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Abstract  

The AlGaN/GaN/(AlN) material system 
was studied extensively over the last few 
decades because of its optical and electrical 
properties. High-performance electronic devices 
and semiconductor power amplifiers with high 
frequency and power capabilities are in high 
demand for use in many semiconductor 
applications. GaN based high electron mobility 
transistors (HEMTs) are excellent candidates for 
these applications at high temperatures minimal 
cooling, because of their superior physical 
properties such as a wide band gap (3.4eV), 
leading to high breakdown field(>106V/cm) and 
high saturation electron drift velocity (2 ×107 
cm/S). 

Beside sapphire and silicon carbide 
which are commonly used as substrates, silicon 
has gained a lot of interest for growth of 
AlGaN/GaN heterostructures because of its high 
thermal conductivity and its low cost. 
Unfortunately GaN has a high lattice mismatch 
to this substrate and so cannot be grown without 
a high concentration of defects. These defects 
and surface states are responsible for the 
degradation of the electrical device properties 
and for trapping effects like current collapse or 
kink effect (Figure 1). Consequently, for further 
improvement of AlGaN/GaN HEMTs it is 
important to investigate the origin and properties 
of these traps and defects in such structures. 
DLTS (Capacitance Deep Level Transient 

Spectroscopy) is a powerful technique to study 
this traps. 

In this work, we have studied the 
transient behaviour of the device. These 
measurements are applied on the devices 
themselves (not on specific test structures) and 
therefore they can give direct information about 
deep levels responsible for trapping effects. 

 
Keywords: AlGaN/GaN, HEMT, kink effect, 
Traps, DLTS.  
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Abstract  
In the conventional ion cut technology 

for SOI (silicon-on-insulator) production, 
hydrogen platelets are produced by both ion 
implantation and annealing technical. The 
thickness of the transferred layer is controlled by 
adjusting the energy of hydrogen ion 
implantation. However, in plasma 
hydrogenation, a stress is purposely introduced 
by a buried strained layer in Silicon substrate in 
order to trapping Hydrogen platelets at the depth 
of the strain layer, which determines the 
cleavage location and thus the thickness of the 
transferred layer. 

In this work, we report the platelets 
evolution induced by plasma hydrogenation on 
Silicon with presence of stress introduced by a 
buried SiGe (Silicon/Germanium) stained layer 
in a Silicon substrate in order to transfer thin 
film of silicon.  

Transmission electron microscopy has 
been used to quantitatively study the evolution 
of both density and sizes of these platelets 
during plasma hydrogenation. Upon 
hydrogenation, it is shown near SiGe layer, 
which the platelets grow in size, reduce their 
density and the overall volume they occupy 
increase. This phenomenon is due to a non-
conservative Oswald ripening of the platelets. 
 

Keywords: Nano-materials, Platelets of 
Hydrogen, Semi-conductor, Silicon, Thin layers, 
TEM. 
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Abstract  
The Smart-Cut technology, used by the 

SOITEC Company, allows the fabrication of 
silicon-on-insulator (SOI) structures of high 
quality, which establish the basis of modern 
microelectronic and semiconductor industry, 
gracefulness to the advantages in the 
development of components in silicon thin film. 
The oxide layer buried, present a perfect 
dielectric insulation between the active layer 
circuit and the silicon substrate bulk. Indeed, in 
a transistor, only the surface layer of silicon       
(100 a 200nm) is really useful for the transport 
of electrons, the rest of the substrate, so more 
than 99% of its total thickness, is responsible for 
many parasites effects no desirable.  
The objective of this work is to understand the 
creation and evolution of defects generated by       
co-implantation Hydrogen/Helium whish can 
caused the fracture and thus the transfer of thin 
film of silicon onto silicon substrate support. 
Indeed, the transfer of thin film is organized 
around three major technological steps, namely, 
ion implantation, the adhesive bonding 
molecular and thermal treatment.  

 
Keywords: Fracture, Platelets, Silicon, Thin 
layers, TEM. 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 



IMMEA 2009 
2nd International Meeting on Materials for Electronic Applications 

May, 8-10 / 2009, El Mouradi Hotel, Hammamet, TUNISIA 
 

 

  245

Ceramics analysis BiNbO4 Doped with 
PbO and Bi2O3 to Microwave Device 

 
José Silva de Almeida 1,3, C.C.Silva 1, 2 and 3*, 

T. S. M. Fernandes 3, M. A. S. da Silva 3,  
A. J. M. Sales 3, A. S. B. Sombra 1,3 

 
(1) Physics Department, Federal University of 

Ceará - UFC, 60455-760 Fortaleza – CE – 
Brazil www.fisica.ufc.br 

*ccsilva@fisica.ufc.br  
(2) Physics Department (I3N), Campus Universitário 

de Santiago, Aveiro University, 3800-193 Aveiro, 
Portugal 

ccsilva@ua.pt 
(3) Telecommunications and Materials 

Science and Engineering Laboratory 
(LOCEM) 

sombra@fisica.ufc.br 
 
Abstract  

In this work, the dielectrics properties of 
BiNbO4 with phase transition were investigated 
as a function of sintering temperature. It is 
necessary to study the intrinsic properties of 
BiNbO4 with phase transition to predict and 
control the dielectric properties at microwaves 
frequencies. BiNbO4 ceramics were prepared by 
the conventional mixed oxide method. The raw 
materials, Bi2O3 and Nb2O5, which had higher 
purity than 99,9%, were mixed for 2 hours in 
mill of high rotation with balls of ZrO2, later 
roasted to several temperatures by 3 hours. 
Crystalline phases of the calcined powders and 
the sintered specimens were identified by X-ray 
diffraction pattern analysis in the range 20 – 80° 
of using Cu Kα radiation. However, the phase 
BiNbO4 roasted in the temperature of 850 °C; it 
presented a quite good result. The dielectric 
constant (K) and the unloaded Q of the 
specimens at 4-6 GHz were measured by Hakki 
and Coleman’s method. It can be studied for 
application in microwave device materials and 
in ceramic capacitors of multilayer’s. 
 
Keywords: Properties; Microwaves; Mixed; 
Dielectrics.   
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Abstract  

Photonic band gap materials have 
attracted a very considerable importance in 
Electromagnetism domains. Photonic crystals 
that have punctual defects have been extensively 
studied. The photonic crystals with defects 
present localized modes in the band gap leading 
to many potential applications. Numerical 
results on the transmission properties of 
punctual defect modes in two-dimensional of 
dielectric cylinders in air are presented. The 
two-dimensional structures (2D) have a 
particular interest because they present a 
relatively simple geometry which facilitates 
theoretical and experimental studies. A defect 
can be introduced into a photonic crystal by 
removing one or several unit cells, or replacing 
them with other materials, or just changing the 
nature of inclusions. The 13x13 2D photonic 
crystals with punctual defects which consisting 
of TiO2 cylinders drilled into air were 
considered. It was shown that the numerical 
results depend strongly on the type of defects, 
their positions and their numbers.  

 

Keywords: BIP, punctual defects, 2D photonic 
crystals.  
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Abstract 
The III nitrides components, GaN, AlN, 

InN and their ternary and alloys are 
semiconductor materials with high importance in 
microelectronics due to their refractory 
properties that allow their application in hostile 
environments (high temperatures, high power) 
and optoelectronics because of their direct gaps 
that cover the entire visible spectrum and 
beyond.  
       Their development has long been upset for 
several reasons such as the difficulty of 
developing significant crystal size and the 
absence of substrates with constant networks 
and thermal factors similar to those of nitrides.  

    In the present work, we present the 
calculation of the electronic and optical 
properties of the ternary alloy AlGaN with using 
FPLAPW method. 
 

Keywords: Imaginary dielectric function, real 
dielectric function, refractive index, band gap. 
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Abstract  

Thetitanium aluminide TiAl has been 
regarded as a promising high temperature 
structural material because of its low density and 
high strength for intermediate temperature (600-
800 0C) aerospace applications .however ,TiAl 
has been reported to exhibit poor resistance to 
oxidation at the upper end of this temperature 
range (>750-800 0C).for applications at such 
temperature, it is thus necessary to improve the 
resistance to oxidation, and attempts have been 
made by introducing alloying elements in the 
bulk or through ion implantation or surface 
coatings. Different elements such as Mo, W, Nb 
or Si have been tested with relative success 
concerning high temperature efficiency, some of 
theme leading to a decrease of mechanical 
properties. Recently, it was found that addition 
of chlorine, phosphorus and boron has a 
significant effect on the oxidation behavior of 
TiAl. Intensive studies on the oxidation 
mechanisms have been performed only for 
chlorine. Concerning the phosphorus effect, only 
few results are available. On the raw aluminide, 
the oxide layer is formed of a non-protective 
phase of TiO2 and a mixed phase containing 
TiO2 and Al2O3. Usually, the purpose of this 
research was to characterize the oxidation 
behavior of TA6V treated a painting in 
phosphoric acid solution at. 800 0C. 
 

Keywords: Corrosion, Titane alloys; phosphoric 
acid; painting. 
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Abstract  

Field effect transistors are playing a 
very important role in all modern electronic 
applications: amplification, signal generation, 
mixers, switching, communications, etc. Among 
these devices GaAs MESFET (MEtal 
Semiconductor Field Effect Transistors) are 
receiving a great deal of interest in space 
applications. However, the output conductance 
of these types of transistors depends on 
frequency, structure characteristics and 
polarization conditions. In this context, we 
experimentally investigate the effects of the 
extension of depletion regions in a GaAs 
MESFET on the frequency variation of the 
output conductance, gd, as well as the maximal 
relative variation, �gdmax, at different 
polarisations of drain-source, Vds, and gate-
source, Vgs. It was found that, for weak depleted 
regions, the values of gd(f) are very small with a 
�gdmax which remains negligible. However, for 
large extensions, the values of gd(f) are very 
significant; they could reach 371.4 �-1 together 
with a �gdmax high value of about 2.7 dB at Vds 
= 1.5V and │Vgs│ = 0.2V. Moreover, �gdmax 
values undergo an increase when Vds increases. 
Hence, maximal variation of the dispersion gets 
higher when the regions become more depleted. 
Therefore, the widening of space charge region 
introduces frequency dispersion of the output 
conductance that may limit potential GaAs 
MESFET applications in several fields in Micro- 
and nano-devices. 
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Abstract  

In recent years, the interest of 
researchers in diphosphate of the type AM2P2O7 
has increased considerably. This is due to the 
possibility of using of these compounds in solid 
electrolytes, ionic conductors, battery electrodes 
and the integrated circuits etc. 

This work concerns the study of silver 
diphosphate Ag2ZnP2O7 which was 
characterized by various experimental 
techniques such as: X-rays diffraction, Infra-red 
and Impedance spectroscopy. 

The vibrational study by infrared 
spectroscopy confirms the existence of the 
diphosphate groups  and allows us to determine 
the various modes of vibrations. The electrical 
properties are explained by complex impedance 
at different temperatures. The frequency 
dependence of the conductivity follows the 
Jonscher’s law . 

The dc conductivity follows the 
Arrhenius relation. The compound presents a 
weak activation energy (Ea=0.75ev). The 
variations of σ and fp according to 1000/T give 
very close line segments of slope what makes it 
possible to deduce that conduction is ensured by 
the phenomenon of jump "hopping".  

The study of real and imaginary 
components (Z' and Z ") of the complex 
impedance enabled us to propose an equivalent 
circuit made up of a resistance RP and CPE in 
parallel.  
 
Keywords: Silver phosphate, Complex 
impedance, Ionic conductivity, Equivalent 
circuit.  
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Abstract  
          LixNi0.7-yCo0.3-yMn2y O2 (y = 0; 

0.5) materials used as positive electrode 
materials for Li-ion batteries have been 
synthesized by the combustion method and then 
characterized by X-ray diffraction,  magnetic 
measurements and galvanostatic tests. The 
thermal and structural stability of the chemically 
delithiated LixNi0.7-yCo0.3-yMn2y O2 powders 
using NO2BF4 oxidizer was investigated using a 
thermal gravimetric analysis (TGA) combined 
with X-ray diffraction (XRD) techniques.To 
explain the TGA results shown in Figure 1, 
several mechanisms were proposed and are 
achieved to determine the degradation 
mechanism and to explain the differences in 
thermal stability observed upon increasing the 
decomposition temperature on the both material 
compositions. In both cases, the degradation 
occurs in too steps, corresponding to the 
transition between the initial α-NaFeO2 type 
phase and a pseudospinel phase, which involves 
into a NiO type phase at higher temperature 
(Fig. 2). However, it appears clear from this 
safety study the adoption of 
LiNi0.65Co0.25Mn0.10O2 in Li-ion cells will 
significantly improve cell abuse tolerance and, 
thus, make this technology suitable for large-
scale applications.    
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Abstract  

Physical, mineralogical, chemical and 
mechanical studies were carried on treated muds 
(raw mud, mud without salt, calcined mud and 
calcined mud without salt) from the Chourfa 
dam (NW Algeria, Region of Mascara) to 
understand the influence of certain parameters 
and the general behavior of muds. Thus another 
treatment is added by incorporeity two binders 
(lime, cement) and sand. The results 
corresponding to these treatments exhibit an 
improvement of the portance value. Also note 
the improvement of the unit weight of solid 
phase increasing. These results provide us with 
the criteria for realization layer of foundation or 
basic layer (of road).   

 

Keywords: Muds, Valorization, Incineration, 
Pollution, Layer Foundation. 
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Abstract 

In the present work, we use the method 
of the Vickers indentation to characterize fragile 
materials (microhardness and the toughness). 
The principle of this method is to create the 
fissuration with the help of a pointed indenteur 
to square basis (Vickers diamond). We get 
deferential types of cracks (radial, median, 
lateral) that depend of the maximal load of 
indentation. We characterized two aluminas, 
respectively to small grains and to big grains, 
elaborate from powder of purity 99,99% and of 
module of Young 390 GPa. We measured the 
diagonals of the Vickers prints and the lengths 
of cracks create. The tenacity has been 
calculated while using different formulas 
(concerning different systems of fissuration) 
data in the literature, to the one of Liang that 
seems to be a standard formula applying to all 
systems of fissuration. 
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Abstract  

In this work, we study the 
microstructure and the microhardness Vickers of 
a set of composit  Al-X wt.% Al2O3 (X = 2, 4, 
16, 40) alloys with comparison to that of pure Al 
and Al2O3 materials. The pure materials and 
composite alloys were elaborated under vacuum 
by high fusion temperature (HF) process from 
compacted high-pure powders. The mechanical 
properties investigations were made by means of 
of X-ray diffraction (XRD) analysis, optical 
micrograph observations and Vickers 
microhardness tests. The XRD spectrums made 
with Cu λkα = 0.154 nm radiation show that the 
microstructures of the as-alloys are a mixture of 
the CFC Al solid solution and the α-Al2O3 
alumina which increases with alumina contents. 
We observe a grain size refinement in the alloys 
and a stabilized microhardness Vickers. This is 
essentially due to a strengthening of aluminium 
by alumina particles insertion in the HF melted 
alloys. 
 
Keywords: Al/Al2O3; HF; XRD, 
microstructure, microhardness. 
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Abstract  

The simulation of the physical 
components semiconductor uses approximations 
varied depending on the type of devices to study 
and expected effects. Also, the systems obtained 
are rarely simple to solve. Numerically, the 
transportation problems are most difficult to 
discrete. It should also be noted that the problem 
is strongly nonlinear, coupling quantities very 
heterogeneous and are not at all in the same 
order of size. It should be noted moreover than 
the exploitation of the physical models can be 
conceived only if the computing times remain 
reasonable. 

The physical model as simple 
implemented for HBT transistors is the model of 
drift diffusion. This model is given in the form 
of differential equations in partial derivatives, 
describing the physical behavior of charges and 
currents in each part of the device. 

The objective of our work consists in 
studying the electronic properties of a 
heterojunction bipolar transistor based AlxGa1-
xAs /GaAs, and the distribution of electric 
potential, of  the field electric thus the 
concentration of the electrons and the holes.  
 

Keywords: HBT (heterojunction bipolar 
transistor), AlxGa1-xAs /GaAs, Modeling, drift 
diffusion. 
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Abstract  

The integration of active components 
has undergone an important development in 
recent decades, especially in integrated passive 
components in microwave particularly for 
telecommunications to be a key issue for future. 
So it is very limited for these passive 
components and more particularly for inductors. 
Despite efforts made to reduce the size of 
integrated micro inductors in high frequency. 
Their surface remains very important. This 
explains the high cost of the component, the 
considerable weight and bad quality. The 
conception of such   device was for ever a matter 
of experience for researchers. This experience 
remains an asset which is not sufficient to satisfy 
the widespread constraints variables for complex 
devices. In our article, we work on modelling 
micro planar inductor. The work is based on 
modelling aspects of this component with 
consideration of the main physical phenomena 
(coupling capacitance, skin effect, proximity ... 
..). Finally it will be a comparison with the 
experiment results. 

 

Keywords: Micro planar inductor, coupling 
capacitance, skin effect, proximity effect. 
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Abstract  

Gallium arsenide (GaAs) thin films have 
been electrodeposited on ITO-coated glass 
substrates from acid aqueous solution by 
electrodeposition technique. Two acidic 
solutions of pure metallic gallium and arsenic 
oxide were separately dissolved in concentrated 
hydrochloric acid. The resulting solution was 
obtained after adding equimolar amounts of the 
previous prepared solutions. 

The structure and morphology of the 
prepared films were analyzed by X-ray 
diffraction (XRD) and atomic force microscope 
(AFM). The absorption spectra were performed 
at the room temperature using a UV-VIS 
spectrometer. The optical measurements were 
carried out in the wavelength range from 200 to 
1100 nm. 

The XRD patterns exhibit that only 
cubic GaAs phase is observed with preferred 
orientation at the (200) plane. The average 
crystallite size was estimated from the XRD 
spectra by applying the Debye-Scherrer method 
in the range 10-143 nm. From the AFM 
visualizations, the obtained films had a rough 
surface with a RMS roughness found to be about 
18.4 nm. The analysis of the optical absorption 
data revealed a direct band gap energy for the 
layer deposited at time deposition td = 5 min. 
 
Keywords: AFM, Electrodeposition, GaAs, 
XRD.  
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Abstract  

Stoichiometric amounts of the elements 
of 99.999% purity Sn , Sb, and S were used to 
prepare the initial ingot of SnSb2S4. The 
mixture was sealed in vacuum in a quartz tube. 
The quartz tube was heated slowly (10 °C/h). A 
complete homogenization could be obtained by 
keeping the melt at 600°C for about 48 h. The 
tube was then cooled at the rate 10 °C/h. So the 
cracking, due to thermal expansion of the melt 
on solidification, was avoided. X-rays of powder 
analysis showed that only homogenous SnSb2S4 
phase was present in the ingot [1]. Crushed 
powder of this ingot was used as raw material 
for the thermal evaporation. SnSb2S4 films were 
prepared on to glass substrates by thermal 
evaporation method. We have studied the 
deposition parameters of SnSb2S4 thin films. 
We describe the effect of different annealing 
process on structural, optical and electrical 
properties of SnSb2S4 thin films. The as-grown 
films were annealed in air and in vacuum for 1 h 
at various temperatures. It can be observed that 
the most important changes in structural, 
electrical and optical properties occur around 
150 °C. In all cases the samples after annealing 
exhibited p+ type conductivity. 

 

Keywords: SnSb2S4, Thin films, Structural 
properties, optical and electrical properties. 
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Abstract  

Scheelites doped rare earth ions have 
been extensively studied as solid state lasers, 
scintillating medium and electro-optic materials. 
Particularly, because of its simple energy level 
diagram, ytterbium appears as a promising ion in 
these fields.  

The crystal field splitting of 4F7/2 and 
4F5/2 multiplets of Yb3+ doped MWO4: (M= 
Sr, Pb and Ca) was calculated using a 
parameterized Hamiltonian including crystal 
field terms. All the calculated results are in good 
agreement with the experimental values. The 
corresponding crystal field strength parameters 
were calculated, these parameters increase with 
decreasing ionic radius of M2+ host cation. A 
linear trend is obtained for the different studied 
scheelites. 

Using the general evolution of the 
crystal field parameters of the Yb3+ ions in 
different scheelites, we estimate these 
parameters for Yb3+ doped ZnWO4. The 
calculated energy level diagram is in good 
agreement with experimental results. 
 

Keywords: Scheelites, rare earth, crystal field 
parameters, luminescence.  
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Abstract 

We study, in the microwave domain, the 
transmission spectra through a hybrid quasi-
periodic multilayer structures constructed from 
high-low indices-contrast (Roger and Air) 
quarterwavelength layers. The Quasi-periodic 
hetero-structures, formed by concatenating 
hybrid quasiperiodic (generalized Cantor 
structures GC(m, n), generalized Fibonacci 
structures GF (m, n) and generalized Thue-
Morse structures GT-M(m, n); l, m and n are 
integer) sequences of different order have 
properties markedly different from classic 
systems. In this study, the transmission 
properties of hybrid quasi-periodic photonic 
crystals with defects are studied by using a 
Transfer Matrix Method approach (TMM). 
Results are presented for normal incident wave 
with TE polarizations. 

By increasing the parameter l, m and n 
of thus structures, it is found that the 
transmission bands of these structures are 
separated by many photonic bands gap (PBGs); 
so we can speak about a polychromatic filter that 
covers the frequency range of Global System for 
Mobile Communication (GSM) and based on 
hybrid quasi-periodic multilayer structures in 
microwave domain. 

 
Keywords: Polychromatic filters, Quasi-
periodic photonic structure, Generalized Cantor 
Class, Generalized Fibonacci Class, Generalized 
Thue Morse Class. 
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Abstract 

The aim of this work is to study and 
realize waveguides using porous silicon. Our 
studies are based on the conventional guiding by 
total internal reflection. A numerical method 
based on finite difference time domain (FDTD) 
is used to calculate the electric field, the 
magnetic field and the power guided in our 
waveguides. In the fabrication process 
electrochemical etching is used to obtain a 
lateral structuration of the optical index for a 
better confinement of light. To validate the 
simulation, we analyze the guided light 
propagating in the fabricated waveguide. A good 
agreement is found between theoretical and 
experimental results. 

 
Keywords: Porous silicon, guided optics, finite 
difference-time-domain (FDTD) methods, 
electrochemical etching. 
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Abstract 

GaN-based microwave power high 
electron mobility transistors (HEMT’s) have 
defined the state-of-the art for output power 
density and have the potential to replace GaAs-
based transistors for a number of high-power 
applications. The GaN-based material system, 
consisting of GaN, AlN, InN and their alloys, 
has become the basis of an advanced, 
microwave-power-device technology for a 
number of reasons. GaN has a breakdown field 
that is estimated to be 3 MV/cm, which is ten 
times larger than that of GaAs, and a high peak 
electron velocity of cm/s. In addition, this 
material system is capable of supporting a 
heterostructure device technology with a high 
two-dimensional electron gas (2-DEG) carrier 
density and mobility. As a result of these 
properties, excellent high-frequency, high-power 
performance has been achieved with GaN based 
HEMTs especially the AlGaN/GaN HEMT’s 
which become an attractive candidates for high 
voltage, high power operation at microwave 
frequencies. 

However, the improvement of these 
performances still subject to the influence of 
defects and traps, that are attributed 
responsibility for anomalies on out put 

characteristics I-V such as kink effect, current 
collapse, hysteresis phenomena, the threshold 
voltage shift...etc. For that, an understanding of 
defects and anomalies in these structures is 
essential for improving materials quality and, 
consequently, device performances. Many 
research activities are directed toward 
understanding and eliminating these parasitic 
effects and the minimization of trapping effects. 

This paper reports on parasitic effects 
observed on output characteristics of GaN-based 
HEMT on sapphire (Al2O3) substrate, in 
addition to defects presents in such 
heterostructures in order to explain their origin. 
Our sample was characterized using 
Conductance Deep Level Transient 
Spectroscopy’s technique (DLTS) so as to probe 
deep levels through the entire structure, identify 
and estimate their localization. The usual 
parameters (activation energy Ea and apparent 
capture cross section σn) were determined from 
an Arrhenius analysis of the CDLTS peak 
positions as a function of rate window (en). 

The relationships between the measured 
drain current transients and the device surface 
and buffer layer properties are discussed. 
 
Keywords: Collapsse effect, GaN, AlGaN, 
HEMTs ,Traps, CDLTS. 
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Abstract 

      Mechanical alloying is a non-
equilibrium process for materials synthesis. It 
has been used to obtain nanocrystalline ternary 
Fe50 Al40Ni10 alloy. Fe, Al and Ni elemental 
powders have been ball milled in a planetary 
mill (Pulverisette 7, Fritsch) for various times up 
to several hours. We have studied the structural 
and magnetic properties of Fe50Al40Ni10 
obtained powders, by X-rays diffraction and 
57Fe Mössbauer spectroscopy. The X-rays 
structure analysis was performed by MAUD 
program. The main result is the formation of the 
FeAl intermetallic synthesized directly by MA 
process. Structural analysis by X ray diffraction 
reveals the formation, after 12 hour of milling, 
of a bcc solid solution of �-Fe(Al,Ni) with a 
lattice parameter close to aFe(Al,Ni) = 2.905 Å 
and of the intermetallic compound FeAl is aFeAl 
=  2.904  Å. The nanocrystallite size has been 
estimated to be about 5 nm for the solid solution 
and 10 nm for the intermetallic phase. The 
Mössbauer spectroscopy showed that there was 
interdiffusion of pure elements. The obtained 
powders are ferromagnetic with a large field 
distributions, witch are attributed to the 
existence of several types of the local Fe 
environments due to the substitution of Fe atoms 
by Al and or Ni atoms. The intermetallic 
compound undergoes a magnetic transition from 
paramagnetic to ferromagnetic state. The 
purpose of this study is monitoring the nano-
crystallisation and alloying, as a function of 

milling times from pure elements. Another 
aspect of the present work is the opportunity to 
study the availability of homogeneous synthesis 
by mechanical alloying, starting from multi-
elemental initial components. Only, very few 
papers have been found to be concerned with 
mechanical alloying of more than two 
elementary initial components. 
 
Keywords: FeNiAl, FeAl, Nanocrystallite, 
intermettalic, Mossbauer Spectroscopy. 
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Abstract  

Two kinds of interpolymer complexes as 
soluble or precipitate of different structures were 
obtained in both THF and butan-2-one as 
common solvents by monitoring the hydrogen-
bonding density within homoblends of poly(n-
alkyl methacrylate-co-4-vinylpyridine) 
(PAM4VP) and poly(n-alkyl methacrylate-co-
methacrylic acid) (PAMMA). A viscometry 
study confirmed such differences between these 
two types of interpolymer complexes from the 
behavior of the reduced viscosity of their blend 
solutions with blend composition.        

Qualitative and quantitative analyses of 
the interactions that occurred between these 
copolymers of relatively bulky side chain length 
containing various amounts of methacrylic acid 
and 4-vinylpyridine were carried out by FTIR. 

.The FTIR analysis of a 1:1 ratio blend 
carried out from above the glass transition 
temperatures of the two constituents of the 
blend, confirms the presence of strong hydrogen 
bonding interactions between the pyridine and 
the carboxylic groups within these blends even 
at 160°C. A LCST is expected to occur at higher 
temperature as shown from the progressive 
decrease of the fraction of the associated 
pyridine.  

Two kinds of interpolymer complexes as 
soluble or precipitate of different structures were 
obtained in both THF and butan-2-one as 
common solvents by monitoring the hydrogen-
bonding density within homoblends of poly(n-
alkyl methacrylate-co-4-vinylpyridine) 
(PAM4VP) and poly(n-alkyl methacrylate-co-
methacrylic acid) (PAMMA). A viscometry 
study confirmed such differences between these 

two types of interpolymer complexes from the 
behavior of the reduced viscosity of their blend 
solutions with blend composition.        

Qualitative and quantitative analyses of 
the interactions that occurred between these 
copolymers of relatively bulky side chain length 
containing various amounts of methacrylic acid 
and 4-vinylpyridine were carried out by FTIR. 

The FTIR analysis of a 1:1 ratio blend 
carried out from above the glass transition 
temperatures of the two constituents of the 
blend, confirms the presence of strong hydrogen 
bonding interactions between the pyridine and 
the carboxylic groups within these blends even 
at 160°C. A LCST is expected to occur at higher 
temperature as shown from the progressive 
decrease of the fraction of the associated 
pyridine.  
 
Keywords: Hydrogen bonding, interpolymer 
complexes, poly(n-alkyl methacrylate-co-
methacrylic acid), poly(n-alkyl methacrylate-co-
4-vinylpyridine) , FTIR, viscometry . 
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Abstract  
Metal-semiconductor (MS) Schottky 

diodes were fabricated by deposing 
SnO2:Sb:Tb3+ elaborated by the sol–gel method 
on silicon substrates or porous silicon (PS) 
substrates. Using the model of the thermoionic 
emission the diode indicates non-ideal current-
voltage (I-V) behavior with an ideality factor (n 
=24.2) high greater then unity and a relatively 
large values of series resistance Rs (Rs=2022Ω) 
in the case of PS(p) in PS (p+) substrates ((n = 
6) and Rs=174Ω). In order to good interpret the 
experimentally non-ideal (MS) Schottky diode 
we show that this behavior is caused by the 
effects of interface parameters. A novel 
calculation of the ideality factor n by taking into 
account in additional interface layers, that the 
applied voltage V is divided between the 
diffusion potential (VD) across the 
semiconductor space charge region and a 
potential (Vi) shared by the interfacial layer 
formed between the silicon and the tin oxide 
(layer of oxide and/or an atomic interface region 
due to the charging of interface states). The 
ideality factor obtained is n =1,05 it is show that 
the voltage drop across the interfacial layer will 
increase the ideality factor. To identify current 
transport mechanisms dominated, analyze of 
obtained results with three models inducts that 
the trapped-limited current is the dominate 
mechanism. The analyses of I-V characteristics 
confirmed that interfacial layer and interface 
states are important parameters that influence 
the electrical characteristics of metal-
semiconductor (MS) devices. A diagram of the 
energy band levels is proposed to model the 
processes of carrier transport through the 

SnO2/SP junctions. We used a theoretical 
models to determinate the interface states 
density and the lowering Schottky barrier height 
for these structures. 
 
Keywords: Schottky diodes, ideality factor, 
transport mechanisms, Oxide layer. 
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Abstract 
 InAs quantum dots grown by molecular 
beam epitaxy have been investigated. The power  
and temperature dependences are also reported. 
The activation energies Ea1 and Ea2 are 256 
meV and 47 meV, respectively. The theoretical 
value of InAs band gap is from 0.35 eV at room 
temperature to 0.415 eV at 0 K, but observed 
value of photoluminescence peak energy is 1.1 
eV. 
 It was explained that there is no 
contradiction between these two values. The 
photoluminescence peak position were founded 
by us was red-shifted with increasing 
temperature. The power dependence was 
measured from 0.1 mW to 35 mW, the radiation 
from first excited state starts to appear at 
relatively high power. 
 
Keywords : Quantum dots, InAs/GaAs, 
Photoluminescence, Activation energy. 
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Abstract 

In this work we try to optimize the 
structure of the dielectric periodical omni 
directional mirror H(BH)j by studying the effect 
of different parameters such as the number of bi 
layers j , the refractive indices nH and nB and 
the deformation of all the structure on the 
transmission spectra’s in the spectral range 0.3-2 
�m.. The number of bi layers j was optimized to 
15 leading to highest width of the photonic band 
gap (PBG). In addition we find that the 
bandwidth of the PBG increases by increasing 
the ratio between the high and the low refractive 
indices. The effect of the deformation of the 
structure by the function d= � exp(- �/j) where d 
is the thickness of the layer with high refractive 
index or the thickness of the layer with low 
refractive index, �and �are two parameters 
which represent the degree of the deformation an 
j is the number of the layers in the structure was 
also studied. It has been shown that a complete 
omni directional mirror was established by 
optimizing the adequate parameters a, b and j. 
This result is very important since the complete 
omni directional mirror in this spectral range is a 
serious candidate in the telecoms applications. 
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Abstract 
 Photothermal deflection is used in order 
to investigate the photo-induced carriers’ 
lifetime in a thin semiconductor layer on a 
substrate, when illuminated by a modulated and 
monochromatic light beam. 
 
 The theoretical model used for 
simulation is based on the resolution of both 
heat and carrier diffusion equations; amplitude 
and phase of theoretical signal are therefore 
obtained. In this case, the influence of optical, 
thermal and transport parameters on theoretical 
signal are tested. In particular, the effects of 
minority carrier lifetime on the two signal 
components are revealed. From comparison of 
theoretical curves to the experimental 
photothermal signal for GaSb, AlAsSb, and 
GaAlAsSb grown by MBE on GaSb substrates, 
bulk lifetime and surface recombination velocity 
of the photo-generated carriers are deduced. 
 
Keywords : photothermal deflection, lifetime, 
semiconductor, heat diffusion. 
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Abstract 
Crystalline salts of optically active 

amino acids represent an important class of so-
called semi-organic crystals, which can combine 
the positive features of both, organic and 
inorganic crystals. In particular, the salts of L-
histidine (L-His) display high Non Linear 
Optical (NLO) properties due to the presence of 
imidazole and amino-carboxylate groups in 
histidine molecule. 

The NLO properties depend on different 
parameters: chemical composition, symmetry, 
conformation and charge state of cation, 
hydrogen bonds, etc. In order to study the effect 
of these parameters we have prepared a series of 
NLO based histidine crystals with various 
inorganic acids: 

L-His+HBr + H2O, L-His + HCl + 
H2O, L-His+HNO3+H2O and L-His+ (H3PO4, 
H2PO4). The crystals structures where 
determined by X-Ray Diffraction. All 
compounds exhibits acentric unit cell. In order 
to investigate microscopic non-linear optical 
(NLO) behaviour we have carried out a 
theoretical study of the examined complex, the 
electric dipole µ, the polarizability ل and the first 
hyperpolarizability â were computed using 
DFT//B3LYP/6-31G (d) method. The 
calculation shows that all salts of L-histidine 
exhibits non-zero â value revealing microscopic 
second order NLO behavior: (L-
His+HNO3+H2O [â = 11.33 10-31 esu]; L-
His+HBr+H2O [â = 16.33 10-31 esu]; L-His+ 

(H3PO4, H2PO4) [â = 24.99 10-31 esu] 
and L-His.HCl.H2O [â = 31.97 10-31 esu]). Due 
to the acentric unit cell and the high 
hyperpolarizability, all synthesis compounds 
could be promising materials for NLO 
applications. 
Keywords: L-Histidine; NLO; 
hyperpolarizability; DFT. 
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Abstract 
Two organo-metallic chalcones as second-order 
nonlinear optical (SONLO) material, were 
synthesized  via Knovoenagel reactions of 
ferrocene carboxaldehyde and two active 
methylene compounds and evaluated. The 
ferrocenyl chalcones prepared have shown a 
bathochromic shift and thermal stability in 
polymeric films. On heating the dyes films up to 
90 ºC, the extent of degradation reaches up to 
56.68 % and very small amounts of degradation 
were observed at  60 ºC for 40 and 60 min. 
These compounds have UV-Vis bathochromic 
shift, enabling them to be used as Second Order 
Nonlinear Optical materials in the blue domain 
as well as dyes. 
 
Keywords: Ferrocene , Second Order 
Nonlinear, Optical materials , thermal 
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Abstract 
 
Using the plane wave version of the full 
potential linear muffin-tin orbitals method 
(FPLMTO)    to calculate structural and 
electronic properties of GdN under pressure. 
While it s ambient structure is found to be stable 
in the NaCl-type structure.We predict NaCl-type 
to CsCl-type structure phase transition in GdN. 
We have, therefore, calculated electronic band 
structures, equilibrium lattice constants, bulk 
moduli  for GdN in the B1 and B2 phases. 
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Résumé  
 

Le rayonnement ultraviolet est 
actuellement de plus en plus utilisé pour amorcer 
des réactions de polymérisation en raison des 
nombreux avantages que présente ce processus 
par rapport au processus thermique classique 
comme la vitesse de polymérisation élevée, 
technologie propre sans d’émission de vapeur de 
solvant dans l’atmosphère, réactions à 
température ambiante,processus de 
photopolymérisation très rapide. Plusieurs 
domaines d’application des systèmes 
photopolymères ont connu un développement 
important au cours des dernières années,d’une 
part ,en microélectronique où la réalisation 
d’images en relief à haute résolution par 
irradiation des résines photosensibles a permis 
de densifier et de miniaturiser les microcircuits, 
et d’autre part pour le traitement de surface des 
matériaux. La photogravure est le processus qui 
nécessite le  plus de précision dans la fabrication 
des circuits  intégrés. L'industrie de la 
microélectronique a connu un progrès 
considérable tant en terme de performances des 
circuits   imprimés qu'en réduction des coûts de 
production résultant essentiellement de la 
réduction en dimension de l'unité de base du 
circuit intégré. Ces performances sont dues en 
partie à l'élaboration des résines photosensibles 
mieux adaptées aux exigences de la 
photolithographie et le transfert du motif de la 
résine sur le matériau afin d'augmenter le taux 
d'intégration des circuits .Le processus 
d'insolation de la résine (UV proche,UV 
lointain,Laser,visible,..) utilisé dépend  du type 
de photorésist à préparer.Dans ce travail, nous 
avons étudié l’influence de certains facteurs sur 
l’insolation et la photosensibilité des résines 
photoréticulables comme la concentration et la 
nature du photoamorceur,  la nature et  la 

concentration des oligomères et des monomères 
photoréticulables et  l’intensité  et le domaine 
d’irradiation. Les différents changements dans la 
formulation photopolymérisable sont analysés 
par spectroscopie infra rouge, par la mesure de 
la dureté superficielle et de l'adhérence du 
photopolymère . 
Mots clés : Circuit intégré, insolation, 
microélectronique, microcircuit, photoamorceur 
photolithographie , photosensible, rayonnement 
UV, résine, polymérisation,    
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Résumé  

La présente contribution porte sur 
l’étude du comportement à chaud de l’alliage de 
titane TA6V. Le comportement rhéologique de 
notre alliage a été caractérisé à partir des essais 
de compression à chaud pour différentes 
températures et vitesses de déformation. 

Ceci nous a permis de définir l’aptitude 
à la déformation à chaud dans des conditions 
données et d’obtenir des lois de comportement 
contrainte en fonction de la déformation, de la 
vitesse de déformation et de la température qui 
traduisent l’influence de la nature de l’alliage et 
des conditions de déformation sur le 
comportement rhéologique.   

Nous avons observé lors de la 
déformation à chaud par compression d’alliages 
de titane β que la polygonisation de la phase β se 
développe sur toute la gamme de vitesses. Au 
vitesses élevées interviennent des mécanismes 
de restauration dynamique évoluant en 
recristallisation continue pour les déformations > 
à 1. Pour la vitesse de 10-2 s-1, un mécanisme de 
recristallisation continue couplé à un deuxième 
mécanisme de recristallisation dynamique. Aux 
faibles vitesses se produisent simultanément 
recristallisation, croissance et restauration. 

La recristallisation continue est plus 
efficace au voisinage des joints de grains 
initiaux, là où un plus grand nombre de systèmes 
de glissement sont actifs. Les courbes 
contrainte- déformation ne présentent pas le 
profil classique, simple pic ou pics multiples 
associés au mécanisme de recristallisation 

dynamique. On peut se permettre d’écarter la 
possibilité d’une recristallisation géométrique où 
les nouveaux grains ne sont autre que les joints 
initiaux allongés et fragmentés.  

En général l’énergie d’activation est 
influencée par, la vitesse de déformation, une 
diminution de la vitesse de déformation entraîne 
une augmentation de l’énergie d’activation. 
 
Mots clés : alliage de titane, TA6V, 
compression à chaud, paramètres rhéologique. 
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Abstract 
 In this work, we examine the possibility 
to realize a low cost micro periodic n++/n doped 
silicon regions, using the porous silicon (PS) as 
a mask. The dark I-V characteristics and the 
Fourier transform infrared (FTIR) spectroscopy 
investigation of the PS layer; illustrate the 
possibility to use PS as an oxide and insulator 
layer. A micro periodic finger on the porous 
silicon layer was opened using a simple and low 
cost microgrooving machining process. Using an 
optemisated phosphors diffusion conditions, a 
micro n++ doped regions was obtained through 
the fingers and an n doped regions is obtained 
through PS. The Light Beam Induced Current 
(LBIC) mapping of the realized structure, 
confirm the presence of the micro periodic 
n++/n. 
 
Keywords: Microgroove, porous silicon, LBIC. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 
 
 
 
 
 
 
 
 


