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CEIUPM

CENTRD DE ELECTRONICA INDUSTRIAL

UPMewslett

Gndustrial Councilat CE® & new instrument to connect students and industry, gets started. Industry needs talent. Everyyear over 400 extremely talented fresh
students join the ETSIIthe minimum entry score is 118/14 being the averageof the top 100higher than 1314 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 uniqueif you sumthe high number of nationaland
international students who join Master and Doctoral Programs

CElinvites these students to join the team, on researchactivities around industrial electronics, as a springboardto their own future. And this is the point where the
(Academic& ResearchYearround agreementd comesinto play. It is an open-ended agreement QCE#ndustry partnerd n which education & researchactivities are
defined in ayearlybasedformat, coincidentwith the academiccourse (SeptemberJuly). Thisimpliesthat everyyear, on a continuous basisto implement a long term

strategy, the industry partner and CElresearchersagreethe O 9 Arduéd technicalA 1 1 Ao@the next academiccourse. Themenuis composedby 4 maindishes a)
scholarshipsfor students at undergraduate, Master and Doctoral levels, co-adviced between industry engineersand CElfaculty; b) Seminarsgiven by industry engineers,as a seed for
future subjectsat Master level; ) Seminarsgiven by CElresearchersat the Industry site, and d) Pre-competitive research,either specificfor acompanyor sharedby a cluster of companies
interested to developknowledge around atopic 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 specificresearchtasksand seminars We foresee a fruitful way ahead

We hope 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 20162019 It seemsyesterday when we launched formally the Centerin 2006, which has experienceda continuous
growth and developed a strong Industrial Program CElis today an International reference in Industrial Electronics,with more than 80 members (52 active scholarshipsfor students) and
over 30 active R&Dprojects. Hisinitiative andideaswill give CElabrand new impulseto reachevenfurther.

Numbersandindicatorsare just reflections of the realvalueat CElwhich isthe livelylab. Weinvite you to join us,andbreathe and feel the talent floating in the air8

The editorial |

Events at CEl
8

OnApril 1&h and 17%h, 2015wve held our
8" Annual Meeting at the ETSHUPM.
This year the Annual meeting began
with two interesting technical short
courses,organizedand developedin
parallet  Digital control of Power
ElectronicsConverters by Prof. JavierUcedaand Prof. JesusA.
Oliver, and ReconfigurableSystems& EvolvableHardware by
Prof. Eduardode la Torre.

April 16" in the afternoon. In this edition, the opening
ceremonywas led by Patxi Elorza(PhD UPM Vicedean),Emilio
Minguez (Director ETSIl)and José A. cobos (CEI Director).
The 8" Annual Meeting was devoted to (8enseableworld6
approachesand initiatives. In this special session, chaired by
Prof. Javier Uceda, we had the participation of reputed
panelistPabloGarcia(BQ)and Franciscoariego (Telefonica)
April 17 en the morning. Friday technical sessions were
structured in two parts where CElresearchersother University
groups and industry representatives, presented their current
relevantworks.

Social event. Finally, the closing event of the 8" Annual
Meeting was a relaxing cocktail. It was a very nice opportunity
to shareopinions and points of view with others while enjoying
some snacksand appetizers A very warm O O Adunext UA A O &
for all of uswasthe most wish heard!

APRIL

October
International Workshop on Power Supply On Chip
The 5th edition of the International
PWR Workshop on Power Supply On Chipwill be
—(_—1 held at the Universidad Politécnica de
D | . Madrid, Spain, scheduled for October 35,
o 2016
This conference is organized by the Centro de Electronica
Industrial (CEXUPM).
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, and cost reduction.

Moreinformation at http://pwrsocevents.com/

Conventional Protection - Re

e Modular Redurdancy

i

The9" AnnualMeeting ofthefCEUPM

will take place inthe ETSIUPMon

April 7" and 8™, 2016

Asin previouseditions, the main

objective igo presentthe

activities at CEnd its partnersThe

AnnualMeeting is an interestingetworking

space a place to learn and to meet your colleagues and partners.

THURSDAMORNINGApril 7t")

We includein the program2 short-courses
THURSDAXFTERNOO[April 8h)

Openingsession
Overview of CER&D activities
StrategicResearch

Keynote
CELab tour and POSTER SESSION

FRIDAWIORNINGApril 8)

TechnicalSessios
CElUniversityandIndustrySession
Wrap-up Cocktall

Moreinformationat www.cei.upm.es

PhD Theses 201

19/06/2015

A methodology to analyze, design and implement very fast ar| |
robust controls of Buetype converters

by Jorge Cortés  SupervisorsPedro Alou & Jesus A. Oliver

28/07/2015

Output Impedance Correction Circuit (OICC): A New Concept o
Improve the Dynamic Responséb@/DC

byl AAEI EO £O0EEI OEg
SupervisorsPedroAlou

3/12/2015

Parametricand structural seladaptation of embedded systems
using evolvable hardwatgy Rubén Salvador
Supervisor:Eduardo de | orre &Lukas Sekanina

16/12/2015
RunTimedynamically adaptable fpghased architecturéor
high-performanceautonomous distributedystems

by JuanValverde SupervisorsJorge Portilla&
Eduardode la Torre

Master Theses 2015

Andlisis Disefio e implementacion de un convertidor triple active
bridge con conmutacion suave en todo el rango de
funcionamiento

Author: Carlos A. Calderon

Supervisor. P. Alou & A. Barrado

Developing point of care devices for witro diagnosis
Author: M2 VictoriaMaigler
Supervisors T. Riesgo & M. Holgado

Disefioy Control de Convertidor d& y 3 niveleANPC DNPC)
conectado a redmediate filtro LCL para aplicaciéedlica
Author: SantiagoMonteso

Supervisor. P.Alou

Javier Mora, David P. Daza, Antonio C. Rodriguez and Ménica Villaverde (left to right)
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Friday Seminars 201 Little Box Challenge: what we learned at CEl, UPM krre GO gle

§7O#%b>y A0 5028

- AP crie o coar A 1 OQ OAA
JAN O0$AOCECT AT A $AOAbdsai AT O | % gfﬁ . :
- 12 Commissioning Toolset for Deploying, Debugding ’élrEOf- ose A. Cobos, did not qualifs

Optimizing7 EOAT AOO 3 A ibyxd.Mujica A O x NG the testing phase aNREL,
26 GFPGased Architecture for High Performance but we tried ;/hery challengingrew
1601111100 3000AI 0 w0k  BFEERACPASI BIANK o5
Valverde inductors, we found sometechnica
. . . problems(driving of paralleledGaN
2 "Hardware implementation of Artificial Neural devicesnot reliable yet) andwe
Networks for WSNby D. Aledo measured verypromising experimental
16 "Physical Model of @aNHEMT with a Field Plate results.
structure and general directions fordesign =~ & Qurparticipation in the Google LittleBox Challengéhas been extremely exciting angroductive,
optimization in a High Frequency-DCA T T OA OO A Gfaiecting a 2kVA inverter 012.9 in3 (211 cm3yhich isless than 1/af the required volumeto
byD.I O€ AE participate (40 in3). This means a power density of 156 W/in3 (9.5 kW/liter).
"More CARE II: Thredase Buck Rectifier for More The inverter is not fully functional yet, but we hope to show soon the potential ofir inventions.
Electric Aircraft'by R.Ramos Findhttp://www.cei.upm.es/blog/2015/09/25/googléts progress, including theproblems we
MARCH il O # O O®dlriess on reconfigurable & evolvable faced and how we developed it.
hardwareO U O O BylJ. ™bra Wemadetwo novel key contributions, to be publishedsoon:
AERTE O3 0DAOAI iﬂagg,@g Bdiver Supplies for the AEnergy buffered c.onvert.er. A novel family of inverters has been proposed and.validated. They use the same 9urrent tp
27 EuropearB & %y .M. Fernandez perform two functions simultaneously energy transfer and energy storage. The internal power handled by the inverter is
dramaticallyreduced Smallermagneticcomponentsand lower lossesmeanssmallersizeof the inverter.
6 GARTICO3: Past, Present & FutureA. &Rodriguez AThermally distributed inductor. Magnetic components make most of the volume of converters, and/or are hot spots. By
13 a¢KS H5 gAYyRAy3 t2aa Ol f Odzildsigningoistomagaeties,we salidbaghRssue2We achieveda better form factor and allowed an homogeneousthermal
coupled inductors  B. Elolguin distribution, guaranteeinglessthan 60°Con the outer accessiblesurfacesof the box.

20 4&! y I & Pesignef an Isolated Singl8tage

ThreePhase FulBridge with Current Injection Path

PFC Rectifier for Aircraft Application 8. &hao I NG EN IA at CE]PM
2

at Keaaoa DesignCpfrization ofa GaN During the last yearsthere have been a transformation on the way of teaching engineeringsubjects
HEMT with a fielgblate structure fora“l—hgh L ] from atheoretical to a practicalvisionwith aspectsrelatedwith O1 A A ®yi AH 1EG OEARoI OA A (
l,:requencvy Switching Application 088 | O¢€ AE_ « En.dm grec n\t}yCH O(Conceive Design,Implement, Operate). ETSHUPM decidedto include a key
4a2{ba s Lac¢ ¢SOKy2f23A3a Bj ? the?c rlr"c m of the Master of Industrial Engineeringbased on this concept, and this is
Cities:PhDResearch Stay @.&/ujica suvjectin drricuid . ustrt 9l g : PL S
11 ¢Automatic Surveillance and Monitoring System called INGENIA(it is a 12 ECTSsubject that_ runs_durlng the whole year, Co_mpulsor_y for all the
Using Lwir Cameras K. 8ellazi students). Group§of professors propose their subjects anq there are alcollec_tlon pf eight of them
18 éHardware implementation of Artificial Neural : (cogrse 201419 in a variety of Foplcs, from SystemsEngineeringto L_%|oeng|neer|ng,from factory
Networks for WS& B. &ledo y designfor beerbrewersto electricalsystemsbasedon renewableenergies
¥ Some professors of CE{UPM proposed a subject whose main aim was that students conceived,
@l ~ designed,implemented and operated a systemto improve our live in the School We started with
7 : brinstorming sessionsthat were so funny and creative that we could have started fifty projects
| D EAS Meeti ngS 20 1 2 — ~ insteadof five, that we finally decidedto be done by the 16students registeredin the course MapPi
A systemto find your way in ETSlIbuilding, using your smart phone and a set of low-cost beacons
IDEAS O) 1T 1 1 OBisousdinAs on Experiences, distributed in the building; Spin a bicycle to recharge to electronic devicesin a sustainable and
Analysisand3 1 1 OOET T 06 healthy way; ETSHPocket a sensorbasedsystemto book aplacein the University library;
SmartChalk a systemto record the professor writing in the blackboard by using inertial sensors BikeWatch an anti-robber
Sisizhao Jan 26 systemfor your bicycle N 3
Marcelo Silva Feb 2 In this case, as in many things in life, veajoyed
DejanaCucak Feb9 L very much the path to have the prototypes design
Uros" I O OE Eeh16 soumon ¢ e decisions team work, nothing works everything
FerminHolguin  Feb23 _ SN : works fine...) as well as testing and showinthe
ReginaRamos March3 Deucilia results. The students presented their work athe

PROBLEM

YannBouvier March 8 B | 0am oty contge CEHUPMAnNnNnual Meeting, they learnt how to dan
GaloGuarderas March15 — . "elevator pitch" to sell their products, theyshowed
AirdnFrancés March 29 —J them at the Ingenia day at ETSII... And ik
DiegoSerrano April 4 prototypes worked!
JoséM2Fernandez  April 19 Manylessons learntmany hours spentmany
Branislavd OA O AT Ap@ ¢ discussionsin the teams for achieving
commongoal.
AlejandroGarcia May 10 If you want to see more, there is a summary video
GuillermoSalinas May 17 YouTube at
AntreasNaziris May 24 https ://www.youtube.com/watch?v=achuMLfruzc

JesusMaafion May 31

OUTGOING VISITING researchers N EWS B R I E F S

WELCOME
Ato new members who have joined CEIPMas fultime researcher and Master student durinthis

A SisiZhag, doctoral student, stayed at Power Electronic SystemsLaboratory
in SwissFederallnstitute of TechnologyZurich (ETHZurich) since1605/2015 S

A il O : o JesUs Maafién, Irene Potti, Bruno Lansac, Alejandro Garcia, Guillermo Salinas, Ramén Conejo

e VEIENEE, GREERE] Suplal, SRpEe at LURE[eals [ekne), sies from UPM (Spain) andsabriela Cabrerdrom Universidad de La Laguna (Sta. Cruz de Tenerife,
16/2015until 30/112015 Spain)

A Gabriel Mujica, doctoral student, stayed at Distributed Systems Group - o Antreas Nazirisfrom KU Leuven Belgium), Leonardo Suriandrom Ecole Polytechnique de Paris
Future Cities Trinity Centrefor Smartand SustainableCities, Trinity College (France)6 1 AAAT , AUAOAOE¢ A TfriAm UnieksityfotBeldrgdlo (SSbA O AT |
Dublin (Ireland since 30/7/2015until 30/102015 " ﬁwgésar Castafiareas parttime researcher.

A Filip6é AT E Hotxétal diudent, stayedat EuropeanSpaceAgency(ESA) G- Mujica

Coriro Oa

INCOMING VISITING researchers Flactronca

A JoséLuiz de Freitas Vieira professor at Universidade Federaldo Espirito Santo y - . 61 ARAT |, AUAOAOY
(Vitdria, EspiritoSanto, Brasil)since 5/3/2014until 252/2015 - - v = Salinas, Antreas Naziris &

- - Leonardo Suriano (row up.
J.L.Vieira . : W left to right)
AWARDS_ 4 v A i K " OAT EOI AO 30A0

) ) _ e 2 b Jesus Maafion (row
AIETES K Mitra Memorial Award for the Best Research m A , ’ - ‘ bottom, left to right)

Oriented Paper. November, 2015D. Cucak, M. Vasic, O. Gabriela Cabrera, Bruno Lansac &

Garcia, J. Oliver, P. Alou, J. A. Cobos, CFilter Design Irene Potti (left to right)

methodology and Application of GaN HEMTsin High FAREWELS

FrequencyDC/D@onverted published in IETEJournal of

h '\ ; Research Ato David P. Daza,FatimaHernandezand Jorge | ‘
“AOT O 18 /1EOAOR sOAAD ' AOApAR - EOT O1 AO 6AGEGH SAEATA Cortéswho joined at CRISAirbus Defence& | l‘l" I |
> ‘ .

Space (Spain, José M2 Molina at SP

lecak’ Jos_é & ConenEpede Aloummjght)_ . : L W“'W ‘ Technologies (Spain), Vladimir £ O E E TatO
A Spanish Royal Academy of Engineerangard toMiroslav+ | & Mogember e bt
[/ il
!

2015. Everyear the Royal Academy of Engineering awards the engineers &
younger than 40 years of age for their exceptional trajectory as researchers = :
2F GKA& &SI NRa YSRIfa 61a | g eR&SR B 4 9 BigNdD@s e werdlkRol hugedaNprekidignSd: ovidddlleague and good friend
: Alfonso Martin. He hasdevoted 48 yearsof his life working in the lab. He helped
AUPM PhD Award to thesis High EfficiencyEvelopeAmplifier in all possible ways, in teaching and research activities, and contributed
based on a Ripple Cancellation Buck Converter Design, significantlyto students educationand industry research We wish him the bestin
Optimization and Integration in an EERRFPAby Daniel Diaz Miroslav6 A OE ¢ | r}_'\s&%ir ment, and look forward meeting him often and in every year traditional N7
December2015 Christmasdinner . A. Martin

ThalesAlenia Space(Spain), JuanValverdeat J-M.Molina DP.Daza V.EOEE( Ggez.  J. Corés
UTRQ(Cork, Irlanda).



http://www.cei.upm.es/blog/2015/09/25/google/
https://www.youtube.com/watch?v=achuMLfruzc
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current research projects

Integrated DC/DQConverters

A - PowerSwipe POWERS0oCWith Integrated PassivEfunded by EuropeanComissionFrame

Program?7, 021020120 30/9/2015

Industrial Applications
A #@i= CAVE: Convertidores de Alta VElocidad de conmutacion multinivel y multifase para
aplicaciones espacialesided by M° de Economia y Competitividad1/1/2013 to 31/12/2016.
A o=
funded byM° Economia y Competitividad1/1/2014 t81/12/2016

A elesa PEM Sistema de pila de combustible PEM de baja potencia en configuracion hibrida con A ii==/ WSN DPCM WSN Development, Planning and Commissioning& Maintenance ToolSet

baterias para aplicacion a un vehiculo: sistema de control electronico fundedEpafiola de
pllas de hidrégeng 01/12/2014 t80/11/2015
A FLFE 'Google Little BoxChallengdunded by Google, 1/10/2014 to 31/7/2015

Modeling & Simulation of power architectures, circuits and components
A PExprtSMPSPExprtand SMP 3. ibraryfunded by ANSY SI/5/2007to 15/2017

A== Designof experiments based on Electromagnetic Simulation for the validation of
magnetic omponent designson given applicationsfunded by PREMQ1112014to 31142015

A #@i== EVAANRIL Evaluaciény modelado de arquitecturas de nanoredes inteligentes en
corriente continua funded by M° Economiay Competitividad, 0/02/2014to 31122016

More Electric Aircraft
A - AIR ActiveandIsolatedRectifierunit for more electricaircraft: Designrand Manufacturingof
a 1kW AGDCConverterUnit funded by EuropeanComission(Program CleanSky,) 7102013to
30/9/2015

new research projects

Development of a biosensortechnology for environmental monitoring and diseaseprevention
in aquaculture ensuring food safety (ENVIGUARfunded by EuropeanCommission7PM,
01/12/2013 ®0/11/2018

Theobjective of EnviGuardsto develop a highly specificand precisein-situ measurement
device for man-made chemical contaminants and biohazards (i.e. microorganismsand
toxins from biological sources)which are currently hard to measure The device to be
developed under the project would be usedas an early warning systemfor the European
aquaculture sector and as an environmental monitoring tool to assessthe Good
Environmental Status (GES)f the sea CE{UPMis in charge of developingthe EnviGuard
Port asaninterface between sensorsand web tool

.

EnviGuard
— Ny

Resilient EmBedded Electronic systems for Controlling Cities under Atypical situations (REBECCA)

E funded by Ministerio de Ciencia y Tecnologid/1/2015 to 31/12/2017
TheREBECCA project is mainly devoted to meet the needsen
AU OEA Oewiigial3ii BEAOUS6 AEAI T AT
therefore provides alternativesolutions to the problems
underlying systemssupporting multimediabased (image)
servicesfor citizen security in theaforementioned scenarios.
REBECC#groposesthe designof a platform for sensingand
distributed computing for visibleand multi’lhyperspectral
image processing.

Thisplatform will provide adaptive tools and mechanisms for detection,
recognition, and trackingtasks. To this end, nodes with local processing
capabilities are deployed, able to adapt (reconfigure) themselves to
different circumstances. These nodes are netwoidonnected and inter —s
operate with each other in a transparent manner in order to offer advancea

Simulation and control of energy management of a fuel
ii cell/supercapacitor/battery power source for electric

ETHER: Transferencia de Energia InalambriSaéstema Completo e Impacto en la Salud

servicesfor the Smart City.
T aux

48 bus(PCBU%funded by Ministerio de Economia y T Inverter
Competitividad, 1/1/201 31/12/2017 FC iaull OC/PC Mor
This project presents an energy management method in an ) N
electrical hybridpower source forelectric bus This electrical Bateria E B
hybrid power source iscomposed of a fuel celsystem as m

H Supercondensadares O
the main source andwo energy storagesources, a bank of . | o
supercapacitors and a bank diatteries, asthe auxiliary
source.

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

\V’ A DCDC converter is developed for PV panels. Ukra
e high power density and ultrdow losses are the key
HUAWEI

challenges of this high power (kW) converter.
4EA PI xAO AOAEEC

resonant inductor to achieve soft transitions in the power
switches and hence improvefficiency

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

Objective: Design and prototyping of the power distribution
systemfor the SENTINEL 5/ UVNS INSTRUMENT DETECTI
SUPPORELECTRONICS ChallengBgsign of high power
density power supplies complying with space requirements.

THALES
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Optimization of Power Architectures

Allfi== XFELFuentesde alimentaciénparalosimanessuperconductoresiel XFEleuropeofunded
by M° Cienciae Innovacion, ¥122010to 31122015

A i mdra MORECAREModeladoy optimizaciondel rectificador parala cadenade alimentaciondel
radarelectronicofunded by INDRA 22/2013to 28/2/2015
Reconfigurable EmbeddedSystems
Alfii==  DREAMSDynamicallyReconfigurableEmbeddedPlatforms for Networked ContextAware
MultimediaSystemgunded by M°Ciencieae Innovacion 1¥2/20120 30/6/2015
SensorNetworks

Alii==TECALUM Sistemade lluminacioninteligente LUIXfunded by INNPACTOM® Cienciae
Innovacion, ¥11201%o 313/2015

funded by Artemis/MICyT,210201%0 3¥3/2015
Telecommunicationsconsulting

A= ECOLOG\uevasolucionde pescaintegral, responsabley sosteniblepara la mejora de la
productividady el aprovechamienten el sectorpesquercfunded by Satlink and M° de Economiay
Competitividad

A f@satink Investigacion y desarrollo en tecnologias para la discriminacién pesquera y el

aprovechamientosostenibledel medio marino funded by SATLINK02/0242014to 31122015

A d@sattink Investigacion y desarrollo en tecnologias para la observacién de actividades de
buquesentiempo realfunded by SATLINK02/02/2014to 31122015

Wide Band-gap devices

A'?E'H 66n \VUE Advancedwide band gap semiconductordevicesfor rational useof energyfunded by
E = Ziae Innovacion, ¥112009to 16122015

Medical applications

A NANOHYPERTHERMIBevelopmentof new nanoparticlesand protocols for enhanced
hyperthermia. Thisproject is scheduledfor 20142015

= Bootloader para nucleo ARM de Zyng (Boo)Zfunded by SP Controllechnologies
semmramese 01/09/2015 to 31/10/2015

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.

%0~ Real time monitoring of fluids properties with photonic
rerrot  and electromagnetic transducerg REMQ), funded by
REPSOL & INDR#nspire prograr 1/9/2015 to 30/8/201¢

EE

indra

Development of a system to measure physical and chemical
properties of fluids at extreme conditions (temperature and
pressure) In cooperation with CTBUPM, ICMSECSIC and
UC3M.

Unblance & Flicker in Transport network (FLIDB$unded by Red Eléctrica%
01/9/2015 to 30/4/2017

Theproject will allow to estimate power quality parameters

oot TN 2 A

“‘*::.}

10

(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

- . I m.{\n‘{ "I"-’

Yy

FLIDES ST HSNE——

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

; Objetive: Analyze the Electrical and thermal
i

behaviour of a high frequency transformer to be
£ 1 applied in a 2,5kW DDC converter from 400V to pppe

14V for Electric Vehicle and PilgHybrid Electric
I Vehicles.

Digital control circuit design for high speed brushless dexcitation system (HSBDS)Yunded
ALSTOM , 1/10/20t630/6/2015

ALSTOM

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 systemand haverealtime information.

Some tests have been successfully done to validate the
ew functionality and develop new control algorithms to improve
he dynamicresponse

RANGE 1

Design, development test of a power distributed ™"

[ T AOI A Amlatdlinges fdndedl by THALES,
4/12/2015 t63/05/2016

The rpag? gl
deveElopme of apo
applications

The systemhas severalvoltage and power levels Different architecturesare analyzed
and comparedandthe converters are designedto meet the spaceregulations.

MAIN
CONVERTER

RANGE 2
18V-36V

THALES

roject is the design and
trlbutlon system for Space

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 O, EO
Box # EA1 1 Admgefitidon, co-sponsored by Google and
IEEEPELS Drivers of the advanced (High dv/dt) GaN
transistors and Implementation of the sophisticated control
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 129 in3 box. Two innovations have
been implemented Energybuffered converter and Thermally
distributed inductor:

28V, 4A

5V, 4A

+12v
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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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Boosting the Energy Efficiency in RF Power Ampiliiers

Energyefficiency is the most important driver inthe O 1 A Avivele€sindustry. Dueto complex signalmodulations that are used, the transmitter signalshave a varying
envelope and the classicallinear PA solutions suffer from very low efficiency (as low as only 30%. In the last decadetechniques such as Envelope Tracking (ET)and
EnvelopeEliminationand Restoration (EERhave emergedasthe most interesting ones. Thesetechniqueshavebeenknown for decades sincethe 608 @Gdwever, dueto
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 Radio FrequencyPower Amplifiers (RFPA)cutting the systempower
lossesfor 309650%and reducing the temperature of the power amplifier by 20°C. In O T A Avidr&eDthere are 14handsetswith envelope tracking technology and some
by M. VasI predictions assertthat 8 billion ETsolutions will ship over the next five years
All these advancesare possiblethanks to a DGDCconverter called EnvelopeAmplifier that hasto supply RFPAswith a voltage proportional to the O E C TeAvEl@©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 are usinglook-up tables (1D and 2D) and using feedbackpath.
CElhas been working on the ideasrelated to ETand EERfor the last ten years We have implemented several solutions for the Envelope Amplifier and have implemented several
complete RFtransmitters and one of them even for a spaceapplication. Additionally, new technologies suchas GaNHEMTshave 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 EnvelopeTrackingevenin the industrial applicationssuch as ink{et
printing where it is possibleto decreasethe power lossesup to 50%All this gainedexperienceenablesCElto be one of the important referenceson this topic.
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