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1. SCIENTIFIC CORNER

OSSCs
Organic. semiconducting. single. crystals. ,OSSCsj. represent. the. active. core. of. the. Xxray.
sensing. concept. of. ixFLEXISz. Having. these. materials. deposited. by. additive. methods. as.
printing.enables.a.more.controlled.deposition.and.lowxcost.upscaling.of.the.technologyz

Printing processes
Thanks. to.a.printing. technology.currently.filed.for.patent.by.UNITSB. it. is.possible. to. inkjet.
print. ink. formulations. that. originate. TIPSxPentacene. crystals. directly. onto. interdigitated.
electrodes.and.active.matrices.prepared.by.CEAB.with.a.positioning.precision.of.a.few.tens.of.
micronsz.The.printed.crystals.are.currently.being.tested.for.Xxrays.response.at.UNIBOz

Inkjet printable inks upscale
Scaling.up.of.wellxestablished.laboratory.experiments.is.a.fundamental.step.in.the.realization.
and.optimization.of.an.ideaz..In.this.view.UNITS.and.NANO.collaborated.to.develop.a.scale.
up. processB. based. on. the. knowxhow. accumulated. in. the. various. phases. of. the. ixFLEXIS.
project. related. to. the. formulation. of. the. inks. to. be. used. as. precursors. of. the. crystalsz. This.
happened.by.a.constant.exchange.of.materials.and.information.between.consortium.partnersB.
in.charge.of.crystal.growthB.inks.developmentB.preparation.and.their.scale.upz..

1.1 Scientific Results

Figure.1:.Inkjet.printed.TIPS-Pentacene.crystals.on.the.interdigitated.electrodes.of.an.active.matrix.

Scientific.results.and.deliverables.between.October.501D.and.March.5016.

.

ixFLEXIS.is.at.its.final.stretch.and.in.this.last.period.the.combined.efforts.of.all.partners.are.focused.
on.the.integration.of.the.different.building.blocks.and.overcoming.the.difficulties.of.combining.orgax
nic.and.oxide.materials.to.allow.the.effective.demonstration.of.the.ixFLEXIS.system.for.luggage.ID.
tagsB.health.radiation.dosimeter.and.bone.density.analyzer.applicationsz



InX particularLX theX scaleX upX proceduresX regardedX printableX inksX containingX theX
precursorsXofXOSSCsXandXinorganicXnanoparticlesXFNPs"XsuitableXforXcouplingXtoX
theXOSSCsLXwithXtheXobjectiveXofXincreasingXtheXXEraysXdetectionXperformancesX
ofXtheXOSSCsENPsXassemblyAX XTheXinksXpreparationXwasXcarriedXoutXkeepingXinX
mindXtheXfinalXpotentialXusesXinXindustryLXhenceXpreEindustrialXapproachesXFiAeAXaX
largeXlabXscaleXofXseveralXVUUXgXofXproduct"XhaveXbeenXconsideredAXForXtheXdesignX
ofX theX scaleX upX andX theX productionX atX preEindustrialX levelX soX calledX ymoveX
ticketsyLXwereXpreparedLXandXprospectedXproductionXcostsXwereXcalculatedAXWithX
thisXWPzXdevelopmentsX iEFLEXISX isX readyXforX inkXproductionXatXpreEindustrialX
scaleXandXitXwouldXbeXpossibleXtoXproduceXfirstXtestXbatchesXwithXlargerXamountsA

Active matrices for HD Sensor 
ActiveXmatricesXandXreadoutXcircuitsXareXanotherXfundamentalXcomponentXofXtheX
iEFLEXISX demonstratorsX andX theirX firstX generationsX usingX organicX andX oxideX
electronicsXwereXalreadyXdevelopedXbyXCEAXandXUNINOVALXrespectivelyLXbothX
onXglassXandXfoilAXIntegrationXtestsXwithXOSSCsXareXongoingLXinXparallelXwithXtheX
designXofXnewXgenerationXmatricesXforXimprovedXperformanceXlevelsA

IDtag test vehicle
UniCAXisXresponsibleXforXtheXfabricationXofXanXactiveXpixelLXprovidingX
i"XpolarizationXofXtheXiEFLEXISXplasticXXERaysXsensorLX
ii"X memorizationX ofX oneX bitLX indicatingX theX occurrenceX ofX theX XERayX exposureX
eventLX
iii"XgenerationXofXaXrelatedXsignalXdrivingXtheXTAGSYSXRFIDXTagXFfigureXGEY"AX
TheX circuitLX whichX employsX theX standardizedX TIPSEpentaceneX basedX OFETsX
developedX byX UniCALX hasX beenX completelyX designedX andX simulatedLX thusX
provingX theX effectivenessX ofX theX resultsAX FirstX prototypesX haveX beenX fabricatedX
andXtestedXinXcollaborationXwithXUNIBOAXPreliminaryXresultsXdemonstratedXthatX
theX proposedX approachX isX feasible;X assessmentX ofX theX circuitX performanceX inX
termsXofXretentionXtimeXisXcurrentlyXongoingA

Figure 2: 1st gen flexible oxide-based 

backplane fabricated by sputtering

Figure 3: Micrograph of a building block of an 

oxide-based backplane



Ing parallelzg ag Printedg Boardg Circuitg microcontrollerg cardg wasg developedg andg
manufacturedgbygTAGSYSgtogdemonstrategthegfeasibilitygofgthegintegrationgofgtheg
i;FLEXISgX;Raysg sensorsgwithgTAGSYSgRFIDg technology2gThegPCBg IDTAGg
can:
V2gConditiongandgamplifygthegelectricalgsignalgdeliveredgbygthegorganicgcrystals
gggsensorgundergexposuregtogX;Raygphotonsgingordergtogdigitizegit;
k2gDigitizegtheganalogueglow;impedancegsignalgingthegrangeg3gtogOgV;
O2gBackscattergthegincidentgRFIDginterrogationgsignalgusinggthegdigitizedgsensor
gggsignal2

Wearable X-ray detector
WearableGX-RayGdetectorGisgagnewgdemonstratorgdevelopedgbygBIOAGEgingthegi;
Flexisgresearchgproject2gItgreadsgthegsignalgofgthegcrystalgusedgtogdetectgthegX;rayg
magnitudezgthegacquiredgmeasurementsgaregtransmittedgbygmeansgofgagk2jGHzgRFg
wirelessg transceiverg togag remoteg receiverg thatg isgconnectedgbygUSBgtogagPCgforg
datag readingzg savingg andg processing2g Theg wearableg tinyg demonstratorg cang beg
placegongtheguser’sgarm2gThegelectronicgcircuitgisgflexiblegandgcangbegfoldedgbackg
ong itself2g Thanksg tog thisg approachg theg geometricalg spaceg requiredg byg theg
electronicg circuitsg hasg beeng halved2g Theg resultg isg ag wearableg plasticg caseg veryg
similarg tog ag technologicalg armletzg asg itg isgpossibleg tog seeg ing thegpicturesgbelow2g
ThegdemonstratorgisgpoweredgbyganginternalgtinygLi;Iongrechargeablegbatteryzgthisg
batterygcangbegwirelessgchargedgbygmeansgofgagRFgfield2

FigureG4:GBlockGdiagramGofGtheGflexibleGIDTAG FigureG5:GFabricatedGIDTAGGprototype

FigureG6:CircuitGfoldedG

insideGtheGcaseG

FigureG 7:WearableG X-

RayGdetectorG
FigureG 8:DeviceG wornG

onGarm



2.iMEETINGS
 

Main0outcomes0from04th0GAj0announcements0for0(th0GA

5thiGeneraliAssembly,iOctoberi2015

The04th0general0assembly0was0held0in0Triestej0Italyj0during0October0-4th0and0-(th0Lk-4q0It0was0
hosted0 in0 the0 Savoia0 Excelsior0 Palace0 Hotel0 by0 UNITSq0 A0 significant0 progress0 towards0
reaching0the0specifications0of0 the0final0OSSCs0to0be0used0in0 the0demonstrators0was0shownj0
which0was0 imperative0 to0adjust0 all0 the0electronics0designq0 0First0generation0addressing0and0
readout0 electronics0 were0 presented0 and0 modifications0 required0 for0 next0 generations0 were0
definedq0Structurej0topics0and0organization0of0the0Lnd0workshop0and0school0of0the0iFFLEXIS0
project0were0definedq

Upcomingimeetings

Given0 the0 focus0 on0 integration0 and0 electronic0 test0
of0 the0 iFFLEXIS0demonstrators0 in0 this0 last0 periodj0
the0(th0GA0will0be0hosted0by0Bioage0in0Lamezia0on0
April0-BF-4th0Lk-(q

 

Our0final0newsletterj0out0in0October0Lk-(j0will0describe0conclusions0from0this0meeting0and0
summarize0the0main0achievements0of0the0iFFlexis0projectq0A0final0project0review0meeting0will0
be0held0in0Brussels0at0the0end0of0the0project0Udate0TBANq0

Now0 that0 WPL0 UOSSCs0 growth0 and0 characterizationN0 and0 WPX0 UBuilding0 the0 Photonic0
sensor0 unit0 subsystemN0 were0 finalizedj0 three0 new0 deliverables0 were0 submitted0 and0 one0
milestone0was0reachedj0between0month0LB0and0Xk:

•00DLqX0–0Report0on0the0characterization0of00inkjet0printed0OSSCs0photoresponse0UMLWN
•00DLqB0–0Protocol0for0preFindustrial0inks0formulations0for0OSSCs0direct0printing0processes
000000000000000UMXkN
•00D(qL0–0Design0and0Integration0of0the0iFLEXIS0system0into0the0IDtag0applicationq0
000000000000000Report0on0the0test0vehicle0characterization0and0technical0specifications0UML(N
•00MS(0–0i FLEXIS0technology0test0vehicle0for0application0-:0luggage0ID0tags0UML(N

1.2iDeliverablesiandiMilestones
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 /suinutheuotheruperiodsuofuiDFLEXISuprojectPuauveryuactiveuexchangeuprogramu

betweenuresearchersuandustudentsufromutheudifferentupartnersuhasubeenutakingu

placeu duringu MBVu andu MOU1u /tu thisu stagePu andu extendingu towardsu theu lastu 5u

monthsu ofu theu projectPu theu activityu hasu beenu mostlyu focusedu onu theu

improvementu ofu solutionu processedu oxideu layersu foru integrationu inu theu lastu

generationuofuanuiDFLEXISudemonstrator1uEnvisagingutheuapplicationuofutheuxD

rayusensorsuplatformuinurealDworlduenvironmentsPudetailedustressumeasurementsu

underu illuminationu ofu theu oxideu electronicsu wasu alsou investigatedu underu thisu

exchangeuprogram1uWorkubeingudevelopeduunderu thisuperiodu isu integrateduonu

threeuMsCuanduoneuPhDudissertations1

Nu–uUNIBOutouUNOV/u.DecemberuBUN(DFebruaryuBUN56u–uIlluminationuandu

hotucarrierustressuonuIGZOuanduZTOuTFTs

Bu–uUNIBOutouUNOV/u.FebruaryDJulyuBUN56TuSynthesisuofusolutionubasedutinu

oxideuforusemiconductorulayeruinuTFTsu

Ou –u UNITSu tou UNOV/u .FebruaryDJulyu BUN56Tu Developmentu ofu GIZOu

semiconductoruinkuformulationuanduprintingu

Vu–uUNITSutouUNOV/u.MarchDJulyuBUN56TuDevelopmentuofu/lOxudielectricu

inkuformulationuanduprinting

2ndTi-FLEXISTWorkshopTandTSpringTSchoolTatTE-MRSTFallT2016T
HavinguinumindutheusuccessuofutheuNstuiDFLEXISuWorkshopuanduSpringuSchoolu

atu EDMRSu Springu BUN(u dueu tou theu numerousu audienceu andu wideu rangeu ofu

researchufieldsucoveredubyuEDMRSuSpringuMeetingsPutheuBnduworkshopuandutheu

BnduspringuschooluofuiDFLEXISuwillubeuhelduinuthisuyear’suFallueventPubetweenu

SeptemberuNZthu–uBBthuBUN5uinuWarsawPuPoland1

Moreuinformationuonutheseueventsucanubeufounduatu

httpT––www1europeanDmrs1com–meetings–BUN5Dfalluandu

httpT––www1iflexis1eu–index1html

3.TTTTRAININGTACTIVITIEST
StudentTandTresearcherTexchangeTprogram

4.1TWorkshopsTandTSchools

4.TTTDISSEMINATION



2nd:i-FLEXIS:workshop

The• workshop• will• be• in• the• form• of• a• symposium• entitled• “Flexible• Electronic•
Sensors”
Hot•topics•to•be•covered:
••novel•materials•synthesis
••novel•device•architectures
••novel•sensing•applications
••device•modelling
••device•biasing•and•readout•circuitry
••sensor•systems
Selected•papers•from•the•symposium•will•be•published•in•special•issue•of•a•prestigious•
journalI•to•be•defined•shortlyq

2nd: i-FLEXIS: spring: school: on: “Organic: Semiconducting: Single: Crystals:: from:
fundamentals:to:advanced:devices”

The• spring• school• will• be• held• during• EzMRS• Fall• 2X16q• It• aims• to• provide• an•
introduction• on• the• fundamental• aspects• and• a• broad• overview• on• the• major• issues•
related•to•material•synthesisI•crystal•growthI•device•fabricationI•various•experimental•
characterization• methods• and• modeling• that• reveal• the• intrinsic• electronic• and•
photonic•properties•of•organic•semiconductorsq•Speakers•from•the•consortium•and•also•
some•external•invited•speakers•will•cover•topics•ranging•from•materials•and•devices•to•
fabrication•and•applicationsq
The•school•welcomes•attendees•who•are•new•to•the•topic•as•well•as•researchers•who•
may• not• be• fully• aware• of• some• of• the• new• materialsI• techniques• and• devices•
availableq• This• school• is• open• to• the• all• EzMRS• participants• upon• registrationI• by•
completing• an• online• form• which• will• be• made• available• at• the• conference• websiteq•
Further•details•on•the•2nd•izFLEXIS•Spring•School•will•be•updated•soon•at•izFLEXIS•
websiteq•

•

Organizers:
• Beatrice Fraboni
• Annalisa Bonfiglio
• Elvira Fortunato
• Roisin Owens



4.2. Participation in conferences and publications

BeingL suchL aL multidisciplinaryL projectML topicsL suchL asL OSSCsL processingL andL

characterizationML organicL andL oxideL TFTsML andL radiationL detectorsL haveL beenL

intensivelyL disseminatedL byL i2FLEXISL partners0L SinceL theL beginningL ofL theL

projectL36LpresentationsLhaveLbeenLgivenLinLinternationalLscientificLconferencesLinL

EuropeMLAsiaLandLUSAMLbeingLalmostLhalfLofLthemLinvitedLcontributions0L

ThisLclearlyLdemonstratesL theL relevanceLofL theL topicsLandL theL recognitionLofL theL

scientificL communityL regardingL theL excellenceL ofL theL workL developedL withinL i2

FLEXIS0

AtLthisLstageLofLtheLprojectLresultsLareLconsolidatedLandLscientificLarticlesLareLthusL

beingLpublished0LUntilLMarchLPDJ6MLaL totalLofLJDLarticlesL inLprestigiousL journalsL

suchL asL FaradayL DiscussionsML JournalL ofL AppliedL PhysicsL andL IEEEL ElectronL

DeviceLLettersMLasLwellLasLoneLbookLchapterLandLoneLbookLhaveLbeenLpublished0L

ALcompleteLlistLofLtheseLpublicationsLcanLbeLfoundLatLi2FLEXISLwebsite0


