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As we move from third generation ( 3G ) to 4G wireless and as we strive to meet the demands for higher data rates and short distance wireless applications, a debate has ensued on whether cellular and WLAN/WMAN are seen as complementary or competing technologies. In either case, wireless services beyond 3G (B3G) are moving to all-IP, always-best-connected,convergent wireless solutions requiring access to different wireless infrastructures from the same wireless device, be it a cell phone, a laptop or a PDA for a multitude of services including voice, data and multimedia applications. For future handheld wireless devices, this requires low power, low cost multi-standard multi-band chipsets, the radio part of which will be increasingly complex with stringent demands on power consumption and cost as the two main differentiators. 

We will present radio design IPs at the system,architectural and block levels for emerging always-best-connected wireless applications and with focus on smart power, first-pass-silicon radio transceiver design in deep sub-micron CMOS. We will highlight both the challenges and the opportunities for innovation in this area and will present single chip case studies in 0.18 CMOS. 

Bio
Mohammed Ismail has over 20 years experience of R&D in the fields of analog, RF and mixed signal integrated circuits. He has held several positions in both industry and academia and has served as a corporate consultant to nearly 30 companies in the US, Europe and the far east.He is The Founding Director of the Analog VLSI Lab at Ohio State and of the RaMSiS Group at KTH. His current interest lies in research involving digitally programmable/configurable fully integrated radios with focus on low voltage/low power first-pass solutions for 3G and 4G wireless handhelds.He advised the thesis work of over 40 PhD students and over 85 MS students 

He publishes intensively and has been awarded 11 patents. He has coedited and coauthored several books including a text on Analog VLSI Signal and Information Processing, (McGraw Hill).His last book (2007) is entitled Radio Design in Nanometer Technologies , Springer . He co-founded ANACAD-Egypt (now part of Mentor Graphics,Inc.) and Spirea AB, Stockholm (now Firstpass Technologies Inc.), a developer of CMOS radio and mixed signal IPs for handheld wireless applications. 

Dr. Ismail has been the recipient of several awards including the US National Science Foundation Presidential Young Investigator Award, the US Semiconductor Research Corp Inventor Recognition Awards in 1992 and 1993, and a Fulbright/Nokia fellowship Award in 1995. He is the founder of the International Journal of Analog Integrated Circuits and Signal Processing, Springer and serves as the Journal's Editor-In-Chief. He has served as Associate Editor for many IEEE Transactions, was on the Board of Governors of the IEEE Circuits and Systems Society and is the Founding Editor of "The Chip" a Column in The IEEE Circuits and Devices Magazine. He obtained his BS and MS degrees in Electronics and Communications from Cairo University, Egypt and the PhD degree in Electrical Engineering from the University of Manitoba, Canada. 

He is a Fellow of IEEE. 



ROLE OF ARTIFICIAL INTELLINGENCE IN THE RELIABILITY EVALUATION OF ELECTRIC POWER SYSTEMS

Professor Chanan Singh
Department of Electrical & Computer Engineering
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singh@ece.tamu.edu
Every reliability analysis effort involves searching the state space of the system for those states that represent the events of interest, typically failure of the system or a given node to meet the demand. This essentially translates into a search procedure that can identify states to be examined and then a procedure to evaluate the identified states. Traditionally reliability analysis methods are based either on an implicit or explicit enumeration process or Monte Carlo sampling. More recently methods based on artificial intelligence have been investigated both as an alternative to Monte Carlo for the search process as well as state evaluation techniques in conjunction with the Monte Carlo Methods. 

This paper will examine the conceptual basis of over all reliability evaluation process and explore the role of artificial intelligence methods in this context. The paper will also provide some examples of application to the reliability analysis of hybrid systems involving conventional and alternative energy sources.

Bio: Chanan Singh is Regents Professor and Irma Runyon Chair Professor in the Department of Electrical & Computer Engineering at Texas A&M University. His area of research is reliability evaluation of electric power systems. He is author/co-author of two books and numerous technical papers on this subject. He has consulted and given short courses nationally and internationally. He also served as Director, National Science Foundation's Power System Program, for the year 1995-1996. He has received numerous awards including Fellow of the IEEE and IEEE 1998 Outstanding Power Engineering Educator Award. In 1997, the University of Saskatchewan awarded him a D.Sc. for his research contributions. 



Application of Entropy Concepts in Power Systems

Professor.Vladimiro Miranda
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The most widely used objective function to train mappers and tune parameter of models, in Power Systems, is the Mean Square Error (MSE). The MSE is actually the variance of the error distribution around the zero mean, when one tunes a system with supervised training. Also, in a space whose axes are defined by errors, Variance is the Euclidean distance between a set of errors and the Mean of a distribution. Minimizing variance or minimizing distance is the most common method either in training Neural Networks of is clustering algorithms, for instance. 

This paper will show that replacing the concept of optimizing Variance by optimizing Entropy, the potential to build better Power System models is increased. Instead of optimizing for Variance, Entropy allows optimizing for the whole set of moments of the error distribution, which is valuable in all cases when it is not Gaussian. In practical applications, Renyi's definition of Entropy will be used, coupled with Parzen windows estimating the pdf of error distribution. 

The paper will also present examples of application of the concepts to wind power forecasting or load curve clustering. 



Centralized Versus Decentralized Operation/Control In Electric Power Systems

Ali Abur, Professor and Chair
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Overview Of Safety And Health Problems In Electromagnetic Fields

Prof. Dr. Ir. Walter Van Loock
Ghent University, Belgium
vanloock@intec.ugent.be


The problem of electric shock safety has been addressed since the early days of electricity generation, distribution and its large scale use. Different criteria evolved into world wide accepted safety standards. Since last decades, the impact of electromagnetic fields on living cells and animals, including man has been the subject of controversy, scientific research and guidelines. Due to technological development, people are increasingly exposed to fields of 50/60 Hz and to almost the full non ionizing part of electromagnetic spectrum. 

This paper presents a simple classification of the interaction models of electromagnetic fields with biological systems, including some details about ongoing important research with relation to safety and health. The aim is to demystify the problem of electromagnetic field interaction with the human body by clarification of basic principles, from static up to microwaves. 

Many committees in the world have proposed guidelines and established exposure limits. An overview of the most representative standards for electromagnetic field exposure will be given, including for the mobile phone frequencies. A brief summary is given about ELF (3-300 Hz) as well as details of the recent IARC (Int. Agency for Research on Cancer) classification of ELF magnetic fields as "possibly carcinogenic to humans" and the recommendation of "passive regulatory action". 

Shortcomings of the guidelines are discussed. The introduction of a safety factor (SF) and a health factor (HF) is proposed allowing quantification of the risks associated with exposure to electromagnetic fields. 



Power Quality In Distribution Networks: Correlation Between Voltage Sags And Lightning Events

Professor Carlo Alberto NUCCI
Chair of Power Systems, Department of Electrical Engineering
University of Bologna, ITALY
carloalberto.nucci@unibo.it


Abstract
Recent power quality studies have focused on the source-identification of voltage disturbances occurring in distribution networks. As a matter of fact, a-periodic disturbances coming from severe transient overvoltages are certainly more frequent during thunderstorms. Taking into consideration, however, that other natural causes associated with thunderstorms - such as wind - may cause line short circuits, it follows that the correlation between system faults and lightning return strokes becomes of crucial interest. This is of utmost importance in view of insulation coordination and protection of transmission and distribution systems.

Concerning the correlation algorithms presented in the literature, they generally rely on data coming from lightning location systems (LLS) and typically apply procedures based on time distance criteria, which assume a lightning event to be the source of a fault if the following conditions are satisfied: 
1.The detected lightning stroke and relay tripping are recorded within a time window of few seconds or so;
2.The distance between the estimated stroke location and the closest line is lower than a chosen distance (e.g. 1 kilometer), or the error ellipse related with the stroke location uncertainty of the LLS intersects a corridor limit that surrounds the overhead lines.

The real challenge within this context is represented by distribution systems. As a matter of fact for this type of systems not only lightning that hit directly the line conductors can be responsible of line faults, but also lightning hitting the soil nearby the lines can produce flashovers, and, in turn, voltage dips in several portions of the network.

Indeed, the uncertainty of data provided by LLS, namely the lightning stroke location and the lightning current peak estimate, makes it prohibitively complex to determine the origin of voltage dips based only of these data. To accomplish that, it is also necessary to provide additional information: for instance the calculation of the flashover probability associated to each lightning stroke by means of appropriate simulation tools, or the gathering of experimental data of relays operation and transients recorded by means of suitable measuring and/or data acquisition systems.

The lecture will illustrate the recent developments on this issue and the most up to date findings in this topic. Some results recently obtained in Italy on a portion of the Italian distribution network will be also presented and illustrated.

Bio
Carlo Alberto Nucci was born in Bologna, Italy, in 1956. Degree with honors in Electrical engineering in 1982 from the University of Bologna. Researcher in the Power Electrical Engineering Institute in 1983. Associate professor in the same University in 1992, full professor, chair of Power Systems, in 2000. He is author or co-author of more than 200 scientific papers published on reviewed journals or presented at international conferences. Within CIGRE he serves as chairman of the Study Committee C4 'System Technical performance' and is member of CIGRE Working group C.401 'Lightning', of which he is also convener. He is Fellow of the IEEE and of the IET, and member of the IEEE Working Group 'Lightning performance of Distribution lines'. His research interests concern power systems transients and dynamics, with particular reference to lightning impact on power lines, system restoration after black-out and distributed generation. He is the chair of International Steering Committee of the IEEE PowerTech and of the IEEE PES Italian Chapter PE31 in Region 8. Since January 2005 he is regional editor for Africa and Europe of the Electric Power System Research journal, Elsevier. 



Biophotonics in Cancer Nanotechnology
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Power Conditioning Systems for Fuel Cells

Prasad Enjeti, TI Professor
Fuel Cells Applications Laboratory
Department of Electrical & Computer Engineering
Texas A&M University, USA
enjeti@tamu.edu


Power conditioning is an important enabling technology necessary for interfacing fuel cell power systems to electric utility and to power stand-alone loads and portable electronics. The purpose of this talk is to introduce fuel cell power conditioning systems to power electronic and non-power electronic expert. The talk covers basic principle of power converters and their roles in a fuel cell power plant, design examples and their experimental results with commercial fuel cells, system architecture and auxiliary energy management, interface issues between fuel cell and power converter and between power converter and utility. Example fuel cell power conversion systems for an uninterruptible power supply (UPS) and for powering portable electronics (laptop) will be presented. 

Presenters' Bios : Dr. Prasad Enjeti is a TI Professor of Electrical & Computer Engineering at Texas A&M University and IEEE Fellow. His primary research interests are: advanced converters for power supplies, motor drives; power quality issues, active power filter development; utility interface issues, "Clean Power" converter designs. He is the lead developer of the Power Quality Laboratory and the Fuel cell Applications Laboratory at Texas A&M University. His recent research focus has been in the development of power conditioning systems for distributed energy devices such as fuel cells, solar, wind generators and microturbines. He is a registered professional engineer 

In the state of Texas and is an active member of the IEEE Industry Applications and Power Electronics Society. He is also a distinguished speaker for IEEE Industry Applications Society. 



State Of The Art For Low-Noise Amplifiers In Wireless Transceivers; Two New Wideband All-Active LNAS In SiGe-BiCMOS Technology

Balwant Godara *, Alain Fabre ** 
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Abstract
The aim of this paper is three-fold. First, it introduces the low-noise amplifier, its relevance in modern wireless communications receivers and the performance expected of it. Then, it presents an exhaustive review of the existing topologies, presenting their advantages and shortcomings. And finally, it introduces a new class of LNAs, based on current conveyors, describing the founding principle and the performances of two new LNAs, one single-ended and the other differential. Both these new LNAs offer the following notable advantages over existent topologies: total absence of passive elements (and the smallest LNAs in their respective classes); wideband performance, with stable frequency responses from 0 to 3GHz; easy gain control over wide ranges (0 to 20dB). Comparisons with other topologies prove that the new class of LNA implementations greatly advances the state of the art. These amplifiers are ideally suited to today's multi-band receivers. 



Biomedical Circuits and Systems Dedicated for Sensing and Neurostimulation

Professor Mohamad Sawan
Ecole Polytechnique de Montreal, CANADA
mohamad.sawan@polymtl.ca
Abstract:
This talk covers circuits and systems techniques for the construction of high reliability biosensing and neurostimulation microsystems. These smart medical devices are dedicated for neural dysfunctions corrections. Low-power high-reliability wireless links are used to power up the implanted devices while bidirectional data are exchanged between implantable devices and external controllers. Global view of main sensors and stimulators will be given, case studies related to applications (bladder control, intracortical monitoring and microstimulation, particle detection) will be discussed, and special attention will be paid to massively parallel recording of neural signals, stimulation and cell characterization.

Bio
Mohamad Sawan received the Ph.D. degree in electrical engineering, from Université de Sherbrooke, Canada in 1990. He joined Ecole Polytechnique de Montréal in 1991 where he is currently a Professor in Microelectronics and Biomedical Engineering. His scientific interests are the design and test of mixed-signal (analog, digital and RF) circuits and systems: design, integration, assembly and validation. 

These topics are oriented toward the biomedical and telecommunications applications. Dr. Sawan is a holder of a Canadian Research Chair in Smart Medical Devices. He is leading the Microsystems Strategic Alliance of Quebec (Regroupement stratégique en Microsystèmes du Québec - ReSMiQ). He is founder of the International IEEE-NEWCAS conference. He published more than 350 papers in peer reviewed journals and conference proceedings and is awarded 6 patents. He is editor of the Springer Mixed-signal Letters, and President of the biomedical circuits and systems (BioCAS) technical committee of the IEEE CAS Society. He received the Barbara Turnbull 2003 award for spinal cord research, the Medal of Merit from the Lebanese President, the Bombardier Medal of merit from the French Canadian Association for the advancement of sciences, and The American University of Science and Technology Achievement Award. Dr. Sawan is Fellow of the Canadian Academy of Engineering, and Fellow of the IEEE. 



The help of modelling to design microwave applicators 

Professor Serge Lefeuvre 
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Microwave applicators are cavities designed to shape the electromagnetic field in order to get the desired thermal profile in the piece to be processed. 

This definition introduces a close link microwave heat which shows that applicators have nothing in common, at least by now, with telecommunication or signal processing. One of the main difficulties to design an applicator is to shape the different energies, as a function of space and time and following some criterion of satisfaction. 

All along the last decades, microwave applicators have been designed and built using mainly experiences and know-how. But since the last years, commercial software's appeared and are commonly used in industry to help the design, imagine the possibilities and give a kind of dream of the future. 

Multi-physics software's are usually open ones which let the experimenter free of making his market between a lot of tool boxes: electromagnetic, heat, convection, chemical reactions and so on. His job is to couple the different equations and to identify clearly the "buttons" with which he will operates? It is not always so easy and the quality of the outputs is a straight function of the incomes qualities. 

Let us see how are the things for microwave applicators. 

The set of PDE's includes the process equations and the heat equation; to this last one is added the wave equation. The wave delivers to the heat equation its source term (which is spread in the volume. That means that in no case it is possible to find the isotherms found with surface energies alone) and receives from the other ones the permittivity. The permittivity is one of the key knowledge of the induce process and is also a key knowledge between the people who know the material and those who know the waves. Indeed, the permittivity is a function of the different components, the links between them and of the local temperature. To be short, the permittivity of the material determines the energy dissipation by the waves which in turn modify the permittivity. 

To clarify the thought in order to settle the model it is compulsory to proceed to numerous experiments, at different scale of size, power and time. If the microwave power is rather low as compared too surface one (i.e. 10, 20%) the adjunction of microwave will just shorten the process time. But if the microwave power is high, new process and results can be found. 

Bio
After academic studies in Toulouse University, Serge Lefeuvre worked 10 years in the French National Research Centre (CNRS) and 30 years as professor in a School of Engineers (ENSEEIHT). Now he is consultant in microwave heating and processing in different branches: domestic microwave ovens, magnetrons, antennas in dissipative materials, drying and composites polymerisation. 



Present Status and Contemporary Issues of Organic Electronics 

Professor Muhammed H. Rashid, Fellow IEEE
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Abstract
Researching the development and future of organic electronics shows a large variety of contemporary issues. Of the many contemporary issues found, this document is the examination of a few key contemporary issues. First, the issues concerning the production of standard and organic electronics are discussed while highlighting the advantages of producing organic electronics instead of inorganic electronics. Second, the present state of organic electronics is briefly mentioned. Third, two types of organic electronics are discussed. Fourth, the applications and ramifications of using organic electronics in engineering are discussed. Finally, the future of organic electronics and some key information to know for the future will be analyzed and discussed.
