and manufacturing of electronic
components which have to be very small (usuallghenlower micrometer-scale) and reliable.
Microelectronics is almost a generic term and soiesiareas as diverse as communication,
information technology, data processing, procesgrof) nano-electronics and photonics, but
also interfaces sensorics and nanotechnology. Becaliits immense economic impact and
commercial potential, almost all the developing mdaes are gradually aspiring to adopt
nanotechnology and microelectronics R&D strateddes.at the same time, they are also des-
perately in need of quickly comprehending the foiplications of the level of nanotechnol-
ogy and microelectronics presently required by tivathin the nation and forecasted for the
years ahead in terms of its capabilities, limitagioviability, economics and infrastructural
requirements by undertaking a pragmatic analysistality. The main concepts and aims of

the first “Humboldt Kolleg” in Tunisia are, thereto

-To strengthen the network between junior reseaschaed the “Alexander von Humboldt
(AvH)” program.

-To encourage junior researchers and young sdgrsapply for post-doc positions within
the AvH foundation.

-To amplify the knowledge about the advancemenisih (bio-)nanotechnology and microe-
lectronics in developing countries.

-To disclose the high interdisciplinarity betwednygicists, chemists, (micro-)biologists and
engineers for modern research aspects.

-To show the impact of nanotechnology and micraededcs for industrial requests (start-up
and spin-off).
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Main Topics

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 Mi-
croelectronics devices

»= Physic of Biomembranes , carbon
nanotubes and DNA BioChips

= New technology of Quantum Op-
tics

» Renewal Energy and Photovoltaic
cells

= Micro-and Nanoparticles for drug
delivery

= Scanning Near Field Optical Mi-
croscopy Techniques (AFM, STM,
SNOM)

= Nanometrology

» Modeling & analysis and Embed-
ded systems

= Design & test of integrated circuits

= Nanotechnology in robotics

» Biomaterials and Biophotonics
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-Metal deposition on conductive and semi-conductivedified surfaces, Dr. Sami Ameur,
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Keynote 1- Understanding cell adhesion by application of sart
supported membranes

Erich Sackmann
Physics Department E22. Technical University of MbhnGermany
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 proper-
ties to fulfil their multiple biological functionsAt

the same time it shows that it is possible to under
stand the function of complex living material oe th
basis of the physics of soft materials.

In order to achieve this goal it is necessary tates
lish more and more realistic model systems and to
study the physical properties of such models, wild-
type cells and mutants in parallel. A further bénef
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 electro-
optical devices by application of the concept of
designing composite membranes on polymer cush-
ion by self assembly. This studies show that cell
adhesion is controlled by lock-and-key forces medi-
ated 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 dy-

namic image analysis allowing to study cell sub-

strate 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 Journar6(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 micror-
heometry."Biophysical Journ@b(4): 2038-2049.
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Keynote 2- Riding on magnetic

fields - the miradous world of

superconductors

Ludwig Schultz"??

! eibniz Institute for Solid State and Materials Bagh DresdedFW Dresden, GERMANY
|.schultz@ifw-dresden.de
2TU Dresden, Institute of Materials Science, GERMAN
3 evico GmbH Dresden, GERMANY

Introduction: At present different concepts for mag-
netic levitation are discussed. The conventional sy
tem is the Transrapid, which is now regularly rungni
between Shanghai Airport and Shanghai Centre. Our

solid superconducting materials that they can pé t
magnetic flux to a great extent, see figure 2. This
pinning effect is a result of the fact that an agpl
superconducting current loops which are generated
during cooling the material below its superconduct-

approach is a passive superconducting magneticallying transformation temperature.

levitated system, which uses bulk superconductors
cooled only to liquid nitrogen temperature. At low
temperatures, superconductors do not only carry the
electrical current without any resistance, but @e®
able to freeze in a magnetic field of any configura
tion. By this, they act as permanent magnets, litht w

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 comlylete
new applications. In the presentation, this will be
demonstrated for different types of superconducting
magnetically levitated trains, which can eitheribe

an upright position, in a hanging position, seeirfiy

1, or moving along a wall without any mechanical
contact. With regard to scaling-up, the SupraTrans
project will be presented.

Figure 1: Superconducting model railway on a mag-
netic track

Superconductors: Superconductors are character-
ized by an abrupt loss of electrical resistivityddyy
specific magnetic properties below a critical terape
ture T.. In comparison with the low temperature su-
perconductors as they were known until 1986, the
high-temperature superconductors (HTS) discovered
thereafter require much less cooling since thécatit

Magnetic field
A

(&)

________

Pinning center Superconducting
for magnetic flux current loop

Figure 2: “Pinning effect”

SupraTrans project: The SUPRATRANS technol-
ogy uses the flux pinning in melt textured massive
YBCO to stabilize the lateral and vertical positimi

the vehicle on top of the magnetic track. This-self
stabilization is the main advantage of the supercon
ductive levitation in comparison to the alreadydise
Transrapid —technology, which needs an electronic
control system to keep a constant distance between
the train and the track
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temperature of the HTSC is above the temperature ofigir application in magnetic levitation, Z. Met-

liquid nitrogen (-196°C). It is a specific featwe
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Keynote 3- Instrumentation to explore the nano-wdd: a path
from the university to the industry

K. Karrai
Attocube Systems AG, Munich, Germany.

Abstract:

Knowledge resulting from fundamental re- how "attocube systems AG", originally a
search topics is often decades ahead of pouniversity spin-off company active in in-
tential applications. The long time separat- strumentation for nanotechnologies, bridges
ing typically early results stemming from the gap between the two worlds. The per-
basic research and industry involvement is sonal point of view is presented by a univer-
often a source of disconnection between thesity researcher with a recent and active ex-
two worlds. In several situations however it posure to the world of industry.

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
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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 micro-
and nanosensors. The reason therefore is that they
provide several advantages such as small size and
weight, fast response time, possibility of an oipch
integration to realize sensor arrays, high robsstne
low fabrication costs, etc. Their fields of apptioa
reach from medicine and process control over bio-
technology, environmental monitoring, food and
drug industries up to defence and security require-
ments.

Among the multitude of concepts discussed in
literature, bioelectronic devices with the possipil
of a direct electronic readout of the biologically
induced signal on the chip as well as functional hy
brid nano-biosystems based on nanostructured sur-
faces or interfaces are two new promising stragegie
Here, both the sensitivity and selectivity of the-b
logical systems connected to semiconductor circuit-
ries might be increased. This paper is focusing on
recent developments at the INB creating “nanos-
tructured” surfaces for a new class of functional
hybrid nano-biosystems.

Experimental results: 1) Nanocrystalline
(NCD) diamond has been recognized as a promis-
ing transducer material for bio-/chemical sensing
due to its outstanding electrochemical properties,
superior chemical inertness and biocompatibility.
Capacitive EDIS (electrolyte-diamond-insulator-
semiconductor) field-effect structures with O-
terminated NCD films are discussed for multi-
parameter 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. Alterna-
tively, the assembly of carbon nanotubes (CN) into
nanostructured thin films deposited by the layer-by
layer technique offers the possibility of incorpera
ing single-walled CN together with polyamino-
amide (PAMAM) dendrimers for bio-/chemical
sensing. Those field-effect devices display en-

hanced biosensor performance.

3)Coupling of bio-computing systems with elec-
tronic chips is highly promising because of the
complexity of biological materials and their unique
properties such as selectivity of biocatalyzed +eac
tions and specificity of biorecognition processes.
Logic gates defined by enzyme-catalyzed reactions
can serve as starting point for complex biocomput-
ing networks. Using Si field-effect structures, en-
zyme-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. Béacker, J. Gun, K. Haenen, E. Katz,
M. Kramer, 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.
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Keynote 5

|dentification of biomolecules captured by surfae

plasmon resonance using MALDI mass spectrometry
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Introduction: SPRi (Surface Plamson Reso-
nance imaging) allows thermodynamic analysis of
biomolecular interactions, and may be advanta-
geously used for ligand-fishing of captured bio-
molecules on immobilized receptors. Mass spec-
trometry is a powerful tool for structural characte
zation and identification. Therefore, the combina-
tion of SPR and MS into one concerted procedure is
of a great interest for functional and structursla
ysis within the fields of proteomics, drug-discoyer
diagnostic, and bio-security

Method: For that purpose, we have used a SPR-
sensor surface biochip in a micro-array format. The
biochip gold surface was functionalized by a self-
assembled monolayer of polyethylene oxide carry-
ing 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 antigens-
antibodies interactions by SPR, and by MALDI
detection of the retained antigens directly from th
biochip. MALDI matrix was directly dropped on
the biochip and mass spectra were obtained from
distinct spots. Using this biochip, the transfetha
MS apparatus consecutive to a SPR experiment was
simple. In addition, it required no intermediate
treatment that could lead to sample loss and/of con
taminations.

Resulat: Two types of antibodies were arrayed
by coupling to NHS functionalized biochip gold
surface (SPRi-slid&): Anti-B-lactoglobulin and
Anti-ovalbumin. The SPR experiments were per-
formed 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
(B-lactoglobulin and ovalbumin) diluted in the run-
ning buffer was injected and analyte capture was
followed in real time.

After SPR experiments, the biochipas re-
moved 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 af-no
specific binding of proteins.

The SPRiI/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-slid®, was easily transfer-
able 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 re-
tained ligands have been carried out from the same
surface..

e Morsemmpeme
i

i et
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Figure 1: Antibody / protein interaction (= A-ova spol, — A-fiGI spot, —
Non-arayed araa)
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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 (e-caprolactone) (PCL). This polymer was
selected for its biodegradable character, its frevi
stability and its low degradation rate. Moreover,
PCL degradation does not generate an acid envi-
ronment unlike poly (lactic-acid) (PLA) and poly
(glycolic-acid) (PGA) polymers by hydrolysis of
ester bondg¢Sinha, 2003t 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 .

Results and Discussion:

BSA release kinetics from PCL microspheres was
followed by Bradford analysis (Figure 1). PCL mi-
crospheres displayed a classical two-stage release
profile characterized by a very high initial releas
(“burst effect” or 38% released after 4 hours) fol-
lowed by a platea@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 bio-
sensor (Figure 1). After 24 hours, a stable conduc-
tivity was observed, confirming the results obtdine
by the Bradford method. Nevertheless, Figure 2
shows that the ratio conductivity/BSA concentration
strongly varied with time. In the first 5 hoursyery
high conductivity/concentration ratio was observed
and it sharply decreased from 13 to 7.5 uS.ing
The mean value of this ratio 10.2 pShigindi-
cates that the protein was mainly non native during
the five first hours of release and it correspotuds
proteins remained at the surface ofcrwparticles
where it underwent a denaturatidn. the second part,
the conductivity/concentration ratio decreased and
stabilized at about 5.5 uS.thg after 24 hours.
This value corresponds to a mixture of solvent-
denaturated BSA and of native BSA protected by
the microparticles.

Percentage protein released (%)
(sr) uonerren Ayan
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Figure 1:BSA release kinetics from microsphere deter-
mined by Bradford methO(—\.—) and conductometric
biosensor — ).
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[P SRR TP NEPU PSR BEPU SPU BAPU SRPUN RRPU AU BRSPS NP P |
-5 0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80

Time (h)

Figure 2:Ratio conductivity/protein concentration as a
function of release time.
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Introduction: Hemicyanines (Figure 1) are
fluorescent compounds, which can be functional-
ized with various chemical groups, such as crowns
able to coordinate cations, and hydrophobic chains
essential to organize them into Langmuir monolay-
ers and Langmuir-Blodgett (LB) films. These artifi-
cial membranes have been the subject of numerous
investigations (Abraham et a., 2008; Niidome et al.
2000; Rajesh et al. 2007). In this work, our gaal i
to elaborate such membranes in order to develop
systems for selective cation detection. Their poten
tial 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 hariu
is too voluminous to fit into.

Content: Both cations (concentrations in the 0-
10 mM range) induce a spectacular change oftthe
A isotherm of the hemicyanine dye, as compared to
the one obtained with pure water (Figure 1), sug-
gesting different types of organization. In theea
of B&", a strong plateau appears.’Bheing too
large to fit into the crown, it could be coordindite
by two neighboring dye molecules. The plateau
would be due to the regular organization of these
“sandwich’-like aggregates induced by compres-
sion. The presence of Egrovokes a clear shift of
the isotherm to lower mean molecular areas, but we
do not observe any plateau. These results show that
Cd" is also able to interact with the hemicyanine,
likely by coordinating into the crown, becausetsf i
lower diameter.
Monolayers have been transferred onto planar sup-
port at a surface pressure of 25-30 mN.im 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
S—S; and $—S, transitions of the dye, respec-
tively. The presence of a blue-shifted shoulder on
the side of the “visible” band reveals also thespre
ence of H-aggregates. The presence of cations, even
at low concentration, prevents partially aggregatio
Fluorescence emission spectra of LB films show the
presence of a band in the near infrared due to dye

30 . . : : . . . .
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monomers and a strongly red-shifted one, which
could be

Figure 2: chemical structure amdA 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
streak camera and picosecond excitation show a
multicomponent relaxation of our samples, suggest-
ing the presence of different species in LB films.

Conclusion: The different behavior of our sam-
ples in the presence of Baor C&" 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 chestry — toward
microfluidic applications
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In industrial applications the control of the
length and stability of liquid microstructures are
required in many fields such as inkjet printing; mi
crofluidics... Various strategies have been proposed
in order to produce surfaces with chemical and to-
pographical patterns leading to well-defined fluid
morphologies (microcontact printing, photolitho-
grapy...). For all of these systems, the prescribed
surface properties emerge from the fine tuning of
the aspect ratio of both the topography and chemi-
cal surface pattern, as well as the relative sarfac
tension of the system (liquid vs substrate).

The aim of this study is to define the critical
length scales for the stability of water microstruc
tures condensing on a micropatterned substrate.
Non-wetting microdomains of varying size (4pum to
128um) and surface density were imprinted on sur-
faces of different wettability in order to adjusiet
chemical contrast between the wetting and non-
wetting 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 sulestrat
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 & co
nect this continuum with droplets acting as resiervo
for nanoparticles for example. Droplets of etha-
nol/water mixtures were used to generate Maran-
goni flows and transport the nanoparticules int® th
continuum. This approach points a possible set-up
for microfluidic applications.

Figure 1: Water channels formed over substrates of
increasing wetting contrast (from a to c). Diameter
of the non-wetting domains is 64um.
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Iminium catalysis from physical organic chenst’s point

of View

Sami Lakhdar, Herbert Mayr

Department Chemie und Biochemie der LMU MiinchereBandtstr. 5-13, 81377 Minchen, Germany
Sami.lakhdar@cup.uni-muenchen.de

Extensive studies of the reactions of carbocations
and Michael acceptors witm-, o- and T
nucleophiles have been shown that the rates of
theses reactions can be described by €§. 1,
where electrophiles are characterized by the sol-
vent-dependent nucleophilicity parametérand

the slope-parametsr?

lofo0:c= S(N+E) 1)

This type of reaction is involved in many organo-
catalytic reaction cycles, e. g., the iminium cata-
lyzed reactions (Scheme 1).

Phwo H,O
= 2
H
+
HNR.* Ph ZNR*
Ph, ~_O 4 ° b
H-‘(\/ H -
Nu Nu
H,O
Ph, NR_*
H“r/\/ 2

Scheme 1 Mechanism of Iminium lon Catalyzed
Additions of Nucleophiles

By studying the kinetics of several iminium ions
with some reference nucleophiles, we have de-
termined theE 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 iminitffh.
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Scheme 2 Comparison of the Electrophilicities of
Iminium lons.

[1] a) H. Mayr, M. Patz, Angew. Chem. Int. Ed.
Engl. 1994 33, 938-957. b) H. Mayr, T. Bug, M.
F. Gotta, N. Hering, B. Irrgang, B. Janker, B.
Kempf, R. Loos, A. R. Ofial, G. Remennikov, H.
Schimmel, J. Am. Chem. So2001 123, 9508
9512. ¢) H. Mayr, B. Kempf, A. R. Ofial. Acc.
Chem. Res2003 36, 66-77. d) H. Mayr, A. R.
Ofial, Pure Appl. Chen005 77, 180#1821.

[2] @) S. Lakhdar, M. Westermaier, F. Terrier, R.
Goumont, T. Boubaker, A.R. Ofial, H. Mayr. J.
Org. Chem.2006 71, 9088; b) S. Lakhdar , R.
Goumont, F. Terrier, T. Boubaker, J.M. Dust
and E. Buncel. Org. Biomol. Chem2007 5,
1744; c) S. Lakhdar , R. Goumont, T. Boubaker,
S. Kurbatov, F. Terrier. Chem. Eur.2D07, 13,
8317.

[3] @) S. Lakhdar, T. Tokuyasu, H. Mayr. Angew.
Chem. Int. Ed2008 47, 8723-8726; b) S. Lakh-
dar, R. Appel, H. Mayr. Angew. Chem. Int. Ed,
2009 48, 5034-503

24



OC4- Biomechanical analysis of a lumbar spinal uhbased on
a 3D finite element method
Fafa Ben-Hatira, PhD:2 ,Zahira Nakhft, Kaouthar Saidane, PhD, Abdelfatah Mra-

bet,M.D,Pr.?

! National Institut of Applied Sciences and Techigids, Tunisia.
2 Tunisian group of spine and spinal cord Study Ragearch, Tunisia
8 Group of Research in Sciences and Biomedical Taolgies (GRSTB),
Polytechnic School of Montreal, Canada.

Goals: The motivation of this numerical work is to presen
a 3D finite element model to reproduce the behasfdhe

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 huma
spinal unit. In deed, the biomaterial are describedystem
with mechanical properties related to with locabgerties

In particular, the bone is a composite tissue &dtructural
makes difficult the comprehension of the interatdidoe-
tween cellular elements, and mechanical properties.

In particular, the I| bf-res utf8

The study of the behavior of human bones should tato
account its cellular dimension and adopt a nandcep-
porch to give a right behavior law. In order tacdke this
goal, a preliminary work is done in the numericabdal
presented in this communication in order to essabthe
geometry of the different components of the lumbait
with the appropriate mechanical properties. Thgimality
of this work remains in using the finite elemergthod to

Some Results for Exctension

omises for the disc &the bone

100

Von Mises stress (MPa)

7-'E)('censicm I\;Igment {Nm%a

reproduce the behavior of a lumbar unit represehtefive
lumbar vertebreas, four intervertebral discs, thgsiplogic
ligaments, medullar cone and the cauda equina.€ehtiee
structure of the components of a lumbar unit hanbepre-
sented in this finite element model. A study on biebavior

of the different biomaterial related to this lumipait will be
presented to light out the problems of rupture ohds.
Also, stresses in the discs and the bones under aod
complex loads have been investigated

Main results: The stresses on the vertebras and interverte-
bral discs, and the spinal cord are reported fopk com-
pression, and a combined flexion with a preloacb@®N.
Critical values for these combined loads are giirerthis
work.

Interpretation : The results show the details of the stresses
undergone by the different component of the lumlvei.
Keywords: Biomaterials, 3D finite element model, biome-
chanics of the human lumbar unit.

Results for the spinal cord
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Abstract

Porous silicon layers on silicon represent a premis
ing solar energy absorber that leads to large area
solar cells and high solar conversion efficiencp. A
example of the improvement of the solar conversion
efficiency can be seen from the results obtained by
n-Si/oxide solar cells presented in the following
Table:

Photovoltaic parameters of n-Si/oxide andn-
Si/PSL/oxide solar cells under simulated solar
spectrum (AM1) at 298K:

Photo voltic cell I \,e FF n
mAcfh _mV %
n-Si/SnG,/M 29 550 0.579.1
n-Si/PSL/SnQ,/M 31 580 0.67 12.1
n-Si/TiO /M 29 500 0.610.4
n-Si/PSL/ TiO,/ M 32 670 0.71 149
N-S//PSL/ITiO»-Ru(1%)/M 680 0.78 16.6

The application of these layers in optoelectronics
and their effective optical properties has founeagr
interest. Fig. 1 presents the photoluminescence
spectra measured by confocal microscope for p-Si
samples after: Pt electroless depositi(h), Pt
deposition and etching in 22 M HF/0.1 M@0,

(B) and Pt deposition and etching in 22 M HF/0.1
M KBrOs.
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In this work porous silicon layers of definite pore
structure have been prepared by stain etching of p-
Si in aqueous hydrofluoric acid solutions contagnin
different oxidizing agents. Nitric acid and potas-
sium permanganate as oxidizing agents have shown
promising effect. The electrical and electrochemnica
properties of the stain-etched films have been exam
ined. The effect of etching time, oxidizing agent
concentration and HF concentration on the main
characteristics of the porous silicon layers was in
vestigated and discussed. In this respect conven-
tional electrochemical techniques and electrochemi-
cal impedance spectroscopy, EIS, have been used.
The experimental data were fitted to theoreticéhda
according to a proposed electronic equivalent cir-
cuit model. The morphology of the formed porous
layers and their contaminations were investigated
by the scanning electron microscopy, SEM, and
energy dispersive x-ray, EDX, techniques. A scan-
ning electron micrograph of the formed porous
layer is presented in the following figure.

9597

15KV

“4,0080

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

The results have shown that porous silicon layers,
PSL, with micro and nano pores were formed on p-
Si when etched in HF/HNgsolutions. In KMnQ
containing solutions a passive layer ofSis was
formed inside the pores. The thickness of the pas-
sive layer was affected by the concentrations of
both HF and KMnQ It reduces the effectiveness of
the PSL in both the solar conversion process and
also its electrical and optical characteristics.
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One of the major challenges that face MPSoC de-
velopment 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 imple-
mentations. Typically, the performance estimation
is an important part of the Design Space Explora-
tion (DSE), where different choices are investigate
in order to determine the appropriate design trade-
offs between the different conflicting objectives.
Different choices of the underlying system architec
ture, the hardware/software mapping, and the cho-
sen 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 promi-
nent and important constraint especially for embed-
ded multimedia systems. We opt for a static estima-
tion approach using the SDFG model to derive sys-
tem 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
SDP. Every phase of the design flow takes a SDFG
as entrance and produces a modified SDFG as out-
put. 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 appli
cation given by the designer. The modified SDFGs
generated by different phases of the flow are suc-

cessively the memory-aware SDFG, the resource-
aware SDFG and the binding-aware SDFG.

This work starts by analysing the various impact
of moving a task from SW to HW. The first migra-
tion 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 o
the tile. If three tasks are executed on the same
processor with a TDMA (time division multiple
access) period of 100 time units. After migratirig o
one task the whole TDMA wheel size of the proces-
sor while be available for two tasks. The third im-
pact 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 thesmo
ing 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 de-
pends 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 commu-
nication: SW/HW, HW/SW and HW/HW. Figure 1
shows one of theses case where a SW/SW commu-
nication in a same tile is transformed to SW/HW.

0k

After Migration of A R B Memory
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Figure 1. SH1 communication with A and B in the same
tile before migration

We showed in this paper how each of these im-
pacts can be modeled with SDFG in order to com-
put a lower bound on the system throughput. The
proposed approach have been validaded on the
MJPEG decoder as a case study.

References
[1]Ssander Stuijk, 2007, Predictable Mapping of
Streaming Applications on Multiprocessor#igsis,
Eindhoven University of Technolagy
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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 pre
pared with tunable magnetic properties [Lehlooh
et. al 2007]. A series of iron-
polyethylenediaminecarbosilazane  (PEDCSZ-Fe)
chloride macromolecular complexes were prepared
by the reaction of mixed valence Fe(ll-IIl) chlog&l
with polyethylenediaminecarbosilazane matrix in
toluene under inert atmosphere. The mixed valence
macromolecular complexes composed of eight dif-
ferent ratios of (1.9, 2:8, 7:3, 4:6, 6:4, 7:3, &
9:1). The preparation method of this system can be
found in Lehloohet. al. (2007) and the references

within.
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Figure 1: Room Temp. (RT) Mdssbauer spectra.

The RT Mdossbauer spectra of the PEDCSZ-Fe with
mixed valences (Figure 1) show pure paramagnetic
phases.This indicates that the samples have block-
ing temperature lower than RT, hence, the samples
have a fine powder form. The paramagnetic phase
has a quadrupole doublet with quadrupole splitting
(QS,~ 0.7 mm/s) in addition to a second quadrupole
doublet with (Q% ~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

Fe(ll) phase. Its relative intensity is in dispradjemn

with the ratios of Fe(ll) in the samples. This indi
cates that part of Fe(ll) 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 tem-
peratures smaller than LN, hence, having ultra fin
particle sizes. The samples with higher ratiosshav
broad magnetic splitting in addition the paramag-
netic phase. The relative intensity of the magnetic
component increases on behalf of the paramagnetic
phase as the relative ratio of Fe(ll) increase® Th
magnetic phase could be attributed to an iron oxide
phase (Ferrihidrite) in ultra fine powder form as
the Mdssbauer parameters of the fittings revealed.

(1:9)
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Figure 2: Liquid Nitrogen (LN) Mossbauer spectra.

References:Lehlooh A-F., EI-Ghanem H., Arafa I.
and Mahmood S. (2007) Mdssbauer Spectroscopy
Study of Macromolecular Complexes of Polycar-
bosilazane Coordinated with Fe(ll), Fe(lll) and
Mixed Valence Fe(ll-lll) Chlorides, International
Journal of Polymeric Materials, 56, 187-195.
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Abstract:

Three sample sets of polyaniline-doped with copper
(1) salts ( Cl, Br and,) were prepared with differ-
ent L, concentration. The bulk conductivity of all
samples has been estimated from the [-V curves at
room temperature before and after exposure to car-
bon monoxide (CO). It is found that the conductiv-
ity 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
anglef, the real and the imaginary parts of the im-
pedance(C., and tangent loss. The Cole-Cole plots
of the real and imaginary components of the imped-

The measured activation energies for all samples
confirm that the source of electric conduction is
electronic in nature. The dielectric response func-
tion confirms the appearance of well defined relaxa
tion peaks, emphasizing the fact that gu-ICO
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 relaxa-
tion time to sample (C3, C7) before and after expo-
sure to Carbon monoxide

ance for the three sets as shown in figure (19li- in
cate the large change in the bulk resistance (the
diameter of the semi circle) before and after expo-

sure 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%;lconcentration) as seen in table
(). This encourages us to claim that these samples
may give cheep and sensitive sensors for CO dan-
gerous gas.

Sample C3 before | C3 after| C7 before C7 after
Bulk resis- | 4.8x10 | 6.9x10 | 2.4x10 2.2x10
tance 2)

Relaxation | 1.285x10| 1.908x1| 5.859x10| 8.157x1('
time (sec) 2 03 3
Conductivity | 1.699x10| 9.747x1| 3.236x10| 22.818x10
- -8 -8 -8 -8
Qm)™ 0
References:

[1] Arafa I. M., EI-Ghanem H., and Al-Shalabi R.,
J.(2003), Formation, Characterization and Eledtrica
Conductivity of Polycarbosilazane -Cu(ll),-Ni(ll)
and -Cr(lll) Chloride Metallopolymers Inorg. Or-
ganomet. Polym. 13 69.USA

[2]El Ghanem, H. M., Abdul Jawad, S., Aljundi, J.,
Afaneh, F., and Arafa, I1.,(2003), Electrical proper
ties of macromolecular complexes of coordinated
polymers with mixed valence of Co(ll) , Co (lll)
and Co (lI-1ll) , Poly. Int. 52. Notherland.

29




Advancements in Nanotechnology and Microelectsnic

Tunisia, November 13-14, 2009

OC9-

Investigation of a thin-film calorimetric gas sensor for

H,O, detection in industrial processes

P. Kirchner? H. Spelthahh? A. Schneidet H. Henket, P. Friedrich, J. Kolstad, M. J. Schoning?

Ynstitute of Nano- and Biotechnologies, Aachen @nsity of Applied Sciences, Jiilich, GERMANY
?|nstitute of Bio- and Nanosystems, Research Celiieh GmbH, Jiilich, GERMANY
kirchner@fh-aachen.de
%yon Hoerner & Sulger GmbH, Schwetzingen, GERMANY
“Aseptiksysteme & Foodtechnologie, Linnich, GERMANY
°Elopak, Spikkestad, NORWAY

Introduction: In the last decades, the microbial
reduction of packages for food and beverages has
become an important role in aseptic filling proc-
esses, especially to extend the shelf life of dille
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 va-
pour and oxygen. In this process, the microbicidal
efficiency of HPV depends thereby particularly on
the HO, concentration that varies from 4 to 10%
v/v. This correlation points out the requiremengof
sensor system for the inline monitoring of thgOxl
concentration during the microbial reduction.

Experimental: In this work, a calorimetric gas
sensor based on a differential set-up of a catalyti
cally activated and a passivated temperature sgnsin
element has been realised. If the sensor device is
exposed to HPV, reaction heat can be determined as
temperature difference between the active and pas-
sive sensor segment due to the exothermal decom-
position of HO, on the catalyst. As temperature
sensing elements, thin-film resistances were fabri-
cated 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-se
sor is presented.

Meander-shaped
platinum layer

Catalyst ;

Si substrate with
SiO, insulator. |

Passivation layer

Contact pads

Figure 3: Thin-film calorimetric gas sensor for the
H,0, detection (chip size: 10 x 10 mm?).

Results and discussiontn a first sensor charac-
terisation, the sensor signal in form of a tempeeat
difference between the catalytically active and-pas
sive segment has been detected ai@ ldoncentra-
tion 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 $D, and an accuracy of
0.11% v/v.
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Figure 4: Temperature difference signal of the-thin
film calorimetric gas sensor at various@4 con-
centrations.

Conclusion: A novel thin-film calorimetric gas
sensor based on a differential set-up of cataljgica
activated and passivated thin-film resistances has
been realised for #, detection. In further steps,
the sensor device shall be coupled on an RFID
transmission system for inline monitoring of hydro-
gen peroxide in aseptic filling processes.
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Abstract:

Utilization of carbohydrate derivativeer f
biopolymers syntheses has been paid much atten-
tion not only because of the huge abundance of
resources but also of the promising biodegradabil-
ity and biocompatibility of them (Stross and Hem-

mer, 1991).

HO““Y/ °§ Bnow ¢ 0
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CgHy-SO,-CgH4SO,

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 polycar-
bonates, polyesters, polyurethanes and poly(ether-
sulfone)s (Chatti, 2006, 2009).
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Figure 2: Biomaterials obtained by polycondensatib
chirals diols with various difontionnalized agg

We have studied the influence of reaction
conditions (reaction time, temperature, excess
and stereochemistry of monomers) on the frac-
tion of cyclic and linear chains of these bhiopoly-
mers.

The resulting bio-based polymers has been
characterized by NMR spectroscopy, MALDI-
TOF mass spectrometry, SEC and DSC.

Sufficiently high molecular weights and
glass transition temperature mean that such bio-
polymers could be useful as transparent engi-
neering plastics, films and membranes (less sen-
sitive to an attack of oil, gasoline and other or-
ganic solvent or liquid) and as bio-sensors (ster-
oids, metals).
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Abstract: membrane treatment of wastewater of
touristic resort is proposed. Initial chemical gnal
ses of raw wastewater showed high content of COD
and inorganic pollution. The use of nanofiltration
following a pretreatment (coagulation or microfil-
tration), the obtained permeate meet easily Tumisia
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.

Introduction: Tunisia is one of the leading
country in Tourism. The increasing local and for-
eign investment on hotel and touristic resort il we
known. Consequently, an increase demand and con-
sumption 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 ( pressuse les _s °

than 12 bar) and its high quality of permeate ob-
tained that does not require any disinfection.
Materials and methods:All experiments in this
NF Permeate

Raw wastewater . -
following coagulation

NF permeate following
microfiltration

Conductivité (mS.cm')
pH

Turbidité (NTU)

DCO (mg.L™)

161 1,33

6,7 7,32
14,93 0,487
76 3

1,35
7,36
0,195

36

[NH4'] (mg.L™)
[NO3- N] (mg.L™)

9,36

18 9.9

25,2

25 19,6

Ca®**(mg.L™) 104

i

2- -1y
Mg (mg.L™) 65,61 24,56 2419

- -1y
Cl(mg.L?) 1231,2 98,3 1128

2- -1y
SO:” (mg.L™) 90,58 131,756641 29,62

+ -1
Na'(mg.L™) 231,08 154,88 191,44

study were run at labscale. The samples of wastewa-
ter were taken from a touristic resort locateda@f b
Cedria that serve 3800 bed with a mean consump-
tion of 20 000 rfper 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, tur-
bidity, nitrate, Mg, Ca, CIl, Na, and sulfate were
measured according to standard methods.

92 o®

Results and discussion:

The characteristics of wastewater along with its
permeate through nanomembrane are given in ta-
blel. Type of pretreatment is keyrole in protection
of nanofiltration membrane.As it is illustrated in
tablel coagulation by addition A8Q,); and mi-
crofiltration. The recovery rate and the main pa-
rameters of COD, turbidity and conductivity is
given in figurel.

Tablel: characteristics of raw wastewater and
treated one by nanofiltration
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Introduction: Complex networks are currently
being studied across many fields of science and
engineering (Strogatz, 2001), stimulated by the fac
that many real systems, such as social, biological,
electrical power grids,social and economic rela-
tions,etc can be described by models of complex
network. Networks with different topological struc-
tures can be classified as regular networks,random
networks,small-world networks,scale free net-
works,and evolving networks. Dynamic complex
networks are typically nonlinear systems (Khalil,
2002) and the ubiquity of complex networks in sci-
ence and technology naturally stimulates the study
of the structure and behavior.

In this talk we will address the passivity of coewpl
dynamical networks, including the possible pres-
ence of communication times delays and communi-
cation losses. We will consider a complex network
with time delays, consisting of N identical coupled
nodes, with each node being an n-dimensional sys-
tem. This dynamical network is described by

Xi(t) = Ag, Xi(t) + Bo, Xi(t — 1) + fi(t, x; (1))
N
+Eiwi(f}+ZD,‘ij(f—‘E,'2}, i=1,...

j=1
zi(t) = Gx;(t)

st

Passivity theory gives a framework for the de-
sign and analysis of control systems using an #put
output description based on energy-related consid-
erations. The main idea behind this is that many
important physical systems have certain input—
output properties related to the conservation,i-diss
pation and transport of energy. This gives risthéo
definition of passive systems which is very uséful
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 statesdo b
passive. Based on the passivity property and lin-
earization, control and synchronization of the dy-
namical networks will also be addressed. An ex-
ample for Chua’soscillator which state equations is
given below

X1 = (X2 — x1 — g(x1))
X =Xp— X +.?C3
X3 = _ﬁxz,

will be given to demonstrate the effects of time
delays on dynamical networks and verify the effec-
tiveness 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 dan
gerous, unnecessary, or impossible. In many appli-
cations the vehicles must work cooperatively. We
therefore exploite the frame work for passivity
based synchronization of complex network to ex-
tend it to the case of cooperative control of aaton
mous underwater vehicles (Ghommam, 2008).

Figure 1: Photograph of the Cormoran AUV

(ghommam, 2008)
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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 manage-
ment 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 capli
problem, but it is most effective and has great po-
tential as power levels and volume requirements
increase. For these reasons, heat pipes have been
applied up to now mainly in application with spécia
working conditions and requirements such as in
space thermal control, in aircraft devices, inticat
drives, in audio amplifiers, in cooling of closed
cabinets in harsh environmental conditions, etc.

The present study deals with the development of
an enhanced Flat Mini Heat Pipe (FMHP) concept
to be used for cooling high power dissipation elec-
tronic cards. Experiments are carried out in otder
determine the thermal performance of such devices
as a function of various parameters such as the hea
input power, the heat sink temperature, and the til
angle
FMHP Fabrication: A FMHP, shown in Figure 1,
which includes axial and rectangular capillary mi-
crogrooves, 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 ar
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 con-
sists of a copper cover slip 1 mm thick , is bonded
to the first half by an electron beam welding proc-
ess. 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 re-
sults are given in terms of heat source-sink tem-
perature difference, o T, and thermal resistance
variations, R, 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 ratesd
heat-sink temperaturesig. 2).
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Figure 7: Variations of the ratio of the FMHP effec
tive 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 transfe
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 timeesa
dimensions. The maximum heat transfer enhance-
ment is about 250 %.
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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 codt a
are ideal for detecting trace elements in liquid me
dia. In this study we will present some chemical an
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 piezoelectritdhs
strate. Input and output interdigital transducerns-c
sisted of 30 pairs of split fingers with a peridtiic
of 40 um, 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 experi
ments (Fig. 1).

Inlets ﬂ ﬂﬁ Uoutlets

i ! ;lls' PMMA sill
B
+«——  Kalrez® flow cell
E <+——  Metallic level (IDT’, Sensing layer, ...)

=
- >

LiTaOj; piezoelectric substrate

Fig. 1: Schematic representation of the surface
acoustic wave device.

We have used several measurement systems to fol-
low sensing applications: 1) A HP 8711C network
analyzer to measure the amplitude and phase of the
output electrical signal, 2) a dual-delay-line daei

tor configuration and 3) a home made pulse mode
system.

Development of specific bio or chemical recogni-
tion on a solid/liquid interface is closely relatex

the design of the recognition layer. Before any ex-
perimentation, SAW devices were immersed for 30
min into a piranha solution, and then rinsed with

ultra pure water to obtain a clean and pre-actd/ate
surface, suitable for the next operations.

Results: several applications will be described
in this communication. The first ones concern hy-
bridization detection of:

- natural DNA strands by means of a probe-

target DNA binding mechanism,

- short oligothymidine analogues (4-mer
recognition length) with complementary
adenine stretches of an oligodeoxynucleo-
tide

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
L 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.
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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 cova-
lently 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 de-
tection [Andrew Lyon and al., 1998], leading to
a lower detection limit.

Gold nanoparticles with a diameter around 20
nm were synthetised and successively functional-
ised 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 po-
larisation resistance when antibody-antigen
complex is formed [Maalouf and al., 2007].
Quantitative results showed that the surface den-
sities of biotinylated biomelecule on the gold
nanoparticules modified gold electrode were ap-
proximately estimated to 5.1 f0molecules
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 ob-
tained with paramagnetic nanoparticles [Maalouf
and al., 2008].
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Figure 1: Calibration curves describing the vaoiatbf
membrane resistance Rm against the pathogenioliE. ¢
bacteria concentration
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Abstract:

én 1997 the first read-out head based on the GM&ef

tanceof a material when an external magnetic field 1gas Iaunched and this soon b_e came the. Staf‘d"“t tec
applied to it. The effect was first discovered b)r)ology. This technology permitted to miniaturizerdha

William Thomson in 1856. It was later observed iﬁ“Sks so radically in recent yeapspplicgtions G.MR
other kinds of materials such as perovskites angt mfﬁeCt (_:puld be exter_1ded to t-he industrial, compaérc
netic semiconductors. However, in bulk materiaés t and military worlds I'kg sensm_ve detectors for aef
effect was not large enough to allow potentiallbppShaﬂ speed; automotive antilock brakes, and auto-

cations. In 1988 Albert Fert and PeterGrUnbergheaEraCt'qn lsysftemz; T“O“_O” and pOSI]EIOI’l sensors for
independently obtained a Giant Magnetoresistance %FCtr'Ca sa ety_ evices; current _trans OMETSENSors
GMR in ferromagnet/paramagnet multilayer strudor measuring direct and alternating current, powsed
tures. In these new devices, very weak magnef?@ase; metal detectors and other security devices.

variations produce major changes in electricalsresi
tance. A system of this kind is a powerful tool for
reading data from hard disks when information regis
tered magnetically has to be converted to electric References

current

Magnetoresistance is a change of the electricéd-re
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Fig: GMR multilayer structure and electrical equéra
circuit.
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Introduction: The colloidal suspensions which
were the aim of several studies in concentred and
diluted media present a highly diversified behav-
iors. This study tend to give a better compreheansio
of the macanisms concerned in the the flocculation
phenomena. The interactions between particles,
their radius and the volumic fraction have an impor
tant 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 parti
cles in presence of a thermosensitive polymer
(PNIPAM) were studied when they flocculate under
the effect of temperature.

Content: To obtain monodispersed and con-
trolled size spherical particles, we realized a
STOBER synthesis [Stober and al], the tetraethylor-
thosilicate was hydrolyzed and condensed in etha-
nol with water and ammoniaque solution. The ob-
tained 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-N-
isopropylacrylamide (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 Chro-
matography) 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 us-
ing a TA Instrument rheometer (ARES) equipped
with Peltier effect. The system was protected
against dryness with a very low viscosity silicah o
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 sus-
pension are tested first at 25°C, it is visco-éast
fluid. At ambient temperature, the polymer stakiliz
the particles by protecting them against coales-
cence: we have a repulsive- system. Above ap-
proximately 40°C, the PNIPAM flocculate and the
particles aggregate to form a network, the systm

gelifys at temperatures higher than 40°C and con-
solides slowly with a complex dynamic.

100
=G
= G"

10 4

G'G" (Pa)

0.1 T T 1
0.1 1 10 100
Fréquence (rad/s)

Figure 8: Elastic and viscous moduli at 25°C

Nanorheolgy or Dynamic Wave Spectroscopy
[Gisler and al] allowed us to study our system dy-
namic 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-fluc
tuations of the particles in the network and toaslo
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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Figure 2: Normalized autocorrelation function at
25°C before and after heating and at 45°C.
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Introduction: Electrostatically actuated Microelec-
tromechanical systems MEMS find many applica-
tions today in areas such as inertial sensorsysela
switches, etc. A serious limitation on the use of
these devices lies in the pull-in phenomenon (Nay-
feh etal., 2007), which is a structural instability
resulting from the interaction between elastic and
electrostatic forces. This instability results frone
unbalance between the electric actuation and the
mechanical restoring force leading the suspended
microbeam to hit the stationary electrode under-
neath it causing stiction and short circuit prokdem
and hence the failure in the device's function (Wal
raven, 2003).

In the present work, we study the effect of a high-
frequency AC tension on the pull-in instability in-
duced by a DC tension in a microelectromechanical
system.

Formulation of the problem: The microstructure

is modelled as a single- degree-of-freedom system,
see Figure 1. The equation of motion of the mov-
able electrode is given by

A 2
2(d - x)?
Wherex is the displacement of the movable elec-
trode of massn and of cross section arda The
dielectric constant of the gap medium is denated
and d is the initial capacitor gap width.
The voltage V is the sum of an DC voltage and a
HF voltage

V =V, +U cosQt)

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 en-
ables us to depict the effect of the AC voltage on
the pull-in.
The main result of this paper indicates that fids-
sible to suppress the electrostatically induced- pul
in instability for a range of values of the ampdi¢u
and the frequency of the high-frequency AC, see
Figure 2.
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Figure 9: A single-degree-of-freedom model of a
MEMS device.
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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 froracarrageenan.
Carrageenan is a linear polyoside abundantly used
in food, chemical and pharmaceutical industries
(Moir et al) . The structure of one of the two re-
peating dimers constituting-carrageenan; 4-O-
sulphated3-D-galactopyranosyl 1,4 anhydro 3;6-
D-galactopyranose. is studied in this work

Figure 1: Structure of mono sulphated dimer from
K-carrageenan

These two last decades, many works dealing with
conformational study of carbohydrates have ap-
peared, most of them used classical methods, to
explore the structure of the conformers, such as
molecular mechanics (Tvaroskat al). More re-
cently, a number of papers, usiag initio or den-

sity functional theory (DFT) studies, have begun to
appear (Navarret al).

We have used DFT, in particular the B3LYP hybrid
procedure on the quoted dimer. The purpose con-
sists mainly to explore the conformational space
and to identify the conformers corresponding to the
lower energiesvhenvarying the dihedral angles of
the glycosidic linkage according to the procedure
that is usually named Ramachandran plots.

DFT and in generaab 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 spaceher t
energy hyper-surface of mono-, di-, or even trisac-
charides by such methods requires enormous cpu
time.

In this work, the purpose is to perform relaxed po-
tential energy surfaces maps of the 1,4 linked dime
of k-carrageenan. For this aim, we opted in a first
stage for the use of a more explicit method by in-
troducing only polarization functions into the ksasi

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

3 60 80 120 1s0 180 210 M0 270 300 &30

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 angle® and¥ of the Glycosidic
linkage are the principal geometrical parameters to
characterize the three-dimensional structure of di-
saccharides (Ligt al).

Following the recommendations proposed by the
IUPAC we have used®(¥) for the disaccharide,
(such asb = O5-C1-04’-C4’ and¥ = C1-04'-C4'-
C5’), The conformational maps have been built as
suggested by Frenddt al by interpolating a set of
data comprising 144 energy values, which was gen-
erated by varying each dihedral angle in increments
of 30°. Once the set of the two specific value®of
and ¥ angles fixed, they were kept frozen while
optimizing all of the other geometrical parameters.
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Introduction: Perovskite-type LaM@®(M = Mn, Co,
Fe...) sample is of interest for the catalytic axtide

and reductive reactions associative with the raguia

of waste gas emitted from vehicles[1]. In addition,
much attention has been paid on their morphology
and magnetic properties, leading to the possibée us
giant magneto-resistance [2, 3]. Perovskite-typa-ma
ganites Ln,A,MnO; were Ln is a rare earth (Ln =
La, Pr, Sm ...) and A is a divalent element (A = Ca,
Sr, Ba ...) have attracted considerable attention be-
cause of their interesting magnetic and structvopp
erties. Lg Ca MnO; 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 low
cost process, simple et it can develop very fing-po
ders. In addition to bulk perovskite manganites¢cimu
attention has recently been paid to the investigatif
their fine particle counterparts, which usually iith
qualitatively new properties. From a morphologys th

is the end grain and magnetic point of view it is
changes in the magnetic transition temperatures.

Experimental: Different methods of preparing man-
ganite oxide perovskite were used. Among these
methods of preparation we have: the sol-gel method,
the chemistry based on liquid-solid reactions sash
crystallization, co-precipitation method and the-me
chanical synthesis. The choice of one of these meth
ods is generally dependent on the type of desired m
crostructure and by the size of samples to be etiudi
For our work, we are interested in the method devel
oped by mechanical milling. The principe of this
method of preparation is to obtain from the followi
precursors: Mn© (99.9%), LaO; (99.9%) and CaO
(99.9%) the sample aCa MnO;. These materials
were mixed in the appropriated stoichiometric ratio
for the reaction:

0,35 La03 + 0,3 CaO + Mn@— Lag Cay ;MnO;
Results: Fine particle of La/Ca sMnO; was synthe-
sized by the mechanical synthesis. The average crys
tallite size of 1 micrometre was obtained by bath b
layage electron microscopy and X-ray diffraction.
Our x-ray diffraction confirm that the sample calst

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

L SERRGR

Fig. 1: Photos of powder of lgaCa ;MnO; milled at
different times .

Airrertation (uemig)

o 50 100 150 200 250 300
Température (K)

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 N this work, wereport a method for producing thin

semiconductive surfaces is used in variety of appli ~ Metallic films, adhering, covering and conforming
tions, including microelectronics, biomedical and (for patterned surfaces) to conductive or semicoadu
automotive. Two major routes are mainly distin- (Ve based on electrografting. Homogeneous and ad-
guished for the deposition of metals onto elecliica he5|ye metal deposmon on several eIectncaII)_/-con
conductive and semiconductive surfaces. The elec-ductive and semiconductive surfaces was easily car-
trochemical deposition route, or electrodeposition, f€d out by all-wet process.

according to which the reduction of a solution con- Experimental work :

taining salts of the metal that it is desired tpakit Several conductive or semi-conductive samples were
onto the surface of interest, used as the workieg-e  used. Polymeric films were deposited by spin caatin
trode, is schematically performed. Electrolysisto$ or electro-grafted onto these surfaces. For electro

solution allows the deposition of the metal of ret grafted films synthesis was performed by cyclic vol
onto the surface, provided that the reduction gakn

required is compatible with the chosen solvent and tammetry. The insertion of metallic precursors (cu-
the chosen support electrolyte. Spraying processespric ions) has been made from ionic solutions. The
such as chemical vapor deposition (CVD), physical saturation of polymeric film with the metallic pree
vapor deposition (PVD) and related methods such assor may be facilitated by the presence within poly-
atomic layer CVD (ALCVD). These methods are meric film of functional groups capable of retaipin
generally used to produce a seed layer for thesiepo the precursor by complexing it when it is in thei®
tion of copper by electrodeposition in the Damascen form. The complexation, or trapping of metal ions
process. Unfortunately, these methods require rela-was followed by infra red measurements. The elec-
tively complex and expensive pretreatments, such astrochemical reduction of metal precursors has al-
the use of vacuum, irradiation, etc., Moreovelisit  lowed us to obtain adherent metal films, even when
generally observed that various additives such asfiims are deposited by spin coating. The films ob-
surfactants, gloss agents, etc. are required @irobt  tained are mainly metal as it was shown by X-ray
uniform deposit of good quality. Adhesion problems photon spectroscopy.

are generally observed, especially at very lowkthic
nesses do not necessarily preserve the chemieglint
rity of the precursors.

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 itdaise
obtain the electrofilling of trenches in a Damagcen
type interconnexion structure was illustrated. he t
absence of the electro-grafting precursors, the-see
layer does not even form on the surface.
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Introduction: GaAs-based materials containing a
few percent of nitrogen (N) are attracting muclermit
tion due to their unique electronic and opticalgmEe
ties, and thus they are expected to be novel rahteri
for optoelectronic device grown on GaAs substrate
[1, 2]. It is known that the very small N conterinc
greatly reduce the band gap [3] due to the veryelar
bowing factor of this material (as large as 10-2DeV
Since, the quality of the diluted nitrides decrsase
rapidly with N composition . So, it is important to
optimize the growth conditions for controlling the
band gap and quality of the Gahé, , material. In
this work, we have studied the influence of growth
conditions on the N incorporation in Ga(As,N) epi-
layers grown by radio-frequency (RF) plasma-
assisted Molecular Beam Epitaxy (MBE).
Experimental:

In order to optimize N incorporation in the Ga(AB,
epilayers, four different samples, designated ak)(M
(M2), (M3) and (M4), were grown at various growth
rates (Mrowy and substrate temperaturess)(Tta-
blel), while the RF plasma power and theflix
from the direct nitrogen beam were kept at 300W and
2.1 10%orr, respectively. High resolution X-ray dif-
fraction (HR-XRD) was used to measure the N com-
positions of the as-grown GaNAs samples. The opti-

cal properties of the samples were evaluated by low

temperature (10K) photoluminescence (PL) meas-
urements, using the 514.5 nm line of an Argon ion
laser as the excitation source.

Results and Discussion:

Table (1) presents the nitrogen composition of Glaé\s

«N, alloys determined frofHR-XRD) measurements in
the investigated sample$Shese results show a decrease of
the N concentration when thgrowth rate or substrate
temperature increaseA. higher N content of 2.77%
is obtained for the epilayer grown at 500°C and 1.8
(Ass). In addition, figure (1) shows the growtheat
and substrate temperature dependendleoPL peak
energy of GaAsN, alloys. As the growth rate and

creases with the temperature, so the N atoms desorp
tion from grown

surfaces increases as the temperature increases. Se
ond, the re-association of N into N2 at the growing
surface is suppressed at lower growth temperasgore,
more active N species will be available at the grow
ing surface, leading to a@ncreased N incorporation.
Moreover, the nitrogen in principle behaves like a
dopant in the GaAsN growth. This behaviour ex-
plains the decrease of the N composition in GaAsN
epilayers as the growth rate increases. Our reatéts
crucial to further control N incorporation in Ga(As
N) materials and improve crystal quality.

Figures and Tables:

Samples T(°C) Vgowmn N composition
(Als) (%)
M1 500 1.8 2.77
M2 500 3.5 1.32
M3 520 1.8 1.3
M4 520 4.4 ~1.2

Tablel: Summary of GaAsN growth rate, substrate tem-
perature 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 GaAs,N, epilayers grown at different growth
temperature of 500 and 520°C.

1,30

the substrate temperature increase, the PL peak en-

ergy increases, indicating less nitrogen is incerpo
rated and confirming well the HR-XRD measure-
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ments. This tendency was in good agreement with the17568.

results reported by different growth methods and
studies. There are two reasons for the decreabe of
composition when the substrate temperature in-
creases. One is that the N sticking coefficient de-
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Abstract:

Diluted magnetic semiconductors (DMS), where
ferromagnetic interactions are mediated through
free carriers, are particularly attractive sinceyth
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 earri
mediated origin of the ferromagnetism and the lo-
calized 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 lgasi
made larger than the Fermi energy. One thus obtains
a fully polarized hole gas, i.e., one spin statéhi
valence band is free of holes while the other con-
tains the whole hole gas. In our work, we have per-
formed a theoretical study of the hole gas properti
formed in Cd,Mn,Te/CdTe/Cd,Mn,Te het-
erostructures by calculating the spin-dependere hol
density. Our calculations are based on a self-
consistent procedure to solve simultaneously the
coupled Schrédinger and Poisson equations for spin
up and spin down taking into account the p-d inter-
action between the hole and the Mn spins. In the
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mean field approximation, the local magnetic inter-
action of the spin carriers with the Mn spins iB-su
stituted by the interaction with an effective matme
field of intensity \,, while the electronegativity
difference between the Mn and the CdTe atoms
produces a potential discontinuity, \between the
Mn doped semiconductor and the undoped semi-
conductor. We have calculated the spin up and spin
down densities. Results are illustrated in Figures
and 2 for ferromagnetic configuration for different
values of band offset\y. As shown in Figures, the
carriers with spin up are mainly located in the mag
netic CdMnTe layer whereas the spin down carriers
are expelled from it and located in the non-magneti
layer. Then, the spins are separated from caririers
such structure. In the anti-ferromagnetic coupling
(not shown), it is straight for word to point obiet
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-downdsol
are mainly concentrated in the left side.
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mol %). It is because of the contribution of*Yin

Abstract: The infrared to visible conversion in zinc
energy transfer process.

tellurite glasses (TZ), activated by’Eions and sen-
sitized by YB* ions has been investigated under 980
nm pulsed laser excitation.

The up-conversion mechanism was studied by means

of time-resolved luminescence spectroscopy, for the
results, the up-conversion mechanisms are discussed 11
. K . : ) . ] o
in conjunction with their quadratic power depend- 10 g S, e 05Er
ence. 05 ] %

--0--0.5Er-2.5Yb
#

0,7 4

"
' f“éz
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Introduction: The Using materials co-doped with
Er*/Yb® or Tn?*/Yb®* with the aim of producing
more efficient IR quantum counters. ¥band EF*
ions as suitable laser emitters for several intemgs
applications and with the advantages of diode-
pumping and up-conversion mechanisms [1-4]. The
different types of energy transfer up-conversion
(ETU) processes were described very well in the lit
erature. The up-conversion mechanism usually in-
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volves following process, ground state absorption 500 ' 0 ' 00 ' o
(GSA), excited state absorption (ESA), energy trans Wavelength(nm)

fer (ET), multiphonon relaxation (MR), cross relaxa

tion (CR) and so on. Figure 1.Up-conversion emission for £fYb® (0.52.5
According to the energy matching conditions and the mol %) and E¥ (0.5 mol %).

dependence on excitation power, the possible up-
conversion mechanisms for the red and the green
emissions are discussed based on the energy Ievel o
Er* and YB".

Figure. 1 shows the up-conversion spectra of tfie Er

(0.5 mol%) singly doped, and EtYb** co-doped References:

tellurite glasses (70Te£30Zn0) as for 2.5 mol% )

Yb®* content at room temperature, obtained under  [1] B- C. Hwang, S. Jiang, T. Luo, et SPIE 3622

980 nm pulsed laser excitation. We can see two-emis (1999) 10. _ _

sion bands peaked at 550 and 670 nm that correspond?] T- Ohtsuki, N. Peyghambarian, S. Honkanen, S. |
to transitions of E¥ ions from excited states to the Najafi, J. Appl. Phys78 51995) 3617.

ground state. Intense green and red emission kends [31 D- R- MacFarlane, J. Javorniczky, P. J. Newman,
around 550 and 670nm wavelength are attributed to €t @l-J- Non cryst. Solid213-214 (1997) 158.

the transitions from463,2—)4I15,2) and CF9/294|15/2), [4] H. Fujiwara, K. Sasaki, J. Appl. Phys. 86 (1999
respectively. All the up-conversion luminescenaes a 2385.

enhanced strongly with Ybcontents increasing (2.5
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matrix-assisted laser desorption ionization mass sgtrometry by
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was followed in real time by SPR imaging (Fig.1

Introduction: The combination of SPRi technol-
ogy with MALDI mass spectrometry on the same sur-
face is a powerful approach for the analysis of bio
molecular interactions. Surface Plasmon Resonasce i
used to quantify interactions between capture tigan
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 retaineahlig

by MALDI mass spectrometry directly from the sensor

and Fig.2)

Figure 1:
Foltowing the analyte cantura i
rea time on the SPR-Clax ™

Mass spectrometry was
directly performed on the
SPR chip following the affin-
ity capture of the specific
proteins, using a commer-
cially available Applied Voy-
ager MALDI-TOF instru-
ment. Typical mass spectra
obtained from the protein-
bound antibody array show
specific multiply charged

surface. This system has been validated from an ant protein ions (Fig.3)
body-antigen biomolecular system as described below
Given the design of the SPRi-sensor surface bio-
chip developed by GenOptics, it has been conceived
that the same surface could be used first to camnd
quantify the bio-molecular interactions via SPRihte
nology, 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 Ndaa
ratus consecutive to a SPRi experiment was sinhple.
addition, it required no intermediate treatmentt tha
could lead to sample lost and/or contaminations.
Experiment: The gold surface of the SPR sensor
was functionalized with the amine coupling readént
hydroxysuccinimide (NHS). The proteins used as re-

Fesctanal
proleina mishued

Ittty i
s ppmoEw

A8 B S0 INUE SN FPUS BT PR M)
Torres-irmvrd

Figure 2; SPR analysis of interactions betwean a mixture of ovatbumin and
fB-lactogiobutin with their specife antbodies amayed on the SPR sensor.

Heflactivily varahions varsus fime of anfl-ovalbumin fa-ova. 600 nkd, antl

. fHE, 600 aM) spots and of a nonarmayed portion of the
ceptors were covalently linked to the surface tghou v control) after infection of a 50 pg/mL mixture of fi-lact oglobulin
their primary amine functions by being simply dredp andl avateanin
onto the SPR sensor. The model we used is two types B-IGI [M+H]*

-

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 t
react with the remaining free active NHS groupse Th
biochip was then ready for SPR and analyte capture
experiments. A mixture of proteing-(actoglobulin
and ovalbumin) diluted in the running buffer waswno
injected in the flow cell and the analyte capture

of antibodies were arrayed: AriHactoglobulin and l

Intensity (3}

Mass (miZ)

Figura 3: MALDY mass spectra abtained for
tured o ther aniiboies spoifed on the ocio, (M+2
lactoglobedin.

Conclusion: The combination of SPRi with MALDI-
MS on an array platform is an innovativetool fdiiraf
ity separation and identification of specific lign
from complex solution.

-
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Abstract:

We present results concerning the carrier transfer
between In(Ga)As quantum rings in a stacked multi-
layer structure, which is characterised by a birhoda
size distribution. This transfer of carriers expfai
the observed temperature behaviour of diode lasers
based on that kind of stacked layer structures. The
inter-ring carrier transfer can be possible by pion
assisted tunnelling from the ground state of the
small-ring family towards the big-ring family ofeh
bimodal size distribution. This process is thergnall
activated in the range 40-80 K.

Deposition of Gass
compressive layer)

In{ GalAs comming
rom quannm1 l'l(“

InAs u-:M

InAs weming layer.

From the application point of view, the
presence of such a high lateral ring-ring coupling
the QR ensemble can be the origin of the important
increase of the threshold current characteristic te
perature T, which have been recently reported in

laser diodes for this kind of QR ensembles [1].
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Figure. (a) Spectre de PL sous une

excitation résonante (trait discontinu) et non-
résonante (ligne continue) de I'échantillon ;
(b) Spectre de PLE.

[1] F. Suarez, D. Granados, M.L. Dotor and J.M.
Garcia, Nanothechnolodys, S126 (2004).
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Abstract:

Composites materials are used for various

engineering applications. Today automotive

industries show large interest in natural fi- References:

e omposies L1 0 poaled  SC0 Lona e oo odeins o s
Co.mp(.)”.c'ltes which are the S.UbJeCtS of many Egsn(?urcecsl,enRiga 17-18qMay 54-59 (2081). °
scientific and r‘?seamh projects, as well as [2] B. G. Gaceva, M. Avella, M. Malineonico, M.
many commercial program [2]. These natu- Buzaroska, A. Grozdanov, G. Gentiles, E. M.
ral fibore composites compete with and sub- Errico, Poymer Composites, 28, 98-107 (2007)
stitute 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*18z to

10° Hz and temperature interval from 40°C

to 150°C. This study reveals two relaxa-

tions processes. The first was associated to

conductivity resulting of the carriers

charges diffusion noted for high tempera-

ture and low frequencies. The second one

attributed to interfacial MWS relaxation is

due to the accumulation of charges at the

natural fibre/unsaturated polyester inter-

faces. 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 redaine face. Hence, on the basis of model ‘solid thedhg,
interest in the study of dilute magnetic semiconduc strain effects electrons, heavy holes (hh) andt ligh
tors (DMS). In particular, 11-VI semimagnetic semi- holes (lh) are investigated as a function of sufphu
conductor alloys with Mn2+ ions are interesting ma- compositionx ranging from 0 to 1 with and without
terials with regard to their remarkable magneto- taken into account the effect of an applied magneti
optical properties. Especially with the advent of field. In the frame of a mean field approximation,
modern epitaxial growth techniques, it has become main peculiar feature is revealed indicates that
possible to grow semiconductor structures to aehiev ZnyodMngoSe / Zn$Se -, heterostructure allows a
the desired properties and devices applications. direct interband transition for the carriers forlaro
Among 1l-VI wide gap structures, ZnMnSe / ZnSSe fractionx ranging between 0 and 4%. Over this range
semimagnetic heterostructures are of particularint  of sulphur content, the ZMngo.Se / Zn$Se -,

est due to their promising magneto-optical properti  heterostructure is of type Il band alignment. Cex r
that offer a possible application on the blue-green sult provides useful information for experimentgalis
lasers. These properties are mainly driven by the p and opens the way to realise devices based on
tential across the interface between the two com- ZngggMngo.Se /Zn$Se _ , structures for & x <1.
pounds. This potential is known as the band offset.

However, the computation of the band offsets re- References:

quires the knowledge of some electronic band pa-
rameters such as band gap energy. Therefore, takin
into account the recent behaviour of the 85,
band gap ranging from 2.60 to 3.67 eV [1] theordtic
study is made to calculate the band offset of pseud
morphically strained ZypgMng oSe / ZnSSe ., inter-

g[1]S. Ben Afia, H. Belmabrouk, M. Said, S. Abdi-
Ben Nasrallah and N. Bouarissa, (2005) Materials
Science and Engineering C, 25, 691, 2005.
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Introduction:

Photothermal deflection [1-3] is used in order to
reveal the influence of doping on non radiative car
rier lifetime in GaSb when illuminated by a modu-
lated and monochromatic light beam.

Theoretical simulations are obtained from an 0,30+
adapted theoretical model, based on the resolution
of both heat and carrier diffusion equations, tgkin
into accountthe 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 theo-
retical ones we have determined thermal diffugivit
as well as non radiative lifetime.

Figure 1 shows that when increasing of doping con-
centration, the obtained non radiative lifetime is
reduced, however surface recombination velocity
and thermal diffusivity are enhanced. o T e T T
In the other hand, figure 2 shows that thermakiff 1x10 1x10 1x10 1x10
sivity decreases linearly as a function of £/ this UN? (cm®)

is probably due to the effect of recombination proc
ess on thermal wave diffusion.

0,28 -

v

0,26+ linear fit

0,24 -

thermal diffusivity (cm °s™)

0,22 -

Figure 1: thermal diffusivity versus the
ineverse squared doping concentration £}/N

1E-6 u
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& References:

:E 1E-7+ [1]F. Saadallah, N. Yacoubi, F. Genty and C. Alib-

o ert, Appl. Opt41 (2002) 7561.

E oar fit [2] F. Saadallah, N. Yacoubi, F. Genty and C. Alib-

L ert, J. Appl. Phys94 (8), 1 (2003).

18-85 [3] C. Khélia, K. Boubaker, T. Ben Nasrallah, M.
Amlouk, S. Belgacem, F. Saadallah, N. Yacoubi,
Crystal Growth311 (4) 1032 (2009)
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Figure 1: non radiative lifetime versus the
ineverse squared doping concentration ¢3/N

51



Advancements in Nanotechnologiy and microeleatsoni

Tunisia, November 13-14, 2009

P9 Effect of carriers transfer behaviour on the opical properties
of InAs quantum dots embedded in AlGaAs/GaAs hetejanction

H. Khmissi, L. Sfaxi, L. Bouzaiene, F. Saidi and\tharef

Laboratoire de Physique des Semiconducteurs eEdemposants Electroniques, Faculté des Sciences de
Monastir, Avenue de I'environnement 5019 MonaSti¥NISIA
Corresponding author : hammadi_khmissi@yghoo

Abstract

In this paper, we have investigated the opticappro
erties 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 struc-
tures in which we varied the thickness (d) separat-
ing the interface of AlGaAs/GaAs heterojunction
from the InAs quantum dots layer. Various photo-
luminescence behaviours have been observed when
d decreases. PL spectra showed the existence of two
peaks which can be attributed to the transition en-
ergy 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

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 het-
erojunction, Photoluminescence, 2DEG

1.057 eV
T=9K

1.120 eV
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Fig 1: Evolution of PL spectra of the reference sample SO
with power density excitation.

Table I: FWHM of ground state and first excited state of

S1, S2 and S3
Structures S1 S2 S3
FWHM of the ground 31 32 36
state peak (meV)
FWHM of the first ex- 79 87 92
cited state peak (meV)
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Introduction: Electrochemical, structural and mor-
phological studies were performed on polyaniline
film prepared in different solvents and electrodyte
For this purpose, cyclic voltammetry, fourier trans
formed infra-red spectroscopy, scanning electron
microscopy and atomic force microscopy were suc-
cessively 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 poly-
aniline film. For unspecific detection, no respans
was recorded after injection of different concentra
tions of rabbit Ig G.

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 conduc-
tivity, good thermal and environmental stability,
high redox and capacitive current and biocompati-
bility [2,3]. PPy has been used in batteries [4}, s
percapacitors, sensors , actuators and corrosion
protections . Polypyrrole can be synthesized by
chemical polymerization or electrochemical activa-
tion . However, it is well known from a number of
experimental studies that various parameters ssich a
the solvent, electrolyte, electrode, depositionetim
temperature, current density, and applied voltdige a
affect both its structures and electroactivitiézar-
ticularly, the type of the counter ion and doping
level have great effect on redox character and the
electrical state of the generated film.Polyanilives
another extensively studied polymer which has high
storage ability, good conductivity and versatile
properties. Therefore, PANI was the first conduct-
ing 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.

(b)

Figure 1: (a)SEM micrographs of Polyaniline filmepared in
HCL. (b) Calibration plot of the variation &R with antigen
concentration. The change of the charge transfistemceAR
is obtained by subtracting the resistance of thaume complex
from the resistance of the immobilized probe.

For biosensor application, the incorporation of-neu
travidin inside the polymer film prepared in SDS
lead to an increase in the diameter of Nyquist. plot
This result proves the insulating character ofgirot
molecules inducing the positive change in charge
transfer resistance. Neutravidin was therefore suc-
cessfully embedded within the polymer film. How-
ever, when we grafted the biotinylated anti-triazi
Fab fragment, a significant decrease in chargestran

fer resistance was depicted .
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Abstract: The introduction of nanosize metal parti-
cle such as silver into glass surfaces, in replacém

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;
Bandyopadhyay2008), for ionizing radiation do-
simetry (Schulman et al., 1951) and recently for
fabricating optical devices (Bach and Neuroth,
1998). A microscope slide glasses have been sub-
jected to ion exchange at 320°C in a molten mixture
of AgNO; and NaNQ 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 spectros-
copy. 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 3
minutes. For annealing time more than 30 min, the
absorption spectra became sharp and well defined,
indicating that it has no contribution from the dan
at 350 nm. The position of this band shifted slight
towards shorter wavelengths, and its intensity in-
creased 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 loért

mal annealing, leading to the formation of neutral
silver atoms, incapable of absorbing light in the
visible range, thereby not affecting the colouthaf
glass. Increasing the time of thermal annealing to
120 min leads the aggregation of silver atoms to
form nanosize silver particles (8g inducing the
characteristic band at 430 nm and glass turns
brown. This absorption peak corresponds to the
surface-plasmon resonance (SPR) of the silver clus-
ters and confirms the formation of silver clusters
the glass. The average cluster radius R of the clus
ters is calculated from the full width half maximum

AN (FWHM) of the optical absorption peak using
_ VA
- 2rcal

the formula: R

Where V is the Fermi velocity of the electron in the
bulk metal (silver=1.39x108 cm/s)p\ is the full
width at half maximum of the absorption band and
Am is the characteristic wavelength at which SPR
occurs. The FWHM is determined by assuming the
absorption peak as a Lorentzian distribution
(Doremus, 1965). Both,, and AL depend on the
substrate and size of the metal nanoclusters fgrmin
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 qugntit
of silver introduced into the glass surface.
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Perovskite-like La,A,MnO; (A: Ca, Ba, or Sr)
have been widely investigated in recent years in
view of potential technological applications in dea
head memory, spin sensitive devices, and IR bolo-
metric applications [1]. The epitaxial growth of
such manganite material in thin film form at low
temperature is a vital challenge for further integr
tion in large scale integrated circuit (LSIC) silic
devices. The reductions of the substrate temperatur
(£500°C), or of the processing time, are also desir-
able in order to minimize impurity diffusion and to
avoid junction destruction. In this context, weesv
tigated recently the excimer-laser assisted metal-
organic deposition (ELAMOD) process for the epi-
taxial growth of manganite thin films for IR bolo-
metric application [1].

Lay/CaMnO; (LCMO) thin films have been
epitaxially grown on on (001) single-crystal SrEiO
(STO) substrates. The starting solutions are made
from metal-naphthenate of La, Ca, and Mn, diluted
with toluene until obtaining the appropriate concen
tration and viscosity. Then spin-coated onto single
crystal substrates of SITiSTO), dried at 100°C
and preheated at 500°C to decompose the organic
part. Finally for the crystallization and the epitd
growth, the metal-organic films are irradiated gsin
a KrF (\=248 nm) excimer laser at 80 mJfcm
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).

Epitaxial LCMO

- e

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

After 100 laser pulses irradiation, the films were

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 thediaa
tion time. The completely crystallized film was ob-
tained after 3000 pulses (5 min at a laser frequenc
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, thB(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 ea-
sely epitaxially grow manganite thin films at 500°C
for further integration in silicon based based mi-
crobolometric devices.

References

[1]Goyal A., Rajeswari M., Shreekala R., Lofland
S.E., Bhagat S.M., Boettcher T., Kwon C., Ramesh
R. and Venkatesan T., (1997), Material characteris-
tics of perovskite manganese oxide thin films for
bolometric applicationshpplied Physics Lettersl,
2535-2537.

[2]Daoudi K., Tsuchiya T. and Kumagai T., (2005)
Pulsed-laser crystallization and epitaxial growth o
metal-organicfilms of Ca-doped LaMnO3 on STO
and LSAT substrateg\pplied Surface Scienc253,
6527-6530.

[3]Daoudi K., Tsuchiya T., Yamaguchi I., Manabe
T., Mizuta S. and Kumagai T(2005) Microstruc-
tural and electrical properties of La0.7Ca0.3MnO3
thin films grown on SrTiO3 and LaAlO3 substrates
using metal-organic depositiodpurnal of Applied
Physics98, 013507-013512.

55



Advancements in Nanotechnology and Microelectsonic Tunisia, November 13-14, 2009

P13 Study of electrical properties of Lga ¢Ba033Mn ., Fe03
pervoskites

A. Abdellatif* H. Rahmouni M. Baazaouf , S. Zemnf , K. Khirouni*

! Laboratoire de Physique des Matériaux et Nanoiaatéappliqué & 'Environnement, Faculté des Saerae
Gabes, Département de Physique, 6079 Gabés, Tunisie
ZLaboratoire de Physico-Chimie des Matériaux, Féotéts Sciences de Monastir, Département de Physique
5019, Monastir, Tunisie

The atomic radii of Mn and Fe are closed to each
other. So when we substitute Mn by Fe in

LageBay3MnO;, the crystalline structure is not 160-

modified and a weak concentration of defects is ¢
introduced. Then the electrical conductivity of the ¥ o ¢
material depends on free electron concentration and 120-

can be adjusted by the amount of the introduced — 10

element. To investigate the effect of Fe on elealri E °

conductivity, we study by admittance spectroscopy = o

samples of LggBagsMnFeO; (0 < x < 0.20) at Y e

different temperature and under different voltage 0

bias. o

For x< 0, the material has a metallic behavior and 21

a metal-semiconductor transition is observed around 0 5 10 15 2
a temperature gl The value of ] decreases when x X%Fe

increases. For x > 0.1, the material has an insulat
behavior and the metal-semiconductor transition
disappears.

Figure 1: The variation of activation energy dedlice
At low temperature (T< 200) the conductivity is
governed by hoping mechanism. For greater tem-
perature 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. Wedfin
that there is no effect ofoltage sign an admittance
spectrum. However, when the value of the applieitt vo
age increasesghe behavior changes from insulator
one to metallic one at high temperature. The activa
tion energy of the defects involved in electrical
conductivity is deduced from the measurement. As
shown in figure 1, it increases with x.

from admittance spectra with Fe composition
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Abstract and size of the metal nanoclusters forming the com-

Small silver particles embedded in glass matrix are POSItes.
widely studied because of their potential applmadi

for glass colouration (Seward, 1980; Rao, 2002;

Ageev et al., 2007; Bandyopadhyay, 2008), for ion-

izing radiation dosimetry (Schulman et al., 1951) 4t ——2omin
and recently for fabricating optical devices (Bach MN\ T
and Neuroth, 1998). lon exchange process with irra- 4 Lo
diation and thermal treatment is an important metho
for obtaining silver nanoclusters in glasses arat pr
vided an alternative way of forming metallic nano-
clusters in glass to ion implantation. A microscope
slide glasses have been subjected to ion exchdnge a
320°C in a molten mixture of AgNQOand NaNQ

with molar ratio of 5:95 for 60 min. The ion ex-
change process was followed by annealing at the 0
temperature of 550°C for different time periods

ranging from 10 to 582 min. Optical properties of Wavelength (nm)

the ion exchanged glass are measured using UV-Vis Figure 1: Absorption spectra of ion-exchanged aiéc
absorption spectroscopy (figure 1). The gamma irra- glass, |rrad|atedOW|tbz rays at 250 kGy and annealed at
diation induced holes and electrons in the glass 550°C for the indicated times

structure leading to the creation of a brown calour
and silver i_ons trapped _electrons to form silver at [1]Ageev, L. A., Miloslavski V. K. and Makovetski E.
oms. The silver atoms diffused al_nd then aggregatedD_ (2007) Coloring of silica glass with silver namof-

to form nanoclusters after heating at 550°C. The gjes Optics and Spectroscopy 102, 442-448.li

surface plasmon absorption of silver nanoclusters i [2]Bach, H., Neuroth, N. (1998) The Properties oticy
the glass indicated that the nanoclusters radie® gr Glass, Springer, Berlin.

between 0.9 and 1.43 nm with increasing of anneal-[3]Bandyopadhyay,, A. K. (2008) Nano Materiels, New
ing time from 10 to 242 min and then saturated. Age International (P) Ltd., Publishers, KolkatadimP
Usually, the growth of metallic clusters in glass i [4]Bartels, J., Lembke, U., Pascova, R., Schmelzer, J
considered as a diffusion-limited process (Barggls Gutzow, |. (1991) Evolution of cluster size distriton in

al., 1991; Rao and Doremus, 1996). We found that nucleation and growth process. J. Non-Cryst. SA&i,
N ’ ' ) 181-197.

our data can be fitted by_ a first ord_er fo_rmati(')n k [5]Doremus, R. (1965) Optical properties of smalvesi
netic function, which confirmed the diffusion-couwitr particles, J. Chem. Phys. 42, 414-417.

process. The average cluster radius R of the ctuste Rao, P., Doremus, R., (1996) Kinetics of growth of

10 min

3 L i \ ==== 120 min |
,‘\ -\ === 180 min

£\ —== 242 min

Wi\ == 582 min

Absorbance (a.u.)
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] VA% [6]Rao, K. J. ( 2002) Structural Chemistry of Glasses
formula:  g= "t Elsevier Science & Technology Books.

. ZHCA"_ . . [7]Schulman J. H., Ginther, R. J., C. C. Klick, RARjer

Where V is the Fermi velocity of the electron in the  3n4 Leyy R. A. (1951) Dosimetry of X-rays and gamma
bulk metal (Silver:1.39><108 Cm/S)X)» is the full rays by photoluminescence, J. Appl. Phys. 22, 144&7
width at half maximum of the absorption band and
Am

is the characteristic wavelength at which SPR oc-
curs. The FWHM is determined by assuming the
absorption peak as a Lorentzian distribution (Dore-
mus, 1965). Both,,, andA\ depend on the substrate
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1. Abstract surface cover rate is higher for the smaller mole-
The aim of this work is the development of tungsten  cules of ethanol.

trioxide sensors for the detection of organics vapo
of Ethanol and Acetone. Two W@ensors were
realized by reactive RF magnetron sputtering under In Fig. 2 we note that the impedance decreases as
two different Ar/G rates, during the deposition the vapor concentration increases. The electrical
process. DC and AC impedance spectra of the sen- modeling of the Nyquist spectra W}-C circuits,
sors, allowed us to understand the detection proc- including a resistance,Rn parallel with a capacity

3. AC measurements and modeling

esses of the WQayers. C, shows the existence of an alone semi-circle for

different vapors concentrations. So we can deduce
2. Conductance and response of the sensors un- that the molecules are adsorbed on the surface of
der acetone and ethanol vapors the material without diffusion in the bulk. Therefo

only the global resistance of the sensor is changed
since an alone semi-circle is obtained by the imped
ance modeling, so neither the grain boundaries nor
the grain-electrode interfaces take part in thedet
tion process.

Fr
swof [2] -

The sensor response versus ethanol and acetone
concentrationsvith an exponent about 1]4s illus-
trated in the fig.1.

250"

%

%0 ® Sensorl 500 S=a212(Cp I
ower Law

S=4G/G,

30
20

5=0714[Cpp, ' 240

z@

Fig. 1: Sensors responses: (a) under acetone and (b)

under ethanol. Fig. 22 AC impedance variation of sensor n°2,
under ethanol (a) and acetongb) vapors.

The main reactions in our case are the oxidizihg

ethanol f] and acetoné] vapors

The morphological study of the WQensitive lay- [1 N. Barsan and U. Weimar, J. Electroceram. 7

ers, investigated by atomic force microscopy  (2001) 143-167.

(AFM) allowed us to explain the observed differ- [?] F. Hellegouarc'h, F. Arefi-Khonsari, R. Planade

ences in the response of the sensors. Thg N@r
of the sensor n°2 presents a homogenous granular gzd J. Amouroux, Sens. Actuators B 73 (2001) 27-

structure with small grain size, whereas the active
layer of the sensor n°1 is smooth, see Fig.3. 8o th  [¥ M. Peschard, Chimie Descriptive, imprimerie
equivalent specific surface is more important fa t Bussiére a Saint-Amand, France, p 236 (1965).
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

4. References
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Organic photovoltaics (OPVs) are promising low
cost alternative to silicon solar cells, thus aatjre
deal of effort is being devoted, both academic and
industrial loboratories, to increase the power con-
version 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 ab-
sorption 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, pro-
vided by agglomeration of excitons near the inter-
face. The dissociation can be accomplished via
electron acceptor impurities, too [1]. Under illumi
nation, a transfer of electrons to the acceptots wi
take place and the holes will be preferentially
transported through the conjugated organic poly-
mer. 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 o
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-con
jugated polymer (as the donor) onto fullereng C
(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 trans-
fer, a variety of acceptor materials have beemintr
duced into conjugated organic polymers to elabo-
rate photovoltaic devices. 1-(3-
methoxycarbonyl)propyl-1-phenyl[6,64C known

as PCBM is effective in bulk heterojunction solar
cells because of its high solubility in common or-
ganic solvents, such as toluene and better electron
mobility as compared to fullerengdC

We herein report for the first time on the use of
another type of carbon derivatives, known as car-
bon nanopearls (CNP) (see figure 1), incorporated
into MEH-PPV polymer to elaborate nanocompo-
sites for organic photovoltaic devices. We demon-
strate that a charge transfer processes occudginsi
the nanocomposites, as represented in figure 2.
Optical and electrical studied have been investi-
gated to characterize this new nanocomposite:
MEH-PPV:CNP, with different CNP concentra-
tions into the polymer matrix, in order to optimize

an effective component in the OPVs for enhanced
performance.

20

Figure 1: SEM image of carbon nanoperles (CNPs)
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Figure 2: Photoluminescence spectra of organic rano
composites
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Abstract:

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 ge
nomic variability of these virus¢&oopmans2004).
Until now, there is no reliable standard and easy t
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 read tim
analysis. Thus, in this work, we describe the devel
opment of an immunosensor based on functional-
ized gold electrode allowing enteroviruses detec-
tion. The biosensor is based on the grafting of spe
cific monoclonal enterovirus antibodies onto func-
tionalized gold electrode. For sensor fonctionmalis
tion, the thiol is chemisorbed on the gold electrod
and it is used as the base interface for the deposi
of different layers. The different steps of im-
munosensor conception were characterized by elec-
trochemical 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
guantitity of virus was established in the rangarfr
10 to 500 vp for 7 mL. The minimum detectable
concentration was around 10 vp for 7 mL or 1.4
vp/mL.

7000

6000

5000

4000~

3000+

-Z_(kQcm™)

im

2000 4

10004

T T T T T T T T
0 2000 4000 6000 8000 10000 12000 14000
2
Z (kacm”)

Figure 10: Nyquist diagram (Zr vs. Zi) for the incla@ce
measurements corresponding to: (a) SAM/Au-electrode
(b) antibody/SAM/Au-electrode; (c) blocked with
BSA/SAM/Au-electrode.
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Figure 2:Calibration plots of the variation of impedance
with the concentration of viral particles: (a) sifiecde-
tection; (b) non specific detection
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INTRODUCTION

It has been well established that high-energy machh
milling is one of the major techniques for produrin
powders with nanocrus talline structures [1,2]. The-
solidation of high energy mechanically milled powdse
an essential process for achieving the final ohjest
[3]. Consolidation of milled powders into bulk, ful

density compacts preserving nanometric grain size,

which is crucial for possible application of nanapé
materials, is not easy to achieve. In fact, fulhsalida-
tion of nanocrystalline or amorphous aluminium allo
powder during conventional extrusion was achievag o
at temperatures of 450°C [4].0n the other handaiobt
ing bulk nanocrystalline Al alloys by consolidatiteth-
nique is of the interest not only due to the imguav
hardness and strength but also because of expedati
of better ductility and thermal properties compgnivith
their coarse-grained counterparts. The aim of wask

is to study the microstructure produced by sevéastio
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deformation (SPD) technique under room temperature Determination of the thermal properties

pressure consolidation using nanocrystalline Aleldas
alloy powders prepared by high-energy mechanicld mi
ing and to investigate their mechanical and thereal
haviours. The thermal properties are determine@dby
plying the Photothermal Deflection (PTD) technique
which is a non destructive technique was applied fo
determining the optical and thermal propertieseviesal
materials [5,6].

EXPERIMENTAL RESULTS

X-Ray diffraction analysis
Fig. 1 shows the typical X-ray diffraction pattewfsAl

function of annealing temperature. It contains(ttl),
(200), (311) and (222) fundamental reflections.nfro

the XRD data and X-ray emissiggpectrometry in

tive to AlgFe- phase.

Microscopic observations

Normalised amplitude

] ™

+  6=100°C

*  8=200C
*  6=300°C
«  8=400C
*  8=500°C

*  6=100°C
*  6=200°C
*  8=300°C
< 8=400°C
%  0=500°C

6 8 10
Square root modulation frequency

s 10 2
Square root modulation frequency (Hz*%)

Finuire » Fxnerimental variation of the amnlitt and nhas

[1] Gaffet E, Le Caér G. Encyclopedia of nanoscierscel
nanotechnology Edited by Nalwa HS. 2004; X: 1-39.
[2] Koch CC. Nanostructured Materials 1997; 9: 13-22.

alloy after room temperature consolidation and as a[3] Yavari, Botta Filho WJ, Rodrigues CAD, Cardoso KRiliév R,
Scripta Mater. 2002; 46: 711-716.
[4] Senkov ON, Senkova SV, Scott JM, Miracle DB. btals Sci-
ence and Engineering 2005; A 393: 12-21.
[5] A. Mandelis, Photo acoustic and Thermal Waverimenon in
the SEM1 these peaks were found to be rela'Semiconductors, Elsevier, New York, 1987
[6] Taher Ghrib, Fatah Bejaoui, Abdelwahheb Hamdi,
Noureddine Yacoubi, Thermochimica Acta 473 (2008} 8

91.

61



Advancements in Nanotechnology and Microelectsonic

Tunisia, November 13-14, 2009

P19 The effect of the excitation density and of theemperature
on the photoluminescence circular polarization of AnAs/AlGaAs
guantum dots

N. Sellamt, A. Melliti*, A. Sahlf, M. A. Maaret, C. Testelif,R.KuszelewieZ
'Unité de Recherche de Physique des SemicondueteQapteurs, IPEST, La Marsa 2070, TUNISIA
trikinajette @yahoo.fr

2 Institut des NanoSciences de Paris, Campus Bauicicaiversités Paris 6 et 7, CNRS,
UMR7588, 140 rue de Lourmel, 75015 Paris, FRANIGBoratoire de Photonique &anostructures, CNRS,
UPR20, FRANCE

Abstract: In this paper, we present a study of
photoluminescence (PL) from AllnAs/AlGaAs
guantum 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 ex-
plained by the acoustic phonon process [Tackeuchi]
who becomes more important in our self assembled
QD'’s. This importance originates from the low en-
ergy 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 den-
sity dependent circular polarization degree shows
an increase for the sample of weak dot density; con
taining 13° cm” of QD’s (sample A). However in
the case of largelot density,containing 2.18
cm? of QD’s (sample B) the circular polarization
degree is practically constant when the excitation
density is varied from 0.116 W. &mto 9 W. cn.

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 po-
larization remains constant while the excitation-de
sity is not high enough to fill a considerable pafrt
the QD ground states.

Figure 1: Temperature dependence of
polarization degree

circularly

Excitation density (W.cm )

Figure 2: Excitation density dependence of circu-
larly polarization degree
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P20 Electrical characterization of InN/InP heterojunction with
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Introduction: An extremely thin (4- monolayers)
InN film was realised by the nitridation of InP sub
strates using a Glow Discharge Source (GDS). The
electrical properties of the elaborate hetero-jionct
are investigated by current-voltage (I-V) and ca-
pacitance-voltage (C-V) measurements. From |-V
curves, we naotice a strong tension of threshold 4.4
V and great serial resistance 1.DKThe ideality
factor n 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 varia-
tion around zero volts (between -0.5Volt and
0.5Volt) see figure 1. and a constant capacitance
for positive voltage. This indicates that our struc
tures present special behaviour. The diagram band
of InN/InP hetero-structures was modelled to un-
derstand the phenomena transport in these diodes (
see figure 2). However, a quantum effect that ap-
pears in miniaturized hetero-structure and new
nonelectric devices has been proposed to explain
the experimental observations [7].

1O0E-B10

Bias Voltage (V)

Figure 1 : The C-V characteristics plotted at High
quency (1MHz).

3

EI —A &
InP=1.42 eV
Eg(InN)=0.89 eV B ¢

| Svp—

Figure 2: The diagram band (Conduction Band level) of
InN/InP for zero bias voltage

References:

[1]Anderson R.L., Solid State Electron. 5 (1962)
341.

[2]Achard B., Gruzza B., Pariset C. Surf. Sci.0,16
L519 (1985)

[3]Brennan K. F., Brown A. S.: theory of modern
electronic semiconductor devices

(John Wiley & Sons, New York, 2002).

[4]Akkal B., Benamara Z., Abid H., Talbi A.,

Gruzza B., Materials Chemistry and Physics 85, 27-
31(2004)

[5]Akkal B., Benamara Z., Gruzza B., Bideux L.,
Vacuum 57, 219(2000).

[6]Akkal B., Benamara Z., Abid H., Talbi A.,
Gruzza B. Materials Chimistry and physics 85 , 27-
33(2004).

[7]Benamara Z., Akkal B., Talbi A., Gruzza B.,
Bideux L., Mater. Sci. Eng. C 21, 287(2002).
[8]Bhuiyan A. G., Hashimoto A., Yamamoto A. J.
Appl. Phys., 94, 2779 (2003).

[9]Beuchet G., Bennet M., Thebault P., Duchemin
J. P. J. Cryst. Growth, 57, 379 (1982).

Bideux L., Gruzza B., Porte A., Robert H. Surf.
Interface. Anal., 20, 803(1993)

[10]Chellali M., Akkal B., Tizi S., Benamara Z.,
Gruzza B., Robert C., Bideux L., Mater. Sci. Eng.
B,77, 19(2000).

[11]Davydov V. Y., Klochikhin A. A., Emstev V.
V., lvanov S. V., V. V. Vekshin, F. Bechstedt, J.
Furthmuller, H. Harima, A. V. Mudryi, A.
Hashimoto, A. Yamamoto, J. Adrhold, J. Graul, and
E. E. Haller. Phys. Stat. Sol.(b) 230, R4 (2002).
[12]Farag A.A.M., Terra F.S., Mahmoud G.M.,
Sensors and Actuators: A Physical, 150, 231-236
(2009)

Gautard D, Laporte J.L., Cadoret M., Pariset C.
J.Cryst.Growth. 71, 125(1985)

[13]Gruzza B., Achard B., Pariset C. Surf. Sci.,
162, 202(1985)

[14]Mangat P.S., Soukiassian P., Huttel Y., Hurych
Z., Gruzza B., PorteA. Appl. Phys. Lett., 63, 1957
(1993)

63



Advancements in Nanotechnologiy and microeleatsoni

Tunisia, November 13-14, 2009

P21-

Phase determination with direct methods

A. Direm, H. Boussekine et N. Benali-Cherif

Laboratoire des Structures, Propriétés et Intevastinter Atomiques (LASBEA).
Institut des Sciences Exactes, Technologie et imdtique.
Centre Universitaire de Khenchela 40000, Algérie.
Amani_Direm@yahoo.fr

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 perfarm
Fourier synthesis. The calculation of an electron
density map, which provides an interpretable pic-
ture of a molecule, requires both intensities and
phases. Unfortunately, the most important parame-
ter we need for locating the atoms in the unit cell
“the phase value” is lost. This severe lack obimf
mation is the so-called “phase problem” of crysta
lography. The standard techniques and approaches
(Multan [3, 5], ShelXD [6], Sir99 [2], etc.), devel
oped in order to solve this problem, are based on
the application of direct methods which estimate th
phases of the Fourier transform of the scattering
density from the observed intensities. We will de-
scribe in detail the different steps and procedures
followed for the structural resolution of our com-
pounds [1].

| DIFFRACTION DATA COLLECTION |
[

[ WILSON METHOD -5 (K, B)
[}

| STRUCTURE FACTORS NORMALIZATION — (FI>IE) |
J

STRUCTURE INVARIANTS CALCULATION
(TRIPLETS AND QUARTETS)

B TANGENT FORMSLA APPLICATION |
l C-FOM ((:on'lbine:lll Figures Of Merit) l
| ELECTRONIC DENSITY F”UNCTION CALGULATION |
| STRUCTURE MogEL REFINEMENT ]

Figure.l: Main Steps in a typical direct methods

procedure [4]
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Abstract : O-toluidine is used in the manufac-
ture of rubber vulcanization accelerator, hypnotic
and anesthetic pharmaceuticals, and pesticides. 2-
Methylaniline is highly toxic to humans when ab-
sorbed through the skin, inhaled as vapor or swal-
lowed; hemoglobine is changed to methemoglobi-
nand 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-lay
ered compounds and an ongoing study on D-H...A
hydrogen-bonding in systems of hybrid materials
including anilinium derivatives such as 4-
Carboxyanilinium hydrogensulfate (Benali-Cherif,
Direm et al., 2007), 2-carboxyanilinium dihydro-
genphosphite (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 dis-
tances and angles in the title compound shows the
monoprotonation of the organic entity and confirms
the presence of the nitrate (Manion, all atoms in
the asymmetric unit except three are positioned on
mirror plane (X, %, z).The crystal structure deferm
nation with X-Ray diffraction provides very impor-
tant information about the arrangement of the atoms
in the crystalline coumpounds which can be used to
understand their different physical and chemical
properties.

asymmetric unit of o-methylanilinium

The structure of (@;0N*. NOy) is composed of
cationic (GH3N*), and anionic (N@) 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 hydro-
gen- bonding network.
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Abstract:

The lifespan of a concrete structure is often eelat

to the capacity of concrete to prevent aggressive
agents, which can be soluble in water, penetraged b
its porosity. This may be an environmental protec-
tion and to better understand the problems associ-
ated 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 particutse
case of zones subjected to the frost, marine envi-
ronments and chemical environments (including
industry and agricultural).

The purpose of our study is to follow the evolution
of different attacks acidic solutions include: hydr
chloric acid, nitric acid, sulfuric acid and phosph

ric 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 ce-
ment plant in north-west Algeria for a period of
immersion of 1 to 42 days by quantifying the logs o
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 forma-
tion of soluble calcium nitrate and phosphatic acid
formation of calcium hydrogen phosphate hydrate is
very superficial. Finally, hydrochloric acid, thers

face of the mortar is covered with calcium chloride
dihydrate and iron hydroxide. The mechanical resis-

tance and mass losses are related more or less af-

fected by the nature of acids in the order with the
most aggressive HCI and HNOH,SO, and then
finally some modification for EPQ,.

&G
ik = T

Figure: the state of prismatic specimens after acids
attacks.
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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 evolu-
tion. In this paper, we introduce the pre-layoud an
post-layout automatic validation frame-work based
on emulating designer interactions with PDK, net-
listing and comparison, layout parasitic extraction
regression test, results compilation and de-bug ca-
pabilities.

Validation of schematic and model simulation:
Increased level of automation is crucial because th
time consuming, complex and essential validation
costs are to be controlled. In this section we weval

ate the dependencies between tools, data and envi-

ronment in Front End process design kits (Pre-
layout simulation). Vsim tool allows creating diffe

ent schematics to validate a specific models func-
tionality and effect, coverage of all selected sanu
tion sets and a regression engine which executes
sets of comparing simulation result and netlist.

[1].[2],[41.[6],[8].[9]

Table 1: Percentage gain time by technology:

techno Possibly Manuel Vsim  Gain
Case simulation simula- (%)
time  tion time
(h)  (h,min)
65nm 480 40 6,0 85
250nm 360 30 50 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) mod-
ules: 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 parasitie ex
traction

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

Table 2: Manual vs. Automated QA times.

Technology node Manual QA Automated QA

0.13um 8 hours 11min 43sec

65nm 24 hours 28 min

45nm 8 hours 6min 56sec

32nm 16 hours 14min 36sec
Conclusion:

Technology independent automation tools (Vsim,
TestCaseBuilder...) allows accelerating the FW
PDK verification process (especially pre-layout and
post-layout simulation), increasing the productivit

and improving a global high level quality of PDK

thanks to bigger test-vectors generated.
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Abstract:

In the past few decades, we have been running to-
wards the Digital Age. Telephony networks, fiber
optic networks, Internet, satellites, third-geniemat
(3G) wireless networks, these advanced transmis-
sion 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 algo-
rithms. 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 tailes

in large power consumption, a low-power design is
essential for portable or mobile systems. This pape
presents a new Four Steep Search (FSS) motion

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 fre-
quency (330 MHz) as generated by the synthesis
tool has been used for the switching power estima-
tion of the synchronous architecture and the stoppa
ble clock based architectiibeperimental result of
the proposed architecture and the synchronous-archi
tecture are shown in Table 1 and Table2

Table 1: Results of conception of synchronous
and GALS estimator by the FPGA environment

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

synchronous | GALS version
version
Number of cy- 92945 12825
cle
Number of LUT 3396 2264
Power (mW) 25.49 16.23
Power Gain 36.32%

power dissipated by the synchronous version. A
comparison with other FSS architectures presented
in the literature which are designed with different

Table2: Results of conception of synchronous

and GALS estimator by the Synopsys environment

technology has been also presented. This compari
son shows that our gated clock architecture is-char
acterized by the higher speed and the lower dissi-
pated power.

Results: In order to verify the functionality correct-
ness 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

Total Surface Total Power
Estimator
(mm?) (mW)
Synchro- 0,026 3,88
nous
GALS 0,024 2,9

ISE9.2 FPGA and ASIC design tool.
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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 ale sti
interesting. We have synthesized and studied three
types of liquid crystal. The experimental results
show an unexpected behavior in planar cell capaci-
tors:

i) The ferroelectric SmC* phase coexists
with anticlinic and/or ferrielectric
phase in a temperature range where
the ground phase is purely ferrielec-
tric.

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.

Our results confirm the existence of the demix-

ing phenomenon in the liquid crystal exhibiting
ferroelectric phase but we show that it does nst di

appear when increasing the sample thickness.

Figure 1: The texture of a coexistence of two phase

This unexpected phenomenon is explained: the
ferroelectric phase is responsible for its occureen
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 phages

thin planar cells.
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Introduction: This study presents a new 3D The gathered results evoked the need of a scaling

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 bangafr .

- The Vickers Microhardnesklv .
- The Amlouk-Boubaker Optothermal

Expansivityl/s.

The latter parametéf,;, has beeen defined in
precedent published studies (Fridjine et a009;
Ben Mahmoud et al.,, 200%s the ratio of the
thermal diffusivity to the optical effective abstivp

ity (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 light-
heat converter devices. Actually, and due to envi-
ronment 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, zinc-
doped InS; (namely ZnlRS,), selenized ZnS

(namely Zn$,SeHy«<0.5) and binary oxides (ZnO,
TiO,, WOs...) have been synthesized using several
processes. It was noticed that parallel to the ex-
pected 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 tempera-
tures (Amlouk, 2009), exhibited drastical changes
in physical parameters more than in optical charac-
teristic.

Additional investigations yielded spectacular resul
about thermal and mechanical changes during
elaboration process.

The 3D abacus:Consequently, it was appropriate
to evaluate these changes using common tools
(Roughness measurements, mechanical tests...).

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 .

- The Optothermal Expansivig}f g .
A new 3D abacus (Fig. 1) has been established with
respect to bandgarEg, Vickers Microhardness

Hv and the Optothermal Expansiv'qé/AB.
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Figure 11: 3DE - ¢//5- Hv abacus.
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Abstract: The study of the material characterised
by its specific physical proerties giving an impor-
tant changes after certains operations as the ialater
used for its high electrical resistances.

these samples appear to those invented by Albert
Fert and Peter Griinberg in 1988, which are thin
layers characterized by giant magnetoresistance.

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 ex-
change coupling on the magnetic and thermal prop-
erties of multilayer (Fe / Mn). By studies that raad

it has been shown the dependence of the coupling
constant versus the thickness of the layer of manga
nese.

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 th
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 ferromag-
netic-antiferromagnetic transition is realised a
thickness of Mn in the range 1.5nm (fig.1).

This study is to follow the evolution of the photo-
thermal signal versus the modulation frequency of
the pump beam that heats the samples and find the
values of thermal conductivity and thermal diffusiv
ity that give the coincidence between the experi-
mental (fig.2) and theoretical curves using an ade-
quate theoretical model.

We remarck after this study that for a Mn thickness
superior to 1.5 nm the thermal resistivity sudden a
important increase like the electrical one.

Reference:

[1] T. Ghrib, Y. Noureddine, F. Saadallah, Sen-
sors and Actuators A 135, pp 346-354, 2007.
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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 &f th
paper. The aim of this paper is to describe the-ele

trical operation mode of this apparatus such as the L

high voltage supply and the electrical discharge
which this supply produces for the elimination of
insects. Moreover, we analyze the influence of cli-
matic parameters such as temperature, humidity anc
speed of wind on the efficiency of the apparatus.
This experimental device was used during 4 months
in a vegetable field, operating during the nigloinr
18h to 6h to capture harmful insects. The reading o
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 Elec-
trical Discharge, KAHRATRAP

Description of the apparatus: KAHRATRAP is

an electrical solution used to fight harmful insect
(figure 1), it was designed with variable parameter
(lamps, color of lamp’s lights, power of lamps,
height of suspension, field of attraction...).

[ - T —— ]
KAHRATRAP

Figure 1: Photography of the realized apparatus KAHRATRAP
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1 voltage supply The prin-
cipal element of this apparatus is the direct-arre
high voltage generator which must support the thou-
sands 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 re-
lated to a certain class of insects whose sizeesari
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 asfect o
the light emitted by the lamps at a distance of 360
and figure 11.b at a distance of 350 m. The inereas
of wind’s speed reduces the number of caught in-
sects and decreases the efficiency of this process
(figure8). The influence of temperature on the trap
ping efficiency, illustrated by figure 9, shotimt

the quantity of caught insects increases slighttiz w
the rise of temperature. The obtained resuliss-ll
trated 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.(1994elici,
Hislop, E.C. (1993) Kuffel, E. Zaeng|,
J(2000).

N.J (1966)
W.S. Kuffel,
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Introduction: Surface acoustic wave sensors
are extremely versatile devices able to detect mo-
lecular 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 bagsed o
biotine-streptavidine bonding. Specific and non

specific recognitions tests were then made using
anti-streptavidin and sheep antibody immunoglobu-
lin G (sheep IgG) respectively.

SH-SAW architecture: Delay line shear hori-
zontal 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
A of 40 um which corresponds to an operating fre-
quency 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 1,2-
dipalmitoyl-sn-glycero-3-phosphoethanolamine-N-
(biotinyl) (biotinyl-PE) and 16-
mercaptohexadecanoic acid (MHDA). Biotinylated
lipid layer specifically bound streptavidin [4] and
subsequently, antistreptavidin molecules.

Fig. 1 shows that antistreptavidin injections l¢ad
phase shifts: for low concentrations, phase changes
linearly while at high ones SH-SAW phase response
saturates. By plotting phase variations versus an-
tistreptavidin concentrations, we have determined
the sensitivityS of our SAW sensor from the linear
region:S= 0.04° / nMol.

The specificity of our immunosensor was tested in
parallel by adding 1gG sheep molecules: no phase
change was recorded (Fig. 1).

25 ! ! ! ! !
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3:33 M de anti-sav

3.33 nM anti-sav 3.33 M anti-sav
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Fig. 1: Real time phase variations during antistrep
tavidin 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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Abtsract: Soot is formed from combustion processes in
locally fuel-rich zones at elevated temperature eomt
sists mainly of carbon, and contains up to 10% &wdr

gen on a molar basis, and even more in young soot.

Briefly, its evolution proceeds in three chemicalda
physical steps [1,2]: the formation and growth arfgk
aromatic hydrocarbons and their transition to phasi
(soot particle inception), the growth of solid jeds by

addition of components from the gas phase (surface

growth), and the coagulation of primary particles t
large aggregates (particle agglomeration). The fams
of soot from combustors, or flames, results frora th
competition between soot formation and oxidatiorotS
particles smaller than about 300 nm are known teepe
trate deep into the lungs and alveoli and, duehts t
location and their physico-chemical properties,ehav
negative impact on health [3]. They are also cbatri
ing to adverse changes to the earth’s climate irou
their role in high-altitude cloud formation [4]. Asre-
sult of the increased awareness of soot as a aot|us
well as tighter emission legislation worldwide, tiogic
of soot formation and oxidation and their interawti
with transport processes continues to be the fafus
extensive fundamental investigations and practiqal
plications in research for designing technical cosb
tion devices. Thus, in order to validate new thesri
experimental data describing soot characteristiostm
be available. As a matter of fact, since most efritle-
vant information must be obtained by non-invasive,

spatially resolved and instantaneous measurements,

these needs can be satisfied by using optical igabs.

Over the past 20 years, laser-induced incandescence

(LII) has proven in numerous studies to be a usdful
agnostic tool for spatially and temporally resolved
measurement of soot volume fraction in a wide rasfge
applications, such as laminar and turbulent flanmes,
cylinder combustion, and engine exhaust gas cleract
zation. Although instrumentation and interpretatane
still under debate [5,6]addressing particularly the ef-
fects of laser fluence, spectral and temporal gatip-
tical depth, particle size distribution and shage well

as laser-induced photochemistry [7] and changeaof p
ticle morphology, LIl seems remarkably robust com-

pared to the more conventional techniques for soot

characterization including soot volume fraction drg-
vimetric or light extinction techniques [8] and thmul-
tiwavelength emission technique [9] and soot mokpho

ogy (primary particle diameter and aggregate sige d
tribution) by laser scattering [10] as well as thepho-
retic sampling/transmission electron microscopyipiar
diagnostic . A time-resolved variant of LIl (TiRe-LlII)
has been intrduced by Will et al. to allow for particle
sizing, profiting from the size-dependent coolirehav-
iour of the laser-heated particles. The methodheses
applied successfully to soot distributions in dseer
combustion systems

In this investigation, a two-dimensional field obod
particle size has been determined from the tempoeal
file of the LIl signal. The experiments were penfied in
a laminar diffusion ethylene-air flame. The data-an
lyzed with the help of a validated LIl model wilkuse-
ful for the further development of soot formatiomman
els
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Abstract
Metal and semiconductor nanoparticles have re-
ceived considerable attention during recent years.
They have unique chemical, electrical and optical
properties due to their size-dependent characteris-
tics and quantum-sized effect. They prove to be
promising for practical applications in many fields

such as; electronic nanodevices, molecular cata-
lysts, multi-functional reagents and biosensors.
Nanoparticles are very different from their bulk

properties originating from their quantum-scale

tages when they are immobilised on macro-
electrodes used for electroanalysis: enhancement of
mass transport, electrocatalysis, high effective su
face area and control over electrode microenviron-
ment. 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 sensor
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,(). The
strong avidin—biotin affinity is used to stack ugs
cessive monomolecular layers of horseradish per-
oxidase on gold electrodes. The first sensor was
based on a monolayer of magnetic particles coated
with streptavidin enabling after reaction with ot
the deposition of horseradish peroxidase conjugated
streptavidin, formed on a gold electrode after appl
cation of a magnetic field. The second sensor was
based on same magnetic particles with HRP en-
trapment during electrochemical deposition of
polypyrrole. The cyclic voltammetry and am-
perometry techniques were used to monitor biosen-
sor building-up process. The current responseef th
biosensors is dependent on the nature of the layer

Magnetic

v
it}
materials in their electronic, optical and catalyti Nanoparicle REEC
g ]

Gold

dimensions. Nanoparticles can bring four advan-eiectode

and the concentration of ,8,. The results show
that the sensor

based on polypyrrole with magnetic particles/
horseradish peroxidase has a higher sensitivity
(2.3puA/mM) than the sensor based on magnetic
particles/ horseradish peroxidase (1.7uA/mM) due
to conductive properties of polypyrrole.
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Figurel. Schematic representation of the two biosen
sor architecture a) without polypyrrole and b) with

polypyrrole.
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Introduction: With the development of microelec-
tronic and optoelectronic devices and consequent
increasing need for miniaturization, the integnatio
of optical devices with different functions and p+o
erties on the same chip becomes highly desirable.
Using intermixing techniques, which allows post-
growth tuning of the emission wavelength, active
devices with different wavelengths can be fabri-
cated on the same chip for monolithic integration.
lon-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, eperg
and mask profileControlled intermixing of the QD
structure in selected regions with high uniformity
can be obtained using appropriate ion implantation
masks.

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) measure-
ment. The chosen RTA conditions correspond to
the highest annealing temperature where the PL
band is still non-shifted. This allows one to ines
gate In/Ga intermixing controllable mainly by the
phosphorous-ion-implantation conditions [1].

Content: Proton implantation at room temperature
at different doses (5x1®-10"%ions cm? with ac-
celeration energy of 18 keV allows a blueshift of
121 nm while keeping the QDs tridimentional carri-
ers confinementirgset of fig ) and around 46% of
the initial integrated PL intensity [2]. Howevehet
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
10" ions/cni, 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

dissimilarities in results are attributed to theoamt

and the nature of defects created in the structure
which depends on the ion spices and the implanta-
tion energy.
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Figure 12: Normalized PL spectra at 10 K of
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InAs/GaAs QDs samples as a function of the phos-
phorous ion implantation dose.
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Introduction : As a consequence of their fully quantized
electronic states and high radiative efficienclasgely
due to their unique properties arising fr@rfunction
like profile of the density of states, self asserdbdjuan-
tum dots have enabled major advances in fundamental
physics studies of zero dimensionality semiconducto
systems [1]. The understanding of the behavior rof a
electron-hole pair (exciton) confined in a quanto is

of utmost importance in the interpretation of exait
spectra, and in the fabrication of optoelectrinwicks
with new functions or to improve the performanceheaf
existing devices.

Theretical model: In the frame work of the effective
mass approximation the electron (hole) hamiltorien

written as:

2
e(h)O0

2me(h)D

2
Pe( Y
2me(h) I

+Vconf (r)

e(h) —

Wherem;(h) , and m;(h)m are respectively the electron
(hole) masses for the implane and motions, , denotes

the quntum dot confinement potential that take® int
account the shape of the nanostructure.
Hence it can be exprend 8$r) =V, (1-D(z p)), Where

V,is the band offsed potential abd is the quantum

domain Wich is written as:
D(z p) = D®(z,p) + D" (z,p) Where an®""stands for
respectively the quantum and wetting layer domtias
can be written as:
K D™ (z,0)=6(2)9(d - 2)

/1N
/////

@ is the heavside func-
tion. The parameters
d,h, ,h, are schemati-

cally represented below.

and

Results In this present work we studied theoretically,
within the effective approximation, the electrorddrole

1 D®(Zp=0(z-d)(h, +d-2é(

states in self assembled InAs/GaAs quantum dondJsi
an accurate numerical diagonalization method on the
following Fourrier-Bessel function basis over aghar
cylinder domain:

1) = Y clare™s (,Oe)sm[izTZJ Where

0.0
Z and R are the high and the radius of large cylin-
der.A" is the ith root of the n-order Bessel functidy .

¢ is the normalization constance.

oy
We calculated numerically the electron and holeerig
energies and associated wave functions. Our result
vealed that this calculation method provide moreuac
rate results compared to the commonly used vaniaéib
method. We considered therafter the Coulomb interac
tion between the charge carriers in the quantumatat
calculated the exciton energy levels. We investidat
also the effect of the nanostructure size variatiorthe
exciton energy spectrum. It is clearly found the tat-

ter changes

significantly when the quantum size parameters are
modified. Given this striking quantum dot size deghe
ent property, these systems provide the opportunity
control and tune their optical and electronic préips
through theses parameters [2]. These theoreticaltse
could be crucial as they could be able to explati the
different photoluminescence spectra of quantum dot
excitons, and simulate the behaviour of these emicit
propertles versus the size variation.
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Abstract: Transport measurements have been per- 10"
formed on Ti doped LgSK sMnO; using imped- . ;23‘1’3
. . ] 10°4 168 meV x=0.20
ance spectroscopy technique, in order to study its
electrical properties. In contrary to free compgund < 107
3
when titanium is introduced, the conductance be- E °
Q 107
comes frequency and temperature dependent. From E 143 ey .
DC conductance study, electronic conduction is 10°4
found to be dominated by thermally activated hop-
-4
ping and depending strongly on Ti content. Activa- 10 3 4 5 6 7
. . - -1
tion energy is deduced from the variation of con- 1000/T (K™)

ductance with temperature. This energy decreases Figure 1: Variation of the log(&T) as a function of

from 168 meV to 143 meV when x increases from (1000/T) for La 7Sf N1 Ti,Os samples

0.05 to 0.20. The AC conductance spectrum is

found to obey Jonscher universal power law. Fi-

nally, at ambient temperature, DC conductance de-
creases with the value of x and proves a cleacteffe

of titanium in transport properties of the material f
This decrease of conductance is explained by a re-

duction of Mr*-O-Mn*" network responsible of "

electrical conduction in perovskite.

000 005 010 015 020

Figure 2: Variation of DC conductancg&at room
temperature as a function of Ti concentration Xx.
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Introduction: Hydrogen bonding has long been
recognized as a specific interaction between an -X-
H bond of one molecule, described as the proton
donor, and an atom Y of another molecule, de-
scribed as the proton acceptor. Hydrogen bonds
have been studied by four methods: Chemical, crys-
tallographic, spectroscopic, and theoretical. This
review is mainly concerned with the last two, al-
though both here and in the literature, they ate al
closely linked together. Infrared specters seem to
contain precise information on the nature of hydro-
gen bonds, as at the level of the molecular dyramic
and as at the level of the electronic structures Th
great preciseness of infrared spectroscopic tech-
nigues authorizes the theoretical reconstructiah an
the interpretation of these complex specters, but
requires for it a fine modeling, and consequently
complete, of the hydrogen bonds and of its envi-
ronment. The explanation of the strong expansion
spectral of the band aroused several propositions,
which are founders of the theoretical study of hy-
drogen bonds.The purpose of this work is to repro-
duce theoretical infrared specters of the vibratbn
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 trans-
form of the autocorrelation function (ACF) of the
dipole moment operator involved in the{S}(X-

H) IR transition.

We have presented a quantum non-adiabatic
treatment of H-bonds in which effects of anhar-
monicities of the high frequency X-H...Y and the
low frequency X-H...Y modes on the {S}(X-H)
infrared lineshapes of H-bonds systems and Fermi
resonances are considered. The anharmonic cou-
pling between the high frequency and the low fre-
guency modes is treated within strong anharmonic
coupling theory and the relaxation is included fol-
lowing quantum treatment of Rosch and Ratner
<cite>Rosch1974</cite>. The intrinsic anharmonic-
ity 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 de-
scribed by a double well potential whereas fre-
guency of the slow mode by Morse potential.

The numerical results are in fairly good agree-
ment with the experimental behavior of the firstlan
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 equilib-
rium position by the slow mode coordinate generate
an improvement of the fine structure of the spec-
trum 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 impor-
tant role in the features of the line shapes ofrtvyd
gen-bonded systems by favouring more sensitive
smoothing of the full spectra if Fermi resonances i
considered <cite>N1</cite> and by favouring a fine
structure of the low frequency tail than that o th
high-frequency one in cases without Fermi reso-
nances 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 effi-
cient 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 per-

formed on Lg;SrsMngyCre30; using impedance

110meV

spectroscopy technique, in order to study its glect

o
o

cal properties. Impedance spectrum results indicate

log GT (S.K Y

that the electrical properties of the material are

strongly dependent on temperature and frequency. .

0.01 T T T T T

Evidences of temperature dependent electrical re- 2 4 6 8 10 12 14

. . . 1000T (K'Y
laxation phenomena in the material have also been

observed. Impedance spectrum analysis shows that Figure2: Variation of log(GT) as a function of
(1000/T) forLag 7Sy aMng 1Crg 03 Sanple

the material can be described as a grain and grain

boundary medium and permits to estimate the grain

boundary contribution. Electronic conduction is

found to be dominated by thermally activated hop- .
1E-34 [ ]

ping of small polarons at high temperature and-vari -

able range hopping at low temperatubetivation

log (G) (S)
-

energy inferred from conductance spectrum matches \‘\.\
very well with the value estimated from relaxation

1E-4 T T T T T T
. . . . . 0,22 0,24 0,26 0,28 0,30 0,32 0,34
time indicating that relaxation process and conduc- TS

tivity have the same origin.
Figure 3: Variation of logge versus (1/TY‘of sam-

Figures ple La 7S1.3Mng 7Cr 80s.
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Abstract

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 & be
flexible material because of the presence of aelarg
number of pores witch was formed by electro-
chemical etching of silicon wafer in hydrofluoric
acid (HF). The substrate used was (100) oriented,
born-doped P-type silicon with (1-X®cm) resistiv-

ity. We have reviewed the initial stage and the re
combination of GaAs epitaxial layers grown on
silicon substrates by reflection high-energy etattr
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
voltaic applications

Figure 1 shows (2x4) reconstruction
indicates the good quality of the GaAs layer depos-
ited on porous silicon (PSi). Figure 2 shows the
photoluminescence spectrum of the GaAlAs/GaAs
on PSi at 11K.

Fig.1 RHEED of the GaAs layers deposited on PSi
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Fig.2 11K photoluminescence spectrum of a GaA-
IAS/GaAs/PSi
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Introduction: lon-implantation-induced inter-
mixing turns out to be particularly interesting, -ow
ing to its compatibility with planar processing- In
deed, one can accurately control the concentration
and depth distribution of the point defects by vary
ing the ion dose and energy and/or mask profile.
Using suitable ion implantation masks, this ap-
proach, allows the feasibility of selective and con
trolled intermixing in QDs’ structures, so one can
selectively tune the optical transition energiethim
same sample surface.

Layout: In this work, the temperature depend-
ent photoluminescence (PL) measurements have
been employed to study the interdiffusion procass i
INAs/INP quantum sticks (QSs) induced by phos-
phorus ion implantation in a 50 nm thick InGaAs
sacrificial layer and subsequent rapid thermal an-
nealing (RTA). The implantation process was car-
ried out at 200°C at various doses {10 5.10*
ions cn¥), where the ions were accelerated at 18
KeV [1].

Content: Our measurements show that the in-
termixing degree alters both the QSs optical emis-
sion energy and PL linewidth. A pronounced blue-
shift 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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Figure 13: Normalized PL spectra at 10 K of inter-
mixed InAs/InP QS samples as a function of the

phosphorus ion implantation dose.
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Figure 2: Temperature dependent PL FWHM as a
function of the phosphorus ion implantation dose.
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Current trends in health science and biomedical
research indicate a continuous need for technaogie
that allow for the achievement of accurate meas-
urements and consistent results. The purposésof th
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 platf@sm
the extraction of macroscopic and microscopic pa-
rameters of the sensors. In addition to its compati
bility with different purchase environment of meas-
urement. In order to validate the numerical plat-
form, it was applied to two types of applications:
biomedical and ion-detection.

P : N

Impedance

(G J

Figufe 1: General aspect of numerical platfor}n

Platform
(MATLAB)

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 sub-
strates, are strongly dependent upon the film thick
ness (Ben Ali, M. 2001). The modelling of meas-
urements shows that the membrane sensibility is
better (32, 8 mV/decade) with 20 nm of thickness.
According to the site binding model (Eqg.1) devel-
oped in reference (Aouni, F. 2004nicroscopic
properties of EIS/TCA structure for copper detec-
tion, such as sites number (Ns) and complexation
coefficient (pk), are determined (Tab.1).

o - Zay, aNs _,|_
P [XZ ]_ log [XZ ]_ 53T +log [Ceql//a 1] pk
(1)

WhereW¥,is the potential of the insulator/electrolyte
interface, Z is the valence number ang, & the
capacitance of the Stern layer.

Tablel: effect of film thickness on sensor properti

Film thick- Sensitivity Linear range Ns  pK
ness(nm) (mV/decade) (UM) (/em?)

20 (32,8+0,8) 2,5-19 4x16' 4 3
100 (18,84+0,60) 2,5-19 6x10 2,6

After that, the microsensor ISFET was functional-
ized with the optimal TCA film for Cii ion detec-
tion. The modelling sensitivity was 28 mV/decade,
this value is close to the Nernestian one. Thesacce
sibility sites concentration is about 7¥i0cm?

This result is in good agreement with the response
observed on EIS structures. For biosensors applica-
tion, recently, a novel formaldehyde (F.A) sensitiv
biosensor based on bacterial formaldehyde dehy-
drogenase (FDH) as a bio-recognition element has
been developed. In order to investigate the efféct
borate buffer concentration, the response of
Si/SiO/SisN4/rFDH structure toward (F.A) was
controlled for different concentration. The proptse
biosensor output signal decreases substantially wit
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):
S(c)=6+ac” )
Where S is the sensibility, ¢ the buffer concentra-
tion and §, p anda) are dependent onto the mem-
brane type and structure. The ISFET/FDH and
Si/SiO,/SisNA/FFDH structures have the same be-
haviour towards the buffer concentration effect for
detection of Ctf ions.

AVID@EN)
@
-]

() 5 10 15 20 25 30 35 40 45 50
Borate buffer concentration (mM)

Figure 2: Shift of the flat-band voltage with in-
creasing the concentration of borate buffer
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Introduction: With means of the PLW-FPLMTO  between 4d-As and 2p-N orbitals is probably one
first principles method which treats accuratelyhbot other microscopic cause of this behavior and of the
open and compact structures, the electronic proper-large bowing observed in GaAsN dilute nitride
ties of both GaAsN, ternary alloy and
(GaAs)/(GaN), in Superlattice have been calculated Table 1: The structural parameters for binaries, te
( seen in table 1). The investigations about the naries and SLs (calculated with FPLMTO+LDA)
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

Vo(A®) ao(A) aos (A) Co /20 B(GPa) B

GaN 22.4757375 4.4797889 - 1 192.56388191 4.96264
GaAs 44.,98899044 5.6457556 - 1 68.69926115 4.76511
GaAsg29Ng 75 28.65194321 4.85741 - 1 126.8067732672 4.81765
GaAssNo 50 34.642662975 5.17476 - 1 106.65302856 3.4297
GaAg 79Ngos  40.221519802 5.438838 - 1 81.644732208 3.87108
SL(1,3) 28.01784969 4.821309 3.4091800 2\/5 118.5687462336 5.51879
SL(2,2) 35.70867977 5.227306 3.6962636 2\/5 88.1174677344 6.18076
SL(3,1) 39.62977594 5.412034 3.8268861 2\/5 83.115808464 4.43744
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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 holés.
have varied the thickness of the Silicon slab #ed t
pore radius in order to obtain optimum design pa-
rameters leading to a large and complete bandgap.
The structure was optimized for the confinement of
1.55um 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 disper-
sion 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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P43- Stimulated emission in silicon’s nonacristal
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Time-resolved photoluminescence (TRPL)
measurements are carried out for the porous silicon
We report the observation of optical gain or stimu-
lated emission in porous silicon (Psi). The evidenc
of population inversion and amplified stimulated
emission were found for Si nanocrystallites under
pumping with 38ps light pulses at 380nm. These re-
sults suggest that silicon-NC-based waveguide ampli
fiers or silicon lasers are achievable. However, in
order to obtain clear and reproducible evidence of
stimulated emission, it is necessary to understhad
physical mechanisms at work in the light emission
process. In this paper, we report the evidenceptif o
cal gain in PSi and we discuss the effects of gnerg
transfer mechanisms.

The photoluminescence spectra show
(figure 1) 3 pics at 510nm (2.34 eV), 580 nm
(2.13eV) and at 710 nm (1.74eV). the first one show
the intraband transition in PSi ,the second, tist fa
transition,
[1] and the third with a life time less than ligpfe
2) and shorter than its of spontaneous transigon
attributed to the stimulated emission [2],[3]. §hi
transition is not intrinsic because it is not atyipe
transition [4] as shows in figurel. So a local déta
in PSi could be at the origin of the apparitionttus
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 (re-
spectively the electron number in the state wheze w
have this transition) increase the auger effectw8o
will have a competition between stimulated emission
and the non-radiative Auger processes so theitife t
will be more and more important until a certainuel
where there is saturation.
The inversion of population at the origin of egist
only if the value of power pump is more than a par-
ticular value.

correspond to the spontaneous emission
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Abstract: A PSiZ photodiode is realized in INSAT to be

used as a National transfer standard for radiometeas-
urements. The porous silicon was used to traprbiglént
optical radiation and the ZnO layer is the transpaelec-
trode (see figure 1). With this detector we reach 10 @8V
optical power measurements and around 7% as &tiefle
ity coefficient (see figure2) This photodiode was cali-
brated to the INM cryogenic radiometer (France) prat
vides a standard uncertainty of few>1é the b levef.
With this detector we undertook a study over fiveang
which involves the reflectivity, the serie and shuesis-
tance stability. The results confirm the PSiZ spacte-
sponse stability since the reflexion coefficientximaum
difference is equal to 0,005 with an uncertaintyOgd02
(10). Moreover, the shunt and serie resistance aralequ
5,14 KQ and 7,63Q respectively with 0,01 & et 0,04Q
as respective uncertainties. This photodiode dad¢sdis-
play any ageing aspect. In consequence, we carthase
PSiZ photodiode as a transfer standard.

Results : The optical and electrical studies over five years

are done with a measurement sequence each six snonth
The optical study for different wave lengths comfithe
stability of the photodiode spectral response stheae-
flexion coefficient maximum difference is equald®05
with an experimental uncertainty of 0,002} Xsee figure
2). The serie and shunt resistance are determiithcaw
theoretical model using the I-V results in obsgufitee

figure 3. The shunt and serie resistance are equal to 5,14

KQ and 7,632 respectively with 0,01 R et 0,04Q as
respective uncertainties.
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Fig. 1: The PSiZ photodiode structure.
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Abstract:

The development of a vanadium pentoxide xerogel
(VXG)-based sensor for the detection of volatilerin
ganic (ammonia) and organic (dimethylamine etc.)
amines is described. The xerogel film was deposited
interdigitated gold electrodes by dip-coating usany
aqueous solution of VXG. The morphology of the sens
ing layer, its interaction with ammonia, which wased

as a model analyte throughout this work, as wethas
regeneration of the surface of the sensor elecsradid
vapors of HCI were examined with scanning electron
microscopy and FTIR spectroscopy. Signal changes, d
to changes of the RC-values of the electrochentiethl
(Au-VXG-Au), as a result of its interactions witima
monia vapors, were probed with a portable, homemade
charge meter, the Multipulser. Finally, the propmbse
sensors were successfully used for on-site, ree-ti
monitoring of fish spoilage in ambient conditions.

Introduction:

Microorganisms are the major cause of spoilage adtm
seafood products. However, only a few members @f th
microbial community, the specific spoilage orgarésm
(SSO0s), give rise to the offensive off-flavors asated
with seafood spoilage. Volatile compounds such as
(CH3)3N (trimethylamine), (CH),NH (dimethylamine)
and NH (ammonia), which are collectively known as
TVB-N (Total Volatile Basic Nitrogen), are produai$
microbial degradation and are considered as a palten
indicator of fish spoilage (index of freshness)eTref-
erence method for the determination of TVB-N, as
adopted by the European community involves a rather
laborious extraction - steam distillation and sujosst
titration of the amines with hydrochloric acid., ileh
other methods, which are based on instrumental ap-
proaches, such as flow injection analysis in coliom
with photometric detectors, and solid-phase micro-
extraction in combination with NPD and FID chroma-
tographic detectors have been also proposed. édtho
these methods provide satisfactory results andzetil
instrumentation with a high degree of automatidre t
complexity, cost, and lengthiness of volatile asily
methods make them suitable only for specialized re-
search and analytical laboratoriedere, we present the
construction of ammonia gas sensors, which wene fab

cated by dip-coating of gold inderdigitated eled&®s
(IDEs) into aqueous solutions of vanadium pentoxide
xerogel (MOs.xH,O, VXG). VXG is a highly reactive
material (Figure.la). The morphology of the sensing
layer, its interaction with ammonia as well as the
generation of the sensor with vapors of HCI were ex
amined with scanning electron microscopy (Figurg.1lb
and FTIR spectroscopy.

Figure 1: a) Set-up of ammonia vapor sensor.b) $RdMje of the
VXG films onto the IDE gold electrodes
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Figure2: a) Interdigitated microelectrodes. b) &igrutput
change of the sensor electrodes to different cara@ons of
ammonia;

Figure.2 shows the Multipulser signal output change
(initial signal outputs were taken as zero, andhir
signal changes were accordingly corrected) folediffit
concentrations of ammonia versus time at room tem-
perature.
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Abstract: In this paper, we proposed a centralized
approach for messages scheduling in the Networks-on
Chip. We develop a NoC model which, together with
a real-time scheduler model, called NoC_Sched, al-
lows us to model the behavior of a complex system
that has a real-time application running on a multi
processor platform. This scheduler utilize realetim
scheduling algorithms using in the standards RTOS.
As a result, it arrange communications paths, atkec
a proper bandwidth and minimize resource usage,
latency and overall time execution. In order tovide
flexible and/or hard guarantee for the real-time- em
bedded MPSoCs, we use a Time Division Multiplex-
ing (TDM) Virtual Circuit. Each Network Interface
(NI) includes a local scheduler, called NI_Schet a
a local slot table for storing an allocation ofrag slot
to a connection. Our on-chip communication model
supports the management of different levels ofitual
of service (QoS). The proposed scheduling algosthm
used in NoC_Sched module solve some problems
within a router and network interface, and provale
global solution for the on-chip network.

Scheduling Approach: The scheduler profoundly
affects the performance and the cost of the on-chip
network. The optimal scheduling for the NoC is a
complex problem and difficult to achieve. In this
work, we try to find a feasible schedule for messag
sent within time constraint between different Nisai
network. And the messages are injected in to tle ne
work periodically. A message stream)(8onsists of
several messagesMlow from one task Tto another

N
task T: S, :zMiik .
k=l

The scheduling design approach contains two es-
sentials aspects: find a route for a message dhphe
S 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 anduge
the breadth-first-search (BFS) algorithm to finttlaé
minimum routes for the message, which starts from
the sourcesrc and end to destinatiaistin a 2D-mesh
network. Round robin arbitration is used in both-Vi
tual Channel Allocation and Switch Allocation for

Best Effort connections. The parameter of our gener
router is fixed at 5 ports,each port with two vaidtu
Channels, and the size of input buffer contains 82e

bit flit.

After we get a route, we should try to find a sallid
entity for each messageheed to communicate and to
turn a respence to each interface. Strategy used in
NoC_Sched is always tries to schedule the earliest
coming message with the shortest route and pefiog.
strategy uses a shared memory with small size and
explores a small part of the solution space. Assallt, it

has a small run-time.

Results: We have completed the NoC design approach
in SystemC langage at the Transactional Level (T.LM)
Our NoC architecture are validated by a study af tw
real cases. These include a MPEG Decoder and a MP3
Decoder. For each benchmark, we manually mapped the
tasks onto a 3x3 2D-mesh NoCs and used XY routing
for the communication link routing. we have imple-
mented the shared memory with size of 9 flits. The
performance of the proposed scheduling algorithras a
evaluated on both the overall execution time arel th
link utilization under different traffic patternsamely
random and uniform (Table 1 and Table 2). These
traffic were generated by using different task niage
and injected in the network architecture to sineulidie
performance of the proposed approach.
Table 1 Results in Random Traffic

of ms(¢ mprovement of
jected irperall exeution
NoC time

16 11.8%

12 19.7%

provement of

Application nk utilization

7.8%
21.6%

NPEG LCecoder
MP3 Decoder

Table 1 Results in Uniform Traffic
of ms(¢ mprovement of
jected irverall exeution
NoC time
NPEG LCecoder| 16 3.1% 5.5%

MP3 Decoder | 12 11.4% 4.3%

Our proposed approach gives a quick solution asgt ea
for implementation. The experimental results shbat t
adding RTOS policies improves the performance con-
siderably, but at the same time, makes the degign c
plex. In the future work, we consider various eswof

the NoC modeling.

provement of

Application nk utilization
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Abstract: The manufacturing technology of hetero- the model parameters using an analytical extraction
junction bipolar transistors (HBT) was remarquably procedure that we have elaborated in [3] and agplie
improved. This developpement has been illustrated to the InGaAlAs/GaAsSb/InP DHBT's of different
by the fabrication of INP/GaAsSh/InP double hetero sizes.

junction bipolar transistors (DHBT) with cutoff fre  In the second part, we have established theoretical
quencies f and f.x exceeding 300 GHz [1]. Better expressions of the transistor cutoff frequencigs (f
frequency performance has been obtained by usingfu.y). These expressions involve different geometry
the InGaAlAs as emitter material instead of the.InP parameters of the transistor. These cutoff frequen-
This optimization shows prospects for achieving fre cies have been calculated and compared with ex-
guency (f, fuax) of (380 GHz, 420 GHz) [2]. perimental ones obtained from measurements of
In our previous studies, we have enabled highlight current gain and power galn as shown in figure 2.
the low base transit time and the ballistic tramspo ,

nature of carriers across the collector depletayei
for the InGaAlAs/GaAsSb/InP DHBT with strained
base of 40 nm thickness [3]. Coupled with thiscetru
tural optimization, a technological one has beedena N
by reducing resistances and parasitic capacitances
due to the geometry of the devices. The goalsiof o i
work are the comprehension of HBT microwave be- Figure 2: A 3D representation of the frequencies

Frequency [GHz]

havior for different geometries of the device, e variation with transistor geometries

study of the influence of HBT dimensions on its-fre In this work, we have shown that the T-model and
guency performance. the extraction method are valid for different dimen
In this work, we have exploited the microwave mea- sions of the HBT. Moreover, we have demonstrated
surements taken on the INGgAIAS/GaAs 3sSb/InP that the parameters affecting frequency performance

DHBT of different sizes. The dimensions of the de- are the area ratio of the base-collector and base-
vices are determined by SEM measuring (figure 1).  emitter junctions, and the ratio of the junctiomar
| o_Contact emitrer width (W) | and the perimeter. Finally, in order to optimize th

\ ‘ Emitter width (InGas ‘ performances of TBH, these ratios should be mini-
. I .
| ﬁ' mlzed-

m References Dvorak, M. W. Bolognesi, C. R. Pitts, O. J
Collector width (InP) | and Watkins, S.P. (2001) 300 GHz InP/GaAsSb/InP-Dou

. Base width | ble HBTs with High Current Capability and B}, 26 V,
Figure 1: SEM view of INGaAlAS/GaAs, 3sSh/InP IEEE Electron Device Left22, 361-363. =~
DHBT Lijadi, M. (2005) Transistors bipolaires & hétérajtion :

. développement d'une filiere InP/GaAsSb pour les
In the first part of our work, we have modeled the applications ultrarapidesittp://tel.archives.ouvertes.fr/tel-

physical structure of the device using a small&ign  oo010627/f/
equivglent circuit. First, we have determi_ned the  Qudir, A. Mounira, M. Bourguiga, R. Pardo F. argt P
experimental Z-parameters by exploiting S- louard J.L. (2009)Small signal modeling of Emitter-up
parameters measurements take on frequency rangeHBT using an improved analytical approach. Applicati
from 40 MHz to 50 GHz. Then, we have derived all to InGaAlAs/GaAsSb/InP DHBT with strained Bagkc-
equations of the T-topology small signal equivalent cepted to be published irSolid State Electronics.
circuit with distributed base-collector capacitance

and base resistance. Finally, we have extracted all
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