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Abstract—In this paper, electrical characteristics of a
phenyl dithiol molecule bridging between two electrodes of
Pt are calculated and compared with a single molecule
bridging between two electrodes of Au. The metal electrodes
holding the same molecule have different transmission
profiles, thereby leading to varying I-V characteristics. We
use a simple model to analysis the I-V characteristic and
investigate that the molecule with pt electrodes has higher
current than that of with Au.
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L. INTRODUCTION

The continuous miniaturization of electronic devices
may ultimately require the use of single molecules or
atoms as electronically active elements in a variety of
applications [1]. Connecting a molecule as a bridge
between two conducting electrodes is one of the
fundamental challenges involved with the study of
electron transport through molecular junctions. In recent
years, the transport properties of single molecule systems
(composed of a molecule bridging between metal
electrodes), such as current-voltage (I-V) characteristics
have been extensively studied due to their potential use as
active components of unconventional and novel
electronic devices. Some molecules can operate as
diodes, wires, Coulomb blockade structures, or switching
devices with high negative differential resistance at room
temperature. So the investigation of electron transport in
a single molecule junction is essential to the development
of molecular electronics [2]. It is well known that such
transport properties are very sensitive to the constituent
materials. The chemical interaction between the molecule
and the electrode is likely to modify the molecule’s
profiles such as electrostatic potential, electron density,
and concomitantly the molecular energy levels or the
barriers within the electrode and molecule junction.

So one of the most critical issues hindering the
development of reliable devices is the lack of detailed
understanding of the nature of the electrode-molecule
interface and its role in modulating the conducting
characteristics of the molecule placed between the metal
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electrodes Therefore, it is useful for future research to
organize the dependence of the transport properties on
constituent materials [3].

Since Aviram and Ratner suggested the possibility of
using a single molecule as a rectifier, Reed et al first
measured the current-voltage characteristics of the dithiol
benzene system self-assembled to the Au electrodes, and
further advances have been achieved. Theoretical
approaches have also been exploited. Such as tight
binding models (TB), and density functional theory
(DFT) based calculations [4].

From the first-principles calculations, it is clear that the
chemical nature of the metal electrodes may have strong
effect on the conductance of a molecular junction. Hence,
in studying the electron transport properties through a
single molecule, it is important to design an appropriate
molecule-electrode contact, because the contact plays a
decisive role on the electron transport process through the
molecule [5,6].

In the simple tunneling model, the conductance of the
single molecular junction depends on the extent of the
hybridization, energy difference between the molecular
and metal orbitals and the local density of states of the
contact metal atoms at the Fermi level. An effective
hybridization and a small energy difference between the
molecular and metal orbitals and large p of the contact
metal atoms are essential for the single molecular
junction to achieve high conductivity. Au is known to
make good chemical contact with the thiol end groups but
the p of Au is relatively low because of its sp state
characteristics. Therefore, the Au—S bond is not always
the best anchoring group for the single molecular junction
with high conductivity. It is important to develop a pair of
metals group other than Au-S to establish highly
conductive single molecular junctions [6].

In this study, we compare the effects of Au and Pt
electrodes on molecular electronic wires. Au is the most
popular electrode material in molecular electronics.
While a variety of organic molecules have been chosen
by different research groups, the metal electrodes have
been focused on Au, as its clean surface can be easily
prepared which is essential for the formation of self-
assembled monolayers (SAM). Also Au electrodes can be
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readily connected to a device molecule by gold thiol
self-assembly.

A narrow 5d band is located at Eg for Pt. Thus, the p is
high for Pt. The increase in the conductance could be
expected for the single molecular junction with Pt
electrodes [6].

A number of theoretical models have been developed
for calculating the I-V characteristics of molecular wires
using semi-empirical [7-9] as well as first principles
theory [10-13]. In this paper we use an intuitive and
downright explanation for the observed I-V
characteristics of a single molecule bridging between two
contacts, using simple models to illustrate the basic
physics. In general, the tunneling current through a
molecular junction depends on the electronic structure of
the junction in the vicinity of the Fermi level.

In this paper it was shown that junctions with different
metal electrodes result in qualitatively different
conduction characteristics.

II.  METHODOLOGY

Figure 1 shows the configuration outline of a single
molecule wire bridging between two electrodes and
scetched in ADF tool. The conductive channel is phenyl
dithiol molecule which consists of a phenyl ring with
thiol (-SH) end groups (C¢H4S,). This end group can
attach easily to metal surfaces allowing the molecule to
function as a nanoelectronic interconnect.

The first step in understanding the current (I) vs.
voltage (V) curve for a molecular conductor is to draw
an energy level diagram and locate the Fermi energy.

A molecular channel must have an energy spectrum
which is separated into three bands at the beginning state.
The valence band of an inorganic semiconductor
corresponds to the highest occupied molecular orbital
(HOMO), while the lowest unoccupied molecular orbital
(LUMO) represents the conduction band (the difference
between the energy levels of the HOMO and LUMO)
[14].

A number of authors have performed detailed
calculations to locate the Fermi energy with respect to the
molecular levels for a phenyl dithiol molecule
bridging between two contacts, but there is considerable
disagreement. Different theoretical groups have placed it
close to the LUMO or to the HOMO. The density of
states inside the HOMO-LUMO gap is quite small
making the precise location of the Fermi energy very
sensitive to small amounts of electron transfer, a fact that
could have a significant effect on both theory and
experiment. As such it seems justifiable to treat E; as a
"fitting parameter" within reasonable limits when trying
to explain experimental I-V curves [15].

The band gap energy is wide enough so that no
electron receives thermal effect. Without applying a
voltage, the beginning energy level distributed so that, the
Fermi level is in middle of the band gap [15]. As shown
in figure 2 the supply voltage V # 0 leads to the
electrochemical potential difference u—u, = eV between
electrodes.
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Contact 1 would like to see fi(¢) and contact 2 would
like to see f ,(¢) electrons occupying the state, where f;
and f, are the contacts Fermi functions. The average
number of electrons N at steady state will be some
number intermediate between fi(¢) and f,(¢). The steady-
state current per spin is determined by:

=288 (o) (o)
=2= &)— fH(e
hrem, U 72 M
The strength of coupling of the molecule to the
contacts is important in determining the current flow. The
stronger the coupling, the larger the current. A useful
quantitative measure of the coupling results from
broadening I' of the molecular energy levels. This
broadening I can also be related to the time that T takes
for an electron placed in that level to escape into the

contact (T" = 7/7). In general, the broadening 1" could

be different for different energy levels. Also it is
convenient to define two quantities B and I, one for
each contact, with the total broadening 1 = L+, [15].

Eq 1 is the current I without charging effects. For
including this effects, potential Ugcr added due to the
change in the number of electrons from the equilibrium

value (f, = f( €, ,Er)) [15].
USCF = U(N—Zfo)(2)
Where the level € shifts up or down by this potential:
e=£y+Uscp ()

Figure 1. Schematic structure of a single phenyl dithiol
molecule bridging between two electrodes (Au or Pt).
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Figure 2. Energy level diagram of a metal molecule-metal
structure when contact 1 is positively biased. When a positive
voltage V is applied externally to the drain with respect to the

source, then the drain has an electrochemical potential lower than
that of the source by eV : p, = pl-eV.
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In the conductive channel, the energy spectrum is
expanded to a band with density of state (DoS) denoted
by D(E). For both spins over the energy level of € we
obtain Eq 4.

r

2r

Do(E)=2——2&F

(E-&)> + (1))

The number of electrons (N) and the current (I) show

the energy level with extended effect [14]. The related
equations for I and N can obtain from Esq. 3,4.
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III. RESULTS AND DISCUTION

In this section, the result of simulating a single phenyl
dithiolate molecule bridging between two Pt electrodes
has been investigated and compared with the previous
experimental [16] and simulation results of the Au
electrodes. We use the ADF tool to calculate the energy
levels of molecule.

The most important factor in determining the
conductance of a molecular wire is the location of the
Fermi energy of metallic contact relative to the energy
levels of molecule (HOMO and LOMO) and the extent of
the hybridization and energy difference between the
molecular and metal orbitals.

In our simulation, the applied voltage between two

contacts is 4V and 1"1 = F2 =0.2.

As shown in figure 3, current through the molecule
bridging between Pt electrodes is larger than that of a
molecule bridging between Au electrodes. We find in
figure 4 that platinum-contacted molecules would exhibit
even higher conductance than Au-contacted molecules.

It was mentioned in Ref [17] that Hitachi Advanced
Research Laboratory (Japan) indicates that PDT
molecular wire junctions based on Pt electrodes can also
be easily formed, therefore pt electrodes can use
practically as the electrodes of molecular junctions.

The higher conductance is the result of smaller
difference between the Fermi level and molecule
(HOMO-LOMO) level for Pt. Figure 6 shows the density
of states for the PDT molecule with Au and Pt electrodes.
As shown in figure 5 and 6 the difference between the
Fermi energy and nearest molecule level in the molecule
with Pt electrode is smaller than Au. In other words, Pt
has a higher density of states in the adjacency of the
Fermi level than Au.

The Fermi energies used in this simulation were
E=-5.3 eV for Au and E=-5.9 eV for Pt.

The experimental results [16] of current-voltage
characteristic for Au electrod is similar to the simulation
results in figure 3.
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Figure 3. Current-voltage (I-V) characteristic of a phenyl
dithiolate molecule bridging between two: a)Au electrodes (solid
lines). b) Pt electrodes (dashed lines). The current for molecule
with Pt electrodes is higher than with Au.
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Figure 4. Conductance of a phenyl dithiolate molecule wire
bridging between: a) Au electrodes (solid lines),
b) Pt electrodes (dashed lines)
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Figure 5. Comparison of the energies of HOMO and LUMO
levels of the neutral gold-,and platinum-contacted molecules.
The Fermi energy (Er ) is the average of the HOMO and
LUMO energies.
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Figure 6. Density of states for a single PDT molecule between:
a)Au electrodes, b) Pt electrodes. Pt has a higher density of states
in the adjacency of the Fermi level than Au

IV. CONCLUSION

It is obvious from the results that Pt makes better
electrodes than Au metals, due to a closer positioning of
the transmission resonance to the Fermi level. So the
current and conductance of a molecule with Pt electrodes
is mainly larger than that of a molecule with Au
electrodes.

In this paper we investigated that changing the
electrode material, would efficiently improve the
characteristics of a metal-molecule-metal junction.

CSNDSP 2010

REFRENCES

[1] M.C.Pettyand, M.R.Bryce,editors, "An Introduction to
Molecular Electronics", Oxford University Press, New
York,1995.

[2] S.N.Rashkeev, M.Di Ventra,and S.T.Pantelides, "Transport in
molecular transistors: Symmetry effects and nonlinearities",
Physical Review B, vol.66, 033301, 2002.

[3] Hisashi Kondo,Jun Naral,Hiori Kino, "Transport properties
of a biphenyl-based molecular junction system—the electrode
metal dependence", J.Phys, Condens.Matter, vol.21,
pp-064220(5pp), 2009

[4] Yeonchoo Cho,Woo, Youn Kim,and Kwang S.Kim, "Effect
of Electrodes on Electronic Transport of Molecular Electronic
Devices", J.Phys.Chem.A,vol.113, pp. 41004104, 2009.

[5] W.T.Geng, Jun Nara,and Takahisa Ohno, "Impacts of metal
electrode and molecule orientation on the conductance of a
single molecule", Applied physics letters, vol.85, no.24, 2004

[6] Manabu Kiguchi, "Electrical conductance of single C60 and
benzene molecules bridging between Pt electrodes", Applied
physics letters, vol.95, pp.073301, 2009.

[71 L. E. Hall, J. R. Reimers, N. S. Hush, and K. Silverbrook,
"Formalism, analytical model, and a priori green's-function-
based calculations of the current-voltage characteristics of
molecular wires", J. Chem. Phys, vol.112, pp.112-1510, 2000.

[8] M. Magoga and C. Joachim, "Conductance of molecular wires

connected or bonded in parallel", Phys. Rev. B, vol.59(24),
pp.16011-16021, 1999.

[91 M. Paulsson and S. Stafstr om, "Self-consistent-field study
of conduction through conjugated molecules", Phys. Rev. B,
vol.64, 035416, 2001.

[10] J. M. Seminario, A. G. Zacarias, and J. M. Tour, "Molecular
current-voltage characteristics", J. Phys. Chem. A, vol.103,
pp.7883-7887,1999.

[11] M. Di Ventra, S. T. Pantelides, and N. D. Lang. First-
principles calculation of transport properties of a molecular
device", Phys. Rev. Lett., vol.84,pp.979, 2000.

[12] P. S. Damle, A. W. Ghosh, and S. Datta, " First-principles
analysis of molecular conduction using quantum chemistry
software", Chem. Phys., vol. 281, no.171,2002.

[13] Y. Q. Xue, S. Datta, and M. A. Ratner, "Charge transfer and
band lineup in molecular electronic devices: A chemical and
numerical interpretation”, J. Chem. Phys, vol.115, pp.4292-
4299, 2001.

[14] Tran Tien Phuc, " On theory of single-molecule transistor",
Journal of Physics: Conference Series, vol.187, 012055,2009.

[15] Magnus Paulsson, Ferdows Zahid and  Supriyo Datta,
"Resistance of a Molecule", chapter in Handbook of
Nanoscience, Engineering and Technology ed. S. Lyshevski,
CRC Press, ISBN: 0-849312000, 2002

[16] Kazunori Horiguchi, Shu Kurokawa, and Akira Sakai,
"Conductance and -V characteristics of Au/BPY/Au single
molecule junctions",J. Chem. Phys. 131, 104703;
doi:10.1063/1.3212696 (5 pages) (2009)

[17] W.T.Geng, Jun Nara and Takahisa Ohno, "Adsorption of
benzene thiolate on the (111) surface of (=Pt, Ag, Cu) and the
conductance of M/benzene dithiolate/molecular junctions: a
first-principles study”, Thin Solid Films Vol.464-465,
pp-379-383, October 2004.



	CSNDSP2010_Proceeding
	Proceedings of the Seventh IEEE, IET International Symposium on CSNDSP
	Contents
	Foreword from Northumbria University
	Foreword from Deans
	Chair’s Message
	Steering Committee
	Local Organising Committee
	Chair of Special Sessions and Colloquiums
	National/International Technical Committee
	Keynote Speakers
	Conference-at-a-glance
	List of Papers
	AUTHORS’ INDEX
	ACSP: Fast Transform and Algorithms for Communications and Signal Processing

	ACSP-1: Is it a Specific Vocal Tract Shape in Order to Pronounce Emphatics?
	ACSP-2: Coefficients and generating functions of sinc^N FIR filters
	ACSP-3: A Novel Adaptive LMS-based Algorithm Considering Relative Velocity of Source
	ACSP-4: Implementation Alternatives of Space Block-Coded OFDM
	ACSP-5: Simple DSP-IDFT Techniques for Generating Spectrally Efficient FDM Signals
	ACSP-6: Feature Selection using an Ensemble of Optimal Wavelet Packet and Learning Machine: Application to MER Signals
	ACSP-7: Parallel Architecture of an All Digital Timing Recovery Scheme for High Speed Receivers
	ACSP-8: Fast and Flexible Pipelined Multi-processor Architecture for Multimedia Device
	ACSP-9: Fuzzy Future Demand Uncertainty Management in Optical Networks
	ACSP-10: Frame Synchronization with Large Carrier Frequency Offsets: Point Estimation versus Hypothesis Testing

	AHN: Ad-hoc Networks

	AHN-1: A Soft Admission Control Methodology for Wireless Ad-Hoc Networks: Evaluating the Impact on Existing Flows before Admission
	AHN-2: Graphical System-level Simulations for Wireless Sensor Networks Design Space Exploration at Hardware and Software Levels
	AHN-3: Impact of node density and mobility on the performance of AODV and DSR in MANETS
	AHN-4: Implementation of Microscopic Parameters for Density Estimation of Heterogeneous Traffic Flow for VANET
	AHN-5: Node failures on MANET Routing with Multimedia traffic
	AHN-6: Estimating resources in Wireless Ad-Hoc Networks: a Kalman Filter approach

	ATST: 
Antenna Technology for Satellites and Terrestrial Wireless Systems
	ATST-1: Resource allocation algorithms applying multiuser spatial multiplexing in multiple antenna systems
	ATST-2: Measurement on Simple Vehicle Antenna System Using a Geostationary Satellite in Japan
	ATST-3: Dual-Band Circularly Polarized Antennas for GNSS Remote Sensing onboard Small Satellites
	ATST-4: Expectation Maximization - Matrix Pencil Method for Direction of Arrival Estimation
	ATST-5: CRLB and ML Algorithm for Joint Recovery of Carrier Phase and IQ Imbalance
	ATST-6: Synthesis of Adaptive Interpolated Beamformer
	ATST-7: The Effect of the Turn ‘On’ Resistance of an Active Device and the Q Factor of the Load harmonic Network on the Efficiency and Efficiency Bandwidth of a Class E Amplifier
	ATST-8: The Effects of a Finite Ground Plane on the Characteristics of Printed Patch Antennas with and without a Suspended Patch
	ATST-9: Determination of the Transformers Turn Ratios and Design of a Circular Polarised Cross Slot Coupled Antenna
	ATST-10: To Design and Model a Class F Amplifier and Investigate the Effect of Losses on the Efficiency of dc to ac Power Conversion
	ATST-11: A Low Profile Radiating Element with Nearly Hemispheric Coverage for Satellite Communications On-The-Move Hybrid Array Antenna

	BWN: Broadband wired and wireless networks

	BWN-1: Broadband future access networks with low energy consumption impact
	BWN-2: An analytical multiple scattering model to characterize free-space millimeter-wave and optical links in presence of atmospheric impairments
	BWN-3: Transparent Wireless Transmission over the ACCORDANCE Optical/Wireless Segment
	BWN-4: A Gateway to the European Optical Network Research
	BWN-5: Power Consumption of Wired Access Network Technologies
	BWN-6: An Efficient FPGA-Based Hardware Implementation of MIMO Wireless Systems
	BWN-7: Decode-and-Forward Relaying Technique in UMTS Networks
	BWN-8: Orthogonal-SLM Technique for PAPR Reduction and Recovery Without Side Information in OFDM Systems

	CCEW: Channel Coding and Equalisation for Wireless Broadband Communications Systems

	CCEW-1: Joint Carrier Frequency Offset and Fast Time-varying Channel Estimation for MIMO-OFDM Systems
	CCEW-2: Efficient Channel Estimation for Chip Multiuser Detection on Underwater Acoustic Channels
	CCEW-3: Stochastic Modeling of Pseudolite Clock Errors Using Enhanced AR Methods
	CCEW-4: DMT Based Power-Line Communication System Channel Estimation Enhancement via Sparse Bayesian Regression
	CCEW-5: Simulated and Semi-Analytical Throughput Evaluation for AMC-OFDMA Systems
	CCEW-6: Pilot Aided Equalization with Constrained Noise-Estimation Filter
	CCEW-7: Closed-Chain Error Correction Technique for Turbo Product Codes
	CCEW-8
: The Stability of LDPC Codes with Higher Order Modulation Schemes

	CCS: Chaos in Communications Systems

	CCS-1: Reduced observer and its application to synchronization of chaotic systems
	CCS-2: Chaotic optical phase generated by electro-optic and optoelectronic nonlinear and nonlocal delayed feedback: successful field experiment at 10 Gb/s
	CCS-3: Implementation of a secure digital chaotic communication scheme on a DSP board
	CCS-4: Performances of Chaos Coded Modulation schemes based on High Dimensional LDPC Mod-MAP mapping with Belief Propagation Decoding
	CCS-5: Synchronization of hybrid systems for secure multimedia streaming
	CCS-6: Toeplitz-Structured Chaotic Sensing Matrix for Compressive Sensing
	CCS-7: Embedded Genesio-Tesi Chaotic Generator for Ciphering Communications
	CCS-8: An FPGA Implementation of a Feed-Back Chaotic Synchronization for Secure Communications
	CCS-9: Secure Digital Communication based on Hybrid Dynamical Systems

	CN: Computer Networks

	CN-1: Network Modeling Technique: A Case Study
	CN-2: Network Performance Evaluation Based on SoC design Methodology
	CN-3: Optimizing Multicast Operation in Ethernet Carrier Networks
	CN-4: Dynamic Generation of Flexible User Interface for Remote Control
	CN-5: Gradient projection based RWA algorithm for OBS network
	CN-6: On Evaluating the Latency in Handing Over to EAP-enabled WLAN APs from Outdoors
	CN-7: K Nearest Neighbors Based on Lateration for WLAN Location Estimation
	CN-8: The Cross-layer Adaptation of TCP-Friendly Rate Control to 3G Wireless Links
	CN-9: An E-shop Log File Analysis Toolbox
	CN-10: Improved Antnet Routing Algorithm with link evaporation and multiple ant colonies to overcome Stagnation Problem
	CN-11: Analysis and Enhancement of SSL Based UMTS Authentication Protocol

	EMSSN: Embedded Mixed-Signal System and Sensor Networks

	EMSSN-1: A passively powered BAW-based multi-standard in-tire identification and monitoring system
	EMSSN-2: Energy and Throughput Optimization of a ZigBee-Compatible MAC Protocol for Wireless Sensor Networks
	EMSSN-3: Designing a Reconfigurable Architecture for Ultra-Low Power Wireless Sensors
	EMSSN-4: Parallel Text Mining for Large Text Processing
	EMSSN-5: Comparison of Predicted Path Loss of the 3GPP Spatial Channel Model with the IMT- Advanced Model

	GS: General Session

	GS-1: Global Motion Estimation Techniques for Compensation of Rolling Shutter Effect
	GS-2: Single Step Optimal Block Matched Motion Estimation with Motion Vectors Having Arbitrary Pixel Precisions
	GS-3: CMA-based Adaptive Antenna Array Digital Beamforming with Reduced Complexity
	GS-4: Analysis and comparison of electrical characteristics for a single molecule wire with different electrode materials
	GS-5: Design of Novel Sharp Transition Multiband FIR Filter
	GS-6: Distributed Amplify-and-Forward Cooperation While Maintaining Transmission Freedom
	GS-7: A Novel Architecture for Quantum-Dot Cellular ROM
	GS-8: A Simple Mathematical Model for Clocked QCA Cells
	GS-9: Active Low Pass Notch Filter Using Multielectrode Distributed RC Circuit
	GS-10: A Measuring Set for Visualization of Ballistic Impact on Soft Armor
	GS-11: Sequential Symbol Synchronizers based on Pulse Comparation by Positive Transitions at Half Rate
	GS-12: Single Channel Digital Tanlock Based Loop
	GS-13: Time Delay Digital Tanlock Loop with Acquisition-Aided Circuit

	Nets4Cars: 
Communication Technologies for Vehicles 
	Nets4Cars-1: A Timer-based Intelligent Flooding Scheme for VANETs
	Nets4Cars-2: A Message Propagation Model for Hybrid Vehicular Communication Protocols
	Nets4Cars-3: Performance Evaluation of Phase Modulation Schemes for TETRA Application
	Nets4Cars-4: Vehicle wireless communications Cell design
	Nets4Cars-5: Performance Modeling Methodology of Emergency Dissemination Algorithms for Vehicular Ad-hoc Networks
	Nets4Cars-6: Intra-Vehicular Verification and Control: A Two-Pronged Approach
	Nets4Cars-7: Study on Effect of Adding Pupil Diameter as Recognition Features for Driver's Cognitive Distraction Detection
	Nets4Cars-8: Data Rate Selection in WBSS-Based IEEE 802.11p/WAVE Vehicular Ad Hoc Networks
	Nets4Cars-9: Coverage Performance of MB-OFDM UWB In-car Wireless Communication
	Nets4Cars-10: Membership Service Specifications for Safety-Critical Geocast in Vehicular Networks
	Nets4Cars-11: HMM-based Modelling of Roadside-to-Vehicle WLAN Communications
	Nets4Cars-12: Cell Breathing and Cell Capacity in CDMA: Algorithm & Evaluation
	Nets4Cars-13: Improved Time-Domain Channel Estimation Techniques in IEEE 802.11p Environments
	Nets4Cars-14: Converging Time Synchronization Algorithm for Highly Dynamic Vehicular Ad Hoc Networks (VANETs)
	Nets4Cars-15: Vehicle-2-Vehicle Communication Channel Evaluation using the CVIS Platform
	Nets4Cars-16: Prioritizing Travel Time Reports in Peer-to-Peer Traffic Dissemination
	Nets4Cars-17: Development of a Wireless Communication and Localization System for VRU eSafety

	OTSP: Optimisation Techniques for Signal Processing and Communications Systems

	OTSP-1: A Review and Verification of Detection Algorithms for DVB-T Signals
	OTSP-2: Optimization of signal-processing algorithms in the Integrated Navigation System of car
	OTSP-3: An Adaptive Statistical Sampling Technique for Computer Network Traffic
	OTSP-4: Prototype Implementation and RF Performance Measurements of DSP Based Transmitter I/Q Imbalance Calibration
	OTSP-5: Multiuser Detection For Asynchronous ARGOS Signals
	OTSP-6: Integer Computation of JPEG2000 Wavelet Transform and Quantization for Lossy Compression
	OTSP-7: Optimal Cosine Modulated Nonuniform Linear Phase FIR Filter Bank Design via Stretching and Shifting Frequency Response of Prototype Filter
	OTSP-8: A Modified Evolutionary Algorithm Approach For Blind Channel
	OTSP-9: 
Nonlinear Single Channel Source Separation
	OTSP-10: On the filtering and smoothing of biomechanical data

	OWC: Optical Wireless Communications

	OWC-1: Optical Multi-Input Multi-Output Systems for short-range free-space data transmission
	OWC-2: A unified approach for Channel Modeling of Terrestrial FSO Links
	OWC-3: Implementation of a 84 Mbit/s Visible-Light Link based on Discrete-Multitone Modulation and LED Room Lighting
	OWC-4: A Gigabit/s Indoor Optical Wireless System for Home Access Networks
	OWC-5: A MATLAB-based simulation program for indoor visible light communication system
	OWC-6: Indoor Optical Wireless System dedicated to Healthcare application in Hospital
	OWC-7: The effects of Gaussian Laser Beam Divergence on the BER of FSO Communication Links
	OWC-8: Comparing The Cloud Effects on Hybrid Network Using Optical Wireless and GHz Links
	OWC-9: Small Optical Transponder for Small Satellites
	OWC-10: Assessing Availability Performances of Free Space Optical Links from Airport Visibility Data
	OWC-11: An Overview of Indoor OFDM/DMT Optical Wireless Communication Systems
	OWC-12: Integration Scenarios for Free Space Optics in Next Generation (4G) Wireless Networks
	OWC-13: Optimal Frequency Band Division for Visible Light Communications
	OWC-14: Network Solutions for the LOS Problem of New Indoor Free Space Optical System
	OWC-15: On the Use of Free-Space Optical Links for Latency-Tolerant Traffic Applications
	OWC-16: Characterization and Modeling of Non-Line-of-Sight Ultraviolet Scattering Communication Channels
	OWC-17: Terrestrial Free-Space Optical Links with Temporal Diversity
	OWC-18: PPMPWM: a new modulation format for wireless optical communications
	OWC-19: A Study of Discrete Wavelet Transform Based Denoising to Reduce the Effect of Artificial Light Interferences for Indoor Optical Wireless Communication
	OWC-20: Free-space Optical Communication Employing Polarization Shift Keying Coherent Modulation in Atmospheric Turbulence Channel
	OWC-21: Line-of-sight Visible Light Communication System Design and Demonstration
	OWC-22: Optical Attenuation Modeling of Continental Fog using Exponential Distribution
	OWC-23: The Use of Linear Projections in the Visual Analysis of Signals in an Indoor Optical Wireless Link


	PCSN: Photonics Communications Systems and Networks

	PCSN-1: An Error-Free Protocol for Quantum Entanglement Distribution in Long Distance Quantum Communication
	PCSN-2: Design Rules for Full Pattern-Operated All-Optical XOR Gate With Single Semiconductor Optical Amplifier-Based Ultrafast Nonlinear Interferometer
	PCSN-3: OCDMA system performance with Prime Codes under beat noise constraints
	PCSN-4: SOA Gain Uniformity Improvement Employing a Non-Uniform Biasing Technique for Ultra-High Speed Optical Routers
	PCSN-5: Scalable and data format agnostic optical packet switch sub-systems for optical packet switched networks
	PCSN-6: A Novel Design to Compensate Dispersion for Square-lattice Photonic Crystal Fiber over E to L Wavelength Bands
	PCSN-7: Heuristic for Reducing Congestion during Logical Topology Design in De Bruijn WDM Networks using Survivable Routing
	PCSN-8: Adaptive Algorithms for Nonlinearity Modeling in Laser Heterodyne Interferometer
	PCSN-9: Repetition Rate and Wavelength Tunable All-Optically Mode-locked Fiber Ring Laser Based on a Reflective Semiconductor Optical Amplifier
	PCSN-10: A Comprehensive Modeling of Wave Propagation in Photonic Devices
	PCSN-11: Optical Performance Monitoring Techniques for High Capacity Optical Networks
	PCSN-12: Chromatic Dispersion Compensation Employing Cascaded Parallel Optical All-pass Filter
	PCSN-13: Demonstration of the transportation of microwave environment over an optical 10 Gbps Ethernet based IP network
	PCSN-14: Coupling Gaussian Beam into 30 microns Wide Grating Coupler Using a Novel Expanded Core Fiber
	PCSN-15: Optical Polymer and Polymer-Clad Silica Fiber Data Buses for Automotive Applications
	PCSN-16: Multi-Zones of Cognitive to Fibre Networks
	PCSN-17: Performance of Digital Optical Communication Link: Effect of In-Line EDFA Parameters

	SC: Security and Cryptography

	SC-1: A New Development of Cryptosystem Using New Mersenne Number Transform
	SC-2: A New Development of Public Key Cryptosystem
	SC-3: Performance of Keystroke Biometrics Authentication System Using Multilayer Perceptron Neural Network (MLP NN)
	SC-4: Evaluation of One-Dimensional NMNT for Security Applications
	SC-5: The SIESTA project: Near Field Communication based applications for tourism
	SC-6: Some Security Issues For Web Based Frameworks
	SC-7: A Novel Modality Independent Score-Level Quality Measure
	SC-8: Comparison and Development of a Competition Model for a Cryptosystem Based on the Analytic Network Process and Bayesian Networks
	SC-9: Signal Encryption Using New Mersenne Number Transform

	SIP: Signal and Image Processing

	SIP-1: Design and Implementation of a Wireless Multi-Channel EEG Recording
	SIP-2: Improved Lowpass Differentiator for Physiological Signal Processing
	SIP-3: Facial Tracking Method for Noncontact Respiration Rate Monitoring
	SIP-4: Human Identification using time normalized QT signal and the QRS complex of the ECG
	SIP-5: Breast Cancer Prediction and Cross Validation Using Multilayer Perceptron Neural Networks
	SIP-6: Performance Efficient FPGA Implementation of Parallel 2-D MRI Image Filtering Algorithms using Xilinx System Generator
	SIP-7: Real-Time Vision Based Respiration Monitoring System
	SIP-8: A Review of Content-Based Image Retrieval
	SIP-9: Neural Networks-Based Tool for Diagnosis of Paranasal Sinuses Conditions
	SIP-10: Breast Cancer Detection using Microwave Holography
	SIP-11: A New Algorithm for Completing Fragmented Boundaries in Images
	SIP-12: Fundamental Issues in Antenna design for Microwave Medical Imaging Applications
	SIP-13: Multimodal Biometric Fusion at Feature Level: Face and Palmprint
	SIP-14: Hyperspectral Image Compression with Modified 3D SPECK
	SIP-15: ECG Signal Analysis for Arrhythmia Detection
	SIP-16: Performance Improvement Algorithms for Colour Image Compression Using DWT and Multilevel Block Truncation Coding

	TMTE: Teletraffic Models and Traffic Engineering

	TMTE-1: Compression Mechanism for Multi-service Switching Networks with BPP traffic
	TMTE-2: QoS Guarantee in the Erlang Multirate Loss Model based on Derivatives of Blocking Probabilities
	TMTE-3: Chip Impedance Characterization for Contactless Proximity Personal Cards
	TMTE-4: Model of the k-cast connections in mobile networks
	TMTE-5: ON-OFF Traffic Models for a Hybrid TDM-WDM PON with Dynamic Wavelength Allocation
	TMTE-6: The Evaluation of the Quality of Multicast Routing Algorithms in Packet Networks

	WN: Wireless Networks

	WN-1: Chirp Sounder Measurements for Broadband Wireless Networks and Cognitive Radio
	WN-2: Cooperative control of connected micro-cells for a virtual single cell for fast handover
	WN-3: VoIP Design and Implementation with Network Coding Schemes for Wireless Networks
	WN-4: Reinforcement Learning Algorithm for Optimised Cross Layer Medical Video Streaming over WiMAX Networks
	WN-5: A Contribution to Laboratory Performance Measurements of IEEE 802.11 a/g WEP Point-to-Point Links using TCP, UDP and FTP
	WN-6: Methodology to Evaluate and Improve the QoS ICT Networks in the Healthcare Service
	WN-7: Cluster topology formation in Manet: a mathematical model approach
	WN-8: Decentralized Spectral Resource Allocation for OFDMA Downlink of Coexisting Macro/Femto Networks using Filled Function Method

	WSN: Wireless Sensor Networks

	WSN-1: End-to-End QoS in Integrated Wireless and Sensor Network: System Implementation
	WSN-2: Deployment and Performance Issues of an Integrated Wireless Sensor Network and Wireless Mesh Campus Network
	WSN-3: Applying Formal modelling to detect DoS attacks in wireless medium
	WSN-4: Decentralized BDI-based Intelligent Multi-agent for Optimizing Wireless Sensor Network
	WSN-5: An approach to the automated selection of protocols for a wireless network design
	WSN-6: Survey and Analysis of Power Control for Collaborative Networks
	WSN-7: Analytic Hierarchy Process Applied to a Wireless Sensor Network for the Cluster Head Selection
	WSN-8: Hydrophone Calibration Based on Microcontrollers for Acoustic Detection of UHE Neutrinos





