
ȰIndustrial Council at CEIȱȟa new instrument to connect students and industry, gets started. Industry needs talent. Everyyear over 400 extremely talented fresh
students join the ETSII: the minimum entry score is 11.8/14, being the averageof the top 100higher than 13/14. If you multiply quantity by quality, you get a unique
number. Whenyou walk around the school,you are meeting face to face ultra-talented students. Theatmosphereis unique if you sumthe high number of national and
international students who join Master andDoctoral Programs.

CEIinvites these students to join the team, on researchactivities around industrial electronics,as a springboard to their own future. And this is the point where the
ȰAcademic& ResearchYear round agreementȱcomes into play. It is an open-ended agreementȰCEI-Industry partnerȱȟin which education & researchactivities are
defined in a yearlybasedformat, coincident with the academiccourse(September-July). Thisimplies that every year,on a continuous basisto implement a long term
strategy, the industry partner andCEIresearchersagreethe Ȱ9ÅÁÒ-round technicalÁÎÎÅØȱfor the next academiccourse. Themenu iscomposedby 4 maindishes: a)

scholarshipsfor students at undergraduate,Master and Doctoral levels, co-advicedbetween industry engineersand CEIfaculty; b) Seminarsgiven by industry engineers,as a seed for
future subjectsat Master level; c) Seminarsgiven by CEIresearchersat the Industry site, and d) Pre-competitive research,either specificfor a companyor sharedby a cluster of companies
interested to developknowledgearound a topic of joint interest.
Benefit is clear: direct contact between students and industry engineers,through joint researchactivities, scholarshipsand seminars. Most important, implemented with a long term
strategy (open-endedagreement)with yearlyupdate of the specificresearchtasksandseminars. Weforeseea fruitful way ahead.

Wehope to discussthis personally,during the ninth edition of our AnnualMeeting to be held April 7th & 8th. Do not forget to reservethe dates!!

Help me welcome Javier Ucedaas new CEIDirector for the period 2016-2019. It seemsyesterday when we launched formally the Center in 2006, which has experienceda continuous
growth and developeda strong Industrial Program. CEIis today an International reference in Industrial Electronics,with more than 80 members(52active scholarshipsfor students) and
over 30 activeR&Dprojects. Hisinitiative and ideaswill giveCEIa brand new impulseto reachevenfurther .

Numbersand indicatorsare just reflections of the realvalueat CEI,which is the lively lab. Weinvite you to join us,andbreathe and feel the talent floating in the airȣ
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Events at CEI

19/06/2015
A methodology to analyze, design and implement very fast and 
robust controls of Buck-type converters
by Jorge Cortés Supervisors: Pedro Alou & Jesús A. Oliver

28/07/2015
Output Impedance Correction Circuit (OICC): A New Concept to 
Improve the Dynamic Response of DC/DC
by6ÌÁÄÉÍÉÒ £ÖÉËÏÖÉç
Supervisors: Pedro Alou

3/12/2015
Parametric and structural self-adaptation of embedded systems
using evolvable hardware by Rubén Salvador
Supervisor: Eduardo de la Torre & Lukas Sekanina 

16/12/2015
Run-Time dynamically adaptable fpga-based architecture for
high-performance autonomous distributed systems
by Juan Valverde Supervisors: Jorge Portilla & 
Eduardo de la Torre

PhD Theses

Master Theses
Análisis, Diseño e implementación de un convertidor triple active 
bridge con conmutación suave en todo el rango de 
funcionamiento
Author : Carlos A. Calderón
Supervisor: P. Alou & A. Barrado

Developing point of care devices for in-vitro diagnosis
Author : Mª Victoria Maigler
Supervisors: T. Riesgo & M. Holgado

Diseño y Control de Convertidor de 2 y 3 niveles (ANPC DNPC) 
conectado a red mediate filtro LCL para aplicación eólica
Author : Santiago Monteso
Supervisor: P. Alou

The 9th Annual Meeting of the CEI-UPM
will take place in the ETSII-UPM on
April 7th and8th, 2016.
As in previous editions, the main
objective is to present the
activities at CEI and its partners. The
Annual Meeting is an interesting networking
space, a place to learn and to meet your colleagues and partners. 

TechnicalSessions
CEI,UniversityandIndustrySessions

Wrap-up Cocktail

More informationat www.cei.upm.es

Opening session
Overview of CEI R&D activities
StrategicResearch

Keynote
CEI Lab tour and POSTER SESSION

THURSDAYAFTERNOON(April 8th)

FRIDAYMORNING(April 8th)

We includein the program2 short-courses

THURSDAYMORNING(April 7th)

October
PwrSoc

2016
International Workshop on Power Supply On Chip

More informationat http://pwrsocevents.com/

The 5th edition of the International
Workshop on Power SupplyOn Chipwill be
held at the Universidad Politécnica de
Madrid, Spain, scheduled for October 3-5,
2016.

This conference is organized by the Centro de Electrónica
Industrial (CEI-UPM).
PwrSoC2016is the leading international technical workshop
dedicated to advancing important power conversion
technologies. The workshop focuses on the integration of
both modular and granular electronic power converters for
multiple applications, by accessinga broad range of leading-
edge technologies. Complete on-die integration and
integration within package are of prime interest. System
performance requirements presented by present day and
emerging applications demand ever-greater current density,
voltage regulation and optimized control, form factor
reduction, high efficiency,andcost reduction.

APRIL
16

17
8THCEI-UPM Annual Meeting 

OnApril 16th and17th, 2015we held our
8th Annual Meeting at the ETSII-UPM.
This year the Annual meeting began
with two interesting technical short
courses,organizedanddevelopedin
parallel: Digital control of Power

ElectronicsConverters by Prof. JavierUcedaand Prof. JesúsA.
Oliver, and ReconfigurableSystems& EvolvableHardware by
Prof. Eduardode la Torre.
April 16th in the afternoon . In this edition, the opening
ceremonywas led by Patxi Elorza(PhDUPM Vicedean),Emilio
Mínguez (Director ETSII) and José A. cobos (CEI Director).
The 8th Annual Meeting was devoted to ȰSenseableworldȱ
approachesand initiatives. In this special session,chaired by
Prof. Javier Uceda, we had the participation of reputed
panelistPabloGarcía(BQ)andFranciscojariego (Telefónica).
April 17th en the morning. Friday technical sessions were
structured in two parts where CEIresearchers,other University
groups and industry representatives, presented their current
relevant works.
Social event. Finally, the closing event of the 8th Annual
Meeting was a relaxing cocktail. It was a very nice opportunity
to shareopinionsand points of view with others while enjoying
some snacksand appetizers. A very warm ȰÓÅÅyou next ÙÅÁÒȱ
for all of uswasthe most wish heard!

2015 2015 

2015 

Graduation ceremony of ETSII-UPM held on December 2015 where the graduates  of the 
Master in Industrial Electronics received their ÄÉÐÌÏÍÁÓȡ 5ÒÏĤ "ÏÒÏÖÉç, Julio Camarero, 
Javier Mora, David P. Daza, Antonio C. Rodríguez and Mónica Villaverde (left to right)

Ȱ4ÁÌÅÎÔ ÉÓ ÆÌÏÁÔÉÎÇ ÉÎ ÔÈÅ ÁÉÒȢȢȢȱ

The editorial board
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OUTGOING VISITING researchers

Á SisiZhao, doctoral student, stayed at Power ElectronicSystemsLaboratory
in SwissFederalInstitute of TechnologyZurich(ETHZurich) since16/05/2015
until 15/08/2015

Á Juan Valverde, doctoral student, stayed at UTRC(Cork, Ireland), since
1/6/2015until 30/11/2015

Á Gabriel Mujica, doctoral student, stayed at Distributed Systems Group -
Future Cities: Trinity Centrefor Smart and SustainableCities,Trinity College
Dublin (Irelandsince30/7/2015until 30/10/2015.

Á Filip6ÅÌËÏÖÉçȟdoctoral student, stayedat EuropeanSpaceAgency(ESA)

INCOMING VISITING researchers

Á JoséLuiz de Freitas Vieira professor at UniversidadeFederaldo Espírito Santo
(Vitória, EspíritoSanto,Brasil)since5/3/2014until 25/2/2015.

AWARDS

ÁIETE-S K Mitra Memorial Award for the Best Research
Oriented Paper. November, 2015.D. Cucak,M. Vasic,O.
Garcia, J. Oliver, P. Alou, J. A. Cobos, ȰFilter Design
methodology and Application of GaN HEMTsin High
FrequencyDC/DCConverterȱpublished in IETEJournal of
Research

FAREWELLȣ 

Áto new members who have joined CEI-UPM as full-time researcher and Master student during this 
period:
o Jesús Maañón, Irene Potti, Bruno Lansac, Alejandro García, Guillermo Salinas, Ramón Conejo, 

from UPM (Spain) and Gabriela Cabrera from Universidad de La Laguna (Sta. Cruz de Tenerife, 
Spain)

o Antreas Naziris from KU Leuven (Belgium) ,  Leonardo Suriano from Ecole Polytechnique de Paris 
(France), 6ÌÁÄÁÎ ,ÁÚÁÒÅÖÉç ÁÎÄ "ÒÁÎÉÓÌÁÖ  3ÔÅÖÁÎÏÖÉç from University of Belgrado (Serbia)

ÁAnd César Castañaresas  part-time researcher.

Áto DavidP. Daza,FátimaHernándezand Jorge
Cortés who joined at CRISAAirbus Defence&
Space (Spain), José Mª Molina at SP
Technologies (Spain), Vladimir £ÖÉËÏÖÉçat
ThalesAlenia Space(Spain), JuanValverdeat
UTRC(Cork, Irlanda).

WELCOMEȣ 

Little Box Challenge: what we learned at CEI, UPM 

/ÕÒ ÔÅÁÍ Ȱ#%) ÁÔ 50-ȱȟ ÌÅÄ by
Prof. José A. Cobos, did not qualify as
finalist for the testing phase at NREL,
but we tried very challenging new
concepts for the power stage and
inductors, we found some technical
problems (driving of paralleled GaN
devices not reliable yet) and we
measured very promisingexperimental
results.
Our participation in the Google Little Box Challenge has been extremely exciting and productive,
projecting a 2kVA inverter of12.9 in3 (211 cm3), which isless than 1/3of the required volume to
participate (40 in3). This means a power density of 156 W/in3 (9.5 kW/liter).
The inverter is not fully functional yet, but we hope to show soon the potential ofour inventions.
Find http://www.cei.upm.es/blog/2015/09/25/google/ its progress, including theproblems we
facedandhow we developed it.
Wemadetwo novel key contributions , to be publishedsoon:
ÅEnergy buffered converter. A novel family of inverters has been proposed and validated. They use the same current to

perform two functions simultaneously: energy transfer and energy storage. The internal power handled by the inverter is
dramaticallyreduced. Smallermagneticcomponentsand lower lossesmeanssmallersizeof the inverter.
ÅThermally distributed inductor . Magnetic components make most of the volume of converters, and/or are hot spots. By

designingcustom magnetics,we solvedboth issues. Weachieveda better form factor and allowed an homogeneousthermal
distribution, guaranteeinglessthan 60ºCon the outer accessiblesurfacesof the box.

Ȱ$ÅÓÉÇÎ ÁÎÄ $ÅÖÅÌÏÐÍÅÎÔ ÏÆ Á (7Ⱦ37-based 
Commissioning Toolset for Deploying, Debugging & 
Optimizing 7ÉÒÅÌÅÓÓ 3ÅÎÓÏÒ .ÅÔ×ÏÒËÓȱ by G. Mujica

ȰFPGA-based Architecture for High Performance 
!ÕÔÏÎÏÍÏÕÓ 3ÙÓÔÅÍÓ ×ÉÔÈ ,ÉÍÉÔÅÄ 2ÅÓÏÕÒÃÅÓȱ by J. 
Valverde

"Hardware implementation of Artificial Neural 
Networks for WSN" by D. Aledo

"Physical Model of a GaNHEMT with a Field Plate 
structure and general directions for design 
optimization in a High Frequency DC-DC ÃÏÎÖÅÒÔÅÒȰ
by D. IÕéÁË

"More CARE II: Three-Phase Buck Rectifier for More 
Electric Aircraft" by R. Ramos

Ȱ#ÕÒÒÅÎÔ progress on reconfigurable & evolvable 
hardware ÓÙÓÔÅÍÓȱ by J. Mora

Ȱ3ÕÐÅÒÃÏÎÄÕÃÔÉÎÇMagnets Power Supplies for the 
European 8&%,ȱ by J.M. Fernández

JAN 12

FEB 2

26

16

23

Friday Seminars

APRIL 27

MARCH 2

άARTICo3: Past, Present & Futureά ōȅ A.  Rodriguez
ά¢ƘŜ н5 ǿƛƴŘƛƴƎ ƭƻǎǎ ŎŀƭŎǳƭŀǘƛƻƴ ƳŜǘƘƻŘ ŀǇǇƭƛŜŘ ǘƻ 
coupled inductorsά ōȅ F. Holguín
ά!ƴŀƭȅǎƛǎ & Design of an Isolated Single-Stage 
Three-Phase Full-Bridge with Current Injection Path 
PFC Rectifier for Aircraft Applicationά ōȅ S. Zhao
άtƘȅǎƛŎŀƭ aƻŘŜƭ & Design Optimization of a GaN 
HEMT with a field-plate structure for a High 
Frequency Switching Applicationά ōȅ DȢ IÕéÁË
ά²{bǎ ϧ Lƻ¢ ¢ŜŎƘƴƻƭƻƎƛŜǎ ƛƴ ǘƘŜ ŎƻƴǘŜȄǘ ƻŦ {ƳŀǊǘ 
Cities: PhD Research Stayά ōȅ G. Mujica
άAutomatic Surveillance and Monitoring System 
Using Lwir Camerasά ōȅ K. Bellazi
άHardware implementation of Artificial Neural 
Networks for WSNά ōȅ D. Aledo

NOV 6

4

13

20

27

DEC

11

18

INGENIA at CEI-UPM 

ÁSpanish Royal Academy of Engineering award to Miroslav ±ŀǎƛŏ, November 
2015. Every year the Royal Academy of Engineering awards the engineers 
younger than 40 years of age for their exceptional trajectory as researchers. One 
ƻŦ ǘƘƛǎ ȅŜŀǊΩǎ ƳŜŘŀƭǎ ǿŀǎ ŀǿŀǊŘŜŘ ǘƻ ǘƘŜ ǊŜǎŜŀǊŎƘŜǊ ŦǊƻƳ ƻǳǊ ǊŜǎŜŀǊŎƘ center. ÁBig hugs and words of huge appreciation to our colleague and good friend

Alfonso Martín. He hasdevoted 48 yearsof his life working in the lab. He helped
in all possible ways, in teaching and research activities, and contributed
significantlyto students educationand industry research. We wish him the best in
his retirement, and look forward meeting him often and in every year traditional
Christmasdinner .

ÁUPM PhD Award to thesis High EfficiencyEvelopeAmplifier
based on a Ripple Cancellation Buck Converter. Design,
Optimization and Integration in an EERRFPAby Daniel Díaz,
December2015

Miroslav 6ÁÓÉç ɉÌÅÆÔɊ 
D. Díaz

J.L. Vieira 

A. Martín

V. £ÖÉËÏÖÉçD.P. DazaJ.M. Molina F. Hdez. J. Cortés

S. Zhao

G. Mujica &Ȣ 6ÅÌÊËÏÖÉç

J. Valverde

Gabriela Cabrera, Bruno Lansac & 
Irene Potti (left to right)

6ÌÁÄÁÎ ,ÁÚÁÒÅÖÉçȟ 'ÕÉÌÌÅÒÍÏ 
Salinas, Antreas Naziris & 
Leonardo Suriano (row  up. 
left to right)
"ÒÁÎÉÓÌÁÖ 3ÔÅÖÁÎÏÖÉç Ǫ 
Jesús Maañón (row 
bottom, left to right)

*ÅÓĭÓ !Ȣ /ÌÉÖÅÒȟ sÓÃÁÒ 'ÁÒÃþÁȟ -ÉÒÏÓÌÁÖ 6ÁÓÉçȟ $ÅÊÁÎÁ 
Cucak, José A. Cobos & pedro Alou(left to right)

2015 

During the last yearsthere havebeen a transformation on the way of teaching engineeringsubjects
from a theoretical to a practicalvisionwith aspectsrelated with ȰÌÅÁÒÎÉÎÇbyÄÏÉÎÇȱȟȰÈÁÎÄÓ-onÌÁÂÓȱ
andmore recently CDIO(Conceive,Design,Implement, Operate). ETSII-UPMdecidedto includea key
subject in the curriculum of the Master of Industrial Engineeringbasedon this concept, and this is
called INGENIA(it is a 12ECTSsubject that runs during the whole year, compulsory for all the
students). Groupsof professors propose their subjectsand there are a collection of eight of them
(course 2014/15) in a variety of topics, from SystemsEngineeringto Bioengineering,from factory
designfor beer brewers to electricalsystemsbasedon renewableenergies.
Some professors of CEI-UPM proposed a subject whose main aim was that students conceived,
designed, implemented and operated a system to improve our live in the School. We started with
brinstorming sessionsthat were so funny and creative that we could have started fifty projects
insteadof five, that we finally decidedto be done by the 16students registered in the course. MapPi:
A system to find your way in ETSIIbuilding, using your smart phone and a set of low-cost beacons
distributed in the building; Spin: a bicycle to recharge to electronic devices in a sustainableand
healthyway; ETSII-Pocket: a sensor-basedsystemto book a placein the University library;

SmartChalk: a system to record the professor writing in the blackboard by using inertial sensors; BikeWatch: an anti-robber
systemfor your bicycle.
In this case, as in many things in life, we enjoyed
very much the path to have the prototypes (design
decisions, team work, nothing works, everything
works fine...) as well as testing and showing the
results. The students presented their work at the
CEI-UPM Annual Meeting, they learnt how to do an
"elevator pitch" to sell their products, they showed
them at the Ingenia day at ETSII... And all the
prototypes worked!
Many lessons learnt, many hours spent, many
discussions in the teams for achieving a
common goal. 
If you want to see more, there is a summary video in
YouTube at
https://www.youtube.com/watch?v=achuMLfruzc

IDEAS Meetings 2016 
IDEAS: Ȱ)ÎÎÏÖÁÔÉÖÅDiscussions on Experiences,
Analysisand3ÏÌÕÔÉÏÎÓȱ

SisiZhao Jan. 26
MarceloSilva Feb. 2
DejanaCucak Feb9
Uros"ÏÒÏÖÉçFeb. 16
FermínHolguín Feb23
ReginaRamos March3
YannBouvier March8
GaloGuarderas March15
AiránFrancés March29

DiegoSerrano April 4
JoséMª Fernández April 19
Branislav3ÔÅÖÁÎÏÖÉçApril 26
Vladan,ÁÚÁÒÁÖÉçMay3
AlejandroGarcía May10
GuillermoSalinas May17
AntreasNaziris May24
JesúsMaañón May31

http://www.cei.upm.es/blog/2015/09/25/google/
https://www.youtube.com/watch?v=achuMLfruzc
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new research projects In this Project, a bootloader for the ARM cores of the Xilinx
Zynq device has been developed, to be able to load custom
SW to the SP CARD allowing the addition of DSP
functionalities, apart from the standard SPControl HW blocks
for control of power converters.

Bootloader para núcleo ARM de Zynq (BootZ), funded by SP Control Technologies 
01/09/2015 to 31/10/2015

Telecommunicationsconsulting

Á ECOLOG. Nuevasoluciónde pescaintegral, responsabley sosteniblepara la mejora de la
productividady elaprovechamientoenelsectorpesquerofunded by Satlink andMº de Economíay
Competitividad

Á Investigación y desarrollo en tecnologías para la discriminación pesquera y el
aprovechamientosostenibledel medio marino funded by SATLINK, 02/01/2014to 31/12/2015

Á Investigación y desarrollo en tecnologías para la observación de actividades de
buquesen tiempo real funded by SATLINK, 02/01/2014to 31/12/2015

Modeling & Simulation of power architectures, circuits and components

Á PExprt-SMPS: PExprtandSMPSLibraryfundedbyANSYS, 1/5/2007to 1/5/2017

Á Design of experiments based on Electromagnetic Simulation for the validation of
magnetic omponent designson given applicationsfunded by PREMO, 1/11/2014to 31/1/2015

Á EVA-ANRI: Evaluacióny modelado de arquitecturas de nano-redes inteligentes en
corriente continua funded by Mº Economíay Competitividad, 01/01/2014to 31/12/2016 Wide Band-gap devices

Á RUE: AdvancedWidebandgapsemiconductordevicesfor rational useof energyfunded by
Mº Cienciae Innovación,1/11/2009to 16/12/2015

Optimization of Power Architectures

Á XFEL: Fuentesde alimentaciónpara los imanessuperconductoresdel XFELeuropeofunded
by Mº Cienciae Innovación,1/12/2010to 31/12/2015

Á MORE-CARE: Modeladoy optimizacióndel rectificadorpara la cadenade alimentacióndel
radarelectrónicofunded by INDRA, 1/1/2013to 28/2/2015

Integrated DC/DCConverters

Á PowerSwipe: POWERSoCWith Integrated PassivEsfunded by EuropeanComissionFrame
Program7, 01/10/2012to 30/9/2015 ReconfigurableEmbeddedSystems

Á DREAMS: DynamicallyReconfigurableEmbeddedPlatforms for Networked Context-Aware
MultimediaSystemsfunded by MºCienciae Innovación, 1/1/2012to 30/6/2015

SensorNetworks

Á TECALUM: Sistemade IluminaciónInteligente LUIXfunded by INNPACTO. Mº Cienciae
Innovación,1/11/2011to 31/3/2015

Á WSN DPCM: WSN Development,Planning and Commissioning& MaintenanceToolSet
funded by Artemis/MICyT,1/10/2011to 31/3/2015

Industrial Applications

Á CAVE: Convertidores de Alta VElocidad de conmutación multinivel y multifase para 

aplicaciones espaciales funded by Mº de Economía y Competitividad, 1/1/2013 to 31/12/2016.

Á ETHER: Transferencia de Energía Inalámbrica - Sistema Completo e Impacto en la Salud  

funded by Mº Economía y Competitividad, 1/1/2014 to 31/12/2016

Á PEM: Sistema de pila de combustible PEM de baja potencia en configuración híbrida con 

baterías para aplicación a un vehículo: sistema de control electrónico funded by Española de 

pilas de hidrógeno, 01/12/2014 to 30/11/2015

Á Little Box Challengefunded by Google, 1/10/2014 to 31/7/2015

More Electric Aircraft

Á AIR: ActiveandIsolatedRectifierunit for moreelectricaircraft: DesignandManufacturingof

a 10kW AC-DCConverterUnit funded by EuropeanComission(Program CleanSky), 1/10/2013to

30/9/2015

current research projects

The REBECCA project is mainly devoted to meet the needs arisen
ÂÙ ÔÈÅ Ȱ%ÃÏÎÏÍÙ and Digital 3ÏÃÉÅÔÙȱ ÃÈÁÌÌÅÎÇÅȢ 4ÈÉÓ ÐÒÏÊÅÃÔ
therefore provides alternative solutions to the problems
underlying systems supporting multimedia-based  (image)
services for citizen security in the aforementioned scenarios.
REBECCA proposes the design of a platform for sensing and
distributed computing for visible and multi/hyper-spectral
image processing.
This platform will provide adaptive tools and mechanisms for detection, 
recognition, and tracking tasks. To this end, nodes with local processing 
capabilities are deployed, able to adapt (reconfigure) themselves to 
different circumstances. These nodes are network-connected and inter-
operate with each other in a transparent manner in order to offer advanced 
services for the Smart City.

Resilient EmBedded Electronic systems for Controlling Cities under Atypical situations (REBECCA), 
funded by Ministerio de Ciencia y Tecnología 1/1/2015 to 31/12/2017 

Power supply design for the detection support electronics 
(DSE ) de SENTINEL 5 / UVNS instrument , funded by THALES, 
1/7/2015 to 31/12/2016

Objective: Design and prototyping of the power distribution 
system for the SENTINEL 5 / UVNS INSTRUMENT DETECTION 
SUPPORT ELECTRONICS Challenges: Design of high power 
density power supplies complying with space requirements.

Unblance & Flicker in Transport network (FLIDES) funded by Red Eléctrica, 
01/9/2015 to 30/4/2017

The project will allow to estimate power quality parameters 
(harmonics, unbalances) in the transmission network with a limited 
number of measurements. Also, detailed models of different loads 
will be developed, to improve the accuracy of the estimations.

FLIDES

Design of Experiments for Modeling of 
Transformers for Power Electronic Converters) 
funded by PREMO, 1/11/2014 to 31/1/2015

Objetive: Analyze the Electrical and thermal 
behaviour of a high frequency transformer to be 
applied in a 2,5kW DC-DC converter from 400V to 
14V for Electric Vehicle and Plug-In Hybrid Electric 
Vehicles.

PREMO

Digital control circuit design for high speed brushless de-excitation system (HSBDS), funded 
ALSTOM , 1/10/2015 to 30/6/2015

Based on the previous analog project, a new digital control
alternative based on a micro controller is implemented to increase
the performance and flexibility of the whole system. In addition, a
low-power Bluetooth module is mounted in order to analyze
the behaviorof the systemandhavereal-time information.
Some tests have been successfully done to validate the
ew functionality and develop new control algorithms to improve
he dynamicresponse.

A DC-DC converter is developed for PV panels. Ultra-
high power density and ultra-low losses are the key 
challenges of this high power (kW) converter.

4ÈÅ ÐÏ×ÅÒ ÁÒÃÈÉÔÅÃÔÕÒÅ ÉÓ Á Ȱ3×ÉÔÃÈÅÄ ÃÁÐÁÃÉÔÏÒȱȟ ÉÎÃÌÕÄÉÎÇ Á 
resonant inductor to achieve soft transitions in the power 
switches and hence improve efficiency

Resonant Switched Capacitor converter funded by Huawei, 1/5/2015 
to 30/4/2016

Real time monitoring of fluids properties with photonic 
and electromagnetic transducers (REMO), funded by 
REPSOL & INDRA (Inspire program), 1/9/2015 to 30/8/2018 

Development of a system to measure physical and chemical
properties of fluids at extreme conditions (temperature and
pressure). In cooperation with CTB-UPM, ICMSE-CSIC and
UC3M.

Development of a biosensortechnology for environmental monitoring and diseaseprevention
in aquacultureensuring food safety (ENVIGUARD) funded by EuropeanCommission7PM, 
01/12/2013 to 30/11/2018

Theobjective of EnviGuardis to develop a highly specificand precisein-situ measurement
device for man-made chemical contaminants and biohazards (i.e. microorganisms and
toxins from biological sources) which are currently hard to measure. The device to be
developedunder the project would be usedasan early warning systemfor the European
aquaculture sector and as an environmental monitoring tool to assess the Good
EnvironmentalStatus(GES)of the sea. CEI-UPM is in chargeof developing the EnviGuard
Port asan interface between sensorsandweb tool

Simulation and control of energy management of a fuel 
cell/supercapacitor/battery power source for electric 
bus (PCBUS) funded by Ministerio de Economía y 
Competitividad, 1/1/2015 to 31/12/2017

This project presents an energy management method in an 
electrical hybrid power source for electric bus. This electrical 
hybrid power source is composed of a fuel cell system as 
the main source and two energy storage sources, a bank of 
supercapacitors and a bank of batteries, as the auxiliary 
source.

P
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Design, development test of a power distributed 
ÍÏÄÕÌÅ ÆÏÒ Ȱ$ÁÔÁ Handlingέ , funded by THALES, 
4/12/2015 to 03/05/2016

The main goal of this project is the design and
development of a power distribution system for Space
applications.

Thesystemhasseveralvoltage and power levels. Different architecturesare analyzed
andcomparedand the convertersaredesignedto meet the spaceregulations.

Medical applications

Á NANOHYPERTHERMIA: Developmentof new nanoparticlesandprotocols for enhanced
hyperthermia. Thisproject is scheduledfor 2014-2015.

Little Box Challenge2 funded by own resources

In this second stage of the project, we are solving the
problems we encountered in our prototype for the Ȱ,ÉÔÔÌÅ
Box #ÈÁÌÌÅÎÇÅȱcompetition, co-sponsored by Google and
IEEE-PELS: Drivers of the advanced (High dv/dt) GaN
transistors and Implementation of the sophisticatedcontrol
strategy. Both problems have been solved, and we are now
in the integration stage, where a very high power density is
expected: 9.5kW/l in a 12.9 in3 box. Two innovations have
been implemented Energybuffered converter and Thermally
distributed inductor:

http://www.google.es/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://blog.fp-informatica.es/becas-fundacion-sepi-red-electrica-espana-2014/&ei=90vsVLKfN4rnUpWzgJAI&bvm=bv.86475890,d.d24&psig=AFQjCNEezEIOlTMjeCIXx3h0W1YygEc-wQ&ust=1424858483905707
http://www.google.es/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://blog.fp-informatica.es/becas-fundacion-sepi-red-electrica-espana-2014/&ei=90vsVLKfN4rnUpWzgJAI&bvm=bv.86475890,d.d24&psig=AFQjCNEezEIOlTMjeCIXx3h0W1YygEc-wQ&ust=1424858483905707
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IEEE Applied Power Electronics Conference and Exposition

ÁF. Holguin, R. Asensi, R. Prieto, J.A. Cobos,A simplifiedcapacitivemodel for center-tapped multi-

windingstransformers

ÁJ. Cortés,V.£ÖÉËÏÖÉçȟP. Alou, J.A. Oliver,J.A. Cobos,Overview, equivalencesanddesignguidelines

of v1 concept: A voltage mode control that behavesas a current-mode with near time-optimal

response

ÁA. Berfer, M. Agostinelli, S. Vesti, J.A. Oliver, J.A. Cobos,M. Huemer, Phase-shift and amplitude

control for an activerectifier to maximizethe efficiencyand extracted power of a WirelessPower

Transfersystem

ÁF. Holguin, R. Asensi, R. Prieto, J.A. Cobos, Power lossescalculationsin windings of gapped

magneticcomponents: Theextended2-Dmethod

ÁJ. Cortés,J.C. Jimenezy, S. Jayasunyay, P. Alou,C.O. Nwankpay, J.O. Cobos,Design-orientedstability

criteria of a v2 controlcompensatedwith inductorcurrentof a boostconverterfor shipboardpower

systems

International SymposiumonReconfigurable Communication-centricSystems-on-Chip

ÁA. Rodríguez,J. Valverde,C. Castañares,J. Portilla,E. de la Torre,T. Riesgo,ExecutionModelingin Self-
AwareFPGA-BasedArchitecturesfor EfficientResourceManagement
ÁJ. Mora, A. Otero,E. de la Torre,T. Riesgo,Fastand compactevolvablesystolicarrayson dynamically

reconfigurableFPGAs
ÁA. Rodríguez,J. Valverd, E. de la Torre, Design of OpenCL-CompatibleMultithreaded Hardware

Acceleratorswith DynamicSupportfor EmbeddedFPGAs

ÁJ. Dragon, J. Hanson,L.F. Beites,M. Callavik, D. Eichhoff, A.K. Marten, D. Westermann, A. Morales,S.
Sanz,F. Schettler, S. Wietzel, M. Zeller, R. Whitehouse, Developmentof functional specificationsfor
HVDCgrid systems, TheInstitution of Engineeringand Technology. ACand DCPowerTransmission
2015, Birmingham(UnitedKingdom), February2015
ÁF. Veljkovic, T. Riesgo,E. de la Torre, Adaptive reconfigurablevoting for enhancedreliability in

medium-grained fault tolerant architectures, NASA/ESAConferenceon Adaptive Hardware and
Systems(AHS),Montreal (Canada), June2015
ÁJ. Gordillo, G. Mujica, J. Portilla, T. Riesgo,Novel Cluster-based Routing Protocol Optimization

Approach for WirelessSensorMesh Networking, Jornadasde computación empotrada, Córdoba
(Spain),September2015
ÁA. Rodriguez,J. Valverde, E. de la Torre, "Designof OpenCL-compatible multithreaded hardware

accelerators with dynamic support for embedded FPGAsΣάInternational Conference on in
ReConFigurableComputingandFPGAs(ReConFig), vol., no., pp.1-7, 7-9 December

ÁA. Rodríguez; JuanValverde; CésarCastañares; JorgePortilla; Eduardode la Torre; TeresaRiesgo,Live
Demonstration: A DynamicallyAdaptableImage ProcessingApplicationRunningin an FPGA-Based
WSNPlatform
ÁG. Mujica,A. Garcia,J. Gordillo,J. Portilla,T. Riesgo,"A novelon-site deployment,commissioningand

debuggingtechniqueto assessandvalidateWSNbasedsmartsystems,

IEEE International Symposium on Circuits and Systems 

Seminario Anual de Automática, Electrónica Industrial e Instrumentación

ÁM.R. Ramos,S. Zhao,J.M. Molina, P. Alou, J.A. Oliver,J.A. Cobos,3-Phaserectifier systemwith very
demandingdynamicload
ÁU. .ƻǊƻǾƛŏΣS. Zhao, M. Silva,Y.E. Bouvier, M. ±ŀǎƛŏ, J.A. Oliver, P. Alou, J.A. Cobos,P. tŜƧƻǾƛŏ,

Comparisonof three-phaseactiverectifiersfor aircraft application
ÁO. García,A. Bravo,N. Moreno-Arrones,A. Gutiérrez,P. Alou,J.A. Oliver,J.A. Cobos,J. Uceda,E. Aznar,

R. Martínez-Máñez, C. Sánchez,O. Casanovas,J. Serrano,F. del Pozo,Configurablepower inverter for
magnetichyperthermiafor cancertreatmentpurpose

ÁM. Villaverde,D. Pérez,F. Moreno,Adaptive-ReactiveCooperativeSystemfor ObjectIdentification
ÁD. Pérez,M. Villaverde,F. Moreno,TowardsanAdaptiveHardwareParallelParticleFilter

EuromicroConferenceonDigitalSystemsDesign

Energyefficiency is the most important driver in the ÔÏÄÁÙȭÓwirelessindustry. Due to complex signalmodulations that are used, the transmitter signalshavea varying
envelope and the classicallinear PA solutions suffer from very low efficiency (as low as only 30%). In the last decadetechniques such as EnvelopeTracking(ET)and
EnvelopeEliminationandRestoration(EER)haveemergedasthe most interesting ones. Thesetechniqueshavebeenknown for decades,sincethe 60ȭÓȟhowever,due to
their complexity they could not gain on the importance until the fast development of high frequency semiconductordevicesand digital control widely opened the gate
for their implementation. Usingthese techniquesit is possibleto obtain a highly efficient and linear RadioFrequencyPower Amplifiers (RFPA)cutting the systempower
lossesfor 30%-50%and reducing the temperature of the power amplifier by 20oC. In ÔÏÄÁÙȭÓmarket there are 14handsetswith envelope tracking technology and some
predictionsassertthat 8 billion ETsolutions will shipover the next five years.

All these advancesare possiblethanks to a DC-DCconverter calledEnvelopeAmplifier that has to supply RFPAswith a voltage proportional to the ÓÉÇÎÁÌȭÓenvelope. A good Envelope
Amplifier presentsa very complex engineeringchallengebecauseit hasto simultaneouslyachieveextremely high bandwidth (>20 MHz), high efficiency (>80%), very low noise,and high
peakoutput currents (>1A). Nevertheless,a good EnvelopeAmplifier is only the first step towards the complete RFtransmitter becausethe problem of the RFsignalpredistortion and is
the secondbig challengefor ETand EER. Digital predistortion is one of the most cost-effective and powerful linearization schemesavailablein the modern wire-lesscommunications.
Nowadays,the most popular approachesfor digital predistortion areusinglook-up tables(1Dand2D) andusingfeedbackpath.
CEIhas been working on the ideas related to ETand EERfor the last ten years. We have implemented several solutions for the EnvelopeAmplifier and have implemented several
complete RFtransmitters and one of them even for a spaceapplication. Additionally, new technologiessuchasGaNHEMTshave been tested (in EnvelopeAmplifiers and RFPAs) and
modeled in order to investigate the theoretical limits of ETand EER. Furthermore, we have shown clear benefits of EnvelopeTrackingeven in the industrial applicationssuchas ink-jet
printing where it ispossibleto decreasethe power lossesup to 50%. All this gainedexperienceenablesCEIto be one of the important referenceson this topic.

Boosting the Energy Efficiency in RF Power Amplifiers

by M. VASI��

ÁS. Zhao,M. Silva,J. A. Oliver,P. Alou, O. Garcíaand J. A. Cobos,Analysisand Designof an Isolated
Single-StageThree-PhaseFull-Bridgewith CurrentInjectionPathPFCRectifierfor Aircraft Application
ÁF. Holguín,R. Prieto,R. Asensi,J.A. Cobos,Powerlossescalculationsin windingsof gappedmagnetic

components: Thei2Dmethodappliedto flybacktransformers

IEEEEnergyConversionCongressandExposition

ÁE. de la Torre, J. Portilla, T. Riesgo, Letter from the guest editors of the special issue on DCIS 2014, Journal on Microprocessors and Microsystems, Volume 39, Issue 8, November 2015, Pages 919
ÁR. Cumplido, E. de la Torre, C. Peregrino-Uribe, M. Wirthlin, Introduction to Special issue on Reconfigurable computing and FPGAs, Journal Microprocessors & Microsystems, Volume 39 Issue 7, October 2015, Pages 

541-542 

ConferenceonDesignof CircuitsandIntegratedSystems

ÁG. Mujica, J. Portilla, T. Riesgo,TestbedArchitectureand Frameworkfor DebuggingWirelessSensor
Networks
ÁW. He,M. Stottinger, V. Diaz, E. de la Torre,A Self-TunedThermalCompensationSystemfor Reducing

ProcessVariationInfluencein Side-ChannelAttackResistantDual-RailLogic

ÁJ.G. Mayordomo, L.F. Beites,A. Carbonero,X. Yang,W. Xu, An AnalyticalProcedurefor Calculating

Harmonicsof Three-PhaseUncontrolled Rectifiers Under Nonideal Conditions, IEEETransactions

on PowerDelivery, January

ÁJ. Cortés, V. £ÖÉËÏÖÉçȟP. Alou, J.A. Oliver, J.A. Cobos, R. Wisniewski, Accurate analysisof sub-

harmonic oscillations of v2 and v2ic and controls applied to Buck Converter, IEEETransactions

on PowerElectronics,pp. 1005-1018, February

ÁJ. Cortés,V. £ÖÉËÏÖÉçȟP. Alou, J.A. Oliver, J.A. Cobos,Improvedtransient responseof controllersby

synchronizingthe modulator with the load step: application to v2ic, IEEETransactionson Power

Electronics, pp. 1577-1590, March

ÁW. He,S. Bhasim,A. Otero, T. Graba,E. de la Torre, J.L. Danger. Sophisticatedsecurityverificationon
routing repaired balancedcell-baseddual-rail logic against side channelanalysis. IETInformation
Security, Vol. 9, Iss. 1, pp. 1ς13
ÁA. Rodríguez,F. Moreno, EvolutionaryComputingand ParticleFiltering: A Hardware-BasedMotion

EstimationSystem,IEEETransactionson Computers,vol.64, no.11, pp.3140-3152, November

ÁW. Li, J. Portilla, F. Moreno, G. Liang, T. Riesgo,Multiple feature points representation in targe

tlocalization of wirelessvisualsensornetworks, Journal of Networkand ComputerApplications, In

press(Vol. 57, November,pp. 119-128)

ÁA. Berger,M. Agostinelli, S. Vesti,J.A. Oliver, J.A.. Cobos, M.Huemer,A WirelessChargingSystem

Applying Phase-Shift and Amplitude Control to Maximize Efficiencyand Extractable Power, IEEE

Transactionson PowerElectronics,pp. 6338-6348, November

ÁD. Meneses,O. García,P. Alou, J.A. Oliver, J.A. Cosobs,Grid-ConnectedForwardMicroinverterWith

Primary-ParallelSecondary-SeriesTransformer,IEEETransactionson Power Electronics,pp. 4819-

4830, September

ÁV. £ÖÉËÏÖÉçȟJ. Cortés,P. Alou, J.A. Oliver,O. García,J.A. Cobos,MultiphaseCurrent-ControlledBuck

Converter With EnergyRecyclingOutput ImpedanceCorrection Circuit (OICC),IEEETransactions

on PowerElectronics,pp. 5207-5222, September

ÁJ. Cortés,V. £ÖÉËÏÖÉçȟP. Alou, J.A. Oliver,J.A. Cobos,v1concept: designinga voltagemodecontrol as

current modewith neartime-optimal responsefor Buck-type converters,IEEETransactionson Power

Electronics,pp. 5829- 5841, October

ÁM. Villaverde, D. Pérez, F. Moreno, Self-LearningEmbeddedSystemfor Object Identification in

Intelligent InfrastructureSensors,Sensors, vol. 15, issue11, pp. 27393-29764, November,2015

ÁS. Zhao; J. M. Molina; M. Silva; J. A. Oliver; P. Alou; J. Torres; F. Arevalo; O. Garcia; J. A. Cobos,

Designof EnergyControl Method for Three-PhaseBuck-TypeRectifier with VeryDemandingLoad

Stepsto AchieveSmooth Input Currents,IEEETransactionson Power Electronics

ÁG. Mujica, J. Portilla, T. Riesgo, Performance evaluation of an AODV-based routing protocol

implementation by usinga novel in-field WSNdiagnosistool, Microprocessorsand Microsystems

ÁM. 6ÁÓÉçȟP. Cheng,O. García,J.A. Oliver, P. Alou, J.A. Cobos,D. Tena,F.J. Ortega, Thedesignof a

multilevel envelopetracking amplifier basedon a multiphasebuck converter, IEEETransactionson

Power lectronics


