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“For those who want to achieve certainty in their research, it is quite important to know how to doubt just in time” Aristotle (384 BC-322 BC)

Firstof all, we wishto expressour gratitudeto ETSII for beingsensitiveto our needof additionallaboratoryspace Researclactivitiesat CElwill benefitfrom this enhancementand we will devoteour bestto useit
efficiently We also appreciateETSlIsupportin the organizationof SAAEIwhich was successfullyrganizedby CElat ETSII,as describedelow The schoolwas the venueof an interestingconferenceon Industrial
Electronicswhereoverl00researcherpresentedheir activities discusse@boutthe future, andparticipatedn a competitioronwirelesenergytransfer.

Regardingstrategyand future directions pur masteron IndustrialElectronicss key. It is oneof the mainresearchgatesto enter CEl Spanishand Internationalstudentsenrollin this researchadventure whichis usually
extendedo pursuethe Doctoraldegree Thecoursesnd educationaprogramare mainlyorientedto fundamentaland appliedresearchon IndustrialElectronicsand arethe basisfor the Doctoralprogram It istime nowto
expandthe scopeof the master to facilitate the admissiorof the newgraduatesunderthe Bolognadeclaration Andit isimportantto offer ourmasterstudentsnewopportunitieseithercontinuingthe DoctoralProgramor
joininglndustry A newstructureand contentswill beenvisagedclearlyconnectecandcommittedwith Industryresearcmeeds

FrancisciNufiezde Celisdecidedo retirethisyear. Althoughnotinvolvedin CElactivities,he hasbeena faculty memberin our Departmentfor over30years Werecognizéisworkand dedicationandwishhimthe very
best Lastbut not least we havedecidedhe preliminarydatesfor ourannualevent The AnnualMeetingof the Centerfor IndustrialElectronicill beheld duringMarch27h & 28th. Thursdayand Friday,as usual,to

facilitatetraveling Pleasdakenoteof the dates!!! N
The editorial boar

On March 14th and 1&h, 2013 we celebrated the sixth
Annual Meeting of the CEIUPM at the
ETSHUPM. As in previous editions, the Poster and
Technical Sessionsshowed current research, including
Communications applications, Control Techniques,
Modeling, Simulation and Optimization of Power Circuits,
PowerTopologies,Re-configurability & EvolvableHardware,Specificapplicationsand WirelessSensorNetworks.

In this Edition, the openingceremony,March14th, in the afternoon,waschairedby the UPMVicePresidenfor researchthe
Director of the ETSHUPMandthe Director of CEIl An overviewof the CElstrategicresearchineswasgiven. Asusual,it was
devotedto showwhatwe do at CEl,andto foster cooperationandresearchalignmentwith industryandother universities
ThePlenarytalkson O # O Oalgetechnologiesfor the 2020E T O E Wdrdctiinedby Prof. JavierUceda Thefirst speaker
wasProfessorJavierde Felipefrom the LaboratorioCajalde CircuitosCorticales(CTBUPM),who talked to usabout O Inew
strategyto studythe brains TheHumanBrainb O 1 E Frdk BranciscaGuineafrom the Instituto de Cienciade Materialesde
Madrid (CSICpresented@raphene challengesandi B B 1 O O (BpdakdisAateda greatand fruitful discussiorwith the
audience :
Thetraditionally PosterSessiorwasheldin ourlab. Ouryoungresearchesiadthe opportunity to showtheir researchwork andto discussabouttheir latestoutcome.

Friday(March15") wasstructuredin two oral sessionschairedby P. Alou, E. dela Torre,F. Morenoand J.A. Oliver,wheresomeselectedkey contributionsfrom our main researcHineswere presented We enjoyed
verymuchpresentationsirom AIRBUSJNDRA,UTR(Ireland)and FIDELIAGROUP showingsomeof their most recentwork andevensomeof the challengeghey arefacing.

After one day and a half of profound interaction, cocktailwasa very nice chanceto relaxand make plansfor the future while enjoyingand tasting someappetizersand, surely,to wisha verywarm O O Joéi next

U A et 7th CElAnnualMeeting
Courses offered in the Almplementatiorof an online signal processing system for a M a Ste r Th eses

S pec I a | IZEd Se m I n a r Master on Industrial Electronics multidimensional ultrasouridopplerflowelocimeteby means dFPGAs

Wireless Sensokgetworksby David Boylefrom Tyndallinstitute (Ireland, April10-12 Author: EnriquePérez ThesisSupervisor. E. de I orre
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Date: 8/3/2013

A Converters for Sol&@nergyby Miguel Rodriguezfrom Universityof Colorado at Boulder (USA
April & May

Alntegrationof wireless sensor networks in the internet of thins by using low\iRter
Author: ManuelPineda ThesisSupervisor. J.Portilla Date: 8/3/2013

A Multiprocessors and modelscomputatiorby Leandro SoareslIndrusiak from Universityof York
(United Kingdom), Ma-8

Monday SeminarS be aware of CEJUPM results

April 22 Oulti-objectivePlanningToolfor WirelessSensor Networks

ACompresion de imagenes optimizada en consumo energético paizatédesicas
Author: DavidAledo ThesisSupervisor. F. Moreno Date: 8/3/2013

AAspectos criticos en el proceso de optimizacion del convertidor puente comialstodesplazada
paraaplicaciones de aldensidaddepotencia

Author: Hilario Pisani ThesisSupervisor. P. Alou & MVasic Date: 8/3/2013

by D. He ADesign of energy control method for thpbase buckype rectifier with very demanding dynaioiads
May5  EnvelopemplifierBasedonHybridseriesConverted VLSI Circults and Systems Vi Author: SisiZhao ThesisSupervisor. J.A. Oliver & PAlou Date: 8/3/2013

by P.Cheng =
Jun3 Grreezingvithouticeby applyingelectricandmagnetidfields == eidose ‘

by C.A. Lépez
Jun17  ynamic&PartialReconfiguratiom SpaceQualifiedSRAM

Toprow from left taight, T.
Riesgg J.A.Cobos& O.
Garcia and bottom row left to
right, E. Pérez, HPisanij, S.

| Zhao, D. Aledo& A. Pineda

Volume 8764

basedFPGASbyF.6 A1 EET OEc¢
AVLSI Circuits and Systems VI, Proceedings of SPIE Vol. 8764,
Editors T. Riesgo & M. Conti, SPIE, Bellingham, WA 2013, ISBN
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Prof. Nufez de Celis
has been serving UPM
for morethan 30years
His activity has been
mainly oriented to
education, teaching

coursesn Electronics
to manygenerationsof engineersat the ETSIngenierosindustriales

In the picture, some of the current CEImembersattending Prof. Nufiez de Celisfarewell party, where
someof the sharedexperiencesalonglast 30yearswere glossedby the participants

Journa

A S.C.Huerta, A. Soto, P. Alou, J.A. Oliver, O. Garcia, J.A. Cobos, Advanced Control for Very Fast DC-DC A . . . . o ) . )
Converters Based on Hysteresis of the C_out Current, |EEE Transactions on Circuits and Systems I: G. Mujica, J. Portilla, T. Riesgo, A Reliable Support Tool for Monitoring, Testing and Debugging Wireless

Regular Papers, pp. 1052 - 1061, vol. 60, n 4, April, 2013 Sensor Cookie Nodes , ,
A 0. Garcia, P. Alou, J.A. Oliver, D. Diaz, D. Meneses, J.A. Cobos, A. Soto, E. Lapefia, J. Rancafio AV. Roselld, J. Portilla, T. Riesgo, Route-back delivery protocol for Collection Tree Protocol-based
applications

Comparison of boost-based MPPT topologies for sapce applications, IEEE Transactions on Aerospace
and Electronic Systems, pp. 1091-1107, vol. 49, n? 2, April, 2013 SPIE Grenoble (France), April 2013
A S. Vesti, T. Suntio, J. A. Oliver, R. Prieto, J. A. Cobos, Impedance Based Stability and Transient- . . —
; X T X . SPIE MicrotechnologiesVLSI Circuits and Systems
Performance Assessment Applying Maximum Peak Criteria, |IEEE Transactions on Power Electronics,
pp. 2099-2104, vol. 28, n2 5, May, 2013
A M.C. Gonzalez, M. Vasic, P. Alou, O. Garcia, J.A. Oliver, J.A. Cobos, Transformer-Coupled Converter for

Outgoing visiting researchers during this period
Asanna Vestj doctoral student, doing research staylafineon Technologies in Villach, Austria
(from 1/5/2013 until 31/7/2013)

Congratulations to our colleagues,
A Roberto Prieto andFélix Morenofor their full professor
qualification by ANECA.
Farewell8 to: I OAT 0 &ho joihe® EADSRISA (Spain), now is working
at Tyndall (Ireland)andHilario Pisani who finalized hidlasterThesis.
Welcome8 to Luis Flores (Universidad Autdnoma de Aguascalientes (Mexico),
who came for a 2 months stay as researcher (from 21/5/2013 until 21/7/2013).

Conterences

Farewell to FRANCISCO NUNEZ DE CELIS
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S EWSN Ghent (Belgium), February 2013

European Conference on Wireless Sensor Networks

AA. Otero, A. Gallego, E. de la Torre, T. Riesgo, Architectural evaluation of dynamic and partial
reconfigurable systems designed with DREAMS tool, Vol. 8764 , 87640H.

Voltage Modulation Techniques, IEEE Transactions on Power Electronics, pp. 2330 - 2342, vol. 28, n2 5,
May, 2013

A D. Meneses, F. Blaabjerg, O. Garcia, J.A. Cobos, Review and Comparison of Step-Up Transformerless
Topologies for Photovoltaic AC-Module Application, |EEE Transactions on Power Electronics, pp. 2649 -
2663, vol. 28, n2 5, June, 2013

A A.Vaskova, M. Portela, M. Garcia, C. Loépez, J. Portilla, J. Valverde, E. de la Torre, T. Riesgo, Hardening
digital systems with distributed functionality: robust networks, Vol. 8764 , 87640L.
A G.Liang, J. Portilla, T.Riesgo, High speed Radix-4 soft-decision Viterbi decoder for MB-OFDM UWB

system, in Vol. 8764, 87640F



by F. MORENO .
y its ownresearchinesrelatedto.

Theuseof reconfigurablehardwareis one of the most popularapproachedor tackling that motivating challenge Although reconfigurablehardwarebasedon FPGAreconfigurablearchitectureis alittle bit limited
in terms of algorithm complexity, it is one of the most promisingresearchlinesat CEI Other possiblesolutionis to designand to implement evolvablehardwarearchitectureswhichis alsoan interesting research
approacheventhoughthey are highly hardwareresourceslemandingastheir main drawback we envisagethosearchitecturesasavaluablealternative.

Cognitivearchitecturescapableof operatingwith abstractvariables reactingto multiple kindsof perturbationsandto the uncertainty of the environmentwhich may reachvery high levelsof complexityare being
avery promisingapproachto be implementedon FPGAsHowever,the limited resourcesavailablein hardwareembeddedsystemsand the standardsof reliability required, make that thesetypes of architectures
wereintelligencelimited; although somequalitiesof complexcognitive architecturesin terms of intelligencecould be groundedin embeddedsystems,in spite of resourcelimitations. Todayat CE}UPM,that is one

of ourmost motivating challengedor the nearfuture

Embeddedintelligence on chip, a research challenge

Nowadays hardwareembeddedsystemsmust perform progressivelymore complexfunctions,which requiresa high level of embeddedintelligencein hardware Thisrisein intelligenceforcesa
risein the levelof information processingthat the hardwareembeddedsystemscarry out. This, in turn, givesriseto a significantincreasein complexity of the hardwareand the software. Dueto
this, the conceptionand designof those systemshasto face two major points, in many casesopposedto eachother. On one side, a higher level of intelligenceis demandedday by day to the
systems,and, on the other side, those systemshaverequirementsof reattime operationand reliability difficult to meetin complexsystems Facingthat researchchallenge CE}FUPMis getting on
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CO nfe re n ces Long Beach (California, USA), March 2013

IEEE Applied Power Electronics Conference &hgosition
AM. Silva, N. Hensgens, J.M. Molina, M. Vasic, J.A. Oliver, P. Alou, O. Garcia, J.A. Cobos, Interleaved multi-
cell isolated three-phase PWM rectifier system for aircraft applications
Az. Pavlovic, J.A. Oliver, P. Alou, O. Garcia, J.A. Cobos, Bidirectional multiple port dc/dc transformer based
on a series resonant converter
A\J. Cortés, V. Svikovic, P. Alou, J.A. Oliver, J.A. Cobos, R. Wisniewski, Limits of the frequency response for

AA. Gallego, J. Mora, A. Otero, R. Salvador, E. de la Torre, T. Riesgo, A Novel FPGA-based Evolvable
Hardware System based on Multiple Processing Arrays, |EEE International Symposium on Parallel &
Distributed Processing Workshops and PhD Forum, Boston (MA, USA), May 2013

AJ. Cortés, V. Svikovi¢, P. Alou, J.A. Oliver, J.A. Cobos, Design and analysis of ripple-based controls based on
the discrete modeling and Flogquet theory, |EEE International Workshop on Control and Modeling for
Power Electronics (COMPEL), Salt Lake City (Utah, USA), June 2013

the analysis of ripple-based controllers

AV. Svikovi¢, J.A. Oliver, P. Alou, O. Garcia, J.A. Cobos, Multiphase Current Controlled Buck Converter with
energy recycling Output Impedance Correction Circuit (OICC)

AN. Hensgens, J.A. Oliver, J.A. Cobos, Design and multi-objective optimization of EMI input filters

As. Vesti, J.A. Oliver, R. Prieto, J.A. Cobos, T. Suntio, Simplified small-signal stability analysis for optimized
power system architecture

AD. Diaz, 0. Garcia, J.A. Oliver, P. Alou, J.A. Cobos, Ripple cancellation technique applied to a synchronous
buck converter to achieve very high bandwidth and very high efficiency envelope amplifier

AD. Cucak, M. Vasic, O. Garcia, J.A. Oliver, P. Alou, J.A. Cobos, Application of GaN FET in 1IMHz large signal
bandwidth power supply for radio frequency power amplifier

new research projects

otoy and test PCB

Research Projects

A indra Modeladoy optimizacion del
rectificador para la cadena de alimentacion del
radar electronicq (MORECARE)funded by INDRA
1/1/2013to 317/2013

Shorttest2

A Desarrollode controlador pararecupe
cLass me Facionde Calor, (DCRCjunded by CLASS
MANUFACTURING S.A1/6/2013t0 31122013

RFpoweramplifierfor satellites

A ii} 8 Convertidoresde Alta VElocidadde conmutaciénmultinivel y multifase para aplicacionesespaciales
(CAVE), funded byM° de Economia y Competitividad 1/1/2013to 31/12/2016
The aim is to design and build new high efficiency, wideband, lineal power amplifiers for space applicattions, built
with Gallium Nitride semiconductor technology for space applications. They will be able to replace the conventional
low efficiency power amplification stages used in nowadays communicattion satellites. To achieve this objective,
these technologies will be explored: RF and microwave high efficiency wideband power amplifiers; linearization
techniques for high efficiency power amplifiers based on Envelope Tracking (ET); high switching speed power
converters for envelope amplifiers based on multi-phase and multi-level technology; and new Gallium Nitride wide
gap semiconductors both for RF and Microwave applications and power electronics applications.

ABOSCH shorttest 2: Development of a PCB for the turn-to-turn short-circuit test of
electric motor windings funded by BOSCH, 22/4/2013 to 20/10/2013
The test system designed in project Shorttest to detect turn-to-turn short-circuits is
modified to include electrical isolation between power and 1/0 signals to improve the EMC
and the electrical security. A PCB ready to be included in the production line of the client is
designed and some units are built

Emerging Applications

A FuwruaGrour  Starting Cryogenic Analysis (CRYOSTART)
fundedby Fidelia Group 1/6/2012to 31/5/2013

SensorNetworks
A #== Sistemade lluminacion Inteligente LUIX (TECALUM)

current research projects

Modeling & Simulation of power architectures, circuits and Integrated DC/DCConverters

S PelnEE A = Fuenteslealimentaciorconrapidarespuestalindmica  funded by INNPACTQ M° Cienciae Innovacién, 7/11/2011to
A PExprtand SMPSLibrary (PExprtSMPS)undedby ANSYS, para gestionde la energia(FAST)funded by M° Cienciae 30112014
1/5/2007to 1/5/2017 Innovacion, 1/1/2011to 31122013

A - ICT tools greeningfood processingbusinessegGIST)
funded by European Commission CIP ECO
INNOVATION12/9/2011to 1179/2014
: : A WSN Development, Planning and Commissioning&
Wide Band-gap devices == MaintenanceloolSet (WSNDPCM)fundedby ) funded
A== AdvancedWide band gap semiconductordevicesfor by Artemis/MICyT, 1/10'2011to 30/9/2014
rational use of energy (RUE) funded by M° Ciencia e Telecommunicationsconsulting
InnoyaC|on,1/1]12009to L A # == NetAdvanced Desplieguede Red de Comunicaciones
ReconfigurableEmbedded Systems Avanzadasen Entornos Desfavorablesfundedn by M° de
A @=  Dynamically ReconfigurableEmbeddedPlatforms for Industria (Program AVANZA) and M° de Economia y
Networked ContextAware Multimedia Systems (DREAMS) Competitividad
fundedby M° Cienciae Innovacion 1/1/2012to 31/12/2013 A g« LAMP Plataforma de Distribuciény Asignacionde
A Source FPGA Accelerator & HardwareSoftware Anunciosen nuevos Paradigmasde Accesoa TIC basada
- Codesign Toolset for CUDA Kernels (FASTCUDA) en PerfiladoAnénimode Usuarios funded by M° Cienciae
funded by European Commission FP7-SME2011 Innovacion (Planinnovacion201Q ProgramINNPACTO)
(Capacities),1/11/2011to 3102013 A #== ECOLOGNuevasoluciénde pescaintegral,responsable

A - Reconfigurable Ultra-Autonomous Novel Robots y sostenible para la mejora de la productividad y el
(RUNNER)funded by Comisién Europea / CDTI / aprovechamienten el sectorpesquerpfunded by Satlink and
ISIS, 1/12/2010to 30/12/2013 Me de Economiay Competitividad

Latest news from current semester —

A - POWERSoC With Integrated PassivESPowerSwipe)
funded by European ComissionFrame Program 7,
01/102012to 30/9/2015

ApmEg Consulting services for developing IC power module
components for Simploremded byANSYS,1/1/2011to 30/6/2013

A = Modelos rapidos equivalentes para gestion de redes
electronicasde energia(MORE_GREENjunded by M° Ciencia e
Innovacion, 1/1/2011to 314/12/2013

Power Quality

A Modelosavanzadospara el estudiode la calidadde onda de
g8l enlacesen corrientecontinuacon convertidoresen fuente de
tension fundedby REE 1/10/2011to 1/4/2013

Optimization of Power Architectures

A == Fuentesde alimentaciénpara los imanessuperconductores
del XFEL europeo(XFEL)funded by M° Ciencia e Innovacion,
1/12/2010to 30/11/2013

A ABB PhD work in virtual optimizedEMCfilter designfor power
electronicconvertersunder considerationof real componentsand
interconnects (ABB-MEC) funded by ABB Switzerland Ltd.,
1/3/2010to 28/2/2013

MONDAY SEMINARS More information: www.cei.upm.es/

. ) L i Oct21 (';Towards Dynamic Scalability in Evolvable Hardware” (provisional title) by A. Gallego
July22 G\n EV0.|Ut|0nar)A.pproaCh.0 Eart[de':"te“ng)by A. Rodriguez ) Nov4  (Figenfaces face recognition system. A comparison between the algorithm in hardware and in a
Sept9 Modelling analysisandoptimizationof analogcontrolsfor Buckconvertergby J. Cortés GPU” (provisional title) by J. Camarero
Sept 23 CD?sign and Development of an Assistant .TOOT/fO" Deploying, Debugging and Maintaining Nov 18 “Power Losses Calculations in windings of gapped Magnetic Components” by Fermin Holguin
Wireless Sensor Networks: The DPCM Projectoby G. Muijica Dec2  An aqutomatic learning-based technique to improve the hit rate in radar-based system target
Oct7  @hysical modeling and application of GaN HEMTs in Envelope Amplifier for highly efficient identification” (provisional title) byD.P. Daza
Radio Frequency Power AmplifierobyD.1 O¢é AE Dec16 O cooperative system based on wireless network to improve the hit rate in radar-based system

target identification” (provisional title) byM. Villaverde
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s { 4 . Around 150 researchersattended last July the
sele M\ 20th editon of the Seminario Anual de
e e Automatica, Electrénicae Informaticalndustrial

i 3! 1N3at fhe EscuelaTécnicaSuperiorde Ingenierosindustrialesof the UPM,
organizedby the Centrode Electrénicalndustrial(CEtUPM)

Therewere 130papers,two invited speakers,Dr. Paolo Mattavelli (Universidadde
Padova Italy) and Dr. JoséRamonGarcia(Vice PresidentResearch& Development §

presentationsby the exhibitors Takingadvantageof the Seminar,severalmeetings
of IEEEcommittees were celebrated As a novelty, it was celebrateda contest for
students about the topic O 7 E O AhefgpI00 A1 Ol Ebatest was a success
since7 groupsparticipatedin it. Thestudentsexplainedthe basicideasof their
prototypesandmadelive demos It waspleasantto seesoyoungstudentspresentingtheir verydiversetechnicalsolutions
Finally,it shouldbe highlighted the good atmospherealongthe conferenceandsocialevents,that facilitated to fosterthe relationshipsamongresearchgroups

Theweb pageof the conference(www.saaeiorg/ediciorl3) hasbeenupdatedrecentlywith information on the seminar(presentations photos,awards,etc).

A David P. Daza washonoredwith the Best3 © O A Réc@@Adard (IAEIGrade)by the ETSHUPM,
~ Academicyear20122013 on September
A JavierUcedareceivedthe Medalof Honorfrom the Architecture Schoolof UPM.

A Two of our students, lvan Floresand Angel Gallego, receivedthe Final Project Degree Award by
_ the F212 Foundation Academicyear20122013
A GuixuanLiang (July)andZoran0 A O (Septémgber)defended their PhDThesis

Next appointment

A VII CEIAnnual Meeting will be heldin CE$UPMon March27th & 28th, 2014
/A Designof Circuitsand Integrated Systemsj $ #20B)dvill be hostedby CEHUPM. The conferencewill be held in Madrid on November 26th-28th, 2014

BB .



