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ELECTROLUM NESCENT DEVI CES AND METHODS BACKGROUND The
formation of patterned |ight emtting |ayers is an
wonpre203d but difficult step in the producti oRCDMUS2004/022648

el ectrol um nescent devi ces. For exanple, the formation

of separate red, green and blue patterned emtter

| ayers is typically required in the production of

el eEITBOCTR OB UVINES CENTDEV FOESYAND i MEETHEDS M
evaporation (e.g., using a shadow mask) is the nost

common technique to formeach of the patterned | ayers.

Because of the conpl exit d of this technique,

particularly for usem&%ﬂ@ﬁ@ge format displ ays,

ot h hods ©of .form.n attern layer

o Tl PR ha Bl B SR ELASGs 1 Pt R B e
in the proiductivradfel@spahiakicknidRsiceabF @ dxampleh therfomgiet «fd

conpatibility with |large scal e device fabrication,
sepprakeristh PRAdRue Betfmimed aittablpyerp b sEiby s ERd oibe
R R e e i R e
usipg b sliddogy, mist) isothe thdsy catepos tdchmguatot foim dadodthe phtterned

emtter b ol ution, techni ques. has been repqrted. .
laypigvlecrapse e upigriy Al fast ol }Sﬁ?ﬁﬁ#@q@mgﬁa@% firge n
maﬁﬁx(%i‘?%é fdiahat @frsgﬁ?s,loﬁi’e‘? hsetihols lofF Brkch PitehRAYSs are needed in

I nCludi ng solubiTity, wetting, and uniformty of the
therat Bettmids bhssidrog dbppsiting ewtdrialstfiren selktiprarerespiicaally desirable

UMVARYOF . THE | ION In o spect.. the present
for AR REFORC FPBT UL IO b aF RE righton.
el eﬁikg'@t! pﬁﬁtﬂlg&mtq&%a\?eeoeeh Bugheste@ FqalbdRMg pdtfdthed emitter
nmet hod i ncludes: selectively thermally transferring a

laypisr Deppsitng ava ealprsfodipatterped epitier prgrwgots byilpksjet prHnting

0 [ ecept ]| [ S | RV .
foll e FER Bl MHCb0rSrPBIATS sokiop echmiues b bepn
reﬁoﬁgd.gﬂbﬂgvdrh@e fuhf of inkrja}ttﬂrilﬁﬁrégl teshoigeck to Ialgpm paeeset dayers is
. an i sposing a layer. .including a secon mtter on. .
limied by facterp N@gudém gQlubilifya ysttngnand %Fqn@atwg’ the meferigls heine
deﬁb%ﬂécpﬂltthg gtlﬁ&i[ﬁ ter layer including the second
emtter. %gﬁlona

y, the nethod further includes
selectively thermally transferring, prior to form ng

the non-patterpned emitter i of a second

transfer | ayenS”UMMﬂRXgO}j fﬁeé H\Tgfrﬁ]ﬁﬁﬁg o the

receptor to . forma second patterned Hi%t rgﬁa er

| nePLeResPEee e RTPgdRTTriek e aduifod ek PEEh or
eleBhthgnimRtaht dt¥16e. BCaRibodiné, (BOaRehodandl0de: sdledhispRr t

| ayer, a hole injection |ayer, an el ectron bl ocking
thermally transferring a portion of a transfer layer including a first emitter to a receptor,

which is optionally solvent-susceptible, to form a patterned emitter layer including the
first emitter disposed on the receptor; and disposing a layer including a second emitter
on the patterned emitter layer and the receptor to form a non-patterned emitter layer

including the second emitter. Optionally, the method further includes selectively

| thermally transferring, prior to forming the non-patterned emitter layer, a portion of a

second transfer layer including a third emitter to the receptor to form a second patterned
emitter layer including the third emitter, disposed on the receptor. Preferably, the
receptor is an anode, a hole transport layer, a hole injection layer, an electron blocking

layer, a dielectric layer, a passivation layer, a substrate, or a combination thereof.
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| ayer, a dielectric |ayer, a passivation |layer, a
substrate, or a conbination thereof.Preferably, the
woamspargser ned emtter [ayer is an undoped el eBCT@IS2004/022648
transport | ayer, a doped electron transport |ayer, an
undoped hol e bl ocking | ayer, a doped hol e bl ocking
| ayer, or a conbination thereof. In sone enbodi nents,
Prefelibly; @Raphqiattesed ehite 1iyea sgmaridoped/éectemdranspat tayehed
to an anode, in which cas e |ce can tjo
dopedhelpeiens terngpaThlayer, &R 1 5&9@&1 %@@%{ Bé?ﬁ?éiel?ﬁ? Hé’)ékmg
layel Yr& c&h@%ﬂeﬁ therébfeln 881 LB ARRAR; thg?édeﬁﬁﬁ i é’holE IPi‘ﬁnsport
net h urther 1ncludes disposing a cathode on
layenand patthereddd ar madeen Whigh pasenhamwmmlbemludc mole
maki.ng an el r.ol um npescent deV|
injetie sk ShpgreAed o ol PRt e Yy SIeRE: Qatiggelye the
metﬁdxf flrth8 it lu@és dlwnﬁged &fiiddedn)thé AeT-pRBtdryed engitef RYEd Ng

portion of transfer layer including a second
emltltalaqbth@ltﬁmb@lm@iﬁr @am@h apling an clegiyepmingseeak dggce

inci it PRIk AP0 FRr R E SRRl Bng h el A AR LALAGElY

he“sec di spose

ther@ial zl‘ﬁﬁn@ﬂm@@ cﬁ‘ﬁdﬁﬁdf zﬁﬁhﬁs&‘@ﬂa}}eﬁm@ﬂudl@i semadi emittdrhe the
od further includes selectlvel t her

nontnﬁétﬁlélﬁé eriitiey layeparhiclyis aptionallietobyr vsgﬁ@fr@ t% £gray 2 patterned
emlrtgilg? 'tl{l;cq? %nmer He &M %rﬁl@t'ér 8 PE&? diAfis R&4- b%éfﬁéﬁ &fitlet Ber.

a second patterned emtter layer
Opticiallydhamethod fuher dncdndestselectiwiils hoseallyomartsfering a portion of a

nonpatterned emtter | ayer., Prefera
secq;@r{[r% o éaryﬁrelalcgl:qlfr{gt gathir, a%’ger tg then M@g@gmgﬁ layler to form

' NSRRIsbd bR nonan
a se%ﬁiq%ﬁ%ﬁ?wd eﬁﬁgépolc | ﬁléﬁ?ll‘fggg kl%QBfr@grgg[e@,h %Qfsbl bR nngon

pattermed emitier layedoPeedereblycthe onnipajteroed engitiealeyer isandwgeprd

cloisiarametiyant SorkdeonyhoRal BRa: o Hifheb §6letibeild
lay&li £ BOSAND 1SRN oAARE Bryer) ah RBd st teddchof ig8itingasydr EW@(Bpednd
the non-patterned emtter layer. A hole transpor

eleqt@;aem ectingley@, P eanbinatiqnteieot. SemecrhofimIe L%lilen@ethod

a_conhin 0
furB o R AR TRl ERRLERLIPARLIK gBf pattemed
emitief 12982l A Yoletth@sordiayaf a hble myemcnﬂaym meclearin Wlecking layer,
| ayer opposite the patterned emtter Iaiﬁer iS a tache&lthe

or & eomebinglicRdhReot pLpRIIoRANY BFBIERSPE PETY R erﬁ%]tllﬁ% agprs an
ano'&@k\k/jﬁggl %glyg h%%ﬁ(fecgt*fﬁ@ ﬁ‘(ﬁrc' %}%I e hitEr l'a?& g@ﬁte_ the patterned

vent susc ayer, posing a
emﬁl&tta@enedtthcm;aélto aogthodi.ng a first em tter and a

3,019 hl\équlé)ﬁ'tellr lfn%g% g{] f%'i?e: lgtpt%gir]no{ 3 Q’%ﬁ%t Ic’urr(l)lglescent device
incﬁﬂls%’ g)%vﬁﬂg%%gfv'eﬁ’tl | QisbYiBle 1aprdaidhRQSA Hldtetndda¥Rir including a

second emtter on the patterned | ayer and
first biitteo landeamels—tsrelaatﬂ dopipenpriythat is thefsemmas ondiffepsat thapleifirst

e S BB 0 D5 ABSRATE FP fonaing o send
emitter on the patterned layer and the solvent-susceptible layer to form a non-patterned
emitter layer including the second emitter. Preferably, disposing the patterned layer
includes selectively thermally transferring a portion of a transfer layer including the
first emitter and the non-volatile component. Optionally, prior to forming the non-

patterned emitter layer, a second patterned layer including a third emitter is disposed on
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i ncludes selectively thermally transferring a portion

of a transfer layer including the first emtter and
woOheosmozpsyol ati | e conponent. Optional ly, prior PCD/US2004/022648

form ng the nonpatterned enmtter |ayer, a second

patterned layer including a third emtter is disposed

ont he sol vent-suscepti ble | ayer, preferably by

the %dﬂﬁhﬂ&hdcy tiH&@lIh% Efdfﬁ@bl& byahérivally efansfesimganmbriiomosd srcond
ayer |nc udi n

e third emtter and, ‘ﬁ%ﬁqnal
tran%hlam igelpias élaﬁ@gﬁ@mlﬁenanér&ﬁtwa? L AFSAMRHNS Cqmpgonent.
| nC gotﬁér I ddeRNnE I?Jcpéffﬁﬂliﬁ?gsﬁ?ata%tﬁﬂﬂm&ﬁscent device

provi |ng a sol vent susceptl
includss: }pmt/idmg’l:esblirmyeuscbptdﬂel,mongaaaemed $tyeeinctudérg a Grstlemitter;

and ShsRbS RO TGS 10 e ORYOH BE PR e AR or

COﬂ‘lg'Oflélﬁ KeRs thBafnt Q@oﬁﬁﬁ‘%ﬂt @ tHeaec i énlilﬁer on the solvent—
ventsusceptible |ayer. Preferably

, osi ng the
susq@puble laped Pms?@ably,rrhsmm th@p@me\delayerméw?ﬁa|Sﬁlyctlvely
rtion,_ of transte
e 0 B TR0 AP ol s DRb Gl B4l londa v
nonQRA4LRE @d)ﬂl?@nehh eopRsdang, the hidirid funbdruadadei dgosing@ sacond

second terned | ayer |nclud|ng athird emtter and
Pattgmed éﬂv&r ingluding-vofird erHtte aad centionAk @ nogrvol¢ide component, on

the f‘ﬁ %/é?stgscsegtg GlE %}Jeg :,p?eflet%}ﬁ y ﬁéﬁxflaqm%fem gteg‘ﬁ#;ﬁli@h lo¥ a second

a Seco rans ayer
tranlsfwhdyétnlglddhgthhtlﬁm a@mitet.er . | n anot her aspect t he
present invention provides an ele troI SC.
ﬁ.ﬁ@gescgnt device.

e vin@aothyhESpefte B PHTSER: LSRR PIRIAE CB SHREp
Theséi%:éﬁ%'i'ﬁmﬁl\%&%ﬁp&é eEin+lﬁ‘d'é%r a s&v&ﬁlsh%e?ﬁglell@éﬁra tckiRE layer

sol vent - suscept ayer, wherein the patterned | ayer
on the eblveetssuacepiibletlayem w]nmfcmamlp atened-leysr anglides @d’ﬁpﬁcﬂm@ﬁ@r and
that j.s the sa

diff th
a nQihry 9ledle.comppgnept I5JBe PR E Jiﬁf Befen H ffH&" TG SR 2
norf lifehR 1943 RRIGEN O sddBRd BRLE URYHse@Bnl the f)atltsih}{@f erdifir layer

e sol vent susceptible | ayer. tionally,
andqcthe s@vers csu$eayteb1e fayer. Heptionadlyibie patterned lameré”m’th@réncludes a

Al t t 1t I
oA, S aRE DELASI Y BBt LR o e
solVdHe-s8Re lh'!}l%i YhRRsn ﬂl%)é@éoﬂdl’iﬁltéﬂleﬁ layet iilllchxdeemhutcba‘mnter

Pr ef er a , he sol vent - susceptible layer is a

Prefqrabig,ptbﬁ sollval}téﬁlsceaﬂhléllfever H aelaqlse ganqpsgﬁéayer nhele ga?qtleﬁ layer,

8 gqiﬂ bqg?klgg Elg/nxo ? rqgéth?c(lgﬁcc { keal‘rf %%)?Q’s?\fstlo eaS@E S K%Bﬁ"aﬁlatlon

thefHoif- Pl%‘fér@‘&IF?etde a6h-phdrnédytaitter Bayalnls unainﬂcqﬁd@ll&mbn dransport
transport

e T b Seped Sl T T v A
blolc?1¥1g;la}ye‘r?‘%%ﬁgfﬁ%l@%ngﬁg@@&lﬂrgr&%t 4 B&hdd@dY¥&iron dnjd@ ayer, or

o inje a’ conbi nation theéreo
a csmbhaﬁaﬂnﬂﬂrammssonmwembmhimemiamnmom candivendtachkedith éhe solvent-

oSS oPL i LY BB HoFaRR. Pt 850
Optionally, a hole injection layer, an electron blocking layer, or a combination thereof
can be disposed between the anode and the solvent-susceptible layer. In one
embodiment, the cathode is opaque, the anode is transparent, and the device is operable
to emit light through the transparent anode. In another embodiment, the cathode is

transparent, the anode is opaque, and the device is operable to emit light through the
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Optionally, a hole injection layer, an electron
bl ocki ng | ayer, or a conbination thereof can be
wdizepoeeds bet ween t he anode and t he sol vent - SUBCEISR(DH022648
| ayer. In one enbodi nent, the cathode is opaque, the
anode is transparent, and the device is operable to
emt light through the transparent anode. |n another
tran§yiRae caBode. Inhalcabihedenbalimhesndpantbode 1sttfmS1merdethe device
opaque, and the device is %g ﬁble to enh % bl
furthes ivnlieftes 2R OPRINESYRFIENR attagh € pppdgs d t aﬁe‘fl s operable to

emi &a}(ﬁher é}% tt%ﬁ AR eRGodsS thBNaRAE @fnbo&f?xﬁeng eid &ﬁhode is

n opaqué ‘substrate attached to the

trangpapete, tha abdelie trdespareat, iand dpealeaisk és eperahie to d:rnxy hight through
t hrou etras arent catho

the SBHEAEAIOE 00 LUk FOHRA P S eiua Y. R BoBABERmS

HLARR M &N ent B3RS ebiiedevi ce is operable to emt |ight
mnl% gﬁgh theatranggarent cat hode and the transparent

anddenotipt dspe) thy praskies imeantipmprovides @ nesthed eff gangrpéing fight.

oo T B LA e AR BRBREbt o AR g

proﬁafngcactl e {8 Shodd BMItEY Ehcde, wheein thk ighslds 6psttble to
device as descri bed herein; and PrOVIdIn% a signal to.
addressameriir.datoving waiehdgemitiprantisliahhePisiegahly, the device is an

erabl.e t r
actlg%ni Rag5Ive & 8(%1%9:‘1%{1 g%\?lcgg\)r%ﬁ%ébl Iﬂ)}? B%Uléeoi g\rlflglé\gb"llog Hlshﬁ@ or
tundébé lipiRingrdePResi ve addressed devi ce. Preferably, the
device is a full col or displ y or é E b&e I|
doviiscemizyion epractfsos Aks Btapresed QLBEYdSionih br furety
con?ﬁﬁ'a %?%bﬁf?m helfon ﬁ@flﬁﬂn%)/ reEbInidd 6‘1961%0919 Qlfxd Rd1B9
Sone in |ch e reco nation of electrons and
occhisl B& andevireswitle Bmgledeyer cepahiet &f eaiﬁsemqll@r¢sayrdrorcapabl e

of, efficient fl uor escent .or. phosphorescent ,
PR TESER AT LB R P (R B BRNEe et Vi e "
recérﬁﬁlﬂg@érp?&ﬂqulo%%ﬁ withid @€ *hEfkr R FortahRvRE M iEhultiple

ayer device wth multipl'e em ssion | ayers
emissiog layarsr(eg. pa:td matiened emitterdayer 3194911 blgdoa-1sftgrmed emitter

tt it | I
L R AT NG
patfeBitdRAliHE 1BRSH). BRckdrsre, #t aYRsdible tBeo@Ekea fulkcdlsr OLED display
possi bl e to construct a full-color OLED display by

by, ffotr e)@mﬂm Ipetterpimgtaesubstraie mtb aeskandagreen,Froiitingesiong 2ad then

n an
L
prop&ly, itk Fe@tnp e dnmpitinregiomtvidingbt grleibit afsmgmmangblue emission.
regions wll not _exhibit a significagnt blue.e
Forrdisplayy depiesarpligptiansdib s nr%%ﬁbbh@ hayg display FE‘F@%‘%@V f81t
h IS t Egen,
and-bl'ie cofors. erefore, in enbodi nents of the
satid %éeﬁ ? Zg%e?%/ ar?djl?lﬂl?_?lglo?sf TiRber&] re%i‘ﬁg)lﬂrﬁ&ﬁgof &d ?re%
invefte&eiRtwhich patterned emitter layers are formed by selectively thermally

transferring portions of emitter layers, it is possible to prepare an "n" color device (e.g.,
a three color device) by using fewer than "n" thermal transfer steps (e.g., two selective
thermal transfer steps).

In some embodiments, it is possible, and sometimes preferable to alter the

amount of emission from different layers of a multilayer device by varying the
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invention in which patterned emtter |ayers are forned
by selectively thermally transferring portions of
wemisieezoshayers, it is possible to prepare an Pai/us2ioan22648
device (e.g., a three color device) by using fewer
than "n" thermal transfer steps (e.g., two selective
thermal transfer steps). sone enbodi nents, it is
opelﬁﬁﬁév&ta%e o Belr&n @ehditye Thip selalialsicelor turdhg’ ‘rantteaisefitbfont
em ssion fromdifferent layers of a nmultilayer
OLEQwW@éHbVQvHEVWEBC%H@éperat|ng vol tage or current
density. This so-called "col or tuning" can be useful
for OLEDs used in Iighting applications. Definitions
.Dq%ﬁumsed her ei n, Iayer refers to a discontinuous

atter W ayer t ..d.
non’*wﬁ? e? ﬁ’é’d? rrF fs t%m éﬁ%@ﬁ@%ﬁg %%t %ﬁ?@%‘f"eﬁaﬁ{? or
con@ﬁo‘r@ﬁg hl%rﬁbﬁterﬁ'e RetdrBl BRFodeayt anothef @bribD a
I scontT huous | ay er in which the material of the

patAss:saé tetery or" patsemﬂdslpwé tefon tondiscentinaeneRyponiviaeisthe
matSi ! st gy cisne By "G hTpoons of oot

mat¥ddich the material of the non-patterned |ayer is
dIS osed on an entire portion of the other terjal
wsad hevedt), 8, "nan-paistethlaye) seleistp Bloantinueys fayggingwhich the

el 4t nat
matsla%pé;h B B o Bhon B L B S
matkhg. presence of a solvent, had a sol vent-coat ed Iayer

been coat ed_ di re tl th t bl
e et salvediohgrsiiiolel Grori sofie dra epuibl fsipived

attaEl?Jdeg?che'ir a dall‘gi/ SaBhfer 1&1@@3@%’ EAYS iARhI&NSurh&Rtin kife

sol vi ng, persing, or suspending an
premlg@mﬂ‘ Lsobadny, e acolveastontediayeribsers coatetbdicectly ondhgradvent-

e@%e{e of an el ectrol um nescent device. In general, a
susg B¥ffsposed on" or "attached to" another Iayer is

i ntllg;@g&q HefeiR & RERRAM Yorl DoBFdRE-86LEH TaQerORFdrOfadn ofganic or an
include one or nore additional layerS between the two

aqueassrotvenihatis eapdde ef dissolving wesperssig; obqruspmdé%%qggme
T A N e

sol pestheal A8 I"Blsfodedar or Blttachelay'einotife@layesis intended to be
broé%@@é%ggé;pqgmgﬁy mn%{u%e %gg I01E rln(o)rneaellddllt?ong{ lsaycfarrs %etween the two
layers.

As used herein, a layer "on" or "disposed on" a "solvent-susceptible layer" is
intended to include either a layer that is directly in contact with the solvent-susceptible
layer, or a layer that is separated by one or more additional layers from the solvent-
susceptible layer, with the proviso that solvent from the layer "on" or "disposed on" the
solvent-susceptible layer would be capable of coming in contact with the solvent-
susceptible layer (e.g., through vaporization, diffusion, or other methods of transporting
the solvent through the additional layers). Preferably, a layer "on" or "disposed on" a
"solvent-susceptible layer" is in direct contact with the solvent-susceptible layer.

As used herein, "transparent electrode" means a conductive element that

substantially transmits visible light. An element that substantially transmits visible
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| ayer, with the proviso that solvent fromthe |ayer
"on" or "disposed on" the solvent-susceptible |ayer
worulst2ps9 capabl e of coming in contact wi th thecT/US2004/022648
sol vent suscepti ble | ayer (e.g., through vaporization,
di ffusion, or other nethods of transporting the
sol vent through the additional |ayers). Preferably, a
light @¥RFablPitinsdits ol | SIBIORM, a0 mdde peaftrdelytat basicids,i diliscident
~layer” i1s in_direct contact vvith%%{)e : .
visitg lighinparticrlady o the avavlpagths parrrpenipgiodhs device emission
E ) ductive el enent
e e e P B g Ao ol errent
t hats wwabhéraint 'glaqye tleatmstd’ nwans s cdidaciighelemeniftbatabl y

trangsmits at | east 509 r r ef.er ahl t..l east
sub3 A FOORS ARS? Dottt g e et A Pt gy ffgtos or
reﬂé/w\ﬁbiﬁré@ﬁgﬁ%pf‘e@érglﬁ%%&}amr fefedtiIft 16RY DOB IHMESIRRisible light,

maxi ma, inpinged hormal to the surface of the el ement.
partisilanlyed theevaviefengths parpaspontling te thealeviee smassipndpmeine: impringed

el ement t hat bstantially absorbs or reflects visible
norppldf .e%)ﬁg%T %ﬁ@ﬁte{efl}%‘f' substantial ly absorbs or

r ef A eigbs hitlef, bh eadtivghiddiRERE e d@hite/is alivoich shap inchefek @Gtiseme

at | east 90% of incident visible Ijght, parti c&Jl ar |d¥essed

for driving en erwEPnigelRoT swuhmiely BeTeyeach PRk oy Eippee! 1s ad

e SSi o X} i TR - Lo f
by SR e P R S AU o Rkl S 58 Fde
andiitemab@vhe éetibat i ncl udes a schene for driving an

array of pixels or, subpixels, wherein each pixel or

subps yesf bpeiny @d pésossVéoﬁdﬂgﬁS%Fdﬁ de@retse V}C@JF’% .mgi“ées a scheme

i | NofHdlein | tAGE Bibphke] i Ridressed

for SRAGE ikay BRI OE R, Wy Rk ST RIb R e
thrdugh eleotromic tivasty vient autdudes sed andi edling destradereGesraliyathe

i ncludes. a schene fo riving an array of pixels or
eloctipBis; SHePry ifsstesial \eBeleH %el or subpi xel is addressed

t hr QUERAHeREA, M"AHaB1eA JhEiHkT dstidel@bn bREleHE®S: Sl B of a
col um el ectrodes. CGenerally, the electronic circuitry
variableaotozidapdndent urtos thediiviag couliiensde gey@iage, curighbdaneity,
ighting" device is an elenent that emts light of a
ari abl e col or dependent upon the driving conditions
(€. 8s udIHeRg., "fRlUESI8NdisplaSddvice Réads hn cRStroise dolngomsn,
"ful |l color di spl ay" device neans an el ectronic

comprising rArraysfpitcls #ngl swpixelshat oy gafsﬁ&lé 10§ disRYEgHS imepe with

t.hat I i .spl [ j !
sl FRURRLSy Sroa RSB} NbAAAIRIR M (25 Bl g
defitied 89 Shd Natfonal elcgitvut StatafardseChomyitteh &) onal

Tel evi si on Standards Conmittee NTscg. . ..
As used herein, "non-volatile component" mean§ a component with a negligible

etc

vapor pressure under the conditions typically used for vacuum evaporation or vacuum
sublimation. Typically, a material that cannot be deposited at a rate of at least 0.1
Angstroms/second at a temperature below its decomposition temperature, is considered

to be non-volatile.

BRIEF DESCRIPTION OF THE FIGURES

Figures 1A to 1C are schematic cross-sectional views illustrating an exemplary

method of assembling electroluminescent devices according to the invention and
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As used herein, "non-volatile conmponent” neans a
conponent with a negligible vapor pressure under the
woaondioe2sns typically used for vacuum evapor at POT/USR004/022648
vacuum sublimation. Typically, a material that cannot
be deposited at a rate of at least 0.1
Angstroms/second at a tenperature belowits
havifl§ 6 Obesth khéde” cenRgirafioil. EThd Bethodsilldarata indiees 1A to 1C
non-vol atil e. BRI EF DESCRI PTI ONOF THE FI GURES Fi gures
are iNusteptefh ia asinplified wappes de oxeamnlify praferirdesiRbadipERis Pgt
pres 133/(6?1'5841 AT gﬁﬂgﬂ)‘i’l S aﬁ%ﬁﬁﬁgﬁh 133 6l ﬁg&fs%é& R dMfE B@ Hésuable
evi ces accor to the 1 nventicon andhavin tom
in tlﬁn;@dsirucaombf gmbﬂ‘icl demiced veuldeterobstous ltd omw‘akelbm 1he art Thus,

ures t e i|llustrated [yl ified
e e B Aot b b medos) FRI LB TR0 e
speﬁlf‘c\,’ fa?&ﬂs Qi@scrfﬁ@@ hélréﬁl Bai MRuRIHeRoRldidibpRadd dsaNendRE
ayefs that woul d be desirable in the construction of

ad&ﬁpﬁdﬂﬁwaﬂEh$E€$ woul d be obvi ous to one of skill in
Thu t he. net hods and .de

% aqr{gsa%% tchg? arerﬁcgﬁlalg C ;[;r8sso%ec 1?1?% v1e 3 111{14‘[#3%1% gemplary

metﬁd?c?&f dsb&mb MR ScrdakihbRest eiced ﬁbcohﬁﬁg e hrdfehﬂon and
broadly interpreted as including additional |ayers as
havidgsi ‘tetianode g eendigupaiono Thaomgtheds ivalied & Figures ZA to 2C are

el

invdnfion] THe ﬁich@i’bnaﬁ‘dlnlhﬂditmgalaaydr op layadidt veomidd bgdesitablenin the
The methods illustrated in Figures to ar

constyyctign phsreaificrexicgs Hrid heerbvinks fxpng of Siiﬁéwpﬁﬁi? ff- Thus, the

metﬂ{)(? a%drd%Qm %‘Hfﬁgﬂré{?&‘hée&f %Hﬁt iMAG&Ib He'Tﬂﬁ'ﬂstd' Rly i

usi on of an additiona ayer or layers that” woul d
spedﬁﬁc tsisrdebdribed hetding bmoststuldibd broadlyfintepeded acindawinges

woul d be obvious to one of skill in the art. Thus, the
addponplayers AdesEeices il lustrated herein are not

intended to be limted solely to the specific |ayers
descri bed herein, but should be broadly interpreted as

I EEBAID@D@)ESCM@T IO €E PREHERRED. EMEBAIDEVENTS
DESCRI PTI ON OF PREFERRED EMBODI MENTS The present
i nv”éhﬂprownpmvmtuésprewd@% elestrnlimisscsat deyases cand methads of

R A B R B X8 el g e

andaféluilé) qumpﬂ@ brgb)&ﬁi‘@écﬁrolmﬁmesa:bﬁt (@REL) tdleoicasn Seesfoeryample,
(CEL) devices. See, exanp

or
SulbeshsEryBonseys ke F00(100 45a 9501 So o, YOrasaiedLED
r d
Sysg.?,pe1 %égélﬁer 1?s$4f1? @Wc{ﬂfv‘tﬂ? LA S%Vz‘z@z\%c{l@ ((g’.z?fhﬁl?eﬁ‘, LY, R103. 64,
p. 209 (2000); Kido, Bulletin of Electr ochemzstrjy, 10(1):1 (1994); F. So et al,,
International Journal of High Speed Electronics and Systems, 8(2):247 (1997); Baldo
et al., Pure Appl. Chem., 71(11):2095 (1999). As used herein, "electroluminescent

device" is meant to encompass complete and partial devices (e.g., device components).
Similarly, methods of making electroluminescent devices are meant to encompass the
formation or partial formation of devices or device components.

A layer or layers of an electroluminescent device may be formed via thermal
transfer of a layer or layers from a thermal transfer donor element. As a particular

example, a thermal transfer element can be formed for making, at least in part, an OEL



10

15

20

25

30

p. 209 (2000); Kido, Bulletin of Electrochemstry,

10(1):1 (1994); F. So et al., International Journal of
woli2gis/03psed El ectronics and Systens, 8(2):247 ¢a9982004/022648

Bal do et al., Pure Appl. Chem, 71(11):2095 (1999). As

used herein, "electrolum nescent device" is neant to

enconpass conpl ete and partial devices (e.g., device

devi@f’ﬁiﬂiﬁf@{ﬁﬁ)&vic&, hdl a%ﬂlyqndﬁ&ttbﬂd@ infORMdisplgys. This can be
el ectrol um nescent devices are neant to enconpass {he
accomlivhed. &t axpmpiss by Hhermal trasics AT psinglaar @det Porageabttansfor
: I - I '

i GETRERE Sngs A 8 Yl Bl B e B s o
transfrslcay &e asddrtoform dther dmtices mad sbjects.dWhde thed reasent inverticn is

particul ar exanple, .a thermal transfer .elenent can,be
not JOFHSEF B EPRRRRFHED ©BYATIoB S1DeFH of B Vo [ g eiegr
throfb @¥isChssAR\rEESexafplsGRORAREMISw S Oor use in OEL

splays. This can be acconplished, for exanple, by
t héatatials canisd patteufedntd supsates basalestive gwnm. fer of the

transfer unit of ~a thermal trans I t 1\
g BeBne 2 P BT SGaPana (R Ry eidhert can
be hbh@d %? @pSlicafibn BEdiscRsl Heat 105 BRIOdtEEportieN bE 8% thdithal transfer

objects.” Wil e the present invention is not so .
elenhéntri Head carbe gangrasest esingomhesting glemsnt (a3 ptesistive heativg

i nvention.w | L. ain J [ j e
cleri Pt B otiain B8 R PeAmpEiiE B il GiiE5 A fhetl
elec@ia o td @1a58r Ofths eeanbl trdsfchelemeht torgenahtrheaf. It inany

materials fromone or mMyre thermal_ transfer, el enents.

instapoendheraal rrasausHediebhERm, AP XpBP e iawRp Bylaser, 1S
adv%ﬁgééoﬁgﬁé&]ﬂseoéf i ?cecﬁ}a%g N8 ?I'ec%ﬁbr?th%aﬁ%tﬁ%ﬁ pRAERiERA. The
thermal transter efenent. Heat can be generated
Sizeliiﬁlﬁmga}ﬂa dfabd irmgfatemittm((e.gg .2 ling, ciede, stiiare, dredlidrishape) can
el enent), converting radiati.on . Q. b f light
be BTN bY: AP amDlen UG tareigr eor Heh ooty P fopphgpater
oftfﬁé‘ﬂ £t bREm! A€ dLPELARE dirERESH & SRR WithtiRe BRABAIAEMsfer
eat. In many I nstances, thermal transfer using |ight
elerhermimndftbe masesiats of theathenng) tansfeneementi s advant ageous

because of, the accuracy an reci sion t

g v B S O S SR
varidat ERARn{s@nd devifed, biforti6hd BkRof. Frdmbtury Blatepiabemdsinapte}

can be controlled by, for exanple, selecting the size

laymgﬁ intchuslelthegietthas cambe ied te fpros elewepist deviass.cnd PREIQUS ghgreof
eam . the duration of di ' . .
thae PR i Pl e Bivent HOE AR SR it el ifiention
moétEAT s oRGRIE Hedb&mma tdisphuys [tedngser of matesiabsrfrarh eraemal

can include a transfer |ayer that can be used. to fonw
trangfor ietaurengs ereodealsed iciprbed loask Indsrt PlSFEORR BrEify an

Ex I ' | £
o FAETTA RS SR sP LR s Beigoiese
cle@RlfinbRScenhRI®Sf memory elements, field effect transistors, bipolar transistors,

unijunction transistors, MOS transistors, metal-insulator-semiconductor transistors,
organic transistors, charge coupled devices, insulator-metal-insulator stacks, organic
conductor-metal-organic conductor stacks, integrated circuits, photodetectors, lasers,
lenses, waveguides, gratings, holographic elements, filters (e.g., add-drop filters, gain-
flattening filters, cut-off filters, and the like), mirrors, splitters, couplers, combiners,

modulators, sensors (e.g., evanescent sensors, phase modulation sensors,
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that are useful in electronic displays. Wile the
exanpl es used in the present invention nost often

woaesn2z39 CEL devi ces and di spl ays, transfer oPCT/US2004/022648
materials fromthermal transfer elenents can al so be
used to form at least in part, electronic circuitry
and optical and el ectronics conponents such as

inteff@®h®trdy SensGraLARIthOLilg), shtiealesvities,gliedoeResic devices,
el ectrol um nescent Ianps, menory el ements, field

ferrqsigciide deviegssihin Glng batisriss|oap cppination dhegeof for exFRleohe
comp i 35 BE R lSbcdsRREL 30 anic electroluminescent Jamps a5 an
actitd magixsdreyySor shagtgal displpy. €dthaewintasay be formed by transferring a
|nsulator-netal-tnsg)ator t.acks, organic
mu EWBF“W%““&@& F & S0g c}ﬁﬁﬁror stacks, integrated
Ci Il traﬁﬁfé& aghﬁ% ﬁgﬁt%ﬁ 'oftlsﬁ‘ Vide BeBRS Surd09 R uisas,
grati ngs, 0 hi'c el enen filters (e.
controlcforlverny stialltdevses, gaqzlnaisl smaﬂlsmtmgl anid elastronicigvices, fmcludmg,
and the |

filt mrror ter cou rs,
for e S opr s S oBhT & TpisBed e sl 8
congy%ﬁér% for RBASE dﬁPﬂ’y" fth adelsQRIebdthElabfs Qﬁ&bbmtﬁol circuitry.
ensors, and th ke), optical cavities,

Momomro‘éiegualrtmmfﬁévm@@ Lightrasy, ebloat in pemelisiapees, Picyide for

t
I e
the Q6 @adige. @Lﬁi &xatipld, 06BpETthts AAnHspksy, amiddsneanyetizdly can

array for an optical display. QGher itens may be
be ypeeesing this me Brri ng a rrulticorrponent transfer unit

and/,of @ i5ingles d‘lll?%g o-thornal FRlsfdr efs éﬁsr m4$ bBYsdd 8brm a
can oP?%n provi ter accuracy and quality contro
devid@ror\véiey oBjeal, br thefoima @djacant dbviass, sthet bbJeqzi‘s iar glortaomd thereof.

el ectroni c devices, includin
The gt el dasiet flgmos ﬁﬁ@fﬁ@ﬂ?@e %ﬁnﬁwﬁ{%#s{ ggments with

muﬁchﬁleﬁért t13s its3Rd GRIRANEMs for ERMHBShAtraAs Rl & BIng)e layer.
suc el ectrol um nescent | anps and control

Foraixamplet b ylevib peather gbj¢ch erayide fomzadsfséng ansi agnare grermeady
I [ i nst ances, rov de for better
e kERcaty Wit RO RBORP G e RBPdist oag D Bk heppal
traf¥f& @1dnhRls that dRh 98n BONRAKE ﬁraﬁs‘feﬁahﬁn @Ydy@ﬁoﬁé #AltilAer anit.
exanpl e, conponents of a displ aé ch has nany
pi xEhermat sransfer cff@meunmsq lagers k forpe dmpe or gngEgE of devices

canyfiPs Gon i St db FEPeppr bR Sy BréRhe ot
pro@éiis@Caidh afl PHd)t@ﬁ gfbhie fpaf&nBglcd inlefet p@!tdranSWhhh fagodsed to

The multiple ernaF transfer elenments may incl ud

formhemmleqtrmmom@rd@m@s vibermshiransiep FPM@H% laygrg %@Féﬁlonor
uni ts_an her I

elelgnleﬂté catl F% ¢ usedtil ecf)’c(agé%% & laﬁlr gé%?%%t%pg %gpﬁgﬁf&%ﬁ% stéps, for

exdile bﬁhefemilﬁﬁ domﬂinlgg;a@ ignicthe ks of hgenea Istrucrtmms,f(mthe types of

adj gclyemstm\g@tﬁﬁqjguarll Eble ggttne;prr?eréleﬁ C(}nrvgrrllt?gn%{ peldpelrrtnfc’lg %po%/egs%s qu: as
photolithography, ink-jet, screen printing, and various mask-based techniques, layers
are typically coated directly onto the substrate on which patterning occurs. Patterning
can take place simultaneously with coating (as for ink-jet, screen printing, and some
mask-based processes) or subsequent to coating via etching or another removal

technique. A difficulty with such conventional approaches is that solvents used to coat
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transfer elenments that each can be used to transfer a
single layer or a multilayer unit. Thermal transfer of
wonesmr29@re | ayers to forma device or an arr agTmis2004/022648
devi ces can al so be useful, for exanple, to reduce or
el i m nate wet processing steps of processes such as
phot ol i t hographi c patterning or ink-jet patterning,
matehials andfoe etehérh procdssesmsaditoypagtbmanaterials, andanpge,akdsolve,

devi ces, Thermal tranpsfer t attern | aye from donor,
pengfFelpeniilor E%GEI@BCESP%%W%‘FS?X eoaired P Lysrs & gaies
st %Sthén PRRBR %?\;eﬁﬁ?ﬁ,tqﬁaetagﬁpéan Hegfolaﬁa%mdﬁemﬁrtﬁn%pabmr

coupling can ['im ypes of layered structures, or
elemérgs toyfoen thé tramferdayers ef the donar etsmentmThe srangfer layer materials

e BB S LR PR P BT B RER S e
CoMigidatSa BB TORGREH Eﬁpﬁf&hﬁ&%ﬁa skleverestrakfor topRbseatslaye-
Su

coated directly onto the bstrate on _whi ch patterning
coupbingipElayerpoptng staps Fem pelwaing|stape. An pdvaniaes o dpywoupling

coaﬁﬁg%cggast%gﬁgé g{?gé ﬁkth%t%ater"f’a(i{fa%gbe r#t@l{h'ea 9n t(?;pgf ARt to other

sses) or subsequ 0 coatling via
magtieR ity wauldboiitgcultl ©paean, if @ossibile ueall, Asii fcbhvankibyal
wi th such conventional, approaches is that sol vercl)is
patigguis PIOCEHEY M BX4Tapls, ingirhads ofthemragnbinyeradssolcagcoated
laybiqRBL b ERLE 5@@&%@@& HRIBYR el?aﬁ 53 Qlolf bOGRGVEAL €
and/ or “render 1 noperable BreV|ous y coated or
attqoRéd, pemehtddaywed/sr enderad gopedakle fonits intendedpenpbse in the
i nvention, materials can be ated onto er nal
Drepengn el i STt Braniy S eariPo AFL FrETCPARL AFIAgblhe sprent
sust:ﬁﬁibM%risﬂ. ¢HE Birfe hdI08 fdr pashed kAN ANranBlee bf 1 Pent-aBated
then be patterned via seléctive thermal transfer from
matehielsdhenioio, bt et neasesatridy in ocCotact wigh,anaterials dolayersfon 4 reorpor
tterning via.selective transfer represents a de
thaﬁ%’ﬂﬁﬁ? Hﬁoﬁlﬁ)a&%&?&mﬁ@%&ﬁaﬁst eps from patterning steps.
An  AdYEIRERGRsQIptIER" Ca)ePlsi aNBydt Bk i@l EBEIdipRIV &l Ritdtlted,
steps is that materials can be patterned on top of or
penserteds andarhendened mpperplle fordts injsdlad mepeserin thanresepee of a
attern, if i t al ' Welnk: :
solf G0 ool pPaRakElaferHes edaad By FRUER G hocpiie
layBr. €% eifiplé fedefil isOlvet sasdeptibiilitycio peoimaaytsr spircodiiaig a first layer
patterned on a sol vent-susceptible material that would
fropea Hiskadyspbiryinetthe ralvent sad disnapEtcoating A srcand salyeaipn top of
[ I [ L5 - [
e RREARI At OE i st QRRAIENL: RUIRARR, Mol B FORRRRADY the
secdhd ssltvént, then tHeefirsodoaridt] syes issqhiidered tabe s selventisusceptible
ol vent - coat ed

i bRyl s P 5o By PABUBEAIeR, s L BISLB Has
e o P e A" a0l vent - suscopt i bl e”

| ay&he I'sscand spteent't satrefonblychnoegatiic suvent that at ¢capeile df
dissolving, dispersing, or suspending an organic polymer or resin that is suitable to
form a layer of an electroluminescent device. Suitable solvents can be found, for
example, in LM. Smallwood, "Handbook of Organic Solvent Properties",
Armold/Halsted Press (1996).

In some embodiments of the present invention, the transfer layer will include a

non-volatile component. A non-volatile component is a chemical compound with a

10
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penetrated, and/or rendered i noperable for its
i ntended purpose in the presence of a solvent, had a
weabosanrosgoat ed | ayer been coated directly on POEUS2004/022648
sol vent-susceptible layer. A sinple test for sol vent
susceptibility is performed by spin coating a first
| ayer froma first solvent, drying the solvent, and
negligile vapérprenate ingencawitond typidaligmsedfor tva@mm eYatperaftiions’r

coat | ayer, |f the rst coated
vacryt SR OBy A el A G bR S BhRH L rsipd T agF ol
is to :ﬂﬁmg)'t fosstubﬁﬁﬁttﬁéjcérﬁﬁ/&ﬁld'u%d&q&%hﬁﬁ desbsitor®nditions for that

nt-susceptible layer. Alternatively, a simlar
compesént.c Nontyelatie ¢amprsadaaencrallyedeppmpesed s elepry dggrdengfs.) or

i BERER T L MBAP I P, TR

avaﬂﬁﬂ@bic@uﬁfdegmmh wysegns. diypiatls) materials wéicpendonghive a
or.gani c mer or resin that is suitable to fonn a

deppw@rr ragst ofawﬁ eapled 1 AsIeaeRY stcerd alfelspgtatusg belop eir
e
of néhnolatild-anyionentRincdsdd fa96yrs, dligooress, debimerslergeaholedidar

present invention, the transfer layer will include a
Welﬁ%tﬁP%Fsaf’?rF“éméo?Fﬁonent A non-vol atile conponent is a

C h el &8 bEFIRRKLinh SR dBRABeIoH, Mhefovdmidn ¢f ®BE deeices
er conditions typically used for vacuum evaporation
prowﬂe&/mumm&wmlﬁed@xmples Axsmplirg dpeestelqmppnty dheaspg] Hansder
the d [
el AR TR SR B BB e, i
'UEFPWQK%I@ﬂ$OQOICWhHiaQQMponent Non- volatlle compounds
general ly deconpose ( et.c
t o Euhermgl gensferrusing fé@%ﬁ?‘?fb{ee%n h&%g) Baala?té{@e“ F%f?;;?ﬁ%‘?mmmg
t
souiéd%g M?ﬁ%ﬁ?}l] Sl‘{ ?}eéeﬂtlﬁ%%[a [ F%/r aﬁ‘l\é rt?gﬁ@u&ﬁﬁ% ”g)gar?ﬁ%rte
thr@tghlaen&k;a, hilglppsivtred Mgh‘e&oaraaﬁ (eag metﬂash famps and lasers) are

stronms/secqond af a te w,.t hei
uscld ComSORI TR RobR s BTtk Vsl ang LtV EdiE: ascpyare
parﬁ@tﬁaﬂ'}%s%tfdll §u1ta@@€ﬁi§’é?s faeanie] B8 eRimple, flng’lﬂb@iféﬂ (2100 millwatts

conmponents I ncl pol yners, ollgoners dendri nmers,
(mvxa) gagleniode ldsar dméesg mifoersmi@slasee dioges, e8d dindg-pumpedisplid

sta s%l z\g]uggz\gfj Xf“&%‘@d% i : }C% )ﬁ)v(\{s ?Elt%veglq{rﬂgstdaﬁrﬂ)e% the

ranE BOR], BrexaRpR; 0aliemen tnﬁcrobéwhd@dndﬂa@h ﬂﬁemceﬁemhbcdm the range
and devi ces made by thermal transfer_nethods are

of, d¢rsqz<am9@d0 Ofl ¢o 1 ascelpgopes ceptimeterssqupred (1/ F@E) 6, 410, 201
wlhe%tm%r{ﬁ;got pﬁgéméﬁ)c%&mgcff ?ﬁ&'ﬁatl é"é'fﬂgh ﬁ%i%hhé’c[bn full

a vari et
color display applications) over large substrate areas, a 1aser is partlcularly useful as the

radiation source. Laser sources are compatible with both large rigid substrates such as 1
m x 1 mx 1.1 mm glass, and continuous or sheeted film substrates, such as 100
micrometer polyimide sheets.

Resistive thermal print heads or arrays may be used, for example, with
simplified donor film constructions that may lack a light to heat conversion (LTHC)

layer or a radiation absorber. This may be particularly useful with smaller substrate
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sources can be used in the present invention. For
anal og techni ques (e.g., exposure through a mask),
woigis/pmser ed | i ght sources (e.g., xenon fl ashrtams004/022648
and | asers) are useful. For digital inmaging
techni ques, infrared, visible, and ultraviolet |asers
are particularly useful. Suitable |asers include, for
sizes Xagpless than ghprosineately 3000 ni dnlywdimessigmigy Yordanggt patiepabe such

aser di es,. [fibher-.couple ser di odes, and
o5 PR R G et S el B8 ° 9N TAG and
Nd: IYhdlg iniagﬁg, {HRAREE1 Gafhied dlerhérniestypRAlIPBrdught A6 intimate
(0]

range from r exanple, 0.1 to 100 m croseconds and
confagbwith pireeRtossingh fpaplesons insfangeg,Ryesswie o1 Vaguv gidised to hold
t ' . t] . J ) . .
e o ik SR, A SRS USE S Ao Wi i
thediigdd to héa tiel THE 1hydr [(armiddraothetil syek @Y canpphingatdistis) atworber)

. large substrate areas, _a laser .is particularly useful

in agdmiBVisn BEEN 6 es GG B of AL graleglppate MetEbipRtLP o

perfirh A0t Wist BhkEer drdhhraiiRS UaRE BONSHE Pheallirfster bBnent to
1. 1mm gl ass, and continuous ‘or sheeted film

the sedeptor atcesding techpaitsr.00 ni cr onet er pol yi i de sheet s.

Resjstive thermal. print heads or_ar : S

For By, AR Pk bry R e S b RIS B PRelty i be
usell hdtranBit théGknsferlin@hThd Mehedtiraasfoy eesienris c413¢tRkly eyntacted

or a radiation absorber. This may be partjcul arl

with hethepting elamentep (cavsedhergal Heesferd e nogiqy of the fansffidgyer
accg{ﬁﬁléﬁéka?atttgﬁ% H‘?gnso‘ﬁﬁl]r'eﬂ'lb%ﬁ%néi{ft,qﬁg AR t?d%ﬁf&:? Eleh@ﬁgﬁlﬁy

ose requl red fTor a anunmeri cC
inchdg agntce thadtapdoayset abdletitgal cuaghhapplied éo thedayeainto heat.

transfer_elenment _is typical rought into.intimte .
conf gitally; the tensiee @éﬂ%ﬁs .trarlﬁfl%?g fogligFecgpite i g&lfarr?@ége}’ﬂng
mypgﬁﬁé?‘ﬂhgr 1Q¥erY BEHATENA] HeRFericPeri@t Sub R8s ﬁ@?&g@ﬁal interlayer

transtfer el enent |n|nt|mate'con_tact W t nhe
andr the EFHEE layey. Thelpresénse of therapsionsl intsdayenseay alimminatgor resece

T I r or_.other |ayer cont ai ni radi at
the 56T e PR ¥ et tseTASHobl i st B feies
poréi¥n BN BleRENSRPRTE Brofftblydlinder MASdilg Eehdinks Ghidadhesion of the
i magewi se transfer of the transfer layer fromthe

intererertalthe FEHEY layerds envater thes thendheder pi e iafedeyey i rertignsior
e e e
thetlevenaf iiagity fadiafibe trhenioed tHrowghsthe intelayepatd feduce any damage

selectively contacted wth the heatin | enent t.o
to (h rGes e BauTion PLIRE FiGRSIBE 1S4er IR R POt S TpIeEaRLipm o the

trafBUREd AARRGA WG the ulndtal b And/oP tHRISLAE:. BB AR ar]

tsﬁﬁ t%er mal transfer e enzér{t may | nclegdé a l gsgl?ar 1 h_aty

berdiniat imedudingtheshaclamaga whidrmeasnoccapphpe thetrecepha i bighly
into h?aﬁ e L

absorptive of the imaging radiation.

Large thermal transfer elements can be used, including thermal transfer
elements that have length and width dimensions of a meter or more. In operation, a
laser can be rastered or otherwise moved across the large thermal transfer element, the
laser being selectively operated to illuminate portions of the thermal transfer element

according to a desired pattern. Alternatively, the laser may be stationary and the

thermal transfer element moved beneath the laser.
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Typically, the transfer layer is transferred to the

receptor without transferring any of the other |ayers
wohodasie2ssher mal transfer el ement, such as the epriUSDm®i/022648

interlayer and the LTHC | ayer. The presence of the

optional interlayer may elimnate or reduce the

transfer of the LTHC | ayer to the receptor and/or

r e dlicemdi tsdnsfer idomori snbsttatestaan bs ﬁoelymm fipms.tQmErsudthble e of

t | ef er abl t
polyrh s B eser fle oh Perily SPDEU e e RAR o
polEEtSARy nabh&ﬁla&é"ﬁlnﬁd PR$Ic08, Bthet fiRnd WHE Eﬁfﬁ}éﬁh‘c dtickhroperties

transfer ayer In sone | nst ances, a reflective or an

(if light isrysed Gy Henting anghteansfes insduding-bish fransmission pElighiat a
part!lc%;ﬁ% a{:{ffelenrg% Weﬁ ggélﬁh&lgﬂt dﬁéc@ﬂﬁﬁ%ﬂt a%nt%qhérm ang&h{yhﬁ)r the

a er-an educe any rred

partpaildri apph@ftlohhﬁntlfeafssd Glhelday@f subhwdte iRt legs yoihe fistances, is
interaction of the transmtted radlatlon w th the

flatsp Hhed pavomygeatinghepndie foHaed bsksenofhe danog sybstrate is also
typi&ﬁi{l% %&éﬁt&f fréfm%ﬁi&lﬁh@keﬂbﬂ aaue 'd@ﬁntrelﬁ% tﬁféyof‘%ﬁé‘ﬁ@“ﬁc layer.

may occur en the receptor iI's absorptive
Theotfypichethicaess of theatbnat substrate azgges frhmr(PrQIS tor(ahifnm preferably

| exent s n be_use nclu t her transf
0. Og F(b(gg %ﬁﬁ'&{lg%%@‘er glhtéﬂ?eﬁﬁ c\%is i gqarl?%aﬁ'sq of a
et BYnidlly M Heqnatbilal O RRIIAS e the doAsefub&ede Bl tn«.asm'&lce thyer
or otherw se noved across the Iargf thermal transfer

are g¢lestedhto imrieve athesion betigen tledeFHG daypr @lgda?hatdéaon gybstrate. An
I I L8 f
optlhona opr%mnla é 3p69 Eéﬂ B Fscl &F&iaggﬁﬁl% té/rcﬁl?l eei cs%aﬁ?g gf

a deS|re rna

subkéfehit 1apats bﬁﬂ slk@iriceasd the amerldyee bbﬁkﬁng’rﬁireﬂgt}ﬁm%een the LTHC

el ement noved beneath the | aser qg transfer dqnor,
layey pdithadenor substigte. Pae grampleof ﬁéultaéai?es Sirate BILE Rryper lyer 1s

t l e,
o e e P B e napht hal at ¢
filAn opttbmﬁwr&er,la}@t ey beidispesed Uekweamfthe TG lapgtdnddtansfer
ropertl s used f.or heatjng and ..
Leyer st Ly BT S HERPESA PO RYifD ofhe,

trar&%ﬁéd%ﬁ'i%n yaME ﬁ@ﬁ@éﬂlaye@%n&"ﬁ{abf a8 redceidedt@fibn in the transferred
mechani cal and thermal” st abi | for the particular

porapp of thattiapsfer kaer. Bbe uﬁ@éayerrm@y@ aaorflusnpe thegdbesiqmoighe

o T R bR Bl e R P
high Yitir@al te¥istat€ Preerablyp therthfetliyaalddcd fitdist@net chetiedilye
despite heating of the LTHC | ayer. The typi cal

decomnoRmesisT Hie ITHEINGGABALLISH, SARISHELY 40 @%§Xtﬁlﬂtdh%t63@?ss thg
tral?sﬁé]r?edmagg Egﬁ-ﬁrﬁg@f 0’{ 1965111¥691a9%r é;?ﬁig%l 1 %&%ﬁntcpﬁtﬁgtf\ﬁléﬁ)fhe

nner  donor “substrat'es nay ypi cally,

LTBI&I leyératusing siedtrns fer provetshunddo nmrsubsthnsﬂedlgttmnaﬁaﬂed feth the
| ayer are selected to inprove adhesi on between

UEQ%@'EWNC | ayer and the donor substrate. An

The interlayer may provide a number of benefits. The interlayer may be a
barrier against the transfer of material to or from the light-to-heat conversion layer. It
may also modulate the temperature attained in the transfer layer so that thermally
unstable materials can be transferred. The presence of an interlayer may also result in

improved plastic memory in the transferred material.
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optional primng |layer can be used to increase

uniformty during the coating of subsequent |ayers and
wabhe/msp ease the interlayer bondi ng strengt hPOBUSE®A022648

the LTHC | ayer and the donor substrate. One exanple of

a suitable substrate with prinmer |ayer is avail able

fromTeijin Ltd. (Product No. HPE100, Osaka, Japan).

An Bipringhiinsifertedenhayeraniagiudeeandorgivosledlcbss lapanThdheptional

LTHC | t f I int | t f
rel e P A R 6 PG IR (BB PE e
thetniARSHEEF AEMBAY (bigQ RhPintdrAGertand/os HeS L TRTQhyeR ehoMEeafthS Of
reduce distortion in the transferred portion of the

the theamak teansfeg plamentHer ¢xample, by erighbymittisg soueq efcheatinge
esl QR et f . :
cleile B R T8 schilods b B sBloan i o1 R4 3o SR Qe wranster
layéras the ight dfhks thietmalesinsfeaclementripl & etpopuretibi@eat.
interlayer does not distort or chemcally decgonpose
undhe Fetfass ﬁ%{eﬁ gy B o1 %ﬁgr,an%arrlﬁymrarsplgﬁrefs?%}ﬁr- Allora
porfidh 6fihe r1Bhse IS a5 Heh&n&j{eﬁ@& @v?tﬁrtﬁ@tréﬁﬁéﬁayer. Alternatively,
non-functional”. Thé interlayer typically remains In
mostemiselestantiatiy atl lod tHeTeleadedyar cauiranmegn wih the doref eubstrate when
rocess and is not. substantjally.transferred with the
theaBTIET By o s parst ook 1 U Paypresyey Rapi aule fife Vg hat
incREBLE sdbimabembiRtiar, b@Mﬁfon@ﬂleh@le@sJ’l@frér' 184y BOdkdApdted Bfring
transfer of material to or fromthe Iight-to-heat
the drgnsfer BIoeess| ayer. It may al so nodul ate the tenperature
attaj [ e .
ans PApFasE s bLASHS hat Pl Dhe HREENchion o
inchide oné er mayelayera Yoratamofer Rsdteteptor. Tipdemnedr ploas layers may be
menory in the transferred materi aJr. Ther mal, t;&nsfe
forpd HERE STERRIC, INPEEANfe OEgngeialivarnd ehetyaaterialy oplthopgh the

o3P L PSPk S 11 LTS B i

be sppacrsdted thel, ehteast if eome jnstanecs whare heyethanodé tayet Bsaisedl HE@re
| er) .upon heati of .the thermal .transfer, el enpnt

mey B S Jurpicael TEgton Bk BlepdddS ot iOR] FDbustoh 2 S aSer TR R i

occl, §EMamplé) i%e%eﬁ@ﬁ{ixiﬁg @tl%ﬁ%s ot diffui6h 8ARAtckiaYBdtween the

provi des “some adhesi on of e transfer layer to the
layers befoss, duhiagt drenfioniransicrred the transfemiayer. gr iother instaaggsosur e

. to.heat. The rel ease |ayer be of, the tr r

ina g By A SRR P Y R85y G ot Rt

of the lraaster lagdteIn 4B)cabe; thdsaBisictiree oilhbé Feférhel torag iedfl@ling more
| ayer. Al ternativeq% nmpst_ or substantially all of the

thap epe islepensat lagernpa e amly differepdupgiogs of thsdeyige @ranhen
| .15 transferred. In sonme instances,
pet %5“%@2%% gﬁi\ﬁﬁn&%%glé% ease | ayer that includes a
subTherabhsfertayeema incladpar sdhesivelayehéispeseé as an loatee surface of

may be. di ssSi .ed dyri.n :
the ua%sigr layer to fg(?ihtate a es101(1] to the receptor. The adhesive layer may be an

operational layer, for example, if the adhesive layer conducts charges between the
receptor and the other layers of the transfer layer, or a non-operational layer, for
example, if the adhesive layer only adheres the transfer layer to the receptor. The
adhesive layer may be formed using, for example, thermoplastic polymers, including
conducting and non-conducting polymers, conducting and non-conducting filled

polymers, and/or conducting and non-conducting dispersions.
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the transfer process. The transfer |ayers of thernal

transfer elenents of the present invention can include
wonesm29er e | ayers for transfer to a recept or PCTSS®4/022648

one or nore |ayers may be fornmed using organic,

I horgani c, organonetallic, and other material s.

Al t hough the transfer |layer is described and

i | | isttransfed laysr tnay lsg innwleor releoscdlapirstisposed drathersgrfagetof

reciate st.in n e
the st st B o SOt b st o€ B o? B SRg A
destriVe@abeed, Bis F6Hse MayeP Rty pAGia g Gﬁccﬁﬁplbﬁb}sﬂrarﬁf@(@ilﬂi @p of
each layer. This may occur, for exanple, if there is

remgindprgf the tremsden layesr @r sybstantially &l o tht relpascelayen matepaiy with

the %ﬂ%ﬁn&lq}/aﬁgil%agl%;n%ﬁf 'or ﬁ'téh el%gse 1 erﬂ{ é{%ﬁssﬁﬂ' Wvglﬁ aIQ ]:){ in art, upon

fer a nc
traﬂér&y obthe mnmﬁtagbw SOftalﬂareﬂebaad: layemaxfediesbﬁlﬁm aboveuri ng,

fter transfer of the_transfer. | n an e,
C heRiotieh His BBEor AT TS be drghedanith sciets lvad) o By e
undteﬁ%dm g eRende erﬁ@ﬂ%ent?é!ﬁé Irﬁiékéilnéyér hfay%élﬁ&’é Bdrs

functions of the device are performed by the different
thatrheye owdtipld hempeorzants and/drayatiplamyesiin dheudiyicentadHediokhs

S on_an out urface of the ansf
undeER B PIERF i B oSy S e tBfels A0 Bley be
melRANBsitNG dudngirafBiér HEotBewaRahiREd 6NedmbiayE M aﬁyl Base, these

exanple, if the adhesive | ayer conducts char?

layesatalibeweh ixed og spmgmed nvill braretrmed to ppipdividusd Tayg
t?a[ns%e?%?% on8 ﬁlo?@ﬁn@@ 6t Rx‘iﬂt{%BﬁI gﬁg %Iransfgﬁﬁnits to form at

exarrpﬁf hesive ayer only Padheras
leadt aostioroflanyGiEL (m‘rgtuhe eIeemdpﬁmtesce'ﬁh)aleadieqm)méed ayaticutayy

e formed_ usjng, for | e, er nopl.ast.i ¢ pol.yners,
111uﬁtfﬁéwedm4991n@5mgﬁe@mbe e Romeioh Shite Povighinds & thermal
trarf B gté?ﬂe!nf‘ Gn APR2 AP IRGMeEd, BE OFT d&APREYIRY SthiPRYObr

conducting and non-conducting di spersions. The transfer
lay¢raycgoneay naks suitabld Q;rgmlanmmlnewend\wmd hiitwpose elatmdetamé an

f th I th t
anolf IS 31 st eeBiar otert s CLibhuhf SRMEk st
inj e%te@\Iﬁbo thé"bﬁgaﬁi%'l@y?’e?@) Ere¥ethe BRIePAE tHedhje¥ted rch@x@epinegredey
transfer with the remai nder of the transfer |ayer,

to“@ubéh%tmpoalttly chpiged electiedescthewnsiay reppabingip foangl eﬁtrvﬁﬁle
1.0 I I

palgs Vgllclbgrr ﬁlcgl\%@%ﬁe&tg Ia% EEFCntIO{lS qhe%éﬁe%&c;tgﬂﬁsg ?rc' gxdlgﬁ %%témy

spetieanadyedmit ay&@py iSthietfaih of ﬁgit aa&myldayaeyr imchitea gemmdistata(see,

above. Al though the transfer %r may be fornmed with
Jor grayepletesutsyisddRS Bufletyy, |20 3@645&%8 Pyt ood that, in at

| o8RRI SIHONTRI 04TE ohaRRISHs hANRE T AG! L0C
dispesssl polyrhéredetives ehere ¢havgel carrgingantber emitting species are dispersed
in a polymer matrix (see, for example, Kido, Trends in Polymer Science, 2:350-355
(1994)), conjugated polymer devices where layers of polymers such as polyphenylene
vinylene act as the charge carrying and emitting species (see, for example, Halls et al.,
Thin Solid Films, 276:13-20 (1996)), vapor deposited small molecule heterostructure
devices (see, for example, U.S. Pat. No. 5,061,569 (VanSlyke et al.) and Chen et al.,
Macromolecular Symposia, 125:1-48 (1997)), light emitting electrochemical cells (see,

for example, Pei et al., J. Amer. Chem. Soc., 118:3922-3929 (1996)), and vertically
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understood that, at |least in some enbodi nents, two or
nore discrete |ayers nmay be nelted together during
wonRresgkzasoor ot herwi se mi xed or conbi ned. | n aRgTAEI®H022648
these | ayers, although m xed or conbined, will be
referred to as individual l|ayers. The transfer of a
one or nore single or nulticonponent transfer units to
stackal ergaic llghsémlatmg)dlbdmapﬁblanf ERiitifolighaoif multiple wavelengths

el ectrol um_nesce rOV|de a rticu l,
(see; for mwpo{f%é Eﬁto 0} 7 9&?‘% Fﬁpqtéfb?ndtpﬂbe Bkt
27652@0@-9011"@199?)5' ce using a thermal transfer elenment. In
| east son® instances, an OEL device includes a thin

| awause«bheneay tregerrof'srarlbmolecwls} teferaita an%p@}y@fmc(prgamc

BB bR DB R RSPy ReSCoRRAR A DB R o
a ndn%lﬁﬁéﬂt@?ﬁu@ﬂﬂoﬂg@hcﬁﬁetame mdlgeld. eldOIE]iIdbvid‘ee, shiilanblecule
| ayer romthe anode. As the injec

ed charges . .
matml@ir @ﬁnévetwéﬁa smities layspoas ¢herse t&%‘é?@’éfﬁlyeqsefa 403% in emitter
LGt h
o 4 TR ECAFFOIE LSS B GhaR PSRN
o r Fox eidng dpplﬂcaat1en$ pedi mhsp}uya@ﬂmﬁtlcmﬁ,et tpypreferne ¢hat ot Jeast

I ;
onepgfheshiigf and aEedt T hmm s el S98RAHAE 1567
eleétﬂoluﬁhés%@ﬁt\&vﬁ% a’[‘ﬁls @gpéﬁﬁis SEthedfMehftiof 0N fHeldetice @S whether

i nclude nol ecul arly di spersed pol yner devices where

the giralege thearathpidads elngir do thersibsivatey as piellias thegtiecctipr pelighid
| tr do, Trend
emipsipr 8y ARG eSSl oMbty 200 0 oOr S et

devigasowh eiEcdiyRrase Bipidally Yorated wsinglroaduatink npdterits aroh as

vi nyl ene act as the char e carrylgf and em tting
metglsedlloys, mefaliic cogpoundsapickl okides, sorfuchye cergriGs, ) duuatl"e

! r
o A B o R G,
palladitm, Baininiya, titani6il tMﬁuﬁ Wit y]k(ﬁumttlratmde ane), Cﬂhemlnettin

Rt Y badettes Gadistle Shobe Spalngpues B
conhictfle maténal@ﬂpfhey CheMcluae ‘inul %18 183222 FPSn(pld %ﬁ)ahod@éiﬁh

vertical | ystacked organic t-emtting diodes
catloslp anirdysnciﬁd@ariaybr ofpliingtwm mfd aayer qflgelm&@reé q§elygminum and

o GRS R o el mia i B3y B

a.rﬁ&lléﬂ*‘é}elﬁ’sehﬁ k& providdBtviclaler GIrRIdE (sineée) censiktigesfa ¢amdactive

non-pol ymeric organic, Inorganic, or organonetallic
orgemik dayet e, g.ahd te fanicwmaters frgk iaad 8 M mmetelios argtalcoppornd
1o _a r i
o e BB 6 FAUTRGeRERR 5 ESTAIEDL Ly TG o mor

resRENEdithbistird @Yiygen it ciradapengt nadayong mbayee-sor @ygen-

dopants in emtter
sensitive layers in a device (e.g., organic light emitting layers). Such damage can occur

when there are pinholes in the thin metal layer, which can be covered and sealed by the
conductive organic layer. Damage and/or device failure can be caused by cracking or
fracturing of the thin metal layer. Addition of a conductive organic layer can make the
metal layer more resistant to fracture, or can act as a diffusion barrier against corrosive

substances and as a conductive bridge when fracturing occurs.
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| ayers (e.g., to control the emtted color) or charge

transport layers, and the |ike. For many applications,
weuais/amsdi spl ay applications, it is preferredpChas2@/022648

| east one of the cathode and anode be transparent to

the light emtted by the el ectrol um nescent device.

Thi s depends on the orientation of the device (i.e,

whetheholt ransposideyesfadiliates dhdinitetions othaswintd the idheice and

B s o 312 G5 S ST i
for shebsdssple®F clethnsA0 ACarad. Tiad dsl@amp6rt 134RE 621 inyluderfapd

usi ng conducting materials such as netals, alloys,
examRlea fismisdsEnbe, surbEaN.Dxbigesmeblger)-deNcer ami cs,
diph 1dife (glstQS%B%%F%‘PDg%? 8&%10?&%%1){&08% fls such as

I ncludi ng, tor exanple, gold, plratinum pallad um
N, NMHis@maphthblieh-2ayl )N, Nt-bis¢phietyt) benzidind NBP).din wehéral) tlodiade

%IHT’% fl uorip tin oxide (FTO), and, polyaniline. The
rausRet a2 ek AT HEES PG T iBeleetIn glaterialsy epndugiive polymers, a
pol?ﬂ@gﬂﬁiﬁ%p@&t\xﬁﬂﬂ A Stgalic SRSY nfoldbuld) Ghd iR BlithbIR!oBganic or
. lTayers. For exanple, "an anode or a cathode may include
moggangpyeondudtivglon semiconduntive matgrials. of gol d, a | ayer of

al um num_ and_a | ayer of Lithium.f.lyoride r a al

"y EpE SRR Ben b gl g dfrosfipn e
migafiér towaddd the bis@feUThé SlesvirdRpatt 1ayer daaRfth&achadeodrfEr for

anode) consisting of a conductive organic |ayer (e.g.,

theagsagg oEhelpsiodhecahede hi ck) and a thin nmetal or netal
conmppll %it*egyig{er offdn ’foxﬂn?efjelc[%&n 19001 {erc%gﬁ)ourl ,Us%Qh ?s, for

bi | ayer el ectrode cons I'on nay De nore-resi’stan
exdnpleuitis@tydradyqoixylisg) ahlmainusa(Ald@raEgeittandecrs chmalso include

Ao G TR L o Sl ARG
phdiRed 1Y), 3h& pBlyRNGIRSs (P s}; Q?%ahm ST Blechi@YEtteriaidl gD

can be covered and seal ed by the conductive organic
whichylQ iDemexgerde) potymate dopael Widh dugeeic samallimeoleanliesp dndyther
. ckitn 197 fracturing of the thin netal |ayer.
Sm‘%\g |IP?8ﬂa8'f a conductive organic |ayer can nake the

et @hotib@MBY thERIRtroS Safiéditt layd? chh BE HOWR will a ElaBred&dnt 85
a diffusion barrier against corrosive substances and

phegporgsesnhdyreasi descrihed dgeeinhPapad eleation trrgsiastlay ers irescmesitianes
ref%%%ig@?)%gin Lsaéigéécrc{éﬁgdnlts gr?/gl%ﬁtetr Ii]a§refsmh"??)}éfgr?%f;&{ﬂgogdil%%nts, the

e devi err mgration towar

eleciadripgigport yehidldeptd aithpdlie flaytedcentadyef urt her act as a
barrier for the passage of electrons to the anode. The

hol €9% sahrsiments iy cludensfpofrgn Faniport/ exigFplyst, ghe interface
bR Sy PR e enspahambien g e paiss
thelprassage aShdlBndosleadtone andtheeeby @nehiss tai hote/ elad¢tam mtembination

as : . : : . .
zong 39 PP afles. anG5HeiRE: waame glesriRinegrest drdesy Wmnihe grifier
matdNBPk-AL®, 196 OHIAdovided ¥nif}18e-green light. The emission of light of
different colors may be achieved by the use of different emitters and dopants in the
electron transport/emitter layer (see, for example, Chen et al., Macromolecular
Symposia, 125:1-48 (1997)).

For embodiments that include an electron transport/emitter layer and a second

emitter layer, the electron transport/emitter layer can be prepared to function solely as
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transport |ayer can include organic snmall nolecule
materi als, conductive polyners, a polyner matrix doped
woi2ods/oazeser gani ¢ smal |l nol ecul e, and ot her sui Pabius2004/022648
organi c or inorganic conductive or sem conductive
materials. The electron transport layer facilitates
the injection of electrons and their mgration towards
an dlévéroarimdsporiageradoghdtrervnthizetiopant ehdgseom is aonfinedttd ére second

.act. as arrier.for th assa of. holes to e .
emiflSt ngere ProMebly i BnsuiioR S Gogble O PRYIGiagY Fifijegt orgenic
eledi®lBhinefteh@d&ieompound, such as, for exanple,

tris(8-h drox&ui noline) alum num (ALQ . Emitter
| ay@ther OFR mukitayends victeconstgistionsinay invdudsofoy warwpkue hole

as I henyl enevi nyl ene) s ,(PPV:
R orp gkt B AP AR St ALty s bl fmsmasileyer and
the elegiRén Gaispaitientinérdeydr oild becb@bied @iito\Wiat C4yeAFQrthsrmadte, a

exanpl e; polyners doped with organic small nol ecul es;
separate riFen layer conkl ke | phbatween holgdrangport layerand @y on

r can be doped with a fluorescent or

ele%{?ggg%%%r&igg%@dye as described herein. Doped el ectron

t r aPesfearihg O&] emsteriale asd taytisrie forme@ELrdediceopioeides p as

el ec t/ tt I ..l n. f .ed .
e it Sxpng e fBets fowe SYSptes Vil shnyectigiypgtioming
tectMifitsAn8ho® thésd A BBERIBE cAVR oveRionRITRESHINER b Ihd ﬂggent

_inClude an electron transport/emtter |ayer, t _
inventiony Wathecopaentionnl patisriied wohmiguespiere may/ee saupgimaterials or
el ectron anspoft/em L obaye r ri g
o 855580 DDA TGk OIS b L R PrRALE) Bl

fro eRpbsiretoasdivens drewbetits Dedd W00z Patadl otice Vaydesorathe display
efficient organic electraoluni nescent device. \Wen the

subgtigte.{ Euspiersrmay by devagegndion disppay cqesfiuctiorsihascannot be made
oy BRI T B340l o Sl dr o
solemi-bseestitde thyeg pabécausaar diehaat wotlddr useditosydtetn lapers ber

ot s 13 S LSRRI oy IS b ML OMD] SO evice

thaf iREIHEEPIhoRE 85 talsBFsttald A IRAN I A8AuId Bdle brad§ortaRfhbrdn the
second emtter |ayer, the electron transport/emtter

anodayeckight mittiagpobpaar sthittes othehole tragspod lgyaasand atatladesn the
trapsport |ayer sq.that .r nbi nation._and _em ssi on..i

emittsh 9 Fadhe s TYeRbv S0 40 Ao b TR PR POLBIE P B E® fighple

trar&POE 1dyeE hd cbiSvea PRl pfoceési vhiiig. Bt £ibid 1ahRations may
organi c el ectrolum nescent device. O her OEL

holdnfion qongnsionakwatieminppkadiaseni Ok dewiges, are fiwhichgay contain a
ligh“:f )é%{mlln% ’poﬂmlpé%le%itter layer and the other of which may contain an organic

small molecule emitter layer. These limitations can be overcome using thermal

patterning methods of the present invention. Overcoming these limitations allows a
wider range of possible device constructions and materials alternatives, and these in
turn may be used to achieve OEL devices and displays that exhibit characteristics such
as brightness, lifetime, color purity, efficiency, etc., that might not otherwise be
achieved. Thus, the present invention provides new OEL device and display

constructions as well as new patterning methods.
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transport layer that is also an emtter |ayer.
Alternatively, the hole transport |ayer and the

weherstez3ot ransport/emtter |ayer could be conmBCmas2004/022648
into one |ayer. Furthernore, a separate emtter |ayer
coul d be interposed between a hole transport |ayer and
an electron transport |ayer. Patterning OEL materials
an 0A$ dgerssed, OBlodeniCElcaul by fomsd py@vlbdfe@ themnai tﬂanstbxaﬁrbm

ui ted . exanple to f|c ti.es

one S8 RALH EPRH SRS é\%“m} ‘{e?é’&ﬁ%‘fad‘ﬁsso eflr?é%oea feeptor to

forrd iaffikiCaséd d@%p ANt RatBNE), GRITRd, A6, amcngluta Shdring] RARERNt
i nventi on th conventional patterning techni ques,

elemeps g0 he ransforred pmtoprafone awtherdg ereste Wltbwlﬁbita%d
OLgﬁ%vﬁB%fft@e § ARBLLRI LIV ¥ B 9 § ta64e 7 RERG {»J % .
I ssol ut1 on om exposure to solvénts orv e an used
t o Stilhanatherpa¢thed for cﬁbﬂmang hﬂ}/tecdor)pnxtlhlted G)Eipﬂlaylays is to

substrat e. there and/ or displ ay
patie ISty FEFT @Hg %fq@ lktslﬁrﬁ 3hr@s soRasRtP éﬂ%ﬂ'rs Yand

theh, G Q@gﬁ&‘ﬁ% sfégct%%@teﬁ A0hY @é’chod‘e@ "(‘élﬁj op @ity V\Q%tﬂmbc?ansport

coated on a Sol vent-suscepti bl e layer, or “because a
layegrs)cemta simalé dotye elenewht.tlo thuawegreach @ﬁéx@evm 1ephitearned by at

l,.ayer,s that are sceptible to, the,etch

teagg SR i o R SRS bsh B e R S oL comet

opt AR afAdResRIRYERL Buffér 1§yaal dnoli®) Rt infeciioh Raytr, ABRRAHMEport
| ayer on the anode, a |ight emttln ol ymer emtter

layesneleeteornpeking dayep @nd thedike), and the sgceust eforaiclh paiferas the
oo bbflon Q48 cpr bR b XA R ) SOE kb byl e,

holellaldﬁkmgaztyxeerﬁnldohahk@rocessi ng techni ques. The sane
limtations ma d for convent| onal patternin
adj GBeAtvaptage @ \?I?IEE%g thelevise layRTSAFIHeRR WO RoTe gomrg ht
eleﬁ%tgg. alP BB o REH dnliGlcat HE Horfis istiha 1 file &Hnowgreﬁiams
may o a| n an organic snma ecule emtter layer.
canTieased td patteat the remlttarpottmmzf@lﬁb devicssi fngelﬂhae passive matrix or

s ARG D LR A, SRR o R oS SRS B

corﬁ’xﬁ§§ tah&dcayi 1§ %eﬁ@éi‘t%& bi&tal I9RS d dAeks "Bdrahis@bAstruction, thermal
alternatives, and these in turn may be used to achi eve

trargfer offen Ewiterstagk dhat piciydss aleathodsamp et ehaacassess ped having a

catli?d%:-]gﬁs%ﬁgyfeg (réke R aéllli)gltdfeﬁ%t‘ag > Forgé)a{sgltqzﬁ gqa\lémn)é élsglgys cathode-less
doredé@MRAised figanstdi@agh &8BO tmitiky pottioas (Epdh@fétdﬂe Bon‘tﬁ\&bl%bh
devi ce and di spl.ay constructions _as well as

coleyatfranliirGodoriie dpwiees), A@ Iy edchiradigringpt e gribadesdareash device

' from &R 3§e %t@‘flbkﬁl le %‘ftn%terhﬁt fg}sfh‘% 8 ﬁgﬁaégfverﬁ?eftﬁx

onor el evi ces can al so

displaposf ey pa&tzbnwalttmmg the mmodrdesmbfed bnYa-HbTek Ie’aztle Synthetic
Me?ailpgﬁlﬁg%w M@gg%t&h\_{ﬁl d contarrr]lgn Cathodets %Sp ted¥0 ¢ dhe su%strate and
subsequently separated by a laser ablation process. Thus, various emitter donors can be
used for various display constructions.

Another advantage of the present invention is that OEL devices, for example,
can be transferred and patterned according to the described methods to form adjacent
devices having different, and otherwise incompatible, types of emitter materials. For

example, red-emitting organic small molecule devices (e.g., that use an active vapor-
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el ements could be transferred on top of one another to

create a nmulti-color stacked OLED device of the type
wdizersioomsd in U S. Pat. No. 5,707,745 (Forrest per/uakgo4/022648

Still another nethod for formng nmulti-color pixilated

CEL displays is to pattern red, green, and bl ue

emtters (for exanple) fromthree separate donors, and
depbsited ,smiall naolsapatayte cah bppattcbneuiatint the saraé tect-‘:lbter gsblnoedmstting

R TIPS
polﬁﬁéﬂl@f chhlikyalﬁﬁvs' RAMiLEME chbiRe 'ﬁ@ht-étﬁﬁﬂfié ﬁﬁﬁanaIs"(@nd bthst

atterns the émtter portlon

devwgﬂmn mareylalsam%ﬁﬁlhmsﬁlm@ﬂqnayfefr(e 2a bEghtness, pﬁ’mncy,drfg@@e
congﬁétﬁ/&t&%h%ﬁgzag&ob% gg ?%&%a&?(&gn%% % d f{eﬁ b"i‘lli’t t%tﬁgi 1%?11

contibRitywith e patibaldecqadng alﬁlﬂoﬂlﬁﬁémmmﬁebhmqlhésy;se(afor the other

el.ectron injecting |ayer, electron transport |ayer,
matgripls Thihg SRR QT pdipesat dEyiees Fae Fhifigyo ¢ eé&ﬁf%fﬁ%t&g@%&f
eml%t@} fna{ehalg { SNG AR €80t QAR Jpﬁi OREiSpIey graipRor

el enents (e.g., an emtter donor and a “cat ode donor)
flexiilslityhiatchodrings corepldmentaryedeymercharactaristins. Theability tpamst er n

aifigrn et SR Ralsp e T By S ORATT e et e At
mafeAREHASAYOER ekt ifRbbiBatiblSRItBYISe profekied @nitt&QAAEal for
cat hode that is deposited over all the devices. For
anothﬂré)ﬂiﬁmmct ion, thermal transfer of an emtter
e suIBat'i‘atle %g‘ﬁ%ea%ﬁe&%ﬂ?ﬁg rf]‘o;?ay {ulﬁ pﬁaga%@i%é’ludmg,

and avi ng €ss

but@h@ﬁlnihﬁbcl ®, trEﬁHpam!S $ilnis drf@laylbladlilrﬁalh&}ssapass%faﬁd aefivessortions
donors can be used to transfer each of the emtter

of ghesiropisrisplaysdp£r. elespderothit fing frapsigtprs cpaRic thapsistors, etc.),
mef3i %éné&&{d?ﬂotdrsg S§|Jaﬁg)ls p;{p@l‘s all¥s PREA- ﬁﬁﬁhﬁ%g ﬁgpéﬁ&%f

cat ‘device fromthe sane, separa nor
subeﬂrz&eewmch Ahtt be nmdehyhe pregentaybdibe ioflude paskiodealwainnmxand

I ca tt thod d b
otny Tplpsalig s eagy ey e agPa o pgt) Haj tin
ox1&@b§a’fbd%1m&scélﬁﬂoﬁﬁlld1§ tlﬁBR |de@Fatb® glbe rRuMIMIS EidulirARecuit
subsequent |y separafed by a laser ab bfat i on process.

boafds, silicomer ether ssmicandnctasnandsa vaietpef disferent bipey of papas(e.g.,

] e BTSN, Pt AR PEBL B 08 e

oftéedepBifdstonaniedtRertREl dRPRy ed {oplehtting @Q@la@l (Eﬁnﬂt@ 14y or layers
descri bed nethods to form adj acent devices having

posificneé pefteen Hiraviow eFng th@subﬁ@@iﬁb atboira, emlvg@sdlmlay (substrate
posiBrch BEeoltBh B1d AL ger &%&@éﬂﬂd Fryef Ga Pl b 81 Q1198 M Fbotiom

evi ces an act
emit@podigsipp sFoedtoprantibsiomdigsiny, ¢hd supetrite aaet e bpatahspanead. For
on the sane receptor as blue-em.ttin %
a bottom emission display, a transparent substrate is typically desired.

When a substrate is used as a receptor (e.g., as a receptor for a thermally
transferred layer), various layers (e.g., an adhesive layer) may be coated onto the
substrate to facilitate transfer of the transfer layer to the receptor. Other layers may be
coated on the substrate to form a portion of a multilayer device. For example, an OEL
or other electronic device may be formed using a substrate having a metal and/or

conductive organic anode or cathode formed on the substrate prior to transfer of the
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light emtting polyner devices (e.g., that use an
active solution-coated light emtting polyner |ayer).
wohoms/atdseows flexibility to choose |ight-emttPagusS2004/022648
materials (and other device |ayer materials) based on
functionality (e.g., brightness, efficiency, lifetine,
conductivity, physical properties after patterning
transéer dpyer frbmxthbiterrhy] tragisfer lenteat. Tae ahdtrpreathode may be formed,

conpatibility with the partjcul ar coating and/ or
for EEAF DI AFPO N AT PE TI05E ERAIEH VS RESTS ORGHe THRREHF 4PL | n
patfeliin S&MBe fyeASY iktote FEYIE 8Roded BEcARbdes ¥ink AnG BRIRIE
different types of emtter nmaterials for diffferent

methofl,der eleminie phoielithogoamhictedpliques oathedhdraral frresderdiechniques
fl.exibility in choosing conplenentary device
wu@ﬁ acteristics. The ability to use different types of

em Atpaftrubaly b st taktor paerdiguigrr tbdceyiebae tadhas a
emtter material for.  one OEL device is incampatible

conyperhclepfEodsras paiatier afflciedesabeng Wik a paiiers 96 iulatipg barriers
on gvo'f ﬁtel'e?szlt— :A%g i QleE@chePss. ’ﬂﬂ:yinbtgﬁmgséﬁrﬁ &n bOprodided

I
rticu ppl'i cation I ncludi ng ut not |r?1tedto,
in d pagesphataniretpdnds to thie spkadediplositikn wé theiedgss ofighs sintdayand

dovgiea s FURBEEeR e e ARGy PGP oo gy G fode(s) and the

oppokRB 2 tr8d Strafdt&rad: al 6L WS or SIEMp T AIMALRKEr stalkaThis is
varirous papers, and plastics. Non-limting exanples of

espseibléy vssfddn prestste roatrix displayedilse in etiyermataitdisphasent i on
COI);S{}‘%%%%, etﬁn%gﬁlégﬁ% %%%{%sncu %?@qsoq%t? ﬁléﬁ fg%}g,%kosrs of {h%satc{i\";e matrix

ef rep

frochy drepyh elRelrodd, vhidhs lgbersiXy st videdt Bids pdralsdlp prvehtteakage

gl ass, indiumtin oxide coated glass, flexihle
curganfscdipriasitici qapanitaneroghigh cantednesdevise ctigiencies.

se - LW

o EEEPA R en L) Bkl Ll lihd B0 B B may o
be daddotdized BO*bdioin ahielp? ayGop thelet’y fike Gfims (ibsttorateodeS add

. often depends on whether the display is.a to Ltti
top pRQSIeayR et theap e RosTepns ok e oo 4hs %U&ﬁ%teﬁéa%&b%ﬁa‘fﬂgde-
Tn § ARuBEEMBH BN idd) heStiBaE {s%@%ion@d Bt t& e Fibdiiafland the

di splay (substrate positioned between the viewer and
cathdiie. brd ftop anddef deviee, thagashede, is pesitionted betwesp therandsistand the

sutgfiger Pghens @B dthipen defrl R bR B o B B prpteceptor or
par€8T Sk o%e.séo,l Bdbcerior fod tHERALIB MrarsBRRd madteridls). t ypi cal |y
desi red. en a substrate is used as a receptor (

as Botiamapedy addep anedvckavises ray PaReTsr clwatedas -botiom
ol A B R A LB e

thetrelatied d}ﬁtrsitioany of tHeGubfteats, eleephioter laGherlayedy @and theeyiewer. The
coated on the_substrate to form a, parti.o

vicigr pestignsengially dedicgtes the atprsiod desipag for the ¢ ted light
whether the “viewer” is a human observer, a screen, an optical component, an
electronic device, or the like. In bottom emitting EL devices, a transparent or
semitransparent substrate is positioned between the emitter layer or layers and the
viewer. In the inverted, or top emitting, configuration, the emitter layer or layers are

positioned between the substrate and the viewer.
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or other electronic device may be fornmed using a

substrate having a netal and/or conductive organic
wanod®2zs9 cat hode formed on the substrate pri OPCTAWS2004/022648

transfer of thetransfer |ayer fromthe therm

transfer elenment. The anode or cathode nay be forned,

for exanple, by depositng one or nore conductive

| aylargeneml, dbecs chistroctions disdlgeed haeini angilmbtrathe id ayiemplisied

into one or nore gnodes. or cathodes using.any_suitable
maret o QLeERY BRRATSETTBRBREN CHOEPEAI dYBERT, ShohRon of

an 4dafichBEL YR or 142w A8 BBIIEYES 1 BYE orB@R&IJR: ofApecific
particularly useful substrate for patterning

devragh wiohslerobryearisde oné ef skilbin thaerth Zbus thodavice winsicuqtiods

: t.t f._.el ectrodes .al it t f .

it B gt omErEh BE i B 20 ot SRR S Fprived

heréihebue kBaitld BelBloadlly itieepreted ub aicludghdatditicdiablagad abdesired.
provided in a pattern that corresponds to the intended

posT¥ming new torke dgyénesoFlGthd Angll Cilllesfate thegssembly of an
| Lcal t
P Ll 3B oSl

anod€’ocnfigutdtionr on top of a nultilayer stack. This is

especi al |y useful _in, passive trix displays. S0, i.n
At PUOT PR g PRy IR Ltk PO s, ARitiehis el
greQﬁ ok bﬁl"esligﬁ?éhlﬁ@ﬁg? aké&lkﬁés@d bR ?ecfe{)t%f‘ $5@ LAih Rl_fay'bB_%n anode or a

active matrix fromthe comon el ectrode, whith is

laygentieckzed|ty ap roeded dul sorhiembediments, patparesdesmitterlakergd 30 include

L S
In soffictentboditherits) Wafténad ¥R layBRSI30i BN digfshedBH rédeptee 120 by

characterized as "bottom anode" or "top anode.” The
selactively thaseally frragiersing apeetion ofin tanskes layehichuling & fiest emiiter to

reC{q?naltZiOVtﬁ gﬁgﬂ,#&ﬁ%@l&g‘%ﬁ@%&gqg& , the substrate, and

e Ccat anode" device, the anode is
posOptiardly, léitieeto Figeresl) she at mosnatiditivmat pitieptel entittern
"top.anode" device, the cathode is positione et ween

laygrs d 4Q st ing-af ditinak e dtersipay bf fisg Oemar%gﬁgs some

emsiﬁﬁﬁeﬁtg,%u@&{e& ieﬂmtér?gye%yw e FiclR¥ nBﬁ-vma&i@&&ﬁﬁllmneﬁfs,
part of "a receptor .g., a receptor for thermally
which arey/fherthe shonadseori differpnt tBat theradditiodd eantiersofn somoele

em e RS e g AR A 5 BB Rptor 120 by
sel @B el !tlﬁléﬁhaﬁ? @‘aﬁgfé}:@ing Hottidnd @t ohd8 i difiRnb ek Rister Sayers
osifions of the substrate, the emtter |ayer or

inclugdingradditionel ankitiensi Eweferablph thevadditionalpaeiiters simipdiiraal pglors

i ndi,cates.t he i.ntended destination for the emtted
OfIF%%S atl eefriﬁg?m{t%é "viewer" is a human observer, a

SCr Refrrirdto Wdire aC, € tiypomeRilingaiscebebéminet & thavdiegosed bn
the like. In bottomenmtting EL devices, a transpdarent
the gatterned emitter layers to form non-patterned emitter layer 150 (e.g., red, green or
blue light emitting). Preferably, the second emitter layer 150 emits a different color of

light than the first emitter layer 130 and any additional emitter layers 140.

In some embodiments, receptor 120 is solvent-susceptible. Receptor 120 may
also be, for example, a hole transport layer, a hole injection layer, an electron blocking
layer, a dielectric layer, a passivation layer, or a combination thereof. Receptor 120

may be attached, for example, to anode 110, which is preferably patterned. Additional
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sem transparent substrate is positioned between the
emtter layer or layers and the viewer, h the
wonvesrezdy or top emtting, configuration, theremiuSk®n/022648
| ayer or |ayers are positioned between the substrate
and the viewer.In general, device constructions
di scl osed herein are illustrated in a sinplified
layeranrag betdispexetiptwéen peapt@ri26dnd mhadt Tidnthor ekarhple, if receptor
i nvention, The inclusi of an additipnal
120t SE g s O gl e Beerdadrreaiiieinpspd, Botieen receptor

120C21d%hnbde 1 1<pnmﬁ{he§ RA6dd 1 ® H8Y b Qt%ac‘ﬁ@&'{djsull%@tra&@\IOS)us to
one of skill in the art. Thus, the device

coner-nettsroed lemmeu btvfslalltjé)dnmeﬁ@}hnr be dommyaniple, en gledtron
ook T 581 Bt BBaBRFG'L i BYBERAGE R

dyeqdohdlé brmakmg azy@r thadimagl egudsmﬂzlly bEwWoped@E. HOowith @ ﬂubﬁescent or
dr.awi ngs, lustrate the assenbly o

PhOéPI@f&@%csmﬁehé% @éﬁm%H@VP% thezgodo parmse 160 mRy be rﬁwﬁﬁqddw non-

patt%ﬂ%d'eﬂnﬁ!é}rlﬁ &LUlsgr a "bottom anode" configuration. One
of nore patterned emitter layers 130 including a first

e Feremtodimgents whereimthe electrolumiheseerit |dghtbe & hationgymities

AR T R e

opddaéterned emtter layers 130 include a non-volatile
conponent, which may be the sanme as or different than
t he qsr. mlshodernmts wiherejhths glestrelrpuegsperdsyicp it a topaditing

o BRSNS TR A SRR 50

opatquansfer Iayer i ncl ud| ng a first emtter to receptor

120 to formpatterned emtter |ayers 130. tionally
r ef ArconHguedoringuiish pbstraiee Oy anpde d 1%&@#&@% 160 are’all

trarfe%ﬁ]ﬁlreﬁ{ 9 %gns%@r%)& %Qgel lﬂ)\fl’?‘f ahd®oktBEl éﬁgﬁﬁ'%zad di tional

ters may spose on receptor In sone
e nbExgums 12Asto Mﬂmsnrate daeemdrmtﬂy of ary elestrdldfineagenit devioel e

- ‘ t
accfin e B IRafoh B B aaricinar e ie: contgpgne O
ebadioRB i emeadelct DAV BRI PEREENA 14 €1 riayo6s okl ligh

are di sposed on receptor 1 sel ectively thermally
emittisg)d$ provided. Gmetor orse péttepngsl etmlttnblaﬁeraaai) irichithng a second

r layers ingludin i i | ;em tter
emisfeE A3 ey G Bork i ATt 2P0 iR FpPogimets
patt“eﬁﬁddfe&mﬁfar ﬂa?r@’@ 230 hfudehgohivotdtile Bdthb&ient, RefieH fapye tie same

ure ayer including a second emtter is then

or djf sisatdan die %eﬁ@lqo%mlﬁféf nadgomeicmbedimenys patieraed gper layers
23084 P@BE s ;?Qt%eh}%ﬁ e ;S‘ab%zé By BetectREy t@fRAL, O
trans@yreing i@artﬁm dfs teandief f@éﬁ]lﬁbludﬁig@r seodnd emitter to non-patterned
emitter layer 220 to form patterned emitter layers 230.

Optionally, referring to Figure 2B, one or more additional patterned emitter
layers 240 including additional emitters may be disposed on non-patterned emitter layer
220. In some embodiments, patterned emitter layers 240 may include non-volatile
components, which may be the same as or different than the additional emitters. In
some embodiments, additional patterned emitter layers 240 are disposed on non-

patterned emitter layer 220 by selectively thermally transferring portions of one or
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light than the first emtter |ayer 130 and any
additional emtter |ayers 140. In sone enbodi nents,
woeesmezs9 120 i s sol vent -suscepti bl e. Recept or PARASDEN/022648
al so be, for exanple, a hole transport |ayer, a hole
injection |ayer, an electron blocking |ayer, a
dielectric |layer, a passivation |ayer, or a
moradditivabl wanstdréayeed inclRdmg ptditiodd @niiagrs b reférhblyhthd additional

! l.e,. de 110, which f bly. d.
e Sy pfigierea) 65 b tian S AHeE o P SEBpt or 120
andogiagy 1k errifi@fo FRXARIUCE anbdde IFGRRS B dikglhell SnPahGh&l

transport 1 ayer, hole injection |ayer 114 may be N
emidies Japere 336 endwsé present cgsidgronabmittamgd seroidter tbyers 2A0r PAldditional

anode . 110 may, be attache o) trate .105. .
lay GRS b lorERy B Borl A0S 520 B A e 230 g
pre€ong Hattemed Bmete? Caye@i 40! o8 prduliple,a)odd trimdpbrtM@ér, hole injection
optiagnal |y be dope , Wth a fluorescent or

: d (e g. :
layprheisgerdroanstleskingiayyr 244 e ke GFrasri hgiwieay anoder?a apgpatterned
i [ . 1 M fl uorescent or
em%‘ﬁ%?g orzégggg’tlgg%g%t(eg?&ar I%S)C?Irfjtéfaﬁg't i on thereof. Cathode
16 Olnnseyn ebeen et dép exste,chonspattempd tinéten éayee 220 tsesoleatrarscdbible.

For enbodi nents wherein the el ectrol um pescent device
Noj-GeiSTHE B R AEY Al BT e, Lo 3 25 o8 dpuppigve
thalQRy 8ptforalIdBRBpEN e 2. AR § ALHRER L6 HRpIIr8dceAa)eY, a hole

opaque. Fof embodi nents wherein the ‘el ectrol um rnescent
blodking tayer thabmap ppeenallyibagoped/ (e, witha Hodesaedo ot phosphorescent

\ d 110 _and/ b 105
ayeg, B aRTR hisp AR TR shat TP Re R PR vd i fipsgont
or pdsphoréseeer di) or andmbaiationl theldd® Nof-pattbrnbd amsipaiset 226

considered to be both top and bottomemtting. Figures
may he eléached; for exanmple.do cafbodesZymihichds pegherably pafterned.” Further,

' [ acc ' t he i nvention
B EMOHRIR, SRTSEERNERNS | he, 1)
NonF@adnhtsydivdents spherei e elesarbluchingscantfdevist isnbdttont emitting
(e.g., red, green, or bjue ljght emttin IS
devigep githede 216 tgRsHaBTS Sﬁgftufaé“r Bl T Sepls s ‘%éve%rgntz gyl anode
' i ond enmitter are disposed on
Zﬂ%%ﬁ%%g%@g?ﬂggﬁénitter | ayer 220. In sone enbodi nents,
pat Ferenslobdimients evheteqy thesl®80lunrinésaeie dagvico is &/ wp@niittiag

conpon ~-Which may be the.s r different. than .t
o B B A T S0 PP A el PRyraoty
op&gyers 230 are disposed on non-patterned emtter |ayer

220 by selectively thermally transferring a portion of

a t Axesfiguratiay & whish Isulbltate %ﬁsmﬁdﬁ@@mlldtcéfhoﬂezw are all

trax?s%gr_eg?, i go%@%%red to be both top and bottom emitting.

The devices schematically illustrated in Figures 1A to 1C and 2A to 2C are
preferably operable to emit light by providing a signal to the anode and the cathode.
Preferably the signal is operable to address an emitter, following which the emitter
emits light. In general, arrays of pixels or sub-pixels may be addressed using active or
passive addressing schemes as defined herein above. Both full color display devices
and tunable lighting devices are possible within the scope of the invention. A full color
display device generally employs three emitters, each emitting light of a different color

such as red, green and blue light. A tunable lighting device generally uses two emitters,
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emtter layer 220 to formpatterned emtter |ayers
230. Optionally, referring to Figure 2B, one or nore
waddistezsal patterned emtter [ayers 240 i ncl uBCT®S2004/022648
additional emtters may be di sposed on non-patterned
emtter layer 220. h sone enbodi nents, patterned
emtter layers 240 may include non-volatile
each@mitjﬁmg rhitght oﬁ/mmcﬁferamyolbe Tl’meieﬁrmena@daeocrpecﬁtéd ey pruvidih@n
add ters, nbodi ment s,
cutgh <525 af (S RbER bl g £ PISEL | By BRESIBRAred af syraiefo the
sub?[ke!mmaéﬂeef h&d tl?é‘%&l&@e[nd't@é’ﬁ'igk@r?&s BY 118 HoBfh Rl Yrom the
hermal |y transferring portions of one oOrnore
pixgddi ti onal transfer |ayers including additiona
5 emtters. Preferably, the additional emtters emt

di fferent col ors of li&ﬁ%éi&ﬁﬂékfe first and second
emtters. Optionally, o Figure 2C, anode
250 ' . r ers
and e ety ShARASSE AR SR e Y FiReilpy wie
ref@éfice té\cioti ﬁ)llOWﬁig ﬁoalylahﬁmg&)tafﬁple@ll Thopatcllet weaplanadeerials,
250 an %ﬁqrned emtter layers 230 and, if present,
amEuRts $187 1q Biy/dpesproted broadly @,asrpndancersitiythe scope and
10 'Ef bt YA set ection layer, or electron
Sm' Elng ayers'e %R%§§%%g di sposed between anode 250

an dUpbss @hmﬂdseespettfed dlbyetssr@0tsdrydyeiglit, pudalbratios and
sonme enbodi

peragﬁa@ata{eeq \galgg’gnzl%c}ré}mﬁggl 3y VBIOYS Ialg rev1att10ns are used in the

xR IO -HRVS SR AN iV REGRA reAtbidSthat AXROnAEYcially
further be, for exanple, an electron transport |ayer

available apngted pn therfalloyingdalleped (e.g., with a fl uorescent
15 or phosphorescent dye), a hole blocking |ayer that nmay
optionally be doped (e.g., with a fluorescent or

AvpzeALigscent dye), ann@dcﬂfahb@ﬁcdﬂmnemalr&draé/er t hat

nmay._optionallly be doped (e g with a fluorescent or
PEBRYs phor escent Byejire efywaiercadBi4pelyghylenedienfthiophene-
Non- pat t er ned pehistyrenestifgnate (2apnim\avhidabht frawidq. Stasek,
exanpl e, to ¢aNdwdde MAGs PED@H VIPSAb4@3er abl y
ELPBIT er ned. FUrA heterial fifr ieeien 24 GhysByr declédtiohghddscehor
exanpl e, to subéick avalaBRF o Podegadinbaneg ohearngi n the
el ectrol um neseRPkaid e gﬁag BLA g0t tomem tti ng devi ce,

2 FAVATAE 210 'ﬁi’%‘d}hé’g\f TRy n%?”‘
o R R L s?n i

I'sS transparer
For enbodi ner ]
i s a-top-emt
ST4RE3-2at hode z.@d-wdl\biah@ub%ft(ﬁawzd@@eawénp
opaque. A confyDysAdinsthyldlugranehsublitiety aitedatile Stomafpeec
250, and cat hé#ebl | Wolfes, Gérinany as ST 1693.8

ST 755.8S 1,1-bis-(4-bis(4-methyl-phenyl)-amino-phenyl)-cyclohexane,
sublimed, available from Syntec GmbH, Wolfen, Germany as
ST 755.8

LEP Covion Super Yellow, PDY 132, a yellow emitter available
from Covion Semiconductors, Frankfurt, Germany

PS Polystyrene standard, typical My = 2500, available as

product number 32,771-9 from Aldrich Chemical Company,
Milwaukee, WI

PVK Poly-N-vinyl carbazole, available as product number P2236-
VK from Polymer Source Inc., Dorval, Canada
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transparent,

is considered to be both top and bottom

emtting. The devices schematically illustrated in

woigsremsbo and to 2C are preferably operabl e POTRISRG04/022648
i ght by providing a signal

to the anode and the

cathode. Preferably the signal is operable to address
an emtter, followng which the emtter emts |ight.
MTDAGAner al , arkByS-tas(MNpBxmadthylphersd--pi xel s may be

addr essed usi
as defined he

pheRdhinit®d)@ipheasahive, sabiines sivadalse ROFER. W.
Sands @69V, TupiBd! PL bilblodtQlmmidl B8lAaY39

PB#eVI Ces and t
within the sg

DN By BT} - N PISKalliabole
AR efﬁyj } i) Bfﬁ%é)elm S(ﬁéa oy

hsptay devit
ELg‘?ngfti ng |ight
and blue |igh

A g 3 J3jeL, of an el
i ”1%5? éﬁé%l

gﬁ'cé?faf‘ fQ rs,(form
?Iuﬂé? ’E
“@S |nhf of _a different

uses f WO om f

TPOB or. The de
to each of tl

./ mstenial pisparsd apcerding Fythe peraediisglesuibed in
Nodatsp kel datérn FhemadBilT&218 A(1998hge i n

Spirdv€Ts-&B of
bot h the col ¢
fromthe pixe

Aunratantad fdrdomniieg 8 lhypt afdseledttdluainesait
pideaicd atdigably fr@h (0@ i S¥mitdhielubiogd) Frainfit,ed
I GerfndANVEY §Sirdl 0@, PBESENt i nvention is

Ir(}bﬂ)?é@lcf -ated o

erence to

’3.’A gﬂ:@n‘éhﬂlt!terl&@almleefr&ﬁ'd&l&%ﬂ%@b@&tﬁ%rw thn
ol | Quifigynon-11mi ting exanples.” The

Ir([%f)@[(tlﬁﬁ&g AN e‘éﬁ ’elan'tE rg)ré a%ebcl ac€0 u_,g t hr‘;égpgo L’cuu' =S
scope ang Isglt E‘% AARR te ﬁ gée’f’d?‘%ch];ﬁé 458f’i
Unl ess ot herw fied  all nnrtc are parts hy

Ir(l?/%h@ﬁ‘thd) and 4

For sinplicit

uA redgmiger pepRrpd Acseriagiodhe procefuradiesmibed
yn Lemenskyst abbof dvi. §¥iemnSocar@3uS04-4302 (PeO1)

BAdxanpl es and
mat eri al s tha

the foll ow ng

w62 -ntechyiaqiingaty)-¢&phanytiphenodes)saluhgnum-
\t(1T8); eubtiomede aedilableyfroay Bhdtmbh Eodak MRLEEANY,N
g Roxhéster, Riybrevi ati on

PelRane blugidyen

FQURAESTe Et‘fon?ﬁwrfcﬁ Ctiertital Colpdh MM Wap&l §1

nd—3;4-potye

(cationic) ay
nl:FYTI’ \/P ,I_\\ /I{

[IH?HH%";‘ Xféé’ B‘QHEU%EI(J%‘P%W&M%?%%

LT VT

AI‘H’F‘“’HFF el ectr g

Hnrinnr-l\/a Cher

) &W@é&: Hmfg’M@%/%}tOés  298PP4piwiiepls from Alfa

Kawasaki , Japan as Ell 1

FCRupfaginiATA A ﬂuorochemlcal surfactant prepared according to Example 5
4, 4" 4" -tris( RS Rapidng,787M8513- net hyl phenyl ) - ani no) -
Ebecryl 629 An epoxynovolac acrylate available from UCB Radcure Inc.,
N. Augusta, SC as Ebecryl 629

Elvacite 2669 An acrylic resin available from ICI Acrylics Inc., Memphis,
TN as Elvacite 2669

Irgacure 369 2-benzyl-2-(dimethylamino)-1-(4-(morpholinyl)phenyl)

butanone, available from Ciba Specialty Chemicals
Corporation, Tarrytown, NY as Irgacure 369

Irgacure 184

1-hydroxycyclohexyl phenyl ketone, available from Ciba
Specialty Chemicals Corporation, Tarrytown, NY as Irgacure
184

M7Q film A 0.076 mm thick polyethylene terephthalate film available
from Teijin, Osaka, Japan as M7Q

Uv Ultraviolet

nm Nanometer

m Meter

min Minute
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tri phenyl am ne avail abl e from Bando Chem cal
I ndustries, Kobe, Japan as 2- MTNATA ST 1693.

wa 200550 N- phenyl - N- (4" - N, N- di phenyl ami no- bi phenyis2004/022648
yl))-9,9-di net hyl -fl uorene, sublined, available from
Syntec GrbH, Wl fen, Germany as ST 1693.S ST 755.S ,
- bi s- (4-bi s(4-net hyl - phenyl ) - am no- phenyl ) - cycl ohexane

SR 351810l i med, |@aibtablotprbpadtydiviac dstebHvaillié 6om
Cermany as STSai®mes h:kbh, GovhosR S9pgP Yel | ow, PDY 132

LITE yelTow em tﬂﬁgr_ﬂl\ﬁabécﬁﬁuﬁlgllhﬁg%lﬁgw on Sem conduct or §,

TTOFT anKT urt, ySt yr ene st anoaro [ypl cat

glas%, |c Che ')& ' fia ar‘lf o
ol N- vi nyl H’%’% Fa I g5 ol
Doozn- VK %lr Avetehle FHQE]ITFPIEC HDgleS

. glas§ 4"-tris(N3- X‘ré@hyilpﬁ)em NM‘I na}w*rmysmg a pattern of

Strigedras MTOATA Glass su’bstrate having a reglon of ITO measuring 50 mm

t ri phenyl am neljacsnty paratlel, 75ammrdrastbe wWidestriped/of IS4hds
Corp., Jupi tlewith Elpitals op t 6ftimidrometeisend @S82 EcRBE20
2- (4- bi pheny| @hitdy; §kilabletivnt PehhEoatinpidgies, SHlbxaei, az o
e), avail abl gmiy om Doji ndo Laboratories, Kumanoto,

, I

LT pan tLUZLJH fi proeﬁéa§boﬂv%{.516rpr m ng a | ayer ol an
Rav on b chllv 1 cﬂlgfrbt'h ! pHayda
‘%ij% il : J,,gi?ﬁ L T W

Butyss Bdgla et af POLyVIEREYIO! isizppvailgblsyizop §9§‘ila(fi‘§9§}l i
Spiro-CFE -P Fouisderas Butyas B-PBr i ng a layer of an

Jonasle@t r ol um nledcwtic resiy dvrdlablediana 51 Jehnsan GoSousn
Sem conduct of Racife, aMkdsuloneryl38Y nany as Sriro- CF - PBD

Dispeihpyl - S- G- A dispgrsastavaitiiile GoneB gik-Cabiie, TISAq Covi on
Sem conduct of wallkpfstdf OTtas DEgyeRRY161

Wt. % Weight percent

Puradisc filter A 0.45 micrometer polypropylene filter available from

Whatman Inc., Clifton, NJ under the tradename Puradisc

Materials not identified in the foregoing table were obtained from Aldrich

Chemical Company, Milwaukee, W1, unless noted otherwise.

General Preparation of Donor Film

A donor film was used in each example and was prepared as described in this
general preparation. A LTHC solution was prepared by mixing 3.55 parts Raven 760
Ultra, 0.63 parts Butvar B-98, 1.90 parts Joncryl 67, 0.32 parts Disperbyk 161, 0.09
parts FC Surfactant, 12.09 parts Ebecryl 629, 8.06 parts Elvacite 2669, 0.82 parts
Trgacure 369, 0.12 parts Irgacure 184, 45.31 parts 2-butanone, and 27.19 parts 1,2-
propanediol monomethyl ether acetate. This solution was coated onto M7Q film using
a Yasui Seiki Lab Coater, Model CAG-150, with a microgravure roll having 110
helical cells per inch. The LTHC coating was in-line dried at 80°C and cured under
UV radiation supplied by a Fusion UV Systems Inc. 600 Watt D bulb at 100% energy
output (UVA 320 to 390 nm) with an exposure speed of 6.1 m/min.
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fr(ppy) (tmhd) A green emtter prepared according to

the procedure described in Lamansky et al., J. Am
wGChem0283¢, 123: 4304- 4312 (2001) Ir(btp) (trrhd;cT/,Nsn.dlozzms

emtter prepared according to the procedure described

in Lamansky et al., J. Am Chem Soc, 123:4304-4312

(2001) BAIg

Bi Al Ruterbtyby sol@iapiaahated)y miipd 8h§5 ppieSRB&1HP; QDY piuts

Buttg sy T RB SR LED! 5700 B R R BIAAS o4 Rt (e e 154, 48
partfs Dot MoAE | id ks G hetkOBRADYopal¥bl. VAHK &Futidl whi Eoated onto

I thium fluoride, 99.85% avai I abl e as product nunbe
the 3@36 O THG lyat Hyaa méegravuraethadi using avidastii Smknlanbwcoater Model

CAGHSR! SR ARy ot P e R0 Pl e iy BerpfiRaint . OFhis
coafihg'@b OB G&add aﬁ%Of@Qﬁ@éﬁre@ﬁﬁM'{ﬁdraﬂ%ﬁh@ idd®y passing the
Example 5 of U.S. Pat. . 3,787,351 Ebecry 3

coatrpwydeoediugionaEY Pysems avaﬁ%waét 1 both M@B%F@Mgbr @@Wo(UV A

t Ebecryl 629 Elvacite 2669 An acrylic
320?83%%31 2f 1119 aigrom ICl Acrylics Inc., Menphis, TN as

El vacite 2669 I rgacure 369 2-benzyl -2-(di net hyl am no) -
-(4-(nmo holinyl)phenyl) but anone avai | abl e from G ba
Speci alty Chenical s Cor foBRleh, Tarryt own, NY as

OB SRS A all e ueN ALy sy

acc@dinpoodhé mventiar inywibeing tr&héf@rslaYar gampnsng a4irpyiegrifted im A
0..076 )m t hi ck pol yet hyl e ter hthal ate film

selcj 551y AUy GAPSRGTTA 1 2SR o SOBLAP A RGoTENS layer, and o

layddl ofipYisRls&l scb st é}*ﬁ‘iﬁ@ﬁﬁtd%osed on the patterned emitter layer to provide

a non-patterned emitter layer.

Preparation of Receptor

PEDOT was filtered twice using a Puradisc filter, and spin-coated onto a block
pixel ITO glass substrate to yield a layer having a dry thickness of 40 nm. The coated
glass substrate was baked for 5 minutes at 200°C under a nitrogen atmosphere. Using
methanol, the coated layer was selectively removed from portions of the ITO region to

provide contact areas for connecting the receptor to a power supply.

Preparation of Donor

LEP (a yellow emitter) and PS were combined in a 1:3 weight ratio, diluted
with HPLC grade toluene to 1.58 wt. %, heated and stirred at 70°C, filtered once using
a Puradisc filter, and spin-coated onto a donor film prepared as described in the General

Preparation to yield a transfer layer having a dry thickness of 90 nm.

Selective Thermal Transfer of Patterned Emitter Layer
The transfer layer from the donor was imaged onto the receptor by LITI to yield

a patterned emitter layer. Two lasers were used at a power of 16 watts in a
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m Meter mn M nuteSR 351HP Tri et hyl ol propane
triacrylate ester, available from Sartoner, Exton, PA
wa0BR2364HP LI TI Laser-induced thermal i nmagi ngCT/TO2004/022648
Indiumtin oxide Block pixel ITO d ass substrate
having a region of |ITO neasuring 50 mm gl ass x 50 mm x
0. 7nm and a resi stance of <20 Chm sqg, available from
unidedctiandlechinwith @itesnglStitHer patteen andieSicncped4@d Kelz. THO
A ass. substrate having a region of |ITO neasuring 50 pm
reqystedding weigthyyyas L Q9 micrqmetes Withapiteh fges misrorgpters, and the
dosP¥ak ®'d30afnd] acent, parallel 75 micronmeters w de
stripes o TOwith a pitch of 165 microneters and a
resi stance of <20 Chnisq, available fromDelta
Techemistinast Nost PditenaddemittNLiyHC Li ght - t 0- heat

o o B i e 2t A S om0y SR ek
perfiRNEBLué |@9e Wak H@psﬁﬁﬁd/ P, aBt2@arldQl il ¥kp Qo] RELTi R dhito the

avai l abl & fromSolutia, Inc., St. Louis, MO as Butvar

pat@r@d epuien lyeramdea vacivem of epprozinzat¢ DB téw ond Sying a shadow

RSB OB b Pl B S ST SRRL Pt 497

con8dtlnigne faqiotker Slppp Di sperbyk 161 W. 9% Wi ght percent
Puradisc filter A 0.45 m croneter pol ypropylene filter
avai l able fromWatman Inc., difton, NJ under the

(F'a%oga% Materials not identified in the

tra e
forég‘l?)(%%gonf% e were obtained from Al drich Chem cal

Conprawy,laydr eathufteennsiting ofd 884 thiokdidmoifiaF ibldmved by a 2000
A tﬁﬁﬂ %ﬁn%lof E{u?rrl)i%{n%tviwg'g (s)équggtri]acf y ({éiplosqi]:ed on the non-patterned emitter
layer. Deposition was carried out under a vacuum of approximately 107 torr and using
a second shadow mask that allowed for contact between the cathode and the ITO

contact area on the receptor.

Preparation of Control Device Corresponding to Example 1

A control device corresponding to the device of Example 1 was prepared to
demonstrate that the yellow emission color from the patterned emitter layer was
unaffected by the presence of the perylene blue dye in the non-patterned emitter layer.

The control device comprised a receptor like that employed in Example 1. LEP
(a yellow emitter) and PS were combined in a 1:3 weight ratio, diluted with HPLC
grade toluene to 1.58 wt. %, heated and stirred at 70°C, filtered once through a Puradisc
filter, and immediately spin coated on to the receptor to a dry thickness of 90 nm. This
provided a non-patterned emitter layer that corresponded in composition to the
patterned emitter layer in Example 1. The coated layer was selectively removed from
portions of the ITO region to provide contact areas for connecting the receptor to a
power supply.

A layer containing perylene blue dye was prepared and deposited on the non-

patterned emitter layer. More specifically, a 500 A thick layer of BAlq doped with
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A donor filmwas used in each exanpl e and was prepared
as described in this general preparation. A LTHC
weabastez3owas prepared by m xing 3.55 parts Raremugsd4/022648
Utra, 0.63 parts Butvar B-98, 1.90 parts Joncryl 67,
0.32 parts Disperbyk 161, 0.09 parts FC Surfactant,
12. 09 parts Ebecryl 629, 8.06 parts Elvacite 2669,
aprgoB Mty 0S-1%duouright3eylee. b dyerwas depgsitadrda 4 8thndard

3 1S, 2: butanon and

Va%"‘r':‘%l nBllibr tSFBRYHE OO T B Aied SPBHEary Yagena yagom of
appresintatay @0 et OAMARIIW AbIt&hGhed 10/ BRYENtIRS HlatdBP from being

Coat er, Mydel CAG 150, with a mcrogravure roll having
de@fﬁe%@} the il Ocomtast gren farsemnecting tOLW%TCﬁaPP]D’g was
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supp) 56 5P dBbodhdd S R F et et in it e B eigrovine
theagtrocbd@l%mn@fcgﬁhmﬂtb@ﬂe inBYAmBRA.to 390 nn) with an

exposure speed of 6. mMmn. An interlayer solution was

made by m xing 14.85 parts SR 351HP, 0.93 parts Butvar

B- 9§Iecg0%lp%g,§ce\59@&;yl 67, 1.25 parts lrgacure 369,

0.19 parts lrgacure 184, 48 parts 2-butanone, and 32

par Eb?cuolwmmyn@spcqmpefmo]ixarﬂ'pie & andlits chutrolwesice sateabtained

D A NN TR T T

Clevelah&,gDHEY siErecOldind WY biguOat Hehd G fbretCddviceR@trehd (ﬂ%@lltles (10
inch. This coating was in-line dried at 60 C and cured

20 U?’IQC?@fi 9‘3‘1‘?‘5’&? &Wl@@n@fﬁﬁn O@HCWIbp%‘@quﬂjlupmgcm Specitpmeter
(O&43f tlésﬁéSIIﬂIh(e%A% tems Inc. 600 Watt D bulb at 60%

ener ut gut 0 to 390 nn) at 6.1 m mn.
ExaBpdraplt 1Ehawpt e p]lttd:rh|0tﬂ$ﬂt(ﬁ¢' sisipes ceittitndedby thelpantemad

%%e%wrol nescqu?GEV|ce according to the invention
emj Frcle etweRa ther vellgystrines hine gripes eonfritued anibemep-
patte‘ﬁne?l%lnﬁﬁéﬂ MGy THRRLAR dév Ear{b%\fe%f gﬁlovtf ay e? %?@H&Q lardal

forma patterned emtter ayer onpri si ng
condrilysebbid themontptteinsd dindtier dayer amd Ildnblup atdaer T, anbdih devices,

| a i .
the o R en Cole B Pl PRV deionly Y Peerapstrangpon
fundtifwBee SCwhd ddpRkite@sIths de@r Seedifid g oy %1@@&9&&& RicXGhe

| TO gl ass substrate to yield a layer having a dry
patteredienutier layerdn Expmpipnle andtheagnglatismed atvéttar dayer iathe control

oS o i O SR Bl RO

corsathiag theqeérylene bhivelye fTiRER d8/idds @S defohkteaté O ih@GPeRilent® of
praqvi de contact areas for connecting the receptor to a
speﬁi@%ha@gﬁggp@cs and CIE color coordinates of driving current.

.-4

Example 2
Example 2 illustrates a method of making an electroluminescent device
according to the invention in which a transfer layer comprising a first emitter is
selectively thermally transferred to a receptor to form a patterned emitter layer, and a
layer comprising a second emitter is disposed on the patterned emitter layer to provide

a non-patterned emitter layer.
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Preparation of Donor LEP (a yellow emtter) and PS

were conbined in a :3 weight ratio, diluted with HPLC
wgnred®2rsb uene to 1.58 wt. % heated and stirredTas2008/022648

C, filtered once using a Puradisc filter, and

spin-coated onto a donor film prepared as described in

the General Preparation to yield a transfer |ayer

havPryaeatampoftfieceroress of 90 nm  Sel ective Ther mal

1 o e et Tgubedhe bR B boRie 1 71 o

y| eld a patterned emtter layer. Two | asers were used
g wer of 16 watts in aunidirectional scan with a
tr| F%’Fé“tmntq{é?onﬁéttern and frequency of 400 KHz. The

TR SO 855, JEy B IO PR B s
42: @&}@6 Si wéight refio hiodtHeatdileted edthEiPLE gradle&ylaeneﬁtoSIO!W%by welght
I f B d t t ly 0.5-1%Db
g sk SR Sives B dhsdah e ivuehe Bbiedisn ienad Simpenisdinto
a d¥Re i pig;na?@d hd @RIt @réﬂéfatﬁﬁttb g{@@g n%ﬂ&f&t 18er

| ayer a vacuum of approxi matel y torr and
ha‘{!%gﬁéfyah%a@ﬁﬁwfﬁémthat pr event ed the materl al from

bei ng deposited on the I TO contact area for connecting

to a power supply. Deposition of Cathode A two | ayer

cat Mdﬁzv@dmshﬁdliM7zg§r & Petethell Wnsilter Ldyer of Li F
fol | owed hy a 2000 A th| ck filmof alum num wer

sequBR s layes Sioen theloaer Waemased putortes Heeptarby LEFT o yield
a phiBHRed en%gpﬁgréf %‘né"ﬁ?er s hab&at %g)to pgﬁ% v@ﬁggg%,ﬂv Hﬁr?gis} ctional

appr oxi mately 6 torr a using d sec
scanhdth afriangledlither patent act frémeneeof 400 eKIdﬂﬂ]‘hadeqmtédﬂihe width

I cont act area_on t h ece tor Pr tion of
Watm MEHrOBEGTs WA Pk Bﬁ%‘ FRrgetpss 58, %25 Q§75J/om”
deV| ce correspondl ng to the deV| ce of Exarrpl e 1 was
ared to denonstrate that the yell ow em ssion col or
paréiquanfiiermBaitaned Ewitter dyear andDapnsitibe of €ditHoge t h e

pr Ao elbmied S et iR Fefo e R T dutea T EeEer
cathcbdé&vérb ﬂienelépbméﬁd)nl tRe Eé%@fﬂﬁd%mlttérﬁﬁ’ye(r@oﬂ’&bﬁ%‘ﬁh@;{)’%&écﬁ&)

and PS were conbined in a :3 weight ratio
desgiibed ipppEugetienewith Example lofor §® d;vposn;@n pithesedayarsl
stirred at 70 , filtered once through a Puradisc

Preparation of Control Device Corresponding to Example 2

A control device corresponding to the device of Example 2 was prepared to
demonstrate that the red emission color from the patterned emitter layer was unaffected
by the presence of the perylene blue dye in the non-patterned emitter layer.

The control device comprised a receptor like that employed in Example 2.
PVK-4, MTDATA, PBD, and Ir(btp),(tmhd) (red emitter) were combined in a
42:28:27:3 weight ratio and then diluted with HPLC grade toluene to 1.97% by weight.
The resulting solution was filtered twice through a Puradisc filter and spin-coated on to
the receptor to a dry thickness of 50 nm to provide a non-patterned emitter layer that

corresponded in composition to the patterned emitter layer in Example 2. The coated

31



10

15

20

25

30

filter, and imredi ately spin coated on to the receptor
to a dry thickness of 90 nm This provided a
woamspargser ned emtter [ayer that correspondedPCm/US2004/022648
conposition to the patterned emtter layer in Exanple
The coated | ayer was sel ectively renoved from
portions of the ITOregion to provide contact areas
layepvagsshastively memevrs frero epttions pHihe [FOWegios tppioyideAontageareas

bl ue d was prepared and
fo%%&e%h{;%g-gg P#r%%r?ﬁg'te 'F%’B'd emtter |layer. More
S peA| lﬁyecrabhtmnmg P&0leAe bitie Glye hay pfepgtfedaﬁﬂ depkaRed on the non-
ap imately 0.5-1% by wei Wﬁ yl ene bl ue dye
vt dBBHS otk Wekkeaberi Arnii o150 Adbisk g of BAdndoped with
LK ol [ a
apﬁvfiféﬁ*&?ﬁ%? R Ble hORR L dpB LoD SRS
ctu@nxxteevamn tehhnlqm entoahe fiomspattesadgniggdsydramidan vdaum of

DRSS Tis'omehtian A Res 149 &f PRSI RAG L prasine

depdsit@l lye DYOTcohtaovirBS fdrREnRicAse M Sowtphigr the
cathode in Exanple . El ectrol um nescence Spectra

El edtqaBioderivae epplirddo st,lpmbwraoﬁtann@(mmleee blugrkyeiby gollowing
al.ned driving the devices

the&#%ﬁ&lelgggq/ﬁ%?héﬂ%ggordgee NEFEple %OO (Kei thl ey

I nst rurrent s CI evel and, OH) and recordi ng the out put

at f ferent deV|ce current densities (10, 20, 30

and mz)fe'we SHedre Ccean QOtl cs Fiber Optic

Fl uEfe@ﬁ‘&lﬁﬂﬂﬁnegQ&ﬁEr Gbr ﬁﬂ %Hl it§ ﬁtpcﬁ devicy Q%gé n,

. a pat 0 Pow st rip

ob&;‘mttﬂ tbiy kappls'd‘igmledtheal paWbetorthd dwndstvﬁth :ira&gﬂelﬁ IM612 DC power

suegy SEonl b B REd Ao o AY ifEimcraBb el PEAm s e,

eleQRMBMBlesceBBOWRH aONik¥n EcM}%el’I@’XO@ rlﬁ\?ért%@ Bgﬁéa@ Wiieds et(fllﬁ(on

non-patterned emtter |ayer and no area. 1
Corpordtiogelikyes]apahk Iayer cont ai ni ng peryl ene bl ue dye

FunCR RO dRatd P e il ShREP T B SRR ed cmittr
layercaidplbdbivegh th ged/@ti @Nbﬁi@stﬂlﬁﬁ céritriButed b %aqaint&.ftﬂa%éd emitter
emtter layer in nple 1, and the non-patterned

la}’%rmEheépnﬂr%ly@wlqenhqwewh@wﬁ ol piredyrepenirinated by the non-
L+2RsAr if f ex 0 rrbl nat.i on_zone, t o
patte uculeié‘ﬁ‘g!rarq%%e% i 5%1 n8 theha% ?‘h{l re}ll,]féoec I S\élce éheq%%eé Lgntaining
persliené b]cas dge Sld)stmﬁoéllytplr@\h&ed d’lﬂy i éﬁamﬂ&ﬁhG@oﬂfﬁiﬁdﬂﬁﬁtwme it

characteristics and Cl E col or coordi nates of drivi n? i
néi gccgltammg the red emitter (1.e., the patterned emitter Tayer in

"[

wa
Example 2, and the non-patterned emitter layer in the control device) with no
observable shift of the exciton recombination zone to the layer containing the perylene

blue dye.

Example 3
Example 3 illustrates a method of making an electroluminescent device
according to the invention in which a transfer layer comprising a first emitter is
selectively thermally transferred to a receptor to form a patterned emitter layer, and a

layer comprising a second emitter is disposed on the patterned emitter layer to provide
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Exanple 2 illustrates a nethod of making an
el ectrol um nescent device according to the invention
wonoosiiezdsoa transfer |ayer conprising a first earusSern4/022648
is selectively thermally transferred to a receptor to
forma patterned emtter |layer, and a |ayer conprising
a second emtter is disposed on the patterned emtter
a npgrpafternesd gmitter e Frompia s twes pegparedittytfoHowing the procedure of

R e TG R B R

greef eiditiedr PVK-4, MIDATA, PBD, and Ir(btp) (tnmhd) (a red
emtter) were conbined in a 42:28:27:3 weight ratio
and then diluted with HPLC grade tol uene to 1.97% by

wei g anmg Jﬁg,% b PyiRg oy SRY on% Lﬁx{ngéz%ds twice

t hrou er an onto a donor
fild q@n&pb&t@mbea&ndqﬁmdlﬂgetd thertidvhre cﬁ@xemple Prvappitephrc fo

transfer | aye ing a dry_ thickness of 55
dorhpohal fistns, OTR ialon Fpigs Bt DG pABERLGPRILE: BeT Por
undfRYRMA b1Be predIRE 6F tﬂe el{r:r wR H%Eiel(rj\qg@%n-t’)\%ferﬁ%@%ﬁ et layer.

onto the receptor to yi a pat
The egrdwol deyiee foaﬁetamwh?é Wgeplreaaredi bp dw!hwvmg the pra¢edsrd used in

colfiiohRab! BF St Rt Wl bl EL Eatest vt B B aen o
emmeemﬁrmp@rosdwmp@)mmﬁ@ @fgre%ﬁ%nﬁﬂt&r ometers and the

dose was 0.875 J/cnR. Deposition of Non-Patterned
Emtter Layer and Deposition of Cathode A

non t ayer containi ng peryl ene bl ue
dyeE%g{gB%w}%CWy ggg'a hode were then deposited on the
pat Ectieldmémistdénee spayparfof Ekdrﬁp’lb 8 gmﬂ e c@fﬁtﬁtﬂ @evice were

des rlbe in conjunction with nple 1 for_ the

ObSGEV;? FPoedias descrbed @, CODWQB%‘?%W}% Exagmpledht r ol
DeVEﬁﬁnﬁ@ RIBsRedd ?Qt%rﬁ oEXARIR g%pzs &ﬁﬁmtg@%ﬂﬁédaﬁsmed

corresponding to the device repared
emitisr Geyeoanst betveen Hmtgrednestripas, ot stsipesicantdilnrted bypthetrdon-

at t.erned .em r, was ,unaf f ect ed t he presence
PR R A5 e VIR N o ARG A g Bt s
corltiayiféd byl B o8 Paftened eimiit€ I&féﬁﬁﬁd 86 Blud afAC epﬁlﬁr in Bdﬁ? devices,
that enpl oyed in Exanple PVK- 4, MIDATA, PBD,

the lgyep epntaipingtngyylenediue dye wst)antmhe prowidsdoaty amelactron—transport

h d then diluted wth
ﬁlnél"f%rﬁvgzh% ltﬁv\e/%ggde%ogliedgm}no}g%?r}]ler od-lﬁatlnmn#ﬁge gerg%}\:\ﬁ?l’{:ultlﬁbf 1.e., the
pat&ﬁisdtelnﬁﬂewlaﬁerﬁm Ekemipld 3, whd theldh@agbmad Bwitadlser fd thk ebntrol

%I n-coated on to
dev1ce) with no observable shift of the exciton recombination zone to the layer

containing the perylene blue dye.

Example 4
Example 4 illustrates a method of making an electroluminescent device
according to the invention in which transfer layers comprising a first emitter and a
second emitter are selectively thermally transferred to a receptor to form a patterned
emitter layer, and a layer comprising a third emitter is disposed on the patterned emitter

layer to provide a non-patterned emitter layer. The first emitter was provided by the
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the receptor to a dry thickness of 50 nmto provide a
non-patterned emtter |ayer that corresponded in
woaopaedshon to the patterned emtter |ayer inPEXxasploa022648
2. The coatedl ayer was sel ectively renoved from
portions of the ITOregion to provide contact areas
for, connecting the receptor to a power supply. A |layer
red cotten ofi Brgmpéa 34l 2ad shaiegendigmitisnwappeyaied hydhelgreen emitter of
Ex&iﬁ;@%%”ed on the nonpatterned emtter |ayer. More
specifically, a 500 A thick |ayer of BAlgq doped with
appAaxcapedretas peparedd ool ot the BRICKHED AedthiBed oy o tion
g o&#gld vjia a standard vacuum deposition techni que
with Jxginp Sepat 1> eaphiconteining @ trangferdpyes, vereuuenassd

e IR 2 Bt iorf R BE MDA T A Bl Phrqnptyr aver
contgning the ed emiftarwasdmaged omtg thearceeppavinr LITU ppiny theNaser

cat hode. wa | ed the | ayer coptaining peryl ene
a”%ﬁgﬁlé‘e’a‘y’ee%@”?gﬁ ?WHB@% FECHE %@&mﬂéﬂ Q§ &0 mggropsters. The
trar3@drNORe comaikRthé 8redn eMlites R iMILRESRS HeSarl S&%Gtrpg)r, also by

R
El ectrol um nescence spectra for Exanple 2 an
LITd ond petin yaipg dee \nesr arrehgament dessyibepisl §xample R sxiceptosith a pitch

e L .t h an i lent E3612 DC power

of RPN cr ot 106 Vg el greB e B SPShyamine B rafhtcer was
shifiecc+ tEanfrandttys relive ©ithgotibia f6f e el Pa TeRASENMHeted

a Ni kon Eclipse TE300 inverted optical mcroscope
*MifiRf-kon Cor poration, Tokyo, Japan). Exanple 2 showed a

pat . j L1 hut tterne

o P iienES oo RR: CHib o B el bih o Byl i flyer
catlyrdeivres theorepositad ed theypditemed emipatlbgsr vestaiivg the first (red) and

| ayer. The.control device, howeyer, showed only a red
seoqid (Freen PRIt LHPG PePFRS ARt Oe Srcmetien Wity Bransle 1
for B2 dRpoStiek 8PthestNWgors.i N bot h devices, the |ayer

cont ai ni ng peryl ene blue dye substantively provided

only an electron-transport function where it was

depgsited on the l.ayer containing the red emtter

(i .Eél.%,c”’?l%@"iféﬁ”é?k%%%élm tter layer in Exanple 2, and

t heTheosleqalliBinedn & dpeb@im [fayBfaniple I Rfas 688V uigyinee)

with no gbservable shift of the exciton reconbination
progesies describad in gomipnetinm with Exgmpled andishowerba battren of elternating

red,?%@&pin%] b?Iué%(tﬂ A ﬁ}e?i'ga Iaﬁ&' g}e&?&%%(ﬁﬁ%ﬁg’%h%%? ﬁ%rfr?sﬁslg ?‘g qul&xe

ectrol um nesc evi ce accor
aredsipattbined ba stlecthgftRermahyremsf@oAPLIBI ng a first emtter
IS
Example 5

Example 5 illustrates a method of making an electroluminescent device
according to the invention in which transfer layers comprising a first emitter and a
second emitter are selectively thermally transferred to a receptor to form a patterned
emitter layer on a solvent-susceptible layer, and a layer comprising a third emitter is

disposed on the patterned emitter layer to provide a non-patterned emitter layer.
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selectively thermally transferred to a receptor to

forma patterned emtter layer, and a |ayer conprising
wa eBperdoeni tter i s di sposed on the patter nedremiuSkmn/ 022648

| ayer to providea non-patterned enmtter |ayer. Exanple

3 was prepared by follow ng the procedure of Exanple 2

except that the Ir(btp)2(tnmhd) red emtter was

eplEpettion af Repayr (tmhd), a green enitter.

Pr e rrespondi 0 | e3

A P RloRGE 1Pl e ML F L BRBP R Bopee B ing
alldEvealrtplstir B)r\B/aSnm?’fep ar ’lef]lthm aﬂlﬁtplﬁ&g IMHe@olufiah |v¢a|§ Fher fafed

n_.color fromthe patterned emtter |ayer was

‘hr?]%rafs%w%c lferand spinecoated onsy styiped piselliTehelassi to ericly @ splyent-
susEePRibROMS Q%Rlﬁf ety Bibibles! o Ok de

éﬁ a?,rp I e vvas pr epzfr edf} E@Oﬁ% @&F%&ﬂ% elﬂbercoo\é{egﬁ?}gr
Wa%@é@twﬁlycrgmpmi{romrpomm of tle I Onegioh tol pmvmse domtact areas for

t that t e Ir(btp)2(tmhd) red emtter

Congxamr%etg? 5603%'[055’0 Pﬂ%ﬂl@( Ynhd), a green enitter.

El ectrol um nescence Spectra El ectrol um nescence

spectra for Exanple 3 and its control device were

obs@ﬁWéﬂ”@@#ﬁékWHe procedure described in conjunction

1 o AT 3, RO o R TR 8] ho-cr

PBRnahd ]b(éitpf)g{ﬁnhdhe rgt @gittess wdr®&&nb1hbdlﬁl $43:4p6 welglbt ratio,
dil c%ﬂt r%bﬁge(gq t he _nan atter ned emtter |ayer
ilufsh B chige e&éeneﬁ%\kéé rb Wrigitb dnd Allgwed (grabiafora0aginutes at
70° @Qﬁfih&ﬂfa?ed T Iteglﬁ’tl ﬁ%ltﬁésnﬁ%r cteefhrel%ﬁ I?Qcﬂscnﬁlter
| aye ont ai ni ng

| ue area. Thus, evi ces
and;senyt@rh@i ditoe dd;wr fslu‘ombpa:rbd asedqsczpbenl\mdlijemﬂryl RBBparation to
was .deposited on,

BRI B S S B S
to tRA$dcBRd 8l it tak Bfe tpltme%)rd% tHelSafRs 3HMIner But sBhd tﬁtg%w %re§n emitter,

non- patterned em ayer in the contro

Hﬁmybﬁfﬁbld@@@pwquen@muft of the exciton reconbination
zone to the layer containing the perylene bl ue dye.
Exanple 4 Exanple 4 illustrates a nmethod of making an

el ei*azmwm%memnsﬁe\bfpan@%@mzmztag)ertghe i nvention
in which transfer layers conprising a first emtter

andlhe Gasta deveriromehe Ars deegrarasiipeRsd ente rthmnep@ptor by LITI to
tt
e RSLALASHAA 10 ORRARL R L6 ROl FrL et o

unidireposddcanwithe tpatdeditted patdrh bed fib@yaty bOAEY KszEh@
atterned emtter layer. The first emtte

TS G BEVIB ¥Her O SFAREEE Vet TRIFRA1Z9S migienaters and the dose
wasSESONEmeNTHe tRins R fayRf BYnARIsd¥nd BELFWRE T ThlakEd ofdh the

same receptor by LITI and using the same laser arrangement to provide a patterned
emitter layer comprising first (red) and second (green) emitters. The origin for the
transfer layer containing the green emitter was shified +165 micrometers relative to the

origin for the transfer layer containing the red emitter.
Deposition of Non-Patterned Emitter Layer and Deposition of Cathode

A non-patterned emitter layer containing perylene blue dye and a two-layer

cathode were then deposited on the patterned emitter layer comprising the first (red)
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Exanple 3. A receptor was prepared by follow ng the
procedure described in conjunction with Exanple 1 and
weepsErares donors, each containing a transfer | BgEMUS2004/022648
were prepared according to Exanple 2 (red emtter) and
Exanple 3 (green emtter). The transfer |ayer
containing the red emtter was imged onto the
ang geceipd (gredn) emitters Gudlomgng the precsdvreaiesaibgd e nonjoiesion iviied

] e gxce wi th a pitch of 300 m croneters.
Ex@ﬂ%@?ﬁggg é%mP%§%?8§gWF§Eﬁ?%g the green enitter was

i mged onto the sane receptor, also by LITI and again

usi BleclrbRinlineREn@'S; ment described in Exanple 2,

except wth a pitch of 300 mcrometers. The origin for

t he The glsstrelpmingseence sprcsimi fay Exareplgriowss ehsetved using ¢he

' I ive to.the origin f .

prep bt BB ER LB LT b A R aBble B o Arnafioh o Hiemating
redngreepand blunsttipes] thé fud and yegen @ati§sion pAGridoyeStRdBIgUS the

dye and t wo-| ayer cat hode were then deposited on the
areﬁ%?*’tt@Ff?élg’yetﬁgF?Ié?t“’leé%mab%ﬁ"tsgqrWﬂ%blﬂlhe first (red) and

second (green) emtters using the procedure described

in conjunction with Exanple 1 for the deposition of

t hese | ayers. El ectrol unixmsplesice Spectra The

el egt raolum.nescence spectrum for a e .4 was .
obs gf’(%%le [Eslﬂﬁﬁtrat%ﬁea ‘BP@‘S é 8 t?“giq&g&t} r%raﬁggiuinﬁnﬁsﬁﬁlj‘tlﬂ?@tcf" on

accotdifly foxasRhvenBorR RtwBR WednsFeia éeroﬁléﬁfsi 4 BisD@hitiRis
red, green and blue stripes, the red an

: reen
selegtivelyi thermpdly tteanared to arsgenion tagdorme atph‘éeraﬁg ewitieaiayer ored
A ral, tr fer. via LITI. .Example 5
oy S5 KD O i P e 4Rl o
patishescltendtteinfapasio @advidey haspaetdddintiget Ryéhe i nvention
in which transfer |ayers conprising a first emtter
and a second enmitter are selectively thermally
trapsharyes JRBepgFeptor to forma patterned emtter
| ayer “on a solvent-susceptible |ayer, and a | ayer
conprsofitiog of 2tthil N TArivas sade st @0%ysweelghinn{RLC grade toluene,
atterned emtter |layer to provide a non-patterned
iR R ol e Mot PP URERAHL GO TG BbR (3 lass to
yieldld solveht-WakcpBsI8 18/kr Ravidp ParyWBIcBREss o 168 hin. Qfs;ﬁ%oluene, the
tol uene and allowed to stir “for 20 mnutes at C on
coatedHayqsveaseeleTheely oinmpavied fromaportinenof the TBO eegiom toprghide
Pur adi s oated onto.striped pixel ITO

fil ] d i n-
conft] 8¢a¢ for dond & rinB s SBanbriS B pptvep iy’

Preparation of Donor

TAPC, TPOB (sublimed), and Ir(ppy),(tmhd) (a green emitter) were combined
in a 45:45:10 weight ratio, diluted with chlorobenzene to 1.78% by weight, and allowed
to stir for 20 minutes at 70°C on a hotplate. The resulting solution was filtered once
through a Puradisc filter and spin-coated onto a donor film prepared as described in the

General Preparation to yield a transfer layer having a dry thickness of 45 nm.
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| ayer having a dry thickness of 160 nm Using tol uene,

the coated | ayer was selectively renoved from portions
wohR0dsie29590 regi on to provi de contact areas fOPCT/US2004/022648

connecting the receptor to a power supply. Preparation

of Donor To prepare a first donor corresponding to the

first emtter, ELO28T, Spiro-CF3- PBD, and

| r ( belpdtPetTibacyq! Branger afifiaiterered Bretier Eopebi ned in a

45: 45: 10 i,ght rati.o,,diluted with ch] orobenzen o .

1”588 B B S R oPtay e PriSthe By LBy Taield
a paiterieddinidten Riye} @bewasin@edi@fdtioh vith SRIHSMEN TR Stripe. One laser

filtered once through a Puradisc filter and

wag psed ot 3 ROWET o Balfs Homwrdirectiong)sepyay il addanide dithdy pdttérn and
r ' i.el d t fer. laver .
o e PSS PRETALLOR bR A ANRARG Y apicn o
33@micresperskindght dodeheasse@oFcnEni tter was prepared in
the sane manner but substituting a green emtter,
Ir(ppy)3-S-C1, for the red emtter. Selective Thernal

Tr apeh&iirioh oﬁ@&%—?&ﬁ&gecﬁ%hk? Ea}@yﬁfd%%gitltoht%_ﬂgaﬁ{ode

| ayer” fromthe first donor was” i maged onto
r ecAptonrpaigrned Bmitter lgyescdntainpey peeylaecbleaidy¢ end & tyetayer

| d t [
cotRfEal 2 B R Ty PR orlvgi 1V o e dee mroredivy
desctibsiLianroj@tbtiddRitkikamphel fop @uashedtibh BEMES R ervas 110
mcroneters with a pitch of 495 mcroneters and the

dose was 0.85 J/cnR. The transfer |layer fromthe

sec 0 o8 ] nt.o At he sane receptor by
LI T?p%ﬁg&g)gﬁog t %??g%ggﬁggg)ﬁ%lggngenent to provide a
pat Tevredtrelnddvices weaygepaedforiBxamgld 6.1 Fhe fifsechnt@bdevice was

sec reen) emjtters. The origin for the transfer
Prep%w@ ?381&\%9& i rrgeqdvee ged PTERTE ESPTRISSO e¥qopt bat durtgs the
SRS Sl i) P RIOOL Syt gL
resiltat-iRatpagematiatbmas ineegitteayion wathcevEgpld¥) stripa. The Gabhd dentrol

A -patterne it.ter | ayer, contalnin eryl ene_ bl u
S R R I R R e e e
exdRpt dBFMmatdyRPahlisH of @Y aancfﬁgalm 'Eﬂe?ﬂnﬁgtréﬁﬂ?erfof ﬁ%gtrz{n%f‘é?la%ﬁ

second (green) emtters follow ng the procedure o
Cogrequenthyen tha seconl gounirélaievige.tthe Fxmanptemed ¢noittet lager containing

d i ti f th . . El ectrol um .
pr$EBE Bk R ol hopie it B B Db Pl B e ngngnt an
intéviise phteeiodesdniust Agert he procedure described in

conjunction with Exanple 2 and showed a pattern of

alternating
Electroluminescence Spectra

The electroluminescence spectra for the device of Example 6 and its two control
devices were observed using the procedure described in conjunction with Example 2.
The device of Example 6 showed a pattern of alternating green and blue stripes, the
green emission pattern corresponding to the area patterned by the selective thermal
transfer via LITL. The first control device showed a pattern of green stripes
corresponding to the area patterned by the selective thermal transfer via LITI, and the
second control device showed a pattern of blue stripes corresponding to the pattern of

ITO stripes.
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red, green and blue stripes, the red and green

em ssion patterns corresponding to the areas patterned
woyodasie29sel ecti ve thermal transfer via LITlI. Erampise00d/022648

Exanple 6 illustrates a nethod of making an

el ectrol um nescent device according to the invention

in which a transfer layer conprising a first emtter

is selectively thermally transferred to a receptor to

forma patterned emtter_|layer on a

sol vent - suscepti bl e | ayeixa Ta 1 ayer conprising a

secBRampleITtiligdtratés Fh&iPes 8Fmakink BE cRBLbRIILL &N det RE

| ayer to provide a non-patterned emtter |ayer.
acoprdingiodhe gryepiomRiscehich o transfel laysrsamptisRemivaomitasis

: 9 Lght. 1N ol uene, filtered

sl 8y therthely iR o ePor Bl R Bal e ARk s
solgnt-ispeeptihlx &lyet, A gllages comapiydieg 8 seond bneimiriS dispeel bhkie:

havi dry .thick f 162 Usi t ol ,
e s Lt SEni 0 151 b
of  ERanIE P WwAPrePhrEPbPIAM LA tﬁ@%c?@élﬂ‘g g@%ﬁb&@ in conjunction

_connecting the receptor to a po reparation
withExpaptsr6 Fven, thatHashe sani-seddptibdnbhyer dgppgivedon thehatpptor,

t nbi ned. i 45: 45710 wei ght
2y AR o bbb by RE Lo £0 G At Basiboliod Byt it 2 oy
thickfessalf|1a0@eh. t Dw6 toritrd] Aevidés ft BiiBsle It werd aﬁocﬂge}ﬁred following

hot pl ate. The resulting solution was filtered once
theprecstiefis dgsqpied dn senjraqtion withrékasmile6 exeept tor e presendomarthe

' Sl 1n. the l. Prepar.ati
reegb bR Bl AR AR LI Sol OIS TIPS Sinifed e R
nm Sel ective Thermal Transfer of Patterned Emitter
Lay [ The transfer |ayer fromthe donor was inaged
ontgeﬁtﬁ%ﬁ‘f”é’teéﬁ?”ﬁFSB?c’f’Lal Tl to yield a patterned enmtter
| aygfe él@&folﬂﬂﬁleb&nﬁggde%{rﬁ gfr'tﬂendé%éerbfqi\f&:r@lé}? gl?(% itd th¥3 control
0 watts i'n a

stripe. One |aser was used at a power

deviges tiereeciiseored lusingahe miotéduae descdigl ia cdijuletiorpaith ExBmaled.
freque of . 4 KHz. The requested line widith was 110

The et A Earnlg ?%hoa"% R R4y Of%srf\ﬂl% Bi7ek and blaatrie e

gre6lO&RisYBA EQt-t&ﬁ cofreiPonding @@ﬁietaké%][ba%grt‘n%% gg%zé 8% thermal

Emitter Layer and Deposition o
trangé vipelt K1dr Hed fissticontee! dezige shayont apatienrgoperesd gripebl ue

corfiFotife § et BHEmGEN BERRTN G bR BrBRRiE Lol and e
secolbehtrobdeviidt $hoRied @Cijl*ait@rlﬂ ol sEkRRbReshoh@ingkid e pattern of

deposition of these |ayers.
ITO stripes.

Example 8
Example 8 illustrates a method of making an electroluminescent device
according to the invention in which a transfer layer comprising a first emitter is
selectively thermally transferred to a receptor to form a patterned emitter layer on a
solvent-susceptible layer, and a layer comprising a second emitter is disposed on the

patterned emitter layer to provide a non-patterned emitter layer.
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Preparation of Control Devices for Exanple 6 Two

control devices were prepared for Exanple 6. The first
woanisretsdevi ce was prepared foll owi ng the proeetwse04/022648

used to prepare Exanple 6 except that during the

sel ective thermal transfer of the transfer |ayer, the

pitch was 165 mcroneters which resulted in a pattern

t haPrepasation afdgeetromt i on with every | TO stripe. The

secqnd. contr, vjce ma al r par d follomnn

o oRGHITERGEST T35 it For) Whh TEX e e pied fo st
for@OrhiifRg a7 (PO hAAPlaRS filtlled 8RO GHaH alBtRAdTR ﬁlttéraﬂﬁf pin-

of the transfer |ayer. Consequently, in the secon

coageshente ptriged P@fél Irﬁ@l gland nTlgmoa‘@drIE@ glagstas rbakayﬁxr 10 minutes at
bl.ue. d.di [
80 3L PHRIRE b e ot il ot SURBRDTE 1t Bind o 88
th1¢1<[mt=33r ofd a6 mgn. Pasihg tdleshegthelchgted I EwWas selectively removed from
Elecy&glunlnescence Spectra The el ectrol um nescence

PO%lﬁé%? e {1 regien Horrowide spntest aens dorrognertingdhe yeeptor to a
P@g devi ces were observed using the procedure
desc ed in conjunction with Exanple 2. The device of
Exanple 6 showed a pattern of alternating green and
qu stripes,.the green enm ssion pattern correspondi ng

ﬁeé’aﬁﬂ'tgg %’ﬁqnerned by the sel ective thermal

t r as$f7gs svmpo@ (Shiblinkb®, Itﬂcfﬁ("ot;ﬁﬁﬂﬁlﬁcg'(a géﬂérﬁﬁteﬁ)h)@é’i@ doBbined

attern (0] reen Strlpes corres |ngt0t e area
NPT R, chhued wbehiarotenamstie T17aby gk,
can otrol ice ,sh patt.ern
andfiplcdfo SR ERERAMAS b AFY B RRARE, TR PRI SoRluoR WS

ﬁltsﬂed loﬂ&ES’rhEX@Hw faerm@(ﬁm@I a8d fpinldotiell oatoesdehoEllk Qlerited as
ki ng an el ectrol um nescent device according to the
deﬁCﬁb@%ﬂ. tihGereraliiteparation torigeld txaayf@r layerhsving sdrydhickpess of

s LR RLT R P EL AORGIP b PR o

solvent suscepti bl e |ayer, and a layer conprising a
second emtter is disposed on the patterned emtter

| ayBrepetntignsyiCoatrg! Revcesdor Bxaverfednitter | ayer.
Exan‘p! e ’gw%§nﬁ51e&@fc%9 v&m{e Vértgl#r é)ﬁ%ixéﬂlgleog Ofﬁ?dﬁl{ﬁ ?ntrol

descri bed in conjunction exce
de\tidfﬁewamﬂ»r\imbd By fmagihg tedrdnafgetayeefpan ithedbnon td ihe receptor using

ong GGt RamSAPIA BErD SHun Gngy sé’aynd\? Jn icreddies plry

e YRR OB i BUATH R A aichor
16 migrometeisamdai ddse BRQRPI&NS, wxalting irf orintaged patbse tioa ywas m
regtls?r%tion with every ITO stripe. A non-patterned emitter layer containing perylene
blue dye and a two-layer cathode were then deposited on the patterned emitter
following the procedure described in conjunction with Example 1 for the deposition of
these layers.

The second control device was also prepared following the procedure used in

conjunction with Example 8 except omitting preparation of the donor and thermal
transfer of the transfer layer. Consequently, in the second control device, the non-

patterned emitter layer containing perylene blue dye was disposed directly on the

solvent-susceptible layer and without an intervening patterned emitter layer.
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receptor, of the solvent-susceptible |ayer containing

ST 1693. S instead of 2-nmINATA. El ectrol um nescence
wepestezsThe el ectrol um nescence spectra for tReTAS08022648

of Exanple 7 and its two control devices were observed

usi ng the procedure described in conjunction with

Exanpl e 6. The device of Exanple 7 showed a pattern of

alternating green and blue stripes, the green em ssion

pa I.res to the area patterned by the
seIEe?g ll%%g%egf%ﬁf%%?%%fer via LITI. The first control

deviTeeelsdtorgdirsddnté gfd&tr@ fordh&asvisd ¢fl @pIO8 heS RORFD Béhtrol
to the area patterned by the selective thernal

deviges neerepbsgrved using theyprgcedise desstbell Bownivprtierewith &xample 2.

The ARWEShtR1 ?@flg%gﬂz)w‘rgd agéall.‘t% S4f re{x’ S‘élgg%( &%pﬁ%gﬁg”t% hakle

pattern o Stripes
patteitaddtyrtb¢ edecdiveshdrme] ﬂﬁnslhlvuznmﬁnarﬁ]l the kdoohd gomes Getice

devi ce, acc to the invention in which a transfer
Shqwa?;‘iérpa%%ﬁrbi%ﬁgﬂae%qor@fpOétﬁﬁngtt% the patigrn of i shriges.
thermally transferred to a receptor to forma

patterned emtter |ayer on a solvent-susceptible
| ayer, and a | ayer conphExanmyea second enitter i's

di s the att n tter V|de a

nonCBaEe St R A bAPE L ARG B ple P Ty fesBat ditie
accoaling foQRe Bivestion/inSviIcNE $rafFFetela Pdr c5mgr1‘é\i‘hg a%r*strbmltter is

chl orobenzene, allowed to stir for 20 mnutes at 70C

selesiivaly Resrpially Erangfpiredioeiresenier t o g hattermest enditisr layer on a

sol ni—tsgsgcg]%t?dgg a%%l g.ﬁg gga%%g g&éﬁ%ﬁ%é {; Qecgrrlng g uﬁjter is ? %ag on the

pattencbdremitiértlnyeg eo pﬁivliﬂmlitﬁf gatfetnediedlitlerdayer.

sol yent - s scepti bl e having a dry thickness of
126E¥AR EJ§|VY?§ N%Hatrféhléy %/Oglﬁ‘éﬂ%%t? BEPCPEHy B desgibed In conjunction

with %{x%gle\i&e 'eXceg?HBYﬁpthE 5?%1&%‘1&(!6 {i51e 2 ge} Eﬁt l}VZQdéﬁ)g cP%ﬁ gle

provi de ¢ontact areas for conn Ctl n
subploaterSTS TP yas Rrpdpad ST 693 & arlﬂdhmrlaﬁfwﬁs apiiedldB8@S to have a

cry gt 149 Shaln Meid T i hfooR R was s Ghepe by
weidht iR 1610k SRENBRRE td Stirlfof 3%19!)1te¥‘@1'1&? Embi%ﬂgc@}{dllt%ﬁﬁ%e}”&e

stir for 20 mnutes at 70 C on a hotpl ate.
beipg§li¢red el spin-goited Weve controlateritenfoo @mﬂmptﬁ)ﬁgWeE also prepared

fikt
oY robbd g BoPPeR | B ABH AL O B E Rl
preSﬁneJ: af the bF 8MS698.S| i Yied sdheeht-Bekcaptibly labbr takiessSdepbsited on the
receptor instead of ST 755.S.

Electroluminescence Spectra

The electroluminescence spectra for the two control devices were observed
using the procedure described in conjunction with Example 6. The first control device
showed a pattern of red stripes corresponding to the area patterned by the selective
thermal transfer via LITI, and the second control device showed a pattern of blue

stripes corresponding to the pattern of ITO stripes.
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45 nm after being baked at 80 C for 10 m nutes under

a nitrogen atnosphere. Preparation of Control Devices
woaoosEzzspl e 8 Two control devices were prepar edTfUS2004/022648

Exanple 8. The first control device was prepared by

I magi ng the transfer layer fromthe donor to the

receptor using one |laser at a power of 4 watts in a

uni di rectional scan w t Exampld Bngl e dither pattern and

frequen f. 400 KHz. The requested |line width mas 110
i oegmied ysirgtes a ghqthod offmaldns #h elegiralmineseartidevieh s e
30 IS BRidnSa Jagsd
a°°.91fnd“%etg. b B AR T Gercfr 1Y AR EAP ki ol
secenr emnéﬁer ara;selnectc\@&ﬂ thenhally persfdreddo bireceptdy & fomoh aapattemed
de wer S|ted on.the

e o LA PP H e A0 B Tt CyPHang 1R S

dispe8d i el pateticl Btk 1B)e tolpriofide bhiRndRReSkEE eftt@flajdhese
| ayers. The second control device was al so prepared

followi ng the procedure used in conjunction with
tting preparation of the donor and
t he%?m?lrog)r% erngfp the transfer |ayer. Consequently,
i n Ablelusien ofifTI6AISrwis edd at&,0 wh s inehiaobarzeae atloived & stir

er containin ryl epe bl ye d e was .di sposed
for 4 ey o6 i SRR D s et ek RBiTa e wmiegpated
on’tél BtripBY Ef XEMH Elaﬁ’sat TIRS B daTOl J185 was baked for 10 minutes at 80°C

| ayer. El ectrolfum nescence Spectra The
undef & mtmgbm: mnmphqn teyisjsbe saleent-suscepieble byeckavaig Esgnplcéness

co Vi ces served, usi ng the
of (038 e il HeSrisd SHiT e A Gp L RoE P Bt
the ITOSEgi6R dﬁl@bld@%ﬁht@@t HERBEcANB@IneRRErREptbL@ Shdwd Epply.
corresponding to the area patterned by the selectlve
thermal transfer V|a LITI, and the second contro
dev attern of bl ue stripes correspondi ng
%ﬁza%gﬁp%f ITO stripes. Exanple 9 Exanple 9

| I | Tetprefaesa ﬁrdﬁﬁblﬁmdoﬁﬁspﬁﬁﬂin@go e iﬁ’steéhﬁltt@f $m WGII’HOB
devi ce according to the invention i a tran

and I (ke §¢¢f@nlate¥)|W@9 CRRPIERIN § 44, %@Hé@éil\leﬁ yvelght "atio,
A BPRTB LM RASESS § 5994 By ReBE SRA Gired ok 96 Bty at 70°C ona

terned emtter [ayer on vent -'susce
hotp]agee rTheaexiltang wyﬂronomsrﬁltemdxglca tiweugina P&mlist éiltet snd spin-

confighng (ORR GNP S o Gyes rgdtei B G A o B0tp iy
trad s@rg%)éﬁ‘ H@ﬁ%gg@{) t?i&?’(ﬂé’srs%fqg g.]dbalﬁhg%ﬁ%%%ﬁ bngbe% fob 10

Int vent=suscept
midutgsemdedatitrogs) depeshdre dAcsBcctnkleionor correspondlng to the second

emitter was prepared in the same manner but substituting a green emitter, Ir(ppy)2
(tmhd), for the red emitter.

Selective Thermal Transfer of Patterned Emitter Layers

The transfer layer from the first donor was imaged onto the receptor by LITI to
yield a patterned emitter layer. One laser was used at a power of 4 watts in a
unidirectional scan with a triangle dither pattern and frequency of 400 KHz. The
requested line width was 110 micrometers with a pitch of 495 micrometers and the dose

was 0.90 J/cm?. The transfer layer from the second donor was then imaged onto the
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substrate, ST 755.S was replaced ST 1693. and this

| ayer was applied so as to have a dry thickness of 140
woamost2aadi tion, the solution of ST 1693. wasPORAS2@%/022648

6.0% by weight in toluene and allowed to stir for 5

m nut es under anbi ent conditions before being filtered

and spin-coated. Two control devices for Exanple 9
samygstieeciprsy JoiTd pad esing dhd sewierigset hearpeoeetioneovids apatieted

el 8 B Bt R o R e e BB

trafsifi@tiaytR Sostepa the dredh etniter VAR RRLRK 4118§ h&dnRterslelative to the
755.S. El ectrol um nescence Spectra

On%Pé@ﬂhéFﬁﬁ@k@%@ﬁ@@%ﬂ%&ﬂmaﬁ @nﬁkhe tmo control
devi ces were observed using the procedure described in
conjunction with Exanple 6. The first control device
sh oﬂepbsazqmactﬁl‘émndefeme&ﬂEmttreif pegereat Rppanth pACMokib e
are att rneg g% Ee selective thermal transfer via
LI T OErH:? Red SR deveh ReHain g densHusdre andimttestayer

catl@cfdebzlréfg t}&hrd'eﬁ@s?teﬁ Qh &W%GBQBP{IQGIII r E@ﬁﬁ)ﬁﬁlﬂﬁ Qﬁde ﬁ%p(red)

stri pes. Exanpl e Exanpl e illustrates a met
andnegRomf gaeng bmdter&)fOann@he ptoceidwre descaibed indéamgurtetion Indth
fer | ayers conprising a first

Exam M??gpptglﬁge%o lCh?f&fl Et‘}feésr are selectively thermally

transferred to a receptor to forma patterned emtter

| ayg[ecﬁ@lu%u%e@béh%@ &yqceptible layer, and a layer
rising a thlrdpen1tter Is disposed on the

pat kg ¢lediradwninesgent agpsetrom fplr Bxdngde 40 mon Obmrt/@huwmg the

pro§iubd &seliBEh cohl AR R B ROCERIDE 24 8 QUL OR B mating
redpgreenadi Bloe sitipes, iy red Qnd[rgﬂiéﬁ emisdion ffatedB c&r&%bﬁhlﬁg% the
filtered throvgh a Puradisc filter, and spin-coated

aregsriraiicned by dkp ssisesive fhrong) transfer Y Idbat ed | TO gl ass was
baked for mnutes at 80 C under a nitrogen atnosphere
to yield a solvent-susceptible |ayer having a dry
t hi ckness of 126 nm USEﬁgmbl.‘duene the coated | ayer
was seI c:tlv]&#/r renoved from porti ons of the ITO

r egPAARIE | hilgtsTrates @ srathed ofgpakiag mpelegipiwamessryt devdce
acchRIEEbhe fn%lﬁldi’ﬁWhﬁPQ&Msferaﬁfeg %ﬁbhgﬂg %‘;ﬁrﬁ%ﬁﬁggter i

prepare a first donor corresponding to
selestiv¢ly éhermgify ?rﬁﬁsf@rem@?cpcqmi to fgriot @pﬁ(dmﬂdoami@m Iagek on a

e ed n_a,44. 26: 44, 26, h
sol PSSl e A7 h TR eiRbi it oot i el ghece ahdhe
pattefriet le@ttdrQhyet b Protife@Sndlpaliefed @hifer layer.

Preparation of Electroluminescent Device

A donor was prepared according to the procedure described in conjunction with
Example 1 and the transfer layer was selectively thermally transferred to a receptor
containing a solvent-susceptible layer that was prepared according to the procedure
described in conjunction with Example 9 to yield a patterned emitter layer. Two lasers
were used at a power of 16 watts in a unidirectional scan with a triangle dither pattern
and frequency of 400 KHz. The requested line width was 110 micrometers with a pitch

of 165 micrometers, and the dose was 0.650 J/cm?. A non-patterned emitter layer
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hotpl ate. The resulting solution was filtered once

through a Puradisc filter and spincoated onto a donor
woibomopzaspar ed as described in the General Preparasimmo22648

to yield a transfer layer having a dry thickness of 45

nm after baking in an oven at 80 C for 10 m nutes

under a nitrogen atnosphere. A second donor
copipgseencidue dyea g swoolageranmitiorle wevmthep degsited on the

£ bstituytin een emtter,
LR e A L Eru R —
1 fairthe degositionrns tiese tiyef3at t erned Emitter Layers The
transfer layer fromthe first donor was i naged onto

the receptor by LITI to yield a patterned enmtter

Iayp_;epagggmlmﬂrwge\;;%%g%%ﬁ%g%o]\yer of 4 watts in a

unidirectional scan Wt ngl'e dither pattern and
f r eQuronizgl deivicéGlaskibio. pripeecd fofluesigettie biovedwedisét MaHnbBtion

e T
pattefiedtiderayer V&on dyRBntl yTRAEb O Rrdcl SRANE 15535 B n;

LI TI and usi ng_the sane | aser “arrangenent to provi a
Perplene blug dye s disppsel aljusetly omtheisslvagt-fuscaptibler leghr aaddvithout an

- emtters. The origin for the transfer
1nt??g<§ilgxggd%%%¥rgblﬁ@mﬁg? 1% ef,

nng t green emtter was shifted +165
m croneters relative to the origin for the transfer

| ay containing the red emtter. Deposition of
I\bn’g{ﬁﬁ’t’?}émﬁ@tﬂc@ﬁ?&’@?’%ayer and Deposition of Cathode

A - ] Nt aidn eryl ene bl ue

dyor o eARRRRE B SBbid B U SR B Ve By e

deviratwere nbebrexdiustrgrtht aseedere dpsckibbdth dodgurktios tvith FBdnpans!
cond ree tt@grs foll om ng the procedure

T B 45 SR L e P S AApM ey ot e siipes,the
yell@ﬂz%?ﬁihﬁbx_?_ﬁatﬁéﬁn EQRSBoh BN E tSthe Qe%%%ft%%%ﬁ%%%ﬁ&ﬁve thermal
or Exanpl e

Spectra The el ectrol um nescence spectru
tr vigdsld iy Ehe casitrod detiee ghoveddyrattertesihiidxtpéstorresponding to

Lunetdion W th Exanple 2 and showed a pattern of
thegg‘?ééﬁﬁgﬁ%mp%, green and blue stripes, the red and

green em ssion patterns corresponding to the areas
patterned by the selective thermal transfer via LITI.
Ex ahh§1 ompletedispiopereiof pll peteatsepatent mpplications, andikibiipations,

: i ice,according to the inyentio
end LA S ARTEE Mo IR 0 RGERTA gy Plfiaecrthe
fordgsingeletaiitd dedcyiptibe andbélaynplésaasé BedredvéPfoR claB§EHt Or tO
forma pa{terned emtter |ayer on a
understanding only. No unnecessary limitations are to be understood therefrom. The
invention is not limited to the exact details shown and described, for variations obvious

to one skilled in the art will be included within the invention defined by the claims.
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sol vent - suscepti ble | ayer, and a |ayer conprising a
second emtter is disposed on the patterned emtter
woOay®r022939 provi de a non-patterned emtter | ayePCT/US2004/022648
Preparati on of Electrol um nescent Device A donor was
prepared according to the procedure described in
conlunction with Exanple 1 and the transfer |ayer was
tively thermally transferred to a receptor
contai ning a solvent-susceptible [ayer that was
prepared according to the procedure described in
1. conjunethbdnf miaking Ex @fgptreluthih@citit@edica coapiighged

emtter. I]S)/Er. WO Ia%ers were used at a power of 16
wat €Syl t ?FFIH}' Iy &psisrme aspostonpt fitransferilayey cemptising e first

emRed {6 r : ted line
TR A Recai 8 Ao S rer (MG GRS il

dispgsed envheieseptemand he dose was 0. 650 J/cn2. A
nona@ﬁggernﬁqmgpitter IQ%Frc nt ai ni ng peryl ene bl ue
dye“BRd & T WO BVEYSER hTqendapiter p fedehedied gpits layes and

thepedep i Bebr@n ddrepatletde@lentifbd 19Y4rREmphiSin rtl?ecs%gb&ti]@emitter.
described in conjunction with Exanpl e for the
deposition of these l|ayers. Preparation of Contro

Devi f trol. device.was,,al s repared
2 Pol Phemeodnt e 8 AN blhsing R R AN AR R,
pridixtafpinging the rexqepttrnedieinttidtdayer,enfrabi 8N ook d@akl98hyer

and.therngl t.ransfer of thefpatterned emtter |ayer.
comppyiing 4 i pittere thesieopnien te e a serond eptteragdemitter layer
consHNiR) 1Rk ArPERMEE Wb i sposed directly on
the Iggol ven{ - suscépgpb%ﬁﬁégfy%ﬁtggw t hout an
intervening patterned emtter |ayer.
El ect rol um nescence .Spectra The el ectro] unm nescence
3. spe ]??136%89 0? ﬁlémai\w e1p thegeciplords amanqdesa helgragpport layer,
a hele Viij6qionasfer,RS@scRM biski h0G, PERERAI 18y dessLd |
confuncti&ﬁawﬁth Exanplgﬂg§ Qﬁé device]§$gE§g%%$§HOﬁﬂuen
a subKsRecra gembinationdgheredft er nat i ng yel | ow and bl ue
stripes, the yellow em ssion pattern corresponding to
the area patterned by the selective thermal transfer
4. vi aTlid Mkthod beclemnt Mileréle WieGRnSh@eaRd %n‘ﬁ’t@értl%feP iO4n BlddBed
str%ggf corresponding to the pattern of I TO stri pes.
elechion tagspartlagerg depeskaiectronfiraapnorplayemesundsgeé hole blocking

lay&P® h(%}feﬁtﬂo%ocléﬂg}ae&b ok g@%ﬁlgﬁgﬁo@ﬁldre%hem roni cal |y

aval I'abl'e mater| crte erern a I'ricor por at ed by
reference. The foregoing detail ed description and
ven for clarity of understandi ng

ex | es. have been give i
3 on ?ﬂ% RebadAECREE éwalerquhfhearﬁmm ity Bole drapepoiigreEndos
attabiRRt6 Hh QAddel NE

6. The method of claim 5 wherein the device further comprises a hole injection

layer disposed between the hole transport layer and the anode.

7. The method of claim 1 further comprising disposing a cathode on the non-

patterned emitter layer.
8. The method of claim 1 wherein the receptor is solvent-susceptible.
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invention is not limted to the exact details shown

and described, for variations obvious to one skilled
wonodasie2spt Wil |l be included within the i nvent POTUS2004/022648

defined by the clainms. CLAMS: . A nethod of making an

el ectrol um nescent device conprising: selectively

thermally transferring a portion of a transfer |ayer

conprising a first emtter to a receptor to forma

patterned.epitier |ayer conprising the first emtter
% di s foBERoY Aty Pﬁ%%mgéll%éﬁcgf’ﬁmaﬁ%fcw@ﬁwg? AgMErisiager
CO'TdeviSdiigg?ﬁoﬁ—%ﬁ%ﬂe@ﬁ&éﬁ&hﬁ%@@ﬁ@%ﬁﬂ@ Gfgem tter

| ayer an e receptor'to f non-pattérned enmtter
| ay &electiyabyrtheimedlytttsasfeotngrpativn vba tramsfer Thawer vetuprising

' t her kSl el ectively thernall
s b Sl IR SR RT3 bt el B e
coreptidih@thelsaydid, endit@0 dispSed oh the SREPArAddNG i 12l @Y er
conprising a third emtter to the receptor to torma

second patterned emtter |ayer conprising the third
10.8M Themetifd PO nod Sl
claim f e\t}ﬁﬂ gfogigﬁd%?he r g%?ﬁ?@?@?%ﬁﬁ%%ﬂ@%“ﬁ%ﬁ%“S?emng a
portions peedont erpasfer laydralompirisjngct thipd ety o themoal ke
qgggringx%ﬁ%er, a dielecéric | ayer, a passivation
emitigy &pyer 3PSR8, PaBPIgd ERHST RIET PR Bre thind emfier,
dispBSchi o 18 ndil Bk Wil igydihe non- pat terned en tter
ayer is an undoped el ectron transport |ayer, a doped
el ectron transport |ayer, an undoped hol e bl ocki ng

| ay ped, hol.e bl acki ng | ayer, .or . onbi.nati o

11, pe e R AR R SR h o R g St B 1 Bk oped

elettBorBtrdigpert layar) aRIBpEd Lladtein @idpors 1t as hRdored 1R BBQdEe
6. The nethod of claim5 wherein the device further

layeip Adppaddiiola bleskiag lases @nj undopesyalectpindpiosting loperve dopadhe
ode. 7. The nmet hod of
eb@?%ﬁﬁ#%a@%%&ﬁéP{%g§%P?@€%%HIF%gosing a cathode on the
nonpatterned emtter layer. 8. The nethod of claim1l
wherein the receptor js solvent-susceptible, 9. A
12-net Jih"@_ama? ok Flgh dughcopprisgbpesing apanedseon the patterned
emBQITRlbSidithe ROPRMMG dnfiPrhal L et ned | ayer conprising
afirst emtter; and selectively thermally
transferring a portion of a transfer |ayer conprising

a second.em t.ter t.he .ngn-pat t ed emtter |ayer to
13. o7 st F Hatm AR e ey ce S epRgrisse: hede Gaesort
lay&{Th hbRlinjceliciPR$@daPBlebthth B108kiRATNEF, BES cSHbinhEon HRYRFE -

disposed between the patterned emitter layer and the anode.

14, The method of claim 9 wherein the side of the non-patterned emitter layer

opposite the patterned emitter layer is attached to a cathode.

15.  The method of claim 9 wherein the non-patterned emitter layer is solvent-

susceptible.
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The method of claim9 further conprising selectively
thermal ly transferring a portion of a second transfer
woayer2esapri sing a third emtter to the non- paCrasnmd/022648
emtter layer to forma second patterned emtter |ayer
conprising the third-emtter, disposed on the
non-patterned emtter layer. . The nmethod of claim9
16. wh ek siathadd makingart ¢lestrrdumansdenedevi@y@myprisingn  undoped

electngn %rag; grt I%%&r a doped el ectron transport
| ayRePY al AU 8@ FSRA Pk ng layer, a doped hol e
b Qﬁﬁdo@ﬁgla@a&émea TayePesingiakig £ Gifst emittdlafE hnBA-VoRYi®S . @

doped el ectron injecting |ayer, or a conbination
compragy dhat is) e sme appk fisigrest then shendist ¢mittener thegaprenti ng
' I g anode on the patterned emtter |ayer and
Sus%hgmr%géﬁg’a%taer ned emtter layer. 13. The nethod of
cl alispotidgwteyericomptising evseamdfentittéram the ppitdraablagerduldeahe
trans ortbl er, .a hole injectjon | ayer, an electron
solyghERRFPRIDISFER to SFmLe Rt bFTIERE e congrsggsig second
emiét ween the patterned emtter |ayer and the anode.
The nmethod of claim9 wherein the side of the
non-patterned enmtter |ayer opposite the patterned
emt.ter layer .S tached.to a cathode. The net hod
17. o Hlehed Shatiiln 7 PREELATaPORh B e Il oS s
seleB iV ol Hesms L RhidRreing 8 poAidiRiffaathnefer MBI ABn@king the first
el ectrolum nescent device conprising: providing a
emiffgy qpehihe serswelgtilesiompoasidr ; di sposi ng a patterned | ayer
conprising a first emtter and a non-volatile
conmponent that is the same as or different than the
18. 1; | I'Biie raethbd ef claim 16 éurthel venprdisg, @pior ’gi forhaagethe namgattemed
disposing a.layer conprising a secaond enmjtter on the
emifigh a¥Tndiapesiist seqpl PR g conpEiag eithiré s ooty
g < erned emtter |ayer conprising the
Sd‘%@i%ﬁgeﬂg%lt%g% The net hod of cl ai mwherein
di sposing the patterned | ayer conprises selectively

5 OB 1Rt R S 4 i
selee@VY ﬁfé?ﬁlallylﬁans-félﬁngﬁ?gﬁfbn@f aGe8orl tidsfeb [dyREEomprising the

_conprising,” prior to rmng the non-pattérned emtter
thirdl gipatier. di sposi ng a second patterned | ayer conprising a
third emtter on the solvent-susceptible |ayer.

20.  The method of claim 19 wherein the second transfer layer further comprises a

non-volatile component.

21. A method of making an electroluminescent device comprising:

providing a solvent-susceptible, non-patterned layer comprising a first emitter;
and

disposing a patterned layer comprising a second emitter and a non-volatile
component that is the same as or different than the second emitter, on the solvent-

susceptible layer.
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19. The nmethod of clai mwherein disposing the second
patterned | ayer conprises selectively thermally

wonResgkzaspi ng a portion of a second transfer | RgEMUS2004/022648
conprising the third emtter. 20. The nethod of claim
wherein the second transfer |ayer further conprises a
non-vol atil e conponent. 21. A nethod of making an

22.¢| e&he Bicthedod sleem2 1 dehvardia dispnging themgttemedlyei ogmprises
< ' non:.patterned layer conprising a
selfiv el therntiig Shitelnfe JRRIBRH! S dter e fofREne T Hodha
emitpnpnd emgnaofeitocuh®ificht. er and a non-vol atile
conmponent that is the same as or different than the
second emtter, on the solventsusceptible |ayer.22.
23. TheTHBIRAE d OF cald M MRS ShRpHkRB AR takned
| ayer conpri sés sel ect |%gk@pgh%g%ngﬁlpp%n%?g%és@élp?ﬁ%e%layer
corperisinghthird emitterorsthe solvaytesuseeptipieilsyang t he second
emtter and the non-vol atil e conmponent. 23. The net hod
of claimfurther conprising disposing a second

24.pat Tk metholl dY ETairh QB RVHeSdiR BisPodifd f1d s88BnltRfteRBd i
sol vent - suscepti bl e | ayer. 4.1 he Srretnh d 8 cﬁﬁﬁﬁoﬂpnses

selegpizelyitherpiallp bensfgrnge postionef peecomt masfardayer conprising e
thir?l%hﬁ&%j.vel y thermally transferring a portion of a
second transfer layer conprising the third emtter. 2
The nmet hod of claim24 wherein the second transfer

iay further. conpri ses _a non-vol atile conponent. 26.
250" Ehobtity Ghelage g horrss theseganspransien fyemturther comprises a

norSRI¥EBLoRPsSERRl | bl e | ayer; a patterned layer on the
sol vent -suscepti bl e |ayer, wherein the patterned | ayer

conprises a first emtter and a non-vol atil e conponent

thaj _is the sane aor different than the first

26. o %?Sfe?trglﬁﬂu%esﬁ%ﬁ-%ﬁ%}?? EMRRE RS yer conprising a second
emagmentgﬁ@@ﬁgﬁgkg,@nt he patterned emtter |ayer and
the sol vent susceptible |ayer. 27. The device of claim

26 appsieaied layee op sha solveattshsaymiblé layeh etherimicipmasmad layer
con{ﬂ}lsgga A Lhfifer and a non-volatile component that is the same as or different

than the first emitter; and
a non-patterned layer comprising a second emitter, disposed on the patterned

emitter layer and the solvent susceptible layer.

27.  The device of claim 26 wherein the patterned layer further comprises a third

emitter.

28.  The device of claim 26 further comprising a second patterned layer disposed on
the solvent-susceptible layer, wherein the second patterned layer comprises a third

emitter.
29.  The device of claim 26 wherein the solvent-susceptible layer is a hole transport

layer, a hole injection layer, an electron blocking layer, a dielectric layer, a passivation

layer, or a combination thereof.
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28. The device of claim 26 further conprising a second

patterned | ayer di sposed on the sol vent-susceptible
woaysro29sher ei n t he second patterned | ayer conmpCTAS008/022648

third emtter. 29. The device of claim26 wherein the

sol vent-susceptible layer is a hole transport |ayer, a

hol e injection |ayer, an electron bl ocking |ayer, a

di el ectric layer, a passivation |layer, or a

conbj .on thereof.30.. The device of claim 26 wherein
30,0 DA OBor IRk i o npsbefeendl g uer ‘s PBapdenva
elettranssport |3¥E a,doped ORI £h 610 hyby, 30 8R@Hed! }@E@eﬂlocﬁﬂg

undgped, hol e bl ocking | ayer, a doped hol e "bl ocki ng

laypry g dppedhple hloskiag laseacmniadoped edestiondniecting layer, d dppsl

18t EGhIehn d 1A | .- Rrac.conbination thereof.

eeThe g\??%éeﬁ{g%‘zg*g??nﬁl% {1{)}} reerOf'corrpri sing an anode
attached to the sol ventsusceptible layer. 32. The

device.of claimfurfher conprising a_cathode attached
3o HhdsisRid T QOBFDTISEReAn angde attasheditoythe golyent-

sus€dpdibi® 1@yerf Ur t her conprising a hole injection [ayer, an
el ectron bl ocking layer, or a conbination thereof
di sposed between the anode and the sol ventsuscepti bl e

l ayer . (34, .deyvi ce. of claim 32 rein_the cathode
32, 3Bl deioe R ERn comamsiRaciafiod aleatid T o | s
pateaedabligertigyeem t | i ght through the transparent anode.

35. The device of claim 32 wherein the cathode is
transparent, the anode is opaque, and the device is

op : I i t hrough the.transparent
33 cateﬂgegaee%m%g{f%%% ﬂ(} e@ﬂc%r o pglglgigr% b %heé’figﬁl #yteﬁém electron
blodanhiager, bsa tembisptsethereof HRpekRY besydtH thdBiods AAPHSB Fent-
an.. ue substrate attached to the anode, and the
Sus%?é’\t}gg’jgy% operable to enmit light through the
transparent cathode. 37. The device of claim 32
wherein the cathode is transparent, the anode is
34.t r afteplevieatof chuid 32hehaleiu tisecatisde pesriglie, theamitetis trhgpbrent,
through .t he t spar.en at hode and the transparent
and g g SP R Brich0f CEvuE o GouomErea! oA
non-patterned emtter |ayer is solventsusceptible.39.
A net hod of generating |ight conprising: providing an
35. el ebherdsyigriohekinil vdevéin therattmdd isgartsparehtathe (38de Bropaque,

and%eg ?ée"?dﬁq? H@ergl':)lg Ecg lr:m?ltgi g%lg @r@?ﬁ%gﬁe ﬁlrertllgsp tarre]zrelt gat torzi%.d ©

36.  The device of claim 32 wherein the cathode is transparent, the device further

comprises an opaque substrate attached to the anode, and the device is operable to emit

light through the transparent cathode.
37.  The device of claim 32 wherein the cathode is transparent, the anode is
transparent, and the device is operable to emit light through the transparent cathode and

the transparent anode.

38.  The device of claim 26 wherein the non-patterned emitter layer is solvent-

susceptible.
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to address an emitter, follow ng which the emtter

emts light. 40. The nethod of claim 39 wherein the
wdevispe2953 an active or passive addressed devi BeT/U42004/022648

The nethod of claimwherein the device is a full color

di splay or tunable lighting device.

39. A method of generating light comprising:
providing an electroluminescent device according to claim 32; and
providing a signal to the anode and the cathode, wherein the signal is operable

to address an emitter, following which the emitter emits light.

40.  The method of claim 39 wherein the device is an active or passive addressed

device.

41.  The method of claim 39 wherein the device is a full color display or tunable

lighting device.
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