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1. SCIENTIFIC CORNER

STA structures with TIPS pentacene
TheRcharacterizationRofRsingleRSTARstructuresRusingRTIPSRpentaceneRasRactiveRandRsensitiveR
layerR hasR beenR completedxR STAR structureR allowsR obtainingR XkRaysR sensorsR withR tunableR
sensitivityRbyRtheRappliedRgateRvoltageERinRaRreproducibleRwayxRSuchRaRfeatureRcannotRbeRfoundR
inRPLARdevicesERwhichRactRasRvariableRresistorsxRInRthisRconfigurationERveryRhighRsensitivityR/asR
highRasR23HRnCDGyGRhasRbeenRobtainedx

ikFLEXISRisRarrivingRtoRitsRlastRyearRofRimplementationxRItRisRnowRtimeRtoRintegrateRallRtheRremarkableR
advancesRmadeRonRorganicRandRoxideRmaterialsRandRrelatedRdevicesRoverR theR lastR twoRyearsRonR theR ik
FLEXISRsystemRthatRwillRenableRluggageRIDRtagsERhealthRradiationRdosimeterRandRboneRdensityRanalyzerR
testRvehiclesxRHenceERtheRperiodRbetweenRAprilRandRSeptemberR5H25RwasRparticularlyRintenseRinRtuningR
theRperformanceRandRstabilityRofRtheRdifferentRcomponentsRandRusingRtheRobtainedRpropertiesRtoRdesignR
andRsimulateRelectricallyRtheRperformanceRofRtheRfinalRikFLEXISRsystemx

1.1 Scientific Results

Figure.1:.Current.variations.induced.by.X-Rays.in.the.linear.regime.of.the.transistor.

(a);.calibration.curves.obtained.for.different.Vgs.(b);.Vgs.modulation.of.the.X-Rays.

induced.current.variations.(c);.Vgs.modulation.of.the.device.sensitivity.(d)..



Radiation hard organic photonic detection unit

OSSC,based,radiation,detection,units,have,demonstrated,stable,operation,also,after, long-
term, exposure, to, ionizing, radiation., In, experiments, detector, performance, has, been,
quantified,as,a,function,of,total,ionizing,dose.,Provided,that,mean,dose,rates,do,not,largely,
exceed, typical, values, for, medical, instrumentsV, the, detectors, sensitivity, decreases, only,
slightly,and,sensitive,detection,is,possible,also,after,TID,exceeding,1.1,kGy.

2x2 matrix using PLA sensor structure

Backplanes, including, addressing, matrix, and, signal, amplification, based, both, on, organic,
and,oxide,electronics,were,designed,and,simulated,by,CEA,and,UNOVAV,respectively.

FigureA 3:A OneA ofA theA firstA organic(

basedA backplanesA onA foilA readyA forA

OSSCA printingA atA ELLETTRAA andA

FigureA4:ASimulationAofAtheAentireAbackplaneAusingA

oxideAelectronics2AassuringAoperationAbelowA10AV)A

SystemAallowsAforAX(rayAlevelAmonitoringAandApixelA

identification)

FigureA2:ARadiationAhardnessAofAOSSCAbasedAphotonicAdetectionAunits:AVa.AphotocurrentA

asAaAfunctionAofAdoseArateAforAaApristineAdetectorAandAafterAexposureAtoA1)1AkGy)AVb.AX(rayA

sensitivityAasAaAfunctionAofAcumulativeAdose)



1.2 Deliverables
Six(new(deliverables(were(submitted(between(month(”0(and(k-:

•  D3.3 – Report(on(the(implementation(and(characterization(of(the(STA(structure(OMk”K

•((D3.4(–(Report(on(the(implementation(and(characterization(of(the(final(pixelized

(((((((((((((((architecture(OMk-K

•((D4.3(–(Delivery(of(the(oxide(CMOS(TDK(OMkkK

•((D5.2(–(Quantitative(assessment(of(the(photonic(sensor(unit(radiation(hardness(and

(((((((((((((((degradation(specifications(OMk-K

•((D6.1 –(Identification(of(the(“LEGO”(building(blocks(structure(needed(for(each(specific

(((((((((((((((application(OM”/K

•((D7.5(–(i“FLEXIS(summer(schoolI(including(dissemination(material(such(as(flyer(and

(((((((((((((((posters(OMk-K

•(D7.6(–(i“FLEXIS(workshopsEsymposia(OEMRSKI(including(dissemination(material

((((((((((((((OMkGK
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2.aMEETINGS

 InTtheTperiodTbetweenTAprilTandTSeptemberTonlyTtheTPndTreviewT
meetingTtookTplaceHTwithTtheTFthTgeneralTassemblyTbeingTscheduledT
forTOctoberö

2ndareviewameeting

TheTPndTreviewTmeetingTwasTheldTinTBrusselsTduringTMayT
PóxPzthTP(VFHTtoTevaluateTtheTworkTcarriedToutTduringTtheT
firstT VzT monthsT ofT theT projectöT AsT inT theT firstT reviewT
meetingHT theT reviewTpanelTwasTcomposedTbyT theTprojectT
officerHTDröTRüdigerTvonTderTHeydenHTandTbyTtwoTexpertT
reviewersHT DröT TorbjörnT EricssonT jViceT PresidentT ofT
EngineeringT OperationsHT ThinfilmT ElectronicsT ABHT
SwedenDT andT DröT CelesteT FletaT jMicroxT andT Nanox
systemsTDepartmentTatT theTInstitutoTdeTMicroelectrónicaT
deTBarcelonaHTSpainDöTBrieflyHTreviewersTemphasizedTthatT
theTprojectThasTbeenTsuccessfulTsoTfarHTwithTgoodTprojectT
managementT andT collaborationT withinT theT consortiumT
andT goodT qualityT ofT technicalT workHT inT lineT withT theT
proposedTworkTplanöTItTwasTrecommendedTthatTtheTprojectT
continuesö

Upcomingameetings
TheTFthTGATwillT takeTplaceTinTTriesteTonTOctoberTVFxVNthT
P(VFHT organizedT byT UNITSöT OurT nextT newsletterHT outT inT
MarchT P(VNHT willT describeT mainT conclusionsT fromT thisT
meetingö

 

3.aaaTRAININGaACTIVITIESa

BeingTaTprojectTwithTpartnersThavingTsuchTaTmultidisciplinaryTexpertiseHTanTactiveTexchangeTprogramTofT

studentsTandTresearchesTamongTpartnersTcontinuesTtoTtakeTplaceöTTwoTMsCTthesisTwillTbeTpresentedTduringT

OctoberT atT UNOVAT andT UNIBOT withinT thisT contextHT oneT byT theT UNIBOT studentT AllegraT SacchettiT

j“NovelTtransparentTandTflexibleTelectronicsTtransistorsTforTradiationThardTenvironment”DTandTtheTotherTbyT

theT UNOVAT studentT MariaT AlmeidaT j“RadiationT damageT inT flexibleT TFTsT andT organicT detectors”DöT

StartingTfromTOctoberTandTFebruaryTtwoTmoreTMsCTstudentsTwillTgoTfromTUNIBOTtoTUNOVATtoTworkTonT

projectTrelatedTtopicsTj“AdvancedTelectricalTcharacterizationTofToxideTTFTs”TandT“ProductionTofTsolutionT

basedT tinT oxideT thinT films”DT GiulioT PipanHT PhDT studentT fromT UNITST spentT theT monthT ofT FebruaryT atT

UNICAT toT developT betterT interfacesT forT inkjetT printingT proceduresHT UmbertoT EmanueleT fromT BIOAGET

spentT someT timeT atT UNIBOT toT developT andT implementT theT sensorT matrixT hardwareT readoutT systemHT

towardsTtheTrealizationTofTtheTHDTsensorTtestTvehicleTnoöV

Studentaandaresearcheraexchangeaprogram



4fdWORKSHOPSdANDdSCHOOLS

1stdi:FLEXISdWorkshopdanddSpringdSchooldatdE:MRSdSpringd2,15

Themfirstmi”FLEXISmWorkshopmandmSpringmSchoolmwerembothmorganizedminmcollaborationmwithmE”
MRSminmordermtompromotemthemconceptsmofmthemprojectmthroughmambroadmaudience)mInmfact“mE”MRSm
SpringmMeetingmismknownmtombemthemlargestmmaterialsmconferenceminmEurope“mwithmmoremthanmYAAAm
attendeesminmNAUYmfrommacademiamandmindustry“mfrommstudentsmtomwell”distinguishedmresearchers)

1stdi:FLEXISdworkshop

ThemworkshopmwasmorganizedminmthemformmofmamsymposiummofmE”MRSm1SymposiummQ“m“Organicd
Semiconductingd Singled Crystals:d fromd fundamentalsd tod advancedd devices”ym bym Beatricem
Fraboni“m Alessandrom Fraleonim Morgeram 1bothm partm ofm i”FLEXISm project“m UNIBOm andm UNITSy“m
YvesmGeerts“mAlbertomMorpurgomandmVitalymPodzorovmasmamthree”daymevent“mbetweenmMaymUNthmandm
UYth)m Itm aimedm tom bringm togetherm leadingm scientistsm fromm am varietym ofm backgroundsm 1chemistry“m
physics“m engineeringm andm materialm sciencey“m involvedm inm forefrontm fundamentalm andm appliedm
researchm onm Organicm Semiconductingm Singlem Crystalsm 1OSSCsy“m coveringm materialm synthesis“m
crystalmgrowth“mdevicemfabrication“mvariousmexperimentalmcharacterizationmmethodsmandmmodelingm
thatmrevealmthemintrinsicmelectronicmandmphotonicmpropertiesmofmorganicmsemiconductors)

Besidesmthis“mregularmoralmpresentationsmandmpostersmwerem
dividedmintomdifferentmsessions“mcoveringmcrystaldgrowthyd
fundamentaldpropertiesydtheorydanddmodellingyd
chargedtransportdpropertiesydapplicationsdtodopticalyd
sensingdanddelectronicddevicesf
AsmamspecialmproceedingmformthemSymposium“mam
TopicalmSpecialmIssuemonmuOrganicWSemiconductingW

SingleWCrystals:WfromWfundamentalsWtoWadvancedW

devicesumwillmbempublishedmbymAdvanced Functional 

MaterialsmbymthemendmofmNAUv)

ThemWorkshopBSymposiummhadmanmaveragemnumbermofm
attendeesmduringmitsmsessionsmofmaboutmUAAmpersons“m
includingmmoremthanmPAmcontributions“mfrommdifferentm
countriesmaccordingmtomthemdistributionmpresentedminmthempiemchartmbelow)

DuringFitsFPFdaysjFtheFsymposiumFincludedForalFcontributionsFofF
NRFdistinguishedFinvitedFspeakers:
•FCBFDanielFFrisbieFKUnivBFofFMinnesotajFUSAT
•FHenningFSirringhausFKUnivBFofFCambridgejFUnitedFKingdomT
•FTaishiTakenobuFKWasedaFUnivBjFJapanT
•FAlejandroFLBFBrisenoFKUniversityFofFMassachusettsjFUSAT
•FAlessandroFTroisiFKUniversityFofFWarwickjFUKT
•FSimoneFFratiniFKGrenoblejFCNRST
•FJohnFAnthonyFKUniversityFofFKentuckyjFUSAT
•FAramFAmassianFKKAUSTjFSaudiFArabiaT
•FMartaFMasFTorrentFKBarcelonajFSpainT
•FHelenaFAlvesFKUniversityFofFLisbonjFPortugalT
•FRolandFReselFKTUFGrazjFAustriaT
•FNBFZaitsevajFKLawrenceFLivermoreFNationalFLaboratoryjFUSAT

Am Nndm workshopm Bm symposiumm willm
bem organizedm towardsm them endm ofm i”
FLEXIS“m coveringm advancedm
electronicm sensingm systemsm onm
flexiblemanmlargemareasmsubstrates)mmmmm

FigureW5:WAttendanceWstatisticsWperW

countryW forW i-FLEXISW WorkshopW /W

SymposiumWW



1stCi-FLEXISCspringCschool
TheESpringESchoolEwasEorganizedEasEaEone”dayEeventEonEMayEUVthEatEtheELilleEGrandEPalais“EFranceE

asE aE satelliteE eventE ofE theE E”MRSE SpringE MeetingE NkUVE mhttpBxxwwwjemrs”strasbourgjcomxbjE TheE

schoolE wasE entitledE “FlexibleC ElectronicC Sensors”“E aimingE toE provideE anE introductionE onE theE

fundamentalE aspectsE andE aE broadE overviewE onE theE majorE issuesE relatedE toE theE state”of”the”artE

materials“E fabricationE methodsE andE deviceE architecturesE employedE toE realizeE advancedE electronicE

sensingEsystemsEonEflexible“ElargeEareaEsubstratesj

SpeakersE fromE theE consortiumE andE alsoE externalE invitedE speakersE coveredE topicsE rangingE fromE

materialsEandEdevicesEtoEfabricationEandEapplications“Eijej“EdifferentEaspectsEthatEareEbeingEdevelopedE

withinEtheEprojectjEProgramEwasEorganizedEasEfollowsB

MaterialsC

9:00C ProfjERjEMartinsEmUNINOV8bE–E2HighEmobilityEthinEfilmEoxidesEforEnovelEflexibleE
devicesEandEsensing2C

9:30C ProfjE9jEFraboniEmUNI9ObE–E2OrganicEcrystalsEandEpolymersEforEradiationEsensingE
applications2C

DevicesC

10:00C ProfjE8jE9onfiglioEmUNIq8bE –E2NewEtransistorEstructuresEforElowE”Evoltage
operationEandEsensingEapplications2C

10:30C CoffeeCbreakC

11:00C ProfjELjETorsiE–E2HighEsensitivityEOrganicEsensorsEforEbioanalyticalEapplications2C

FabricationC

11:30C !rjEVjEFischerEmqE8bE ”E2!eviceEfabricationEandEpatterningEforElargeEareaEflexibleE
electronics2C

12:00C LunchCbreakC

ApplicationsC

14:00C ProfjEPjESiffertEmEUROR8!bE–E2Large”areaEorganicEX”rayEdetectors2C

14:20C !rjEqjELoussertEmT8GSYSbE–E2RFI!Esensors2C

14:40C !rjEJjESaenzEqogolloEmTOYEsjrjljbE –E2Large ”areaEpressureEandEstrainEsensorsEonE
textileEmaterials2C

ESelectedE papaersE formE theE SchoolE presentationsE willE beE publishedE inaE SpecialE IssueE B2FlexibleP

ElectronicP Sensors2E inE theE Journal SensorsE mISSNE UONO”"NNkb“E whoseE guestE editorsE areE 8jE

9onfiglio“EEjEFortunatoEandE9jEFrabonij

TheEspringEshoolEattendanceEwasEdiversified“EincludingENHEpeopleEfromEUkEdifferentEcountries

FigureP6:PAttendancePstatisticsPforPi-FLEXISPSpringPSchool.PPPPPPPPPPPPPPPFigureP7:PProf.PTorsiPduringPherPpresentation.E

TheEoverallEassessmentEisEthatEtheEi”FLEXISESpringESchoolEwasEaEsuccess“EandEweEareEworkingEtoE

repeatEandEevenEimproveEtheEqualityEforEtheEupcomingENndESchoolEbyEtheEendEofEtheEprojectR


