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ELECTROLUM NESCENT DEVI CES AND METHODS OF MAKI NG
ELECTROLUM NESCENT DEVI CES | NCLUDI NG A COLOR

WEONYBRSION ELEMENT Field of the Invention GenkCHIUB3004/038449
the present disclosure relates to el ectrol unm nescent
devices. In particular, the present disclosure relates
to el ectrolum nescent devices and net hods of form ng
el ectrol um nescent devices that include an
el ectrol um nescent el ement and at | east one col or
conversion el ement . Background Light emtting
devi ces, such as organic or inorganic

I«Sfe*]fl@ INESCENTTS BEVREES UAN]H'MET qllv MAKING
and ot ner a

splay I ght'i ng, er appllcatlons

t hELGEC’]]@EDEU’E\HHﬁ(@%SU(gIE%T g?E'VH'JESeINQ?JUPIm‘}eA COLOR

devi ces 'l ayers, | | east one emtting

| ayer, disposed b@WVERSI@N“EEEMEN’F” anode and a
cathode). A voltage drop or current is provided

between the two el ectrodes, thereby causing a light

emtting material, which can be organic or inorganic,
in the light en1tt|njﬁehbeftheanﬁnﬁwﬁbe Typi cal |y,
one or both of the electrodes is transparent so that

i gh@elteéﬂl}b thepreseahiiseledirs rldeyle lesdrolinapescspiedavgey In
a\1ltllceu ar 2 rgsgﬁfe&séld)s?l?uc a?égfetb\éfe{?tr{)@ﬁlelﬁés%gﬁtrcfyvﬁ@%%ﬁ@@%ds of

P& € cons elt

foﬁﬁintgtdlé&odﬁﬂmﬁﬁe@tr deRicBothaoificRidk bh letgtrdRviif&celtitlandndpnd at least
emtting el ectrolum nescent device, the light emtting
mwayénw@nvmay@ﬁkmamb posi ti oned between the substrate
and a V|emer h a bottomemtting el ectrol um nescent
devi ce, a transparent or senitransparent substrate is
posi tioned between the | ipgh F{ id ng layer or layers
and the viewer. In a typica color el ect rol um nescent

di spi gm elﬁfﬂt@ng)ﬂevﬁﬂéé &suEh 8€b1zhid B RRSEANG cldavilanesednt bemes
formed on a single substrate and arranged in groups

aransdyhm aSewigtyadf daq&»éﬂyohglﬁeg, anxd efher @rpllpittmlac ﬁ«?gerallwh@qe light

el ect uni. n ent Fqr exanp e r
AL O R T P A oL i0e B st On B bmiting
lafdr QP R BLRRRE %ﬁ@ cREYIE8 (anlarddBRhX 8 |c§th@di@)0 edvaiexst dté or

each ot her. Anot her approach, for exanple, uses col or
cum@nt/Is rsodded betpeaiie éwa elsolradesethersby chusmgekghipmitting material,

LSRN PSPl et 2P COLOE L SOMLBL O C Ry, e
orboRREf AW eRRRGdes8s BanspRHeHsd thafight BAFPe transmitted through the
electrode to a viewer or other light receiver.

An electroluminescent device may be constructed such that it is either a top
emitting device or a bottom emitting device. In a top emitting electroluminescent device,
the light emitting layer or layers are positioned between the substrate and a viewer. Ina
bottom emitting electroluminescent device, a transparent or semitransparent substrate is
positioned between the light emitting layer or layers and the viewer.

In a typical color electroluminescent display, one or more electroluminescent
devices can be formed on a single substrate and arranged in groups or arrays. Several
approaches exist for producing a color electroluminescent display. For example, one

approach includes an array having red, green, and blue electroluminescent device
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col or conversion el ectrol um nescent device al so
i ncl udes one or nore col or conversion elenents in
wWpisoslo4associ ati on with the el ectrol um nescePtT/UR000E38449
such that the emtted light (e.g., blue light) is
converted, e.g., tored light by a red color
su 0151“\3/1%[' E!CQ(P n@){t?&@&th (ﬁ . an%ﬁ{é E%IQBBCH?¥OIBCX§{H§)%? ugeglcefor conversion
QoAVEPSion el enent . umary % present disclosure
to pfedvtélesoloetlbogsiuninasadat digplak e Elispddystharesitien toldesinyession can
~that include color conversion elenments in optical .
ingjuderdlp A YRINRPGoRt devieas dbat eI i H5 2 BHTOW Panb5te- Qlpe light. Each
arti . d I : ' e i :
cof R bh{etiPt, gty B FACH! Ry URT HRudRL 8L B ROl RIL] BitReision

eldnishecRbplibalrRedcidtivagiittgthe BEErpdininescent deoite suchi that the emitted
~elements for use in electrolun nescent devices.
lightifer r ine el 1 eaverteghs 88n 10 resdighb by @ recheales ¢RpVERSiopegigment and
organi ¢ Li 1 t1] ol OLED) materials for full
gt fu iggeg’é il C%*%%Selgﬁ ?‘gg‘gét difficult. Many
t echni ques have been described for such patterning,
including laser thernmal patterning, ink jet
patterni ng, shadow mask pQunamanyg, and

phot ol i t hographi c patterning. Alternative techni ques,
of prhewireiengdisclpsire Prayidss mﬁ%sqsiis & makinglectiolipigpsreniglevices that

o S ST P A 0Pl S e

cldh@ eIippdreEulat, iheepréRahdlicelo@se piovies hhigaes thavimalude selective
bottomemtting el ectrolum nescent device construction

thermal {ransfesdeigy Lppgrdnduged Tharnp dmaging (BELHrof colop gonversion
ractical reason the col or _conversion el enents nust
el%‘ée"g%\t"f ETHE "i‘%cﬁrioiu ngsncegt ieg’bcgg'at e piece of glass or on

t he pubsidRdfred], Brdehl, an€ BRR entitttiggfrfrRaY odfanidigght emitting diode
di stance between the light emtting |layer and the

(OLED) enaterigle for|falh delor devieasdias asoven bbbedificylh Mametechniques have

ds,. i i i f . .
el uratba TR R e dRope Sl PR B B AR g #Rbaning,
sh&@)vP aGio PN Sin g Nundll RIBRthcdSaphed pat@enidg.nunber of

adj acent col or "conversion elenents. As a result, the
col okltespativiededhoinuesveprogidingrefudl enderdisniay webew matterning the

dj.splay i redu .. On the other .hand, t m L.t
eri e ity HELKETES wehrsar Sy eay PERY g ety Sbwpver.the
usP bk BlesC AR Rlve Gchaljubs WitBShd@dditigl BBitEmlehBitinBieldctryluniinescent
the choice of sem conductor and substrate. In a

devigpicordtructpn isriritédipy phesiceleandtdpsicell faetorso Homiprrsted sigasons, the
ol N PSR PR R SRR s o e
subdtRed. 'R9Eis cafd 1R dbfcet §Ghé ¥Rtdh8Y Bdtween the light emitting layer and the
filter layer leads to parallax problems. In other words, Lambertian emission from the
electroluminescent device allows the light to reach the corresponding color conversion
element as well as a number of adjacent color conversion elements. As a result, the color
saturation level of the electroluminescent display is reduced.

On the other hand, top emitting electroluminescent devices may allow for more
complex pixel control circuitry as well as more flexibility in the choice of semiconductor

and substrate. In a typical top emitting device, the electroluminescent device layers can be
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In sonme enbodi nents, the present disclosure provides

sel ective thermal transfer (e.g., LOTI) techni ques for
WO 00505944 op em tting el ectrol um nescent devi CEST/URRID4/038449

i ncl ude col or conversion elenments that are forned on

the top el ectrode of an el ectrolum nescent el enent or
degf)s@efi nl% ggﬁﬂs\’rﬁte lg(vefi ?)2 %dfinﬁ%gﬂ (I.;]tea in tranTparent metal electrode,

rol um nescen elene Fedeht i Serrosur 8

andlaSftofeb@W ldear. sel ective thernal transfer (e.g., LOI)

techni ques for_form ng bottomemtting

eI eclnsemgreihodEaents, da presest ﬂﬁ@]@smﬁ @F%@Sééleéﬁwe thermal transfer

Bé’glf)stéc%ghqqe Lor TOIL ﬁﬁn{]%&ﬁg it ing elPé{Pnéltlr%lﬁlegzr %&J 5é ce% that include

co&ﬂ'c@ﬁv&ﬁﬁﬁ %IeSﬂdﬁﬂs tBhteie Mrthed ioh €kd oy ePitrbBE of :Qpelectrolununescent
el ectrode or on protective |layer may help t

elen¢ntiongne pa@tp@tm@mer dormedyes the §le&ﬁdlugaﬁ%ﬂcela>@lement The present
dlg i?stuéer ?Ts %Brozv cfea selécf_%elelt eg{nta}e/tre}%nsﬁed (e\%h iLi'ﬁﬁ -t%cfhglqélﬁ/for forming
botoft] diAfttinEEd1B@EblumiRYceREddVidS tif? iiAbded oforWohfersibg elements formed
materials used, e.g., for organic el ectrol um nescent
onchesribstaate sBERPPROSite ansel@;tr@lwnme@hm ajeracnts Frexdding @010r conversion
tran ow. f atterni
clggiie Qs Aape tos Piaee 2o & & s e B0 RS B Bistimingre
alisfmeh B @ltRsiang paliPploblamof each layer. In
addition, selective thermal transfer patterning of
col d?urdaon\selﬁsmmheﬂn@rann&fenlmytemw(m T gatternipgewhichtis a dry,
re easily reversibl exa i f. the patter.n
aigifo Fod By e b otmriBleowlh 8 EBETh o e BB RES
el&ABlunihed BRNERSIdeONBedAlSe R ILABRSCHN ebfelé’@ﬁg sbrRbl rA3fbr may
fornmed again w thout undue harmto
alsel adlowr ol patiteremgad mudtipgedayers doma singe asm@te witlhmit gpmmenfor the

di.scl gsur. OVI s a nethod of making an

13@#@%?$§?hﬂi %WIHGVICG The nethod includes forning
an qh@gki#ish Uﬂ&ﬁ%@ ftmABIBRE pArAing 4P 5(516?&&1%%{ fﬁements may
t he el ectrol um nescent el enen? is capable of emtt

pravide ptesheigablthat énmos easibhievemible. riﬁlrmwnphnd theTMtern of the color
met hod rthe I ncl udes elect|

copFeLHER & e PGt YAy Sl fasbesifir DR aieraahatts washed
oft g e ﬁ%ﬁﬁﬁ ARG BhrnPloARE Bectrb i ARLRCIARAEC

t he prese di scl osure provides a nmethod of making an
el edh oot aspent theepresededisdesurd pvides hatkthed dimelsing @n ni ng
on.a first r surfac

an el ectrol u scent el enent
elegfrolinupescen glcemﬁg? fethpd 1@5@%?%%%%&% P Ué‘i”@ﬁ%ﬁ?t element
onGARBOT& QI/ d&mkﬁtél&%ﬂﬁgﬂ?ﬁéﬁfﬁéﬁa{ty @Jg'af)l% okleﬂl!iﬁmg,gﬂng preferably

narr ow urther 1nc es sel ect
entitsdighein ;ynztrrcam béuet. rTiegnethpd furdiler tngluales sdéaivelyaheraradlyon

el ements to_a second major surface of the substrate.
transferring a plurality of color conversion elements to the electroluminescent element.

In another aspect, the present disclosure provides a method of making an

electroluminescent device. The method includes forming an electroluminescent element
on a first major surface of a substrate, where the electroluminescent element capable of
emitting, and preferably emits light in a narrow band. The method further includes
selectively thermally transferring a plurality of color conversion elements to a second

major surface of the substrate.
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-3-1n anot her aspect, the present disclosure provides

a net hod of making an el ectrol um nescent device. The
woredokosiosncl udes form ng an el ectrol um nescent PET/ER®N1/038449

on a substrate, where the el ectrol um nescent el enent

is capable of emtting, and preferably emts light in

a narr T, t ho h i f Qr ni.n

or onBend8 R eety B pRRLARScldble briaR s AR iilat: &

el@@iniiftdeBhtRs ke NThe nedtkdi inclades Bahdgtan\idyroliginhbRehtelement
transferring a plurality of color conversion el enents

o apsubkiestey e Hieveledtrpuninescantalernon is eapphlerof ephiging, and preferably

RGBT I SRLIBUE Biur T ofnil ARSI B taver over
at QA6 LHRGbH 6f B lNREGRMIinEkRMIteRmehitndBEROE Y el ISy transferring

formng the at |east one electrolum nescent device on
a plurplipysafreatas corprrsipn glenieatsde theepretecyrelayer.
el ectrol um nescent device includes. form a .
ol odp FBY I HEstehe parERicl Gl BEVigtra el Clmaing e
el @B RInfiAEISBANRRF NPl B iAEMAIng 2B oAb e cbludiThédcbMUBevRBd The
preferably emts l'ight in a narrow band; and
methodincludes formireg thalat leastroan steeirolupgnescyit dewice py aghbstrate.
col or, conversion el enents to the el ectrpl um nescent .
FoRutRdht 2 70t QG CRErOLEpRren” fruCe Pelidh Rpinllg BLgFarotuminescent
IR b e RbSRABAhQE (BRG] BMnEIcBRi I GhsHTiNEHaBRLof emitting, and
devi ce. The method includes formng an

preferblyr aphitaight s e narrew danditand selectsighsthemnally twinefeeringha plurality of
| ectrol.um nescent elenment is capahle of emtting, and
cofir GPBIHPY CBTERS T SO HBLBE ur ¢ her | nel udes
sel %tahytﬁlelyaSbg@,rﬂE@:p ekt BRISBI frBGidas PRkl dfndKing an
col or conversion efenents to the el ectrol um nescen
eletrehmmtescemt demwehdhe asplactinclubes formmgrn eticsiolusinessent element

onf T PTG RIS B T AR BN ALTP O i RERE P Bl preferaby

enfiR T 1€ight PRl At ®od WEeR iddiRies satddvaly it messanhsRBNblurality
I's capable of emtting , and preferably emts light in

of @olva comierddanelpmantp ltei thel aldécyrobimioedcent edomardr si on

el ements.on the el ectrol yn nescent, el enent; and at .

| e agfex a)awgercaép%qt, rﬁp pfeé?ntéﬁrsc sufeéggyld%@ Bntﬂlurmnescent device.

THQRYRE HlcPitics! £EBRIrae! ad H€ctRlMhRAbidedt QEmER! N the substrate, where the

conversion el ements. As used herein, "a, "an, t he
elécablundasscentrdgiicm idcapable of emitting; amat prefesabdy emits light in a narrow

I nt erchangeably. The aboye summary of the presen
bapwemaﬁw flcco (COPHTERBEF B S RLSEY FlBeremitr et Flsmsat and at
r .
BTG o SR LSRR R 30 chf B ORIl of color

cohvasiofi eleh@wtstror e particularly exenplify illustrative
enbodi nents.

As used herein, "a," "an," "the," "at least one," and "one or more" are used
interchangeably.
The above summary of the present invention is not intended to describe each

disclosed embodiment or every implementation of the present invention. The Figures and

the detailed description that follow more particularly exemplify illustrative embodiments.
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-4-Brief Description of the Drawings FIG 1 is a

schemati ¢ di agram of one enbodi nent of a top emtting
webk@snsolun nescent device that includes col orPCT/US2004/038449

conversion el enents forned on an el ectrol um nescent

element. FIG 2 is a schematic diagram of another

enbodi nent of a,te m ttng el l ent device

t hat i ncl udes c& 6& ﬁ%P§ g?@%ﬁﬁ d on a

pr ot f

b otlﬁg;tr 'l\éf égn\éﬁlratlc Al ag‘rzgﬁ to% §neger¥lﬁlﬁmt'  adbA O AT L
cle@tiniaticehinks e nhatdesind=s cbfbabommhtml elsmeatsdbrmed on an

conversion elements forned on an el ectrol um nescent
eleqirohpnipeseapf LU filters fornmed on one or nore of the

col o£9n n%/ Lo 18 gf‘a:gg;ﬂ}ﬁ 3f ?d:oltl% ethblodinfert P& 'ﬁg; dfiitting

dlagramo an e ottomemttl

el&t@hiniigtdcontds tenhatdesiuds colvatconveedion eleneatsdbrmed on a protective
conversion el enents forned on a substrate. Detail ed
laysgscription In the foll owing detailed descri pti on of

|| Y8 860 X eaenad LIRS o LELRL 0S8RBT el

acconpanyi ng reo

eladtiofilniaeehtiwite that 1ﬂ\§1ﬁde@fcoldr |cUl$\tdeibm élfémeﬁﬁefﬁhﬁéd:on an
enbodi ments in which the invention nmay be practiced.

elerqtroﬂtgnm@scs@t dlerdentang sdlor fiersdomesd anensdirrpere S theycob

cutl ﬂe an? structural changes nay be nmade wi t hout
%prglﬂll énefn om the scope of the present invention. The

presEot 444 $sdHesiafie disgrdigbf &vesdbsdmest eRbdtabéitting

el ectrol um nescent devi ces and net hods of maki ng
elegtiobitmpippseantrisyicerihatdeslpdas soloEcertergpiy ﬂkﬂ’@@@éﬁtmw Eeupstrate.

can include organic or inorganic light emtters or

conmbi nations of both types of light emtters. An

organi c el ectrol um neggggied g@s}:dﬁ; ay or device

refers to an el ectrol um nescent play or device that

I NCITH @RS follbwioddtaiiaale8rgAidh ©f ANisali eeerfiBddifels, reference is made
whet her that em ssive material is a small nolecule

to (tls:wccempmyemg @r@i}vgngj th@srfp@m ¢ pait hereehiand & yhich agpsheselty way of
. . .SM tt .
111@3 %%{Spfzﬁg l%gﬁlg%eglg dP viél)érﬁ?{lfeﬁﬁxéen dlggﬁitagg%e pg?&%ﬁ% t Fl is to be

undBG DU Gh A Bhiks lemoai@ﬁe@ﬁs by vhedlned apa eirhclal shages May b& made
conbi nation with any ot her organi c or inorganic

Wlﬁlmué departéng fiem the ecopaeé thegregenioinveidhunct i onal in the
mat e | gff)ésaeﬁkg rﬂggu\{re & ellexllerhoto%%rypghcalb% to e‘fectrof'urm%escent devices

and methods of making electroluminescent devices. Electroluminescent devices can
include organic or inorganic light emitters or combinations of both types of light emitters.
An organic electroluminescent (OEL) display or device refers to an electroluminescent
display or device that includes at least one organic emissive material, whether that
emissive material is a small molecule (SM) emitter (e.g., nonpolymeric emitter), a SM
doped polymer, a SM blended polymer, a light emitting polymer (LEP), a doped LEP, a
blended LEP, or another organic emissive material whether provided alone or in
combination with any other organic or inorganic materials that are functional or non-
functional in the OEL display or devices. Inorganic light emissive materials include

phosphors, semiconductor nanocrystals, etc.
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phosphors, sem conductor nanocrystals, etc.

-5-Cenerally, electrolum nescent devices have one or
worens/osewi ce | ayers, including at | east one | iPBgt/US2004/038449

emtting layer, disposed between two el ectrodes (an

anode and a cathode). A voltage drop or current is

pr ovg h |.ect,r ode eby.causin .

P G RELBR Db oFLESL OB o AR GO otcing
lealt whe BghteatittilgQyer Ndibpided bhtivaerd twaeletttsdes pdnkiiode se@htathode).

di spl ays or devices. Athin filmelectrolum nescent )
Agelipgsedpp er ertesst irprewidsd betvepmihertivalelesiiadey, Eieeqby causing the light
en@ﬁ%}/\ﬁﬁgnﬁ&?&spar ent dielectric layers and a matrix of

row and col'urmm el ectrodes. Such thin film

el ecEleatkdliiniRSER HeHESRIaA Yo uddGlrGen EBESSuminescent displays

described, e.g., in US. Patent Nos. 4,897,319 (Sun)
orgigsices. 64 2hig ddm(algrsrolminessenideyiceindpdes ansmisyvhmatetink

di f nbodj nent  of | ectrol um t
seffthal e vedt Benipaep Sl dalter et o o solony
eledtlaty. arh in fAm QAN SHNESSHRYs BheiRMde 26bsk AesRBed, e.g.,

on a major surface 14 of the substrate 12, and col or

indbhvRatent dpset 8HBATS (B 2nth 8.6324000 KEheinmef ¢tel.).r ef er r ed

to ctivel s ,col or conversipn el enents 30) . )

for il S ¢ FeelioBE e o S ahoEPeful o siseurfninescent device
108! Brfel ol @ e TInMB et et RMBNhclddes! NubBERS 12, dnl disroluminescent

el ectrode 22, a second el ectrode 26, and one or npbre

elefpeit @0 fhayadran Pajvosifacenldcbiitet swbetmate A8, dridrelor conversion

1§51 § 0 BT Reiaing et REGRA AR cBleclRclS of Baof Awersion clements 30)
fofHéd GPINS efeRfroRInfRL O UIRAGR 28N tThe BMLESluBfinddb SR ef¥nent 20 includes

applications. For exanple, the substrate 12 can be
a mtideafodg |28 s& secoha alecipddes2, end one atihere deviceddglees 24 positioned

mat er j al. t ha e bstantial |y transparent to
be&‘?’%ﬁnﬁh%hf(sl%‘ﬁft.méﬂg @@E? F%?Pgé e C?Eé@? éﬁﬁj‘lso be opaque to
Vi sifeQubdtfi 12 bPevXATPLA tRlAY RhseaiteSuf8ble for electroluminescent

crystalline silicon, poly-silicon, or the like. In
degmaer displagapelsatiphe ForrexampleethiersoberaB21 Zeam remadeeof glass, clear

, ) i al [ | .
PR S CES R TR Sl b 82 o, e

suBMSREPE LR fsd ae Eosgi%'i%let l?gh%,)%giﬁgqgilé Qtaﬂgysg §fdeQ E{yist line

wat er, a sultable 'substrate tan ected to provide
silanon gpldyrsdicen emihe bierelntsamebastarices, theofirst alestuquiel 22exhn wiettie
- ' | ani h
sufifiget e o anRsoH TS5 G PO I SmeBe<OUTInGHEnt devices can be
2B AL | |
B T G e e e e
cadbs ptlegtsd tosprohidaan hdapatesin@iroamnestyisbaatiel, of B8upplied with one or

el ectronic devices; color filters, polarizers, wave .
MOJE AVEES, CRAtNES O lamingles that REVidern; adgauale ¢ vdrogmental barrier.

The substrate 12 can also include any number of devices or components suitable in
electroluminescent devices and displays, such as transistor arrays and other electronic
devices; color filters, polarizers, wave plates, diffusers, and other optical devices;
insulators, barrier ribs, black matrix, mask work, and other such components; and the like.
The substrate 12 may also include a plurality of independently addressable active devices

as is described, e.g., in European Patent Application No. 1,220,191 (Kwon).
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insulators, barrier ribs, black matrix, mask work, and

ot her such conponents; and the |ike. The substrate 12
woregpsas®ad | ncl ude a plurality of independent| yPCT/US2004/038449

addressabl e active devices as is described, e.g., in

Eur opean Patent Application No. 1,220,191 (Kwon).

- 6- | unine t,~devi.c 0. .al so.includes

el ectr o%lf%%%‘gl@ ggrﬁeﬂtecfeg’r?réegnlto a%(? ! Cgl}l (r%r%s oeﬁecﬁré) wngﬁﬁﬁpgeggment 20
fordedodn tnhjer Subsderiatof tHe2subiritb @9 gAlthbéxh BIG. 11l iusitAses

el ectrol um nescent el enent 20 as being formed on and
elgcirobgpipescentilereniags being flerredion a9t in gbrinetawigh m@jor smdace 14 of

i i I bet th :
sofaslp 15 N el O P e B e BB BT e 14
cleetronutiiféscait@lchdent B0@nekRGhajel uitde s oprtutaren &R

includes a first el ectrode 22, a second el ectrode 26,
clegfrglugrpessentplgneerd @0iidudea pdirst clertiode 22 asvedndeleoeate 26, and one

he fir.st. elegtrode 22 and t econd. el ectrode 26.
or it iy 1§ €2t oSS! BRespufe FEST QRGBSR Be Sekonnc
ele2tr8dd 2@ dBhefirs€ Slecti®ict 3Pecad ¥k iRHhodeand NR skbéielectrode 26 can be
el ectrode 22 can be the cathode and the second
theegagleade oerethe first gleciede Bcanrhedbe cathedef dndshe sdcond eledeo®226 can be
and .the second el ectrode 26 are typically formed using

thee?né)g?'ri cally conducting materials such as netals,

al | qps firfRIROES 22 AP AKNESONdBRIcRLAO %6 FRSypie ANALEIEY Bsing
ceram cs, conductive dispersions, and cohductive
elegtsicple cendubimgyplatesiabsfsusiu s mblals, alidyey metadlid cospetads, fhetal oxides,

exanpl e ol d | ati num palladjum. alum num calciu
co?cﬁcgﬁ? i .qst %ﬂﬂ%ﬂﬁf‘]ﬁ’l (ﬁme 20nS; ?ﬂﬂ (fﬂlﬁd'll?th‘fed%lﬂgerf'l . r,npfgs of
suitdbiPmbRB alsiifc100d, 46 dxEhDle, g@lﬁg}%lgﬁﬁlﬁﬁ,%éll'aﬂﬁm, l-ghﬁ?ﬁlhﬁf Lalcium,

_and second el ectrodes 22 and can be single layers
titagfurg,giguivm mygideaindiinatis osidet(N&y), tlaorinedh uxlige (BT O),phé
ayvers. . For. exampl e, .ejthe e both of the.first .

polyERG. Hhe bs® A et Setsites 87 6ud P66 b Soss s tiponducting
makeAMEY orQheyPd MThAHAR Alfife 1a8%§.r FOf X080, efhdiB or Bbth of the first

calciumand a layer of alumnum a lFayer of al um num
clegimetlea?? anglehe sdcohd elecuiode 2Gamiinandoa lagemneft aiiminayreandeantlyer of

conductive organic |ayer. Fornmed between the first

zolgh £ Bgleralemnm yid aeyes ot enineire Gy f slymaipemand 2dmer of
litH@im TROBJE Y 1aGR : i i devi ce
' I ari/lers 24 r?ilcl%glgxgérl%ingétw@m&%l??ﬁrégplgy re.?' Optional ly,

t heFomaeddretweanethel éivit ekectrage?2 Zaithe agrond electted®D@ a@rthe one or

nore.addi tignal |ayers such as, for_example, a hole
mof SEASFORYETT 4o pd Siyaps dexie Mvel HONCRRE AEBH e gaaeyer.
OpﬁBna{l]?}’ﬁl'é%ne Br BRI adidLIadrOP4 }:ﬁy o1k ohﬁ}ﬁfﬁq‘%ﬁ ;?cﬂi&tional layers
el ectron injection layer or layers, a hole ocki ng

suchay.dior exanhy,er isle aanspbadiyeodr hyaskingedt@marangport Ryer & layers, a
a. huffer layer or layers, or any conbination
hole injection layer or layers, an électron injection layer or layers, a hole blocking layer or

layers, an electron blocking layer or layers, a buffer layer or layers, or any combination
thereof.

The light emitting layer includes light emitting material. Any suitable light
emitting material may be used in the light emitting layer. A variety of light emitting
materials, including LEP and SM light emitters, can be used. The light emitters include,

for example, fluorescent and phosphorescent materials. Examples of classes of suitable
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thereof. The light emtting |ayer includes |ight

emtting material. Any suitable light emtting
woraiosnsali4 may be used in the light emtting | aper/USW04/038449

variety of light emtting materials, including LEP and

SMlight emtters, can be used. The light emtters

LEP flatfifts li'lglgxgmhgrgl&ll#%{s&g SN PP PBIRBRASHERASIL (pPps),

cﬂﬁﬂlﬁfrer&ls $PF9) cothete P hm(d@iamwuemmyﬂ latee fisve(dpRdsand co-polymers
par a- phenyl enes (PPPs), pol yfluorenes (PFs)

Ord%l‘ms Uhees fSeuabla LEPs san RO B H&lequb?ﬁbfrdoaé%ilwéﬁd veihd
fl 09e§%8+tyd§§ é{gle%’xlggt@ gls 8{&8 Wit S&Etl{\fﬁ%# ﬁoﬁ'—ggf'vecl%% Ig%llg,gdlspersed

sperse uor escen

with activeedt nﬁﬁiaeﬁi'@ﬂnétenblseﬂﬁﬁﬁe Wké. hErahpleeoDduitable-TatH indRrials are
mat eri al s, dispersed wWith active or non-active

degrilendi in Kaft. a6 al.« Aregem. KeenEkriel o, 802935 W gpParent Nos

o 51k aodi b S5BR38BT

et2l. R A1B6OFBO((Keetwd ef a1t 5300,827 @?ez @8a1138,90%\004 €Wo@|et L) 6,132,641
5,728,801 (Wi et a&]); 5,840, 217 %Lu po et al

(Rictg 60al36d 466y E63 @Voalkt 31;); AT Bateny @pphc@tloaﬂ’ubhcatwn No.
t al. ; 6,132,641 (Rietz et al.); and
9924(%%3 (%%éld%vqél Zt al.); and PCT Patent Application
Publ $ahaterialNare g%ﬁéﬁﬁ? 26n-pBTyAKER Ior &iniPdr drgandMetallic molecular

materials are generally non- polcémsrl c organic or
m@tﬁga\lﬁ drattan be wsedon XL displays andidgises sreamitianmpterialsecharge
es, a ter materi

BT ok e pEftbafis th £6% S T el ta PBREAS it Tt or

ch@%egra,nsﬁ&t BO&E Bl thEBk&E TS hBdnFOlsLd BV mathRlsdfclude metal chelate
transport |ayers, and the |ike. Conmonly used SM

comgroandls sech ascthﬁ@élyﬁmwlqumhhn@ta@mmnm@dﬂés,ané AEN'-his(3-

R O RN T N
extrbpld, C.I& djl‘i‘én &Ml W&%rﬁbﬁ ShE, e k@@? J‘aﬁaneg@Lmd Open Patent
exanpl e, CH. Chen, et al cromol . "Synp. ,

Agpilgetyn Zmﬁbwﬁ@ga (Euaum 0P ePatpattNon 6A§9,I7i15, é{fhlqmpson etal);

o PRGaBR Beon 3 s peld3 @mae L mdPGT Py Avplication

Pu@hgﬁtﬁ)n]N &. WO Wl‘%@S FBSI?E}S% gtl an dﬁ%n%ﬁﬁﬁﬁld@%tél%hip%es)

[1cation Nos. (Shipley et al.)
WQj(DQ/&(D@ﬁt(Fbaeﬁtt keaali)deydenetbllgedpidwespmpWh BOnd@6!Ss), and WO

et al.) (cyclonetallated iridium conmpounds

982%?%?&!&?% W-and WO 98/ 55561 (Christou). The one or

or erlﬁ:%ﬂe%? oY 88 ic2h %%4%‘1@&1@&6‘&&1&@@aﬁofé(&a%s?ortl ayer. The hole

transport layer. The o e transport layer facilita
tranbygort }ajyﬁd’adzlhrat&sfthdﬂnijmloﬁrotﬁ holes framoaheaniode mto ke electroluminescent

el ectrol nescent
element 20 ané{l rﬂelr migration towards a recombination zone. The hole transport layer
can further act as a barrier for the passage of electrons to the anode. Any suitable material
or materials may be used for the hole transport layer, e.g., those materials described in
Nalwa et al., Handbook of Luminescence, Display Materials and Devices, Stevens Ranch,
CA, American Scientific Publishers, 2003, p. 132-195; Chen et al., Recent Developments

in Molecular Organic Electroluminescent Materials, Macromol. Symp., 1:125 (1997); and
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el ement 20 and their mgration towards a reconbi nation

zone. The hole transport |ayer can further act as a
wh2005i081044 or t he passage of electrons to the aPOUES20041§38449

suitable material or materials may be used for the

hol e transport |layer, e.g., those materials described

sty P14 B, gy BAPRRf O AVILE SRSl 2003 45
69SC|ent|fic Publ i shers, 2003, p. 132-195; Chen et al.
Recent Devel opnents in Ml ecul ar O ganic

El eckhesmasy ﬁ@&é@ﬂwq\laws FArcan alygichifs|an elsgign transpppigayer. The
ele](_:g'raﬂ zt)alésrﬁ%gttqa%é f@nﬂ@é the e%ﬁgn oF%ectrogs gﬁl&] rlr{au&ratygdgwards the

pringer

reddmifisation%ond. hfh@électﬁfn tﬁﬁﬂspoﬁﬂ ﬁoybﬁ@td IaMEdSI‘SaCQ&ﬂS £Bdiriat 0 the
i nclude an el ectron transport 3{) The el ectron
passegnaplanies foaaathoriaéf desired.- e4ny welt I materiaorapatetial magy s used

tion towards the iR t
forMRE ol Bt liePOM e o - oo bRl AERIRER B AR Handbook o
LuRd#hédscicef Displad) 2 RaseRA0d PevRl, Stevels Rakd, mﬂ@\rhéncan Scientific
desired. Any suitable material or materi al's may be

Publshgrs, 8003, rpe 137-48%;r(chentet ah,slb@wt lP@yéqpmeétsgn Mqlmé@r Organic

s d
P e etk e Mrvarer Dars Bags B EAR Sublap dqgerh. ca.
0 ﬁ‘z%mz%%mﬁ@'D&ﬂ&ssBéﬂﬁiﬂtS 1 eowahhg Pe0s, p. 20053, p.

32-19 Chen ‘et al Recen vel oprrents in Mol ecul ar
O gdningy B¢ emferrcﬂduhatrtbcs eletrolivmines et slenwati(bhmapa@mé emitting

ighi B 1Y Pty DU BE e i g A GBIy i @ it

sp &truﬁ?’thﬁ?haslzis g8Yal Qﬁdﬂhr(ﬁfeﬁﬁfr&ﬂ attth@haltPBwer points of the spectrum) of
electrolun1nescent el ement 20 be capable of emtting

n0Im<ghtthanrab@uhb(}0rruw BameairowAbandsemaittbe |tlmr¢f0ret; h‘ea light spurce that emits

tight Vet et or EHELALbE, Bt CEHIR B S i ppeterred

thﬂ ‘ﬂhé‘é@ct{'?flu&ﬂl%so%ﬁ%l@ﬁﬁmﬂpge dApatIP be eﬁﬂ’iﬁﬁ% Bl Uizhi OPhddBkkilled in
narrow band emtter, therefore, is a Iight source

thet :irawﬂé nndesstancgtﬂmt Jhaw:nm]g for thp éghlr@nttmgitaher@ﬁ thecelgaproduminescent

oD P e B e B BESHSLR) Rhpf o
enﬁ’ﬂnlﬂg ghgﬁtanamﬁsgarﬁké %I %glell[ghg he art wll understand

materials for theé'light enmitting |ayer of the
eI e edtltermhajm}ye BC®nie @h@@mbntﬁ,&t may bb preferrasttheithe uch

ele@ E%c%t%féngq%:g %Q‘lbgg%? (bfe | egﬁ&tlatzrgwglls b@?‘? ag t. %oth UV and
o AEOBLGY Sl AT BIBRELIEOUR kbR
dowap(abzleﬁmgfplmspltdri nEprLIJIVreanttmgelec(rbM)mhesghﬁt eldBadrits, if\may be

and bl ue |ight can_be "do c ted" I ht f
proferkgs thet @dgpgh@gee(ﬁpquscgnﬁqrmn e err]r\lle%gs 3’eO be o(r)meI n theo a

electroluminescent element 20 as further described herein.

The one or more device layers 24 can be formed between the first electrode 22 and
the second electrode 26 by a variety of methods, e.g., coating (e.g., spin coating), printing
(e.g., screen printing or ink jet printing), physical or chemical vapor deposition,
photolithography, and thermal transfer methods (e.g., methods described in U.S. Patent
No. 6,114,088 (Wolk et al.)). The one or more device layers 24 can be formed
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downconverting phosphors. For UV emtting

el ectrol um nescent elenents, it may be preferred that
wa@eoosesu4 t hree col or conversion el enents 30 bRCT/U820041038449

on the el ectrol um nescent elenment 20 as further

descri bed herein. The one or nore device |ayers 24 can

. i t .
BTSSR A WS90 SRR Afcrormaion
of gifadrieng ri@edeyics Riydrs@aadrisiigultanpsusly with deosition sfahe@évice layers

printing or ink jet printing), physical or chem cal )
2%%@?6@%th9 R0 ifesned px wggw&afﬂ&,spcéﬁ@ oR Hir gag| or more device
f . t | ' a4
25 R0 8 BSR4 B by Lo

tedh@ijues tHab Rhkle ZAmelalybed drof BiREt addseaben bizalih .S Fatdnto.
or nore of the layers can be disposed sinultaneously.

6, W4 Q88 (Woollvet ok of the one or nore device |ayers 24 or

Si t aneousl| 1 t.h d itign of .the device |ayer

>a RARESE TRt EpPBE oty Pl Pkl Pl Sl Tovers
foh&PORE theledtidPurRinescefit dIBhent POV h&&hbIn§hSis #drther described herein.

Al ternatively, the el ectrolum nescent el enent 20 may

be flheredettiohirpigescem deviseHRialpganclndes colorsionusign elements 30

foguéf% (Iﬁllt t%[ecgg 2 r'n%g%ﬁ%@?el?g Z@C é;lt%%cljgh Soidk doni\/er:]rs%hselements 30 are
ilhﬁtﬁfédrz@!ﬂé[ﬂg{l%ﬁﬁ&ﬂ&n Bl QBRI hRtriBY 26 He or Afdré! e or devices may
protective layer or |ayers formed over the

bedhdudeddietiwearetbe eplor edrresian dem¢nts B0 shd the)seeand dectrode 26. One,
e B FOTCE B HET BB IS GLaPeSC FErSt BR LB e griggscent
el sBth Hhheat et REL pOkiA R ﬁ%l@teéﬂﬁitt&ﬁ BORIthe 2fectréubdifiisdht element

col or conversion elenents 30 are illustrated as being
20fip meknonparhenese guord celoe convietheorr@emeonte 36r Imother wasder the color

or devi gces be.i ncl uded bet ween, t.he col or .
coRYSAVER S1-GTTE Thh LTS AL THITORE B i< piggscsg! clement 20,
THOBlor cWRverfbn ERERNEB0UbsGBMEE! fcRRenehefBRhid A2l s1¢n a
forned on the el ectrolum nescent el enent 20 such that

selattedl @asowdapdr Foaxaoipld, cglot cavietsiagdelémemh 30aenay convert incident
. el ectral um nescent el enment 20 is |ncident upon,on r.
lgfi ok F1 LR GBI BIRE Pt BT BRGNSt Ty GG <L hebtjgto sreen
1igh! BE nSAMERLIS) 18 tePCIRN Sht' 3R 85 Fo 1ight MAVIG spectrum predominantly
assoclation wth the el ectrol um nesScent €l enent 28.
in Fneppwlportianosfithe gisibie slecment A\s3I0rthdyasedhéreightheitemn teadn light”

hereop and reemt light i.n a sel ect nar.r ow. band.
refggsyto &Eﬁ&%ﬁlg %mesww% PEHLER ije:mtl%g%f ‘58 stk
 neide » e | . h _ .
R R A T
pottioghdf.thesisibdecpehenmi fin sdtheembodimenBdedlogdinVersmhedandms 30 may

|i.ght having a spectrum predonmi nantly in an upper .
alsgdnglnda gelor srnversnlemery dhat comyertadngidant Naht igkbjue light. In

coHt?e[s‘teld’]colz)ﬁc%ntvglrsmn"e%rﬁ&@s, lcbl%p'filllters (as further described herein) attenuate
particular wavelengths or frequencies while passing others with relatively no change in
wavelength.

Although not shown in FIG. 1, one or more color conversion elements may be
formed on one or more other color conversion elements. For example, a red color

conversion element may be formed on a green color conversion element such that the red
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refers to light having a spectrum predom nantly in a
m ddl e portion of the visible spectrum And "bl ue

wo p@hosionefers to |ight having a spectrum predpei/nsavnd/§38449
in a lower portion of the visible spectrum In sone
enbodi nents, col or conversion elenments 30 may al so

co'l&CI uge%tu%fl %Péﬁf?ént gl?gg\[tgslr%ée?ﬁ I%h gﬁlﬁ d flrtlﬂ‘ﬁtthe gljgglf &glgr (fonversmn

I nci en contr

d@@ﬂﬁ@h&h&ﬁn&h@dﬁghﬁ, col or fllters (as further
descri bed herein) attenuate particular wavel engths or
f r eclaelAEFy e demeris P gayindnde un sitalle apaterdl pr mterials. For

oGRS E SRR S Do ONRD DL Bl S
mABRalOs. g NBlubrepédhe HY&QH%re%ﬁNLﬁgﬁlbﬁﬂ@ p‘hbﬁ:m%ﬂst Semfcehducting
exanple a red col or conversion elenent nay be forned

napacrEstglserin. & Bessicolassorvessiommalesiatsrmay be fdispérsad inhay peitible

L conversion e .ement. een |ight
o i PRogF e RETTae SRR el ement  and
r eentélor Edietsicilemb#s 90 nfaQ e %ﬁﬁé&!bxﬁél@é‘tﬁﬂﬁfﬁn%@ceﬂﬁéﬂement 20
i nclude any suitable material or nmaterials. For

usmgaﬁnmsenalﬂ@ Feghnigees: slosing (cegrespis c&mnﬁmprmnog (rdg . somgen

t abl | or er.si.on ter scent
Byiog 3F ik BBl B GRAIAE sEhEel Fhopy Sesiob N ERAR boby. and
theRRP GhForAhStho®d @.g., IGREICRE QbR VLS SPAst M. 8111131088 (Wolk et
may be di spersed in any suitable binder material,

al.¢)) g It mapoleopreferted thyt |cgbnre¢m@rsupro¢lymenﬁs 80 aet formedbor

ersion elene f.or me
AR Br in SRR COeR B S5uiGh g s dercaiped herein.
t eChRipAstRsses of the (7ORAI 816K d emiS maRAbsNgluding light emitting
printing (e.g., screen printing or ink jet prlntlngg)
qumyc;s ¢lalEP or oﬂenmgclnalsagdor chaporsion adements, and color filters, can be

st Leageaf Bt FOF8 5 of § 3G Shed Ta Aetsatoalitrae by
pl&lingdthe koahstet fay8of tREddHoR bRIeREad; Eh%ht fthe Eec%?t'&y /LS| @B

el enments 30 afe formed on el ectrol um nescent el erent
el@tmhmmngscmt'léllemea liﬁb gnesleat vélyheiterg e donorsdendrsr Seay for

| |
exip B SoeRdng b ARG PR baPt t1-ao o ligReY DokERty o
59@25@50017%%!1@ 'Sy MIDIRODICOR NEAR NG %@@’PROEBMIN@:'S@ENT

I[ters, can be selectively transferred fromthe
DEVKL’E MLUWNG AICGLOR IFTHLTER'éatd fileddhe mnmadayrherewuh) for

exgqlrjlgﬁ:té rﬁ? ;E,ej%ﬁtt)égél agtjf:bgﬁ( r gegf El us r@tl%&ﬁy, %ggrllqoer e e%]e%rt can be
T e
abspptd oyliglortoBent anvéiter (LBHC) nigyriaDdisketedNo the donor, often in a
separate LTHC layer, and converted into heat. Alternatively, light-to-heat conversion can
occur in any one or more of the layers in either the donor element or the receptor substrate.
The donor can be exposed to imaging radiation through the donor substrate, through the
receptor, or both. The radiation can include one or more wavelengths, including visible
light, infrared radiation, or ultraviolet radiation, for example from a laser, lamp, or other
such radiation source. Other selective heating techniques can also be used, such as using a

thermal print head or using a thermal hot stamp (e.g., a patterned thermal hot stamp such
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59025US007, entitled "A METHOD OF MAKI NG AN

ELECTROLUM NESCENT DEVI CE | NCLUDI NG A COLOR FI LTER"
wapasosloed the same day herewith) for exanpl esP@f/US2004/038449

selective transfer of a color filter. Illustratively,

the donor el ement can be selectively heated by

s PRERILENEAR 05090800 £ ATE Rl B, PR IB1 By

dofi) € Madriad lfr‘i)ﬁpﬂredherﬂlal ﬁr&ls&ﬁfl@fer c&f begeldonivalysepafeate o a receptor
LTHC | ayer, and converted into heat. Alternatively,
in rhlgmanwi% HRAZeGsR foFmipeHeraa Al @eé@nsﬁeﬁe@ﬁgat%wéoe therpapaptor. In

ei-t her th onot. el
iy b ¥t BB otRlna e PO oo SRR, 2 Bl BFser 0
pattéfeiRExpasH thé Hembridah B Qivanbp e Kcaid T tHeddceurat N ilhgiBcision
the receptor, or both. The radi ati on can i ncl ude one

thay camrofien Wélll@ﬁgt Abe snzn @ncb ghiapg of thei tgansfertied pattern (¢ g ap élae

cngly sl O aff hsbOn Sty B eahRLisCRARRn B PR of he
lighEb&et, veetpoairt 'ibﬁttérﬁ%&' mqug%g b&aA, 1Bt 8@rall6n YS &idect&SdamAdontact

using a thérmal print hea r using a thermal hot

Wi tampoge shect, er thamasibtoftthedorr shest. Fhafrpnsferstsl pajtesraean also

h I t I f tt t hat
be BanFalled byt GRe B PR DA AR ouBha R, et er il
f r omd Hentldnes Bihetrha PeihBhead @Y @fhet BBath esﬁhﬁﬁt( aebnéd or

transferred to a receptor in this manner to |mageW| se
othemwmep@tntaésori@ wkd theeleativplytheat thel domareldnadnt drrecttbe thereby pattern-

Wi[rse 'ﬁﬂ{% Bgrpor'ngps é& nst a ayegrrEr? Cétgere%a t %Iosheag converter

mfﬁ@ﬁzﬁ & MM BRoLIRESIS obﬁ@nﬂ OTHémﬁﬂﬁrrﬁtehe@Qé’ @ﬂ'ﬁtﬁ%’dﬁn% elements may
because of the accuracy and precision that can of

belpertmohilyseied fHn mmr@lomdresdapen pitterireofi matad fleor rfelcpatternlng
atter rcl.e, a or other shape)

iiptsouPoss pidlsieBipds) Fot Bt PEGSRAITUE L0t i ng the o e
of t’['?@nskér@?er@@ﬁrﬁlsé RErSXReSH S t}feﬁietnﬁféﬂ¥ &bnt ok blgsleﬁs For

beam the ration of directed beam contact with the
exalopler a shesdtr, layer cainbe frntred balaglonbr subbetraio ticat, is leesence, apte as a

f |
terhgc?r g%, 1§{6¥ ﬁ'@lt E o tegl‘(rg §e ﬁé%t?&%ﬁf%& E@r olJé cﬁggrﬁt)ed JiQa receptor
Sulg%%g%é ﬁ{bﬁ?ﬂ%}g?\{ﬁﬂ‘tﬁé gﬁ]!())hd%ﬁb bf fﬁ%@gr Ples@itd) eﬁuéﬂedarha'ﬁgd referred to as

erne r ot erw se) can al so be used
larsiabeart irusster, temdic ushé talvasfer dheesrting trensfednyoy, ortd‘llerglwrtron

pat terﬂvvl se transferring portions of the transfer
thqr%@fe‘i"t ¢ FPC8RICh cases, the light-to-heat converter

heagrh!e Fode f ﬁﬁlpﬁé}{sf&'&ﬁﬁ (/afr\{%eﬁardl & the T mlelegﬁ"/enﬁeatmg

or ot eating e e particul arly
employeaihé Cypenﬁknrﬁgatﬁ(mné nsades ekpldisie(nhe {atot ehe sypefof materlals and
mat er i aI or for patterni ng el emrents whose pl acenen
¢

Propseies 96 therptignaldi Kl Jayes the typp efmaterigtsdn dhe ﬁrw&réf%& the
ovgjﬁg g?gﬁm&{or?lp 8f ik rd%ﬂorl, 'ﬂle tpf?é &f r@Eépk&eswstPa‘ié’, '{hﬂl M¥ke. Without

wishing to be bound by any theory, transfer generally occurs via one or more mechanisms,
one or more of which may be emphasized or de-emphasized during selective transfer
depending on imaging conditions, donor constructions, and so forth. One mechanism of
thermal transfer includes thermal melt-stick transfer whereby heating at the interface

between the thermal transfer layer and the rest of the donor element results in adherence to
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exanple, a transfer layer can be forned On a donor
substrate that, in essence, acts as a tenporary |iner

W@ bas/ostam be rel eased after the transfer | ayerPCEUS2004/038449
contacted to a receptor substrate, typically with the
application of heat or pressure. Such a nethod,

th{ I%C?é[?lel%o{ Atdn Mfﬂn tthg H?rtleo{rasp zha% he‘rg) ?&a&ﬁ o gl%glehplts removed

Ire trans ) arge

thé Sedsceal porﬁ@nst d’fehd’ ESRRrQsyer Ié}ﬁalﬁaﬂ €hedifecépien. W&hothéraﬂ&fhﬁmsm of
can vary dependln%'on the type of selective heating
t

th@mgl trwéer mcﬂédqsylb ige tliamfaldw ellocilized dgating @%@s@ed to ablate
pogtbc%ns %g 2t a.ﬁs_%? e?ff OF oile}éllé Sline%aﬁ‘er | Fizlre{:ﬂﬁf zhbg;teé H{‘?lterlal

towhrdthé Riceptad €Y et ahbﬂlepﬁﬁﬂ@dnhsn@‘ eNgbirhAl ttia@fepincludes sidligation
the type of receptor substrate, and the |like. Wthout

Whmr@hj/ myetid dispetsed maltfbyraaﬁ&r kabi@rmay betsrﬂalﬁyﬂtéd b@ éﬁ@trg&nmted in the
occurs vi one
ik sty 2GR hg B2 Sn R CA B €T Sufienliry receptor. The
pr&%hﬁmﬁﬁ%ntcbaﬁﬁfp%eﬂ%ﬁf& inftdle® that HRHIIE @n6 0N fokd &MBese and other
donor constructions, and so forth. One nechani sm of
mecheminmb whershy Selectivedicategs oft héonenshasstan b usel to cause thertransfer of

wher.e heat i at the interf bet the th I
PSS R § G e KBt B e he - donor el ement. |

resul R/éﬂétﬂ oPRDREIBACEi R g sbircb N EanRGRBA & hdiP HEnctshedl| Wor
than to the donor so that when the donor elenent is

analegumédl,qubm(@ salxposied thpongh omeskf highgoweraddight S¢layﬁ§r(e-g-, xenon

remain the rece er nmechani sm of er mal.
o TR P 561 ) A a4 el BE RS, I vatigle: and
ulﬁﬁ@&l&ﬂgs&@ﬁekfﬁﬂiéﬁﬁaglyttgeﬁpl ShiBabROTabdrO 1k, fo?@xﬁrﬁﬁl@sﬁlgﬁ power (
l'ayer off of ‘the donor el'ement, thereby directing
> Hlﬂ mN\é)dlm motalastrodiades, flh@I-croapEptlmer digdts, ami)tlimde-pumped solid
hani sm of thermal _transfer includes, sublinmatio

st%@ﬁ%w FraNERY AP dYersEy haver ppopyrg dered imes cap Vegridely
frc%‘? 310 dg%ﬁ;@ugg%ﬁ%@gg%@&oh& @hsnsdame Ofs%ls@dﬁa%r more,

pOI‘tI 0] mat eri al can condense on

antl er Bo@péOtan bEHR thr s gnfromnice ek amplecsouetpll as elsout 5 J/cm® or
transfer nodes that include one or. nore of thes% and
mege h SltherardanssoRIGRA and Biadetion copdiioneean hegutpblg bagseop, among

ot é?%h%sc A cH) Pf‘g’lg efltoco‘fx?ﬂﬁ&o'hhﬁlett{aﬂﬁ&f lgg% gflat%%le{h'e%&ie of

rom trans ayer r ecept or sur varl et

th&@fnal adsatinsfer emdictherguaoficoes can be used to heat
donor sheets. For anal og technlques (e.g., exposure

t hr oMBen @ghﬁm&)p ackINGAL IEWREBE Jesigt es%auwlaf‘élspa(ﬂéﬂgng elements for
hléiieﬂ%}mfa At%s k@%ﬁfe?luc%r ?Pg?a%oHLa) a}: =Y atr &J.Ibg t? areas, a

echm que rared avi o

ladeﬁSﬁf e p&iﬂ@cmm use il ag the ragiafion soubts. tladsésonA®e b also compatible
i nclude, for exanple, high power ( > 100 nW single
wmiohmh ﬂaasfeng@ sgbl%mtesf(me rl-re dUbined 1 {1 gs@rglabs basscongipgous or sheeted

film sugstrzResmg 1%8 pm thlck polyimide sheets).

During imaging, the donor sheet can be brought into intimate contact with a
receptor (as might typically be the case for thermal melt-stick transfer mechanisms) or the
donor sheet can be spaced some distance from the receptor (as can be the case for ablative
transfer mechanisms or material sublimation transfer mechanisms). In at least some

instances, pressure or vacuum can be used to hold the donor sheet in intimate contact with
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state lasers (e.g., Nd: YAG and Nd: YLF). Laser exposure
dwel|l tinmes can vary wdely from for exanple, a few
whenvdoeehs of m croseconds to tens of m crosepONTtS2004/038449
nore, and | aser fluences can be in the range from for
exanpl e, about 0.01 to about 5 J/cnR or nore. O her
r adi adi at i L1l ans
th%ﬁac?gtg* Olﬂbqg)fs%lg d&S?ﬁ]ng] % ﬂlésli( caﬁ %e p?a%le% gé}g}eﬁ] gr{% dig‘rf]lgfsfggt and the

re@IpEIFe Sucie 8 Rekk bat lbd)ﬂ&motvhlﬁefoi @ﬁsfeﬁ{ajﬁ 8y e r9®dpeoriafter trifd€er. If a
node of thermal mass transfer, and other such factors.

lighirémhent gonvepst mpleééleiﬁ@rﬁse?tcia mli;]%@qnor,sr?@ié@;orr ecuqueecag then be used to -
heV\ﬁntEB I‘I_,Q?fsd Iaela&%] %?%e?ﬁggé}hﬁ 08'%151“ ré%gﬁagi r[]ij)lcl) ! rb«%gm 291 1magew1se

fashibiSlel 2t AgiddIBast by ankids €kpésare theouparalhasi) & petfd#ﬁﬁmge@ﬁe
the radi ati on source. Laser sources are also
trapslepar pastemning ehthp sransferaleper frangite doplos shest ©ghe eecgptor| m

X |. ; | ass) .an .co i,nuOuUsS.or sheete

subshwipad R BOER A i  lyRae Ershe Do the receptor
withuk RendfErRaE Bniflcas: SRR SHBSbtheARy&S oP e Wahbr $HBEO such as an

intimate contact with a receptor (as mght typical I y

ophenalhntedays of b H(Heyerab isdeirthesddseitbead hemgifielhe presence of the
ca

heet b
onfPSA SRR o B R BEa B «GaReDs SARSEdea oM rrC tvero
otl?e!? |p%)hffﬁtetlﬁ?e@§(f€{ ex"&ﬁﬁﬂ@ R Bt aydRY) €6 th’é'ree%?tﬁr lofBddued distortion

transfer mechanisns). I'n at |east Sone instances,
in freeisansfeered postaoLo rttlnecta:mstm layse dPtederhlolly duntdeeinhiging canldgisms, the

adh?%?rh?#ct %togtég it yﬁ\14 tbgh%iik@glagégce tﬁt%% H)@n&lé%%cﬂx%sion of the

inSASRY (& dasref ﬁ?&pt’qué inteHGIer 2aiTBS Kaf@iisfife, &&l@éﬁ@@lﬁ absorptive
or can remain on"the receptor after transf er.

to [thgding taglidtimat arcloraudetused twedtenuaté oi sthplrve&mntnoh theﬂevel of imaging

{Ionor radi a c{)t:h?n lsqour e can then be used to gt{
raqighien V%I?EF“? Wiehdhe donpE Of 1O Maraee JSHPTIRIres R e ‘B’ﬁ‘or for
exRPBRIBEduck theRRal FRARWIGEHIRE Bhﬁiﬁ%e( fortHe traﬁjéf&‘ 16 laMrifg imaging.

by” anal og exposure through a mask) to perform
Mﬁhip@emtaslay&rsaarslﬁequemt patter ning of the transfer |ayer

fromthe, donaor shee r tor ically, .
el CHERAIT Hiesabpe i frcliERE oy gt Einathavd Tength and width
dlﬁléms%f & HethQorthGe ! %?ﬁ@rﬁﬁon\”‘at}&%f niBeAastb@H ok Bglerwme moved

significant portions o e other [ayers of the donor
acsiiette, laiga dbn@shes, thpldseniading sﬁlmtivabfe]pemted_t'ﬁhmlmamterpcmsons of

furfther de cri bed herein. gﬁ resenc t he ,
theb%qqoa shget agqo IP%EPear erf'i—‘fﬁd BRtte N Allemetveli dihe sphrgay be stationary
RN T ot her
an%&om rlrlg)t; %ﬁz{eg%%s p? os}lgget%'g\% ﬁ{&eédtﬁé@%ﬁ%t gé [ ayers) to
t he It ecp imdtanoes, itenkice: Idacsstsaryt desirable, binentvedasfte se@dntially use

portion of the transfer |ayer. Preferably, under
twp PBgIoy ks dorarsheatto ipaRelicERnISHeyiGes @b FeshRfior- For example,

mdég{%lg& 8@\{1&5{% ctaH Be If(-)l;hll%d b@%?arnsfef‘rngg s%@aﬁfe 15!]@5] of &‘f)arate stacks of
layers from different donor sheets. Multilayer stacks can also be transferred as a single
transfer unit from a single donor element as is described, e.g., in U.S. Patent No. 6,114,088
(Wolk et al.)). For example, a hole transport layer and a LEP layer can be co-transferred
from a single donor. As another example, a semiconductive polymer and an emissive

layer can be co-transferred from a single donor. Multiple donor sheets can also be used to
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interlayer to the transfer layer. The interlayer can
be transm ssive, reflective, or absorptive to inmagi ng
wo 2eb5asioah, and can be used to attenuate or ot PEF/USRE4/038449
control the |level of imaging radiation transmtted
t hrough the donor or to nmanage tenperatures in the

fo?ng a%g{rat I%’)lg rrr[)s o0 tﬁ aﬁl%edlg%% é)tngﬁ% F]ec]e%tlor | ?/r eixalalg}e Hjéee different
ddnﬂﬁghﬁt%acﬁ\/ldiuid dJlJrzﬁlsfdMa@_yéf R RIdS gCAELIBEC RV ES Rtelerhétt @8pable of
donor sheets can be used, including donor sheets that

entitting 4 diffgrent eplar (fiorxamplaveads 298, o1d blughwee be gredorferm RGB
r .oth
ool soRveibh 8lerRunfiSbert BREs R A ClnShoREAR I fpyicting
el&:@ﬂoﬁ&tdlé@@/ APeiAhE @xifiple! 4 bordustfe HiNehii@MIueivel fiymer can be
donor sheet according to a desired pattern.
paﬁbltned wi thewspa) trangfer fremmone dawm@lbmwdubamabytl‘mmem transfer of

donor she t _or receptor, substr e the .
SRR 125415 Sophhnd T RGk atnet dPR0m &5 Foplly SRR BoR00RL teFices in a
d1ﬂﬁ;§51 r RDLiA1 aldihet QRN plle elﬁ&er% @oﬁﬁgéiﬁ@ Erhﬁ’élsltcyrs Uge bl Paithed by

nore different donor sheets to formelectronic devices
selgntive lﬂlerrmittmnsfeF@frel@)tlactqbllyei,ctwmbltgamlcenatawds (adienied®s nognfollowed

be, f or ned sferri.n arate | a r rate
byREleE RS Berpdl ey pElRning R B g g e sttepixel dbéris such as
coldtlcbhiYiBh cRIRAKS A8 RS LfiSsite ap&% e a?%i tBRisporBlaés Selectrode

transfer unit froma single donor el ement as is
lmﬂesendﬂedﬂﬁe g., in US Patent No. 6,114,088 (Wlk et

For exa hol e tran ort r.and a L

¥ ay é\dateaﬁls BEoy %@9@ PREFLS T8 e éraglﬁ%g%g adjgrre to S&Eer materials
on%&%ﬁér 1 fei R lclﬁacéﬁt ﬁ@\%é&oﬁé’rﬂ%é éﬁea Qe RNiRE Q)r@'i‘fferent portions

ems | ayer “can be co- nsferr d froma single
of dhensame ddvidei Alerchoively, shieebl foan selasaie kienorshcbts can be transferred

14formse arate nents in.the er on the
d“ie%%}é%? 1?@9‘23 Yng egistptien v tnfg griares phigpterials
%rﬁ’edt dridd) ﬁfe%cegﬁ%%g thélat Hhi\err SOIRK other method (e.g.,
conver i on el enent ca emtting a different

phowllithogtdpty, éopanition thrvegh a gradew, masideto)ud) vty dieothsed
to.form RGB col or conversion e] ectrol um nescent
copBiaBeEs PrvoPTeE deppraibeqd €>ez xpdltp Z9FEm e hes: figeh donor sheet

uséd BALHABLE of kPl tmﬁ%ﬁﬂé’&@ﬁé X YV bE un@e &BS@H&LM&% ortions
or ser conqucti v pol ymer can be patter ned via therng
of thean dédcesf opothendevites on thefretdpoore thap pe S@inedtin wholdh@rinphrt by

transfer of em_.ssive Ia‘\l(ers fromone or. npre ot her
any spEAbde prgcess infludipg phogplithpeigphiemroqesses ciak Jgt progesses, and various

otl%lr zﬁhﬁﬂ of haSit- Bésed ﬁﬂﬁg{l l6n elnﬁXle@/ Jsg(ﬁ opﬁeﬁﬂg'dgveloped

nsi S ors can be"pat Yy se ectiv

t r ardiecionof subkestt caichd 4 pol&ﬁiet fiin 0 Ogia munalﬂatypé Ioﬁbslymer film is a
oriented or not), followed by selective the

Pof}ie&ﬁ%fﬂéﬁ fonetaEmme mglysthydme teephibplatedPEd) Obpolxﬂbylsm%qphthalate
(PENF Fﬁ‘[ﬁ SHg&/gberagthgrolJﬂg{s ity Fl‘“flg'legp(%pet cg@%(%nFs ?rlc?ﬁdmg high

em ssive l'ayers,
raBbBBEbAGE light at a partlcular wavelength, or sufficient mechanical and thermal

stability properties, depending on the particular application, can be used. The donor
substrate, in at least some instances, is flat so that uniform coatings can be formed thereon.
The donor substrate is also typically selected from materials that remain stable despite

heating of one or more layers of the donor. However, as described herein, the inclusion of
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| ayers, and the |like. Materials from separate donor

sheets can be transferred adjacent to other materials
wWo@os/0sweept or to form adj acent devi ces, port i PCEHUST004/038449

adj acent devices, or different portions of the sane

devi ce. Alternatively, materials from separate donor

sh C ransf.erred di ont of,,. or |
an i3 avet BXhery g PR B T e St BB Betg Bisglelfy e
suPRLL! fréhhel @neiusd iy tRALTHMEGEr @ﬁhﬁg hh@glﬁg CER %loaythmkness of

thermal transfer or sone other netho

theytherton Lsubsrf@@rrapms frape P85 10 845 trmnoprgfﬁrd)(lx AAGdOras Ry, although
er.co i nati ons of two or nore

thﬁ%ﬂﬂ%t@ﬂ@%f%m' %ﬂﬁ%mﬁgg@ypg Y%t m a device, each donor

sheeghe4Aekid19 ubl 01O tHRIdoHBY RibBR4tE hAMEn BptidrAEadiS6hE Baderlayer
It will be understood that other portions of these

canlbe selested torimprpes adhesioe betwean theeloner sybsate an@yhebmderlayer to

t b i tabl
copfiutieh BroPerTen st Srres et Bt SR fo Pl ihaging
radlb®GPeaRport @J]fjle\LaF HO YsyeR b Ridu inﬁ@@d&éctmth@ %89 An optional
processes, whether conventionally used or newy

prigeng laypechn bEhsed enincregsdysti foaney daring dlea:opumg/qibsmbﬁqqunmt layers

ong e SR o R P e o 5o bt and
adge&*q.&]gyg ene naphthalate (PEN) filns. However, other

I'ms W th sufficient optical properties, |nclud|ng
hi gt optivenl ssledayafmay ghtoatt] oa offerwise disgoseddme#/mgltdvpor

or suffici chani cal d t her
sulfrisfrore e LT g e ﬁa mpdo ﬁ%’i‘tf‘?q?’ﬁﬁgﬁ bﬁﬁW%%fffeo%Hbstrate and
th€PTHPa %Qrmér ﬂﬁa@ﬁ% Bf Q\%HE fleBharlichl abiIBRRS the QHFor element for
|nstances 'S at uni form coati ngs can
sto‘rnget,‘rhmdimgr coror piﬂmessuitgw or insaglrsg. rEtaeples @l ssgaltly pn«kalalyyrs and

elected frommaterials that_ repnin stabl e despi
teqRBIIET B RIPVIGHg WideHRYess g asclosed i ﬁé-ﬁaﬁawﬁg%@i (Staral et
s described herein, the inclusion of -15-an
‘Under | ayer between the substrate and an LTHC | ayer can
be Udedntierldyescdmainelutié maﬂania]stthatlmpﬁrtcalﬂsirmiahecgmniea]aareﬂermal

in the LTHC | ayer during inmaging.
pronsrtags e ghe domor glemgat dior Sxyapieothe “Pg S@é@y ?%Hﬁelsd%mtepals that

exglbilt‘rﬁﬁ sgg&gg ‘ﬁéﬁ@l e ngrtt)? gli b tger]'n nﬂcﬁbﬂ#ﬁyaﬁ@'t(@ I&%r onor
or thinner- doner  sub es nay use e nateria
subktck. tSuch ah int&gaydonmay bs ukstd aﬁc@ea%e Hearfloapta the aknsfer layer, for
adj acent underl ayer can be selected to inprove
exHPledP HAPIOEE Misaimaging sg@%?ltmﬁdb@ AGRQ- and t he
u ndeTrhe 8&1 Rf%lo {Iﬁgg SQ ncl c?eq*tnat%ﬁ n%’lﬂﬁ%lr B}%E]\.{\ﬁl?&l hﬂ)%ertles or for

substr URder T ayer, to con

adn@djnaielt@ébnt tha B&t@iate dnd th@E’TH@‘@I&Jn@g’ﬁ{ undeﬂay&dhlzﬁemproves
i magi ng defects and the |ike. An optional_ primnng

adhesioarbegweenibe aglts@ratecﬁndrther EBHE layer meyriesult igdess rdgst@nti@n in the

f n
trafste rrec{1 gna%e SA’Al'f%basr’lee lélu%p e, In AYoriScases an underlayer can be used that reduces or

eliminates delamination or separation of the LTHC layer, for example, that might
otherwise occur during imaging of the donor media. This can reduce the amount of
physical distortion exhibited by transferred portions of the transfer layer. In other cases,
however it may be desirable to employ underlayers that promote at least some degree of

separation between or among layers during imaging, for example to produce an air gap
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onto the substrate and al so i ncrease the bondi ng
strength between the donor substrate and adj acent

wO 20080051044An opt i onal underl ayer may be coat ed PECT/US2004/038449

ot herw se di sposed between a donor substrate and the
LTHC | ayer, for exanple to control heat flow between

. . : : " '
AL, O U S Ry ion
dweinglimgging n@aydldongrovide awhafied e sksd RiBasoO6f gadBOhagmay be generated

Exanpl es of suitable underlayers and techni ques of
byphegingirhige dddr lageduwing imaginge Psaading sueh schamaelanay Iead to fewer
: (Staral et al.). The underlayer can include
lnggﬁéﬁ?gﬁg'that i npart desired mechanical or therma

pr opEtictundsrliyer il t@a0bstae] i eahspalalt actha Mphging Wi®elength, or may
under |l ayer can include materials that exhibit a | ow

alsleecqtiqast pratilinebserpiive poreflestive ofdmigingdediaien i ?tt@rylation or
reﬁlr%p%glé)\f S%%@n% ga%ié%%)rr]loor Stlgié' ﬁﬁcﬁe{ﬂ%&% m%ehfs%g t(%" chn“atfc%l g%ﬁrgeneration

incre ea oWt 0 rans
duridg@magih@r exanple to inprove the inmaging sensitivity
of the donor. The underlayer nay al so include )
mat ekt BITEG lgyertagaibe indededrin danorshepiepf the resentfigyention to couple

. adhesi on_ bhet n the substtat the LTHC. .Usi an.. ..

iAE7 Eo bAERR o PR SR eSS Pl etk Tk 0o Bhation

abSotBert thad Bs@Be iddident Tddiationy €., TRYr li@81Ardd dodve@Sa least a portion of
distortion in the transferred i mage. As an exanple, In

the gepleptradiatian inip deatita paable Bansies of Skedtransier 1ayet fromsthe donor sheet
to%'llt‘! m enzinres del am nati on or separation of the LTHC
I ayrgF PTor exanpl e, that m ght otherw se occur during
| maghdi@raly, the@adl e at¥BfHefs) hhSLTAT 16RG468orb MBhARRHS Infrared,
of physical distortion exhibited by transferre
vigiblet prodgaGplet regicns aif decsledtmppmgnetiorspetthum apdsenvert the absorbed

j t be. i rab | | I .St hat
o BT Pl i Bt P8R b E I B AR BV Rlis b6 e
seRERA (ﬂmh@ﬁ% EligHon pRvidIRE hNDTHOhy @ XA PAFoptRaPIREHE 6t B
air gap -16-between | ayers during i maging that can
wayelsngiteof dhe ineaging radiatioh an the garfgered bart 0. Swphemhigher. Optical

dur i i magi n al so pr.ovide channe|  f t he
depoet sy e abSqtnisovaelp T e Tgartm Berechy Rl e o f the
infeR@tyloFiieht @%RnifeH ihAGhghTRO1a)E: to ThOMts P oﬂi‘%ﬁ ificident on the layer.

channel may lead to fewer imaging defects. The

unddtadiafien ahsyrbrenstatislicanbe ahifgrnily disppsadghtoughoutilee LTHC layer

or sBL o B DR TP drti ARl Honguier e atitgh 1 U.S Pent No
6, 8L BB BoFeRd, OF &eafl.'),erﬁé{LlﬂﬂnégenéJ{B?J’['}Kl [38#:aah B8 ubdd {HoRBntrol

under | ayer may be used to control heat “generation
temperature profiles in donor elements. This can give rise to donor sheets that have

improved transfer properties (e.g., better fidelity between the intended transfer patterns and
actual transfer patterns).

Suitable radiation absorbing materials can include, for example, dyes (e.g., visible
dyes, ultraviolet dyes, infrared dyes, fluorescent dyes, and radiation-polarizing dyes),
pigments, metals, metal compounds, metal films, black body absorbers, and other suitable
absorbing materials. Examples of suitable radiation absorbers include carbon black, metal

oxides, and metal sulfides. One example of a suitable LTHC layer can include a pigment,
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during imagi ng. An LTHC | ayer can be included in donor

sheets of the present invention to couple irradiation
wep@sgylount o t he donor sheet. The LTHC | ayer prerf/esnbd/g38449

i ncludes a radiation absorber that absorbs incident

radi ation (e.g., laser light) and converts at |east a

orti f_the ingident radiation.int a

suffPis P T PBIAET v S PRhic P RS S0 Bepiipb B e
layeP theliRle s el or faRP@hidkdl YoxideTrmhétbisad thanfilab or delplg, blatk

the LTHC | ayer absorb light in the infrared, visible, )
alugninuiy (;-av b phsielly exjidized abiminhe havingta Waskgisual aprgseance )l iyletallic

nd convert the absorbed radi ation in heat . .
anf e P ROl PR Ehwef P TRy b 5 b b Pple, ppucering
an@Evipoeatieldesdsashr. NPHicidate 36htaiok Gihy tRITEMhEH Wih @abiadElCGand any

| ayer-with an optical density at the wavel ength of the
suitatdeydrycprrveed icoatingrie¢hmiquies. EAHGelapdrs asbalso be formgd By gpmbining two

T T S
layjteﬂ E&DSd fo¥méd by "v%fbltr Idglgcfbﬂﬁ@ 4 thadal by sFesdtktaieninddeovek @ coating that

e intensity of i ncident "on the | ayer kadiation

cortbie chbon ttack dispbsedlan adendemi f or M y di sposed t hr oughout

th THC || b - | .
i SUFEB U o5 PR REon Ao REe i DeCHE FIGT Eayibegsent in
palﬁk_%‘ll_l'lcz:l@i 28, @ ddah fa@isler Qﬁateria@,tor%:t lehst PARDARAIRBRRE WS binder

ayers can be used to control tenperafture
maperefli Méteenidispeoad particelattadiatidh plssocizans greweed, ithepdrticle size can be,
donagr sheets that have inproved transfe roperties .
at eastgh sOE FRSEOES, Bt (0 M5B DLlEm ARHEEY R Ghellid HIp gt ey Suitable
osBEH P BALA AT BLIR OB OE 18} 8 ecine e oy
be ekasenlbaseddynefactoss. suich ayiselubilizy thy @ad cerhpatibilitylveith, dyspscific binder
infrared dyes, fluorescent dyes, and .
or paatingtspligil at Well 25 Hs wRrelonetiyRpgRpl 2DSOREPR s, et al

o Wﬁ@é&ﬂ&ﬁg%ﬁ%&%aﬁi Hagﬁlso hl.3ck %ﬁgcﬂés( L@@gfﬁgﬁgag ’r%(fl%n absorbers.

ot her®sui absorbing mater
Exathiples loif Suitabiti gigments afdaddeirison blatkioe graphinasokelt ks
nmet al oxides, and netal sulfides. One e

10, : xarHJJ e of a
phehjacyiiaes, micks) dipialenearpnd pibes pasraenss deseribed ingl.Ss RatantNos.

S SAATDLgE A, BT U 8 PITAS, o
pidihdnad Haxed ah copgedlor Eabitn @6mplekbs of, forlefambpRy peruasipheyellow,

“black alum num (i.e., a partially oxidized alum num
diamisiding red, prdaeirks}iage selloyp prbbanedl. Ingsgani¢ pigmeats Gaaakse be used,
. oNnpo il .ed ' . such. .

i SRR TE o B SR b 8 4GRS By on
indiant Zigel tahBuSOetrbM@ism NaYlybeerfued, Tk stéd] abaR, WBidnGe nieked,

pal?a?cﬁum, platinum, copper, silver, gold, zirconium, iron, lead, and tellurium. Metal
borides, carbides, nitrides, carbonitrides, bronze-structured oxides, and oxides structurally
related to the bronze family (e.g., WO,) may also be used.

Metal radiation absorbers may be used, either in the form of particles, as described
for instance in U.S. Patent No. 4,252,671 (Smith), or as films, as disclosed in U.S. Patent
No. 5,256,506 (Ellis et al.). Suitable metals include, for example, aluminum, bismuth, tin,

indium, tellurium and zinc.

-18-



10

15

20

25

30

suitable dry or wet coating techniques. LTHC | ayers
can al so be fornmed by conbining two or nore LTHC
WO 2008/0510¢0nt ai ni ng simlar or dissimlar materPEl/BES20p0038449
exanpl e, an LTHC | ayer can be formed by vapor
depositing a thin layer of black aluninun1over a

¢ OaE?e r}gblg/%%degsoﬁ a%ﬁ ‘B tﬁéaﬂ?ﬁ% lbI earcirlfcl <!i SR8 .'fs?%ﬁ%l\e/mers such as,

use

forl dkaghple] lpGeddiatsinBg. @m@bﬁk%ﬂﬂ rés@leﬂ@éth)C pbl@bmyf ®itiial resins,
di ssolved in a binder material, or at |east partial

poljivéipd a@eé@es ol VHIvh a@talwavmhdew@ﬂoud@pmlgwlates cellulosic

B AR, it QLIRS AR e sURETe pindE R nlufe

mdiR%fers, Mo, &%cﬂﬁlﬁé& tHat Rh @S bdeBSSr caflbe R@h&ﬁeﬂwﬂsor crosslinked.
i ncl ude those dyes that absorb in the IR region of the

Adslpéxces sueh as/phopragitipioss ape alrsaive ireclededde fadilagedrenslinking of the

h | ubi| i d b
LR g e R B b v SR wbR DR Lup poype o
crdsE@n B IEh SREhls bABERRrs ABPBEbhAPolythGMent ary

materials may also be used in the LTHC | ayer as
r adiTeiindusios of abélegnorﬁxﬁmbses (0§, polymahl rea}pmgwem, én at least

sopR ERTGES T LT AT CHELPORBLES ahip LAty of the LTHC
la}@f gff‘?ﬂh%u?ﬂstﬁit'aklﬁéhﬂoglalslﬂ&esﬁﬁhﬁﬂvmﬁg\l@% the: aliﬁ@bl&?éf the LTHC layer
al .) 351 ).

Bugner e .) and ians et al
to mmanpnsuédstrytp il meralmﬂupe@n'éntbsndmmcbﬂ 26 tppR L. (% (excluding

om u | exes of, for razol one W,
LR PGP O ] PRt L e B e, B RIS 30 to 45
wtlop %é’ﬁ‘l@bﬁs@d H:gﬁnﬁlghocé@ﬁ‘ l(ﬁ)l/ecr%nﬁﬁm’téstﬁ%erhﬁﬁia'é@é fégm rfl%r be used
exanpl e; oxides and Sulfides of netals Such

(e.gl, Uro AHiwt. %). sThstttherntqpia,stw m?.mjmtqu:erlbf chpseman Ibﬂ rmpmpauble (ie.,

fOI’CIIIrP égglq: lf)ﬂ%saclog%bden%p Tt grg)a:ﬁ s o hpipénlr er. g’fﬂ % least some

em%'oﬁ’[h%ﬂté*' @thérfrﬁ?lasﬁceﬁ:gm tﬁﬁqlag %lsblﬁq)ilﬂg})aﬂyﬁ{e@r np%'rgt?g%’of 9to 13
nitr carbonitrid onze-structured

(cabécnﬁ)ééz prafetaby Te® KX (lcalla&tm3r)]zﬁ |1y chesentfedthe binkdke Hrammies of

mly I
suléag)% ﬂ)ﬁg&gpl%%&; rﬁ%nqj%]éﬂﬁg ap yﬁgy $sﬂ lé%f%gefag% %é)piy?r(ljér? tarllc? resins, and
[ L€, as described for instance in U S Patent
poﬁlg. ,2%2 671 (Smith), or as filnms, as disclosed in
U. SCoast®itnaNmatibg 26, shiob af SirFdcsnet arl digperstg 4gehtsemay be added

metal s jinclude, for exanpl al umi num bismuth, tin,
to faﬁé}tﬁfﬁ\t & QA0S PLSFSEncl IELAIGIC 12yt gy as%@mfeéh%éqw substrate

w8 T hBHhs LOSiAtand LA TN RiM0% BRI e e
carﬁB@cch@étQ leatrlesst EkSI)le 1@@&1&’6@, ttyd thixtkinggsedf (Y (ES}luﬁSo 20 um, preferably,
yvinyl acetates, polyvinyl acetals, polyvinylidene
ﬁmndo i1 6 ¢lan), apd) mgl@wﬁg[a@gr,, 1 ¢ tuf pai. (;An inorganic LTHC layer can be

coated, in at least some instances, to a thickness in the range of 0.0005 to 10 pm, and

preferably, 0.001 to 1 pm.

At least one optional interlayer may be disposed between the LTHC layer and
transfer layer. The interlayer can be used, for example, to minimize damage and
contamination of the transferred portion of the transfer layer and may also reduce

distortion in or mechanical damage of the transferred portion of the transfer layer. The
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et hers and esters, nitrocellul oses, and
pol ycar bonates. Suitable binders nmay include nononers,
wo@bkiogoswis, or pol yners that have been, or canP@EDUS2004/038449
pol yneri zed or crosslinked. Additives such as
photoinitiators may also be included to facilitate
I
mféﬁlg§% ﬂl%&?gﬁ%ﬁ%&ﬁ'?&ﬂ%@h %‘f’l trfjn'gfef‘ ?@gro %{Fﬂ% géspgﬂ'hg donor

shSdStO I3bicaliplihe im@iuyeEtias high being ﬁ@iﬁaﬂ@et fPréf@ﬁab@n eHe 1nterlayer does
olymer. The inclusion of a thernoplastic resin (e
n% 615&7%@1) chegyicallyislesmposeinder the iseging ﬁ@dl%@tsm@@@ulalﬂm@ an extent

SRR s R S L Al

cohfa&t Withehe LTHCAYfer Hhﬁn@di&&ﬁah@ﬂér ploctiantl Té‘l@)t'sawﬁéntiaﬂy transferred
t he donor substrate. In one enbodi nent, the binder

withgegeasfep By 50 wt . %(excl udi ng the sol vent when

| )
or e S Al el ety g B RO s TR, G Pye Tl vapor
de@b&féﬂ@ﬂé}aﬂ 18yé:6), ICSIa rs (6;% .‘!Ul’-@epﬁéﬁoﬁtédelﬁyéis BRY vA¥Rr deposited

used (e.g., 1 to e thernmoplastic resin’is

1axﬂy§)¢>ﬁzlaptg}nt§ms@ﬁ (@ 8- bléw@,dmma,uabd other neetal okigten)) aand

nbi th.th
org BT i SRR RS ekt A BBt S T B et
in¢188¢ Poth Madrmlods add wrmepiagtwm%fmeEaftama tHePRoscR AkeerRls include
9 to 13 (cal/cm) preferably, 9.5 to (cal/cm) , is

resmbtélehmfajo be ttpaslisikad by he&xladphes, @fchemicahiseament including, but not

c,resin acr
tng 5 oGl 67T kEe HlGaeleRoroluni by atvesters,
epBkiley, Al pofyRititBAtek OTRS tHeARbeN hafidf mSHEdlcdfed onto the LTHC layer
surfact ant’s and di spersing agents, nay be added to

as{ fge pxdmple gheimeopdadic pregupprsced subseuentijHoodstipkad todgrmbe

coated .onto the donor substrate using a variety of
C“@ﬁglﬁﬁdnﬁgﬁﬂﬁds known in the art. A polyneric or

or gafitable th&rnl BYRfic GARAR RARIE %r éx'é.trrg)tl 3 8%%&ry§f?é'§e

i nstances, to a thickness of O.
pojsmesithacayhtps, mlﬁtyrmetsopolmnmn@nmlymmgep ipetyestats} gnd folymmnides.
ani c LTHC can, be coate
e ot Bariels T DRHELS 5 nEHEiopah el iechniques
(fcﬁ) <RBAp1et So1vcht %atn%nétbr% @Ja%h@%rkxtrgmgg todtthed. ’F}r%cﬁly, the glass

| east” one opt1 onal i'nterl ayer may di Spose et ween
tratlhaonil'df@draym (Tahd theramplastic hm;eelals sTiiteble rioreusk ayy gre int@riayer is 25

.~be used, X e, to n1 n1ze
C o HHRTRIERGHITG PO 8 BB 1 By Bt SHORER DR e pgerlayer includes a
thérfn%ﬁﬁagt% R (1ANELTRY, ARG tﬁ?r? gi elaflirk 'aﬁﬂnéf*({‘mﬁfle transfer
ani cal damage of the transferre portlon of the
layter dwsdgimdganye r Thelinerlaf@-mayt ler didhgetransayissaves abdonbinpganfiective, or
t he a%he5| on of the transfer |ayer to the rest of the
sorgg ggmbination thereof, at the imaging radiation wavelength.

Inorganic materials suitable as interlayer materials include, for example, metals,
metal oxides, metal sulfides, and inorganic carbon coatings, including those materials that
are highly transmissive or reflective at the imaging light wavelength. These materials may
be applied to the light-to-heat-conversion layer via conventional techniques (e.g., vacuum

sputtering, vacuum evaporation, or plasma jet deposition).
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sheet. Typically, the interlayer has high thernmal
resi stance. Preferably, the interlayer does not
waele@sosto4or chem cal |y deconpose under the i maRECTYS2004/038449
conditions, particularly to an extent that renders the
transferred i mage non-functional. The interlayer
remains in.conta

aur |15 P e g BauaEertPeflor e Tien i by py o barier

aghindNaé eansger Wrhdteridl Srdnk SR H@F-td- Héé@f:onv%b&&@h@@r The interlayer may
interlayers include, for exanple, polynmer filns, netal

alsoaa;ceaasa astigr to preysot anopatsiiele contartingtiopexehange to prfpmndayers

pr% tpératqg 6&/ Y 0| ¢ (hcgf%%ﬁ]let glgg%rg ge %téa?@e% 1\{131?? {r%rgfer layer so
tha{titﬁé%ﬁi_aﬁ}' uAeb18 hleLridI®tAl be Qe SRALd., FéNskample, the interlayer can act as
organi c/inorganic conposite layers. Organic materials

a thenniah difB1serstoi aontrol thy tampesdtereiag the inteclacrlbetivoeththe interlayer and the

et RSP LaAD 6 R E PR P PR th SR ToTC P A fis may improve
thtﬂ%ﬁ% HiRK %Qeréé ﬂaﬁ?ﬁnesi 2diAlohPhesd retccﬂﬁ*fhg fhndfé8at AP The

Ing, but not linted to, crosslinked or
presensesdfi ankiafetleyqr ahayadsoyesitleis, 1mpm\§edreﬂa‘$ac myenzcirg & the transferred
ﬁgrl.%esters, epoxi es, and pol yuret hanes. The thernoset
m#ei%rial s may be coated onto the LTHC | ayer as, for

exarﬁﬂieqmﬁzﬂ T Rl adiBRy r1%91"1181@”?&%Hgﬁﬁﬁuﬁlmtblﬁltlators

crosslin orma crosslinked interlayer.” Suitable
sutfh@ammlgaemts, platieizesl snd cmatmlgj eids fThre thickngrsef the 1nter1ayer may

deB (ij/cﬂ"? {gf;t:qgstrélzh ag(;Jp%//rmt o l r%%%?l?]e(gf?th%/ té/riﬂ;(gre The material and
yés'q Tﬁhﬁlﬁfert Jﬂ@&x{HPé} a@agdo oBEiRY bE R Rl e TRE

e appli V|a convent | onal ng techniques (for
w:mmngﬂhmf t]s&)im@mg mdmtmm,gmdslpﬂ dyratbanof axppswe ofierdegonsheet to

imggi%? latf‘Wer r?lé%?’li/&qf gri«“fyglﬁaiaeﬁ%@%éts'f gwflsﬁquer %tmliga?ly is in
thd Hlﬁg% of @b# ﬂ}‘r? 0 f rﬁ%ﬁﬁ%hﬁﬁa}lér%% gefg r gtay 0151%]681 &mpound

sone enbo ayer udes

1nt@rl§ﬁ:@s!’) MBP kifiskness OBEhe ﬁﬂltéﬂla}&h%ldaﬁ? ifin th@famaé ef 0.008 NmadY10 wm.
tenperature attained in the transfer | ayer during

Multip m@rlaysh@n. algodre uppdirfonexantpde. gintonganic-pased Atedayge can be

cow{gc? [3 %Wéé%ﬁﬁ%{elfl\é éw\?%?oe[}{&/@e %B«%l}lglgtaaldo rr]otec 0 et% th 9 Lnsfer
layeH Hind) Be Ferhal BB Prod¥Rd.eri al s i ncl ude, for exanpl e,
metal s, nmetal oxides, netal sulfides, and inorganic

car mthem@lttramgér layatis u@nlmy:dtm thsedaner shech| The Wiansfesdayer can

r iye or ctlv at the
inqdbobp IS ol R Pl e SR S SR i glont
cohibﬁmlbﬁ %dﬁ%ﬁe&ﬁﬁ&ﬁi@l Phe I AURYT 14eRiCARYIRBLE BAAL selectively
techni ques (e.g., vacuum sputtering, Vvacuum

trapsfaped at 4 wmif ooin Hﬂﬂa(sm;d;)}q agy suligqbds franser)mechanism when the donor
element is exposed to direct heating or to imaging radiation that can be absorbed by light-
to-heat converter material and converted into heat.

The thermal transfer layer can be used to form, for example, color conversion
elements, color filters, electronic circuitry, resistors, capacitors, diodes, rectifiers,

electroluminescent lamps, memory elements, field effect transistors, bipolar transistors,

unijunction transistors, MOS transistors, metal-insulator-semiconductor transistors, charge

21-



10

15

20

25

30

-20-The interlayer may provide a nunmber of benefits.

The interlayer may be a barrier against the transfer
we@boosmswnd al fromthe |ight-to-heat conversi onPCHYS2004/038449

The interlayer may also act as a barrier to prevent

any mat eri al or contanination exchange to or from

copﬁ]ﬁg élew us?{élsg Ozgfnrl]% glr-l%tsﬁfttﬁr Stag %S%aﬁg ch&Wctgrt a{] {)rgamc

"ayer 30

cohfgftorstdcks, U bakddecifaits (phalodeteaiors) Bastris Alaades) W fguﬁl@é gratings,
exanmple, the interlayer can act as a thernal fuser

hoﬂqgramm elementfilfassireg. a%dﬁlr@oalﬁltpﬁe guiptilaiteniag fﬁt@rw\e@trpff filters,

anflglhadl erl 2 %tspgf %éff%%ﬁ %sﬂ gg { f}%@ ulgtg#ﬁ%egl\s/%g & gt Qvanescent
sehdBiBd, %H%etﬂikﬁhﬂétﬁinl sedsokd, ifterferdHictraCRni@s HhaeBSlikdgRical cavities,
roughness, etc.) of t he transferred | ayer. The

plfgnoelsetmeiew&esarﬁerrqeﬂmtmcamceﬁatwnaﬂﬂsmbm@ms,tor|Cﬁmbn°p¢1©me@ereof for

o R, 1 o L AP LB e Ffyminsen s

as @X %meematﬁﬁ%h%y Fort drBdical dlﬁﬂéf 3(9&1§f1it§ms Rag B Aé:Pned by transferring
pl asticizers, and coating ai The thi ckness of the

aHmMmom@@@mtHawﬁdemaﬁmdbmaﬁauimkwmsuch as, for exanple,

:) P g ﬂg&%:tfearélléta l{) }a?’%ﬁq(%llﬁ%ﬁqéee A i%/t% {‘I’H%lp nfé?f@% ?‘%:daiqu{)g nttlje donor element

to Q% fohie®Bloldted %eﬁtﬁ?ﬁﬁ;sﬁétel Tﬁ@rre’caﬁ e, iravgl-angbi @hn one
e imaging radiation, and the duration of exposure of

trapbier bigeroso th:ltte:anulttlduaylenaglstrgctrcmds aansfﬁt:red:wng)@ Blylgbrdonor sheet.
interl ay ers t he t hi ckness o nter

ThHe bRt A i os B B RSP GOI oR A PAEplF Hopisaiph Holiding, but

not Bl 8Y, §lals, (BnSparedTi AL, RfledTRE S ImS AAPARNEEmiconductors, and
interlayers), the thickness of the interlayer

pldstips. pla}rleyamplel, rect}ifter subsgeesmap b %y typt of Qibstrate or display element

lL.ti.ple inter s can al sp .be us for exa le an
sulghie i S LI s SRRV ERGe B displad.
tranSYRCHIE Bﬁﬁf&?%%%ctr%l%rétﬂyﬁﬁ 1hR, R PHE IRe 2REEL gt%bstrates suitable

protectio ransfer ["ayer during the thernal
fot wsaris fisplags aebss lighid drestatalisplaya os missivaydisplays incledeudgd or

in.t donor, sheet. The transfer. |ayer.can.ingclude a
e S G et e LB R R g%%}%l@ﬁealﬂght ofigATgpleS of suitable
rlﬁ@fe%e}]gtat?é(?ﬁﬁ éaglglgﬁeanﬁ fr gr ﬁ&f@ﬂhﬁtaz{rb 95‘3%\[? Enh%zgfe ed w1th indium tin

mat er trans ayer I's capa
oxidel e atd mmluyuztad avigf lewrteshperatuae pollytsilaroni(hTPBY o1 (o:thsr thapsistor

any suitabl e transfer mechani smwhen the donor el enent
StrP%tu@ﬁp‘BQé‘élnﬁé’rgﬂnﬂ‘é%f'nsfﬁé%{ﬁl ng or to imaging radiation

t hatSu?thFl f%ﬁ’esﬁfbgﬁgepi)ﬁc udg Q‘%ﬁs?antllaﬁﬁhe Ahe&EanShissive olymer

materi a converted I nt erma trans

fillngyreflectian fﬂms usadfléaqive dilns, gobdrizxgfimhe mutblager optlcal fllms
conversion el enents, color filters, el ectroni

megqlhie films.ymetalli shgeds snetallip failst yidsthe Bk%d@@mhl%ﬂbﬁ‘lfiﬂé% gan also be

coated or patterned with electrode materials or transistors, for example transistor arrays
formed directly on the flexible substrate or transferred to the flexible substrate after being
formed on a temporary carrier substrate. Suitable polymer substrates include polyester
base (e.g., polyethylene terephthalate, polyethylene naphthalate), polycarbonate resins,
polyolefin resins, polyvinyl resins (e.g., polyvinyl chloride, polyvinylidene chloride,

polyvinyl acetals, etc.), cellulose ester bases (e.g., cellulose triacetate, cellulose acetate),

22



10

15

20

25

30

el ectrol um nescent |anps, nmenory el enents, field

effect transistors, bipolar transistors, unijunction
WO e@ses®eors, MOS transi stors, PCT/US2004/038449

met al -i nsul at or - sem conductor transistors, charge

- 21- coupl ed devi ces, insulator-metal-insulator stacks,

r [ r C .

88 S AR A U0 BRI B e
elwamélgmndmnt dpviddes og %)1asﬁ0 baigtrark) iciselfeAelssifabld fol ih€lnde a barrier

]gifh , .add-drop filters, gain-flattening filters
filkn, pr eppting PR PBF Qr bogh guifasss Pf the)plash sulesirate tgproteetdhesorganic light

e r
o ey STt S B S Brsu PSS Boets of water, oxygen,

andrtheliker onetric sensors, and the like), opti cal

cavities, piezoelectric devices, ferroelectric

devi Resgplof pyhsirptep pibbe p@rpaéf@meé Ml&tﬁmqngtor giwse phdpaisides,

n of

trefn?{as%ogg(? a{c?tors E}"E%I%\Sc)g?fbc co or f?tﬁ glfgﬁ]?n}ag% glolaestraéﬁport
layas, Ie‘l&trﬂﬁdxﬁhs)poﬁﬂﬁy’:b)‘s fagd o&i%r @]@hieﬁf%'usé’ﬂuﬁﬂir%lbctr@h'@@lﬁsplays or other

items may be forned by transferring a multiconmponent

depicghsfer unit and/or a single Iayer The transfer

| ay ectively.therm t.ransferr

t it A ERRLA RS b Bt R do AL A5 B abicRed in
refeudist k@the elethichutif@deQlevick 1093 FIGL. W&edtﬂﬂlﬁhlﬁﬁ&ent element

transfer layer so that a nultilayer construction is

20 qfglgxicad Pd éi:l 0&@?@1 gn thesnpjgk surfasadé of Heeubstiite 12 gsleg oy suitable

e any | sui.t ab r a parti
te&%?q%l taél on - ing E[Fliﬁl&ﬁ%\%& &eﬁfﬂbeﬁc?terelu? nf ?@H 5 ersdﬂ”hégmems 30 are
sek&ﬁfkﬁ@ﬁfeﬁﬁ&llyf trdr¥Ferred@b kRCdIE MR IihinBFoent@ERER 20 as is also described
sem conductors, and plastics. For exanple, receptor
heripsThaeder qmlyelm@nani@m@ry@éo ofay batveansfetred torthd ﬁbptralylmnescent

S T MR T AR -

AlteradtB/elye el coRrébaRIrays eletleAf! IORBEPStrhdsfGRbaYRote @R layer
the like. Receptor substrates suitable for use’in

(nefi shpway hakigdrnees! dvier afi ldast nyottiin of| |t®¢la§leolmmn@mws elgment 20 as

fl.exible bstr at es t
i Bt QPR AREIR T Finte PpROAE D o WRES et Tohe sl on the
eleRfroRmiih@Réf eldnHint 20 86& H{e‘}fol;or' BAVHEEn lefRRtsINAhED Bhbhferred to
plastic that are coated or patterned wth indiumtin

aperkirdeinghe hlagk oiatrouas is imdhe\mdewrﬂbcd\dwlenpe rature
pol)i: Jﬁlcon glﬂ PS%1 or o er .tran tor ‘{ tur
i ncitd LYGenpc dipgagt ¥ anether e pdipieat of anglgftpTiminescent

dedie300. aT%elbﬁQlﬁ&ﬁ%eM?H@&%é &l 1¥ sihi@Rfin #3fy respects to
transm ssive polyner filns, refl ectlve T ?fns

electralugfihesceritvevice [l oref FEG. ]arInzthengnba)dm]ent shotviih ayer2,
metallic sheets

| fil
elfﬁ%@?%ﬂ%ﬁ?%scgf% rﬁ?%lcgiﬁ@wh@eﬁ Pﬁﬁfstrﬂee%é@b%elé%&mgteé@n& glgment 120
forleABn2EmGRR b FAE" f1 13k bishad bt f;hdeéo?cﬁtcroﬁgeqsﬁﬁtefeﬁﬂe% s d1 30a and

or transi'stors, for exanple transistor arrays
130 (mmlh@fteo l’efeﬂnﬁ‘l fiol O@Kbd‘lixel)sash&ﬂdrai)ﬁvaﬁloﬁ E:Rli’t&afn&r 1380l fdrned on a

the flexible substrate after being
protective layer 140. The electroluminescent element 120 includes a first electrode 122, a

second electrode 126, and one or more device layers 124 positioned between the first
electrode 122 and the second electrode 126. All of the design considerations and

possibilities described herein with respect to the substrate 12, the electroluminescent
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formed on a tenporary carrier substrate. Suitable

pol ynmer substrates include pol yester base (e.g.,
wpoiogestoyd ene terepht hal ate, pol yet hyl ene naphediEUS108)/038449

pol ycar bonate resins, polyolefin resins, polyvinyl

resins (e.g., polyvinyl chloride, polyvinylidene

HLihd ' t . cel,l ul ose.ester ..

oiaf20r G RO (ilvoBES Ao 26 of et sff Glegyin G 1
appBZeqanllly ot the sutsaaterl] e alecaoluméscentieldnight U3@tnd$he color

supports. For making organic el ectrol unm nescent
cogesrpion slemeng Braf chasempbedimentillustratedsindfiGed. desi rabl e

to i Ler fi or. tin n..one or h

sur gt EpReR@Lt adlcd IORBLPERAL! { oy PERye 1 ofimed over at

le3t @ @Bition!of G el &lioldrhidgscdavdlensntand. tieiprotedtRellfRE280 may be
fromexposure to undesired | evels of water, oxygen,

formefl erhand injeentagisritip thsrelepimiobiminessenicdemers 180 e Abigragivelydan

ith.any one or re af .el.ectrodes,,transi.stors,
onfighdl RS o LSS Iy e p GOSN ER pie- BN RGsP R shegment 120 and
thdpdedetiv@laybxi4onol e transport |ayers, electron
transport |ayers, and other elenents useful for
el ecthegnptecteied pyesyl 40 oraydierray suidable type oAlayet ¢rdayess that protect the
king an el ectrolym nescent device w | w be )
AW Frr el L B e chpistliph Biigre. The protective
1ay#@ TG thal Ge Forntdd@sink: anJ Q11816 flab?lat B} MERFER! e.8! BIBRLHBL in USS.
of device is formed on the major surface 14 of the

Paganb sppHeasion Sluhlcation N 20081 98¢ h(Radiyeth e ah) and UB. Patent No.
hatternj as .descri bed herein. Color conversion

6’“?@‘#@#%5}?@ ajl)'_e selectively thermally transferred to

t he @leQldr ebavE 165 ERAMenk! ISUBR! rARf@Red 18 a3hai6r sglgfae& DL the

herein. The color conversion elenments 30 may
protectivstlayer dd0.t As dbseribbé berel inmegred treenil omdoamension 2Qersanth30 of

o0 B DA L LT S5 B [ o
el RBNHifERENt A RB 106 n3Y DEBYRE! dsid iyalliasle Eé&hﬁg}le, S8 coating

protective layer (not shown) that 1S forned ov
(e.keapin caatprg)t promingf(e.gh ecretreptintoiguoriinie e prittired) ptenicalér chemical

as |s further scribed herein., In sone e di nent s _
vaie dopostib PROI BN s HOAPGHIA Henir SEE PO Emauips described
in ©. M8 RQ. 8194 bBe (Woliok: £PHVE rxﬁzgpdb C;Erl:i%ﬂ%@ frat 3 doftionversion

transferred to apertures 1n"the bla matrix as Is
eleimentshi0 ate sransfiyed theheprotecEvayer 140 wirpclhBinedchaiques as described

di agram of anot her enbodi nent of an el ectrol um nescent
heii ce 100. The el ectrol um nescent device 100 is

si Mdfer ) HE Vir6Recti

oy ROl BERAELD e Lk L IR v
layet,ect. yidhaknmaeix centor filleariebemeh®) etcn dow desmple SEIGS Brigth echitdhatic

.an el ectrol um nescent el enent. 12 ) )
diagram of another embodiment of an electroluminescent device 200. Electroluminescent

device 200 is similar in many respects to electroluminescent device 10 of FIG. 1 and
electroluminescent device 100 of FIG. 2. Electroluminescent device 200 includes a
substrate 212, an electroluminescent element 220 formed on a major surface 214 of the
substrate 212, and color conversion elements 230a and 230b (hereinafter referred to
collectively as color conversion elements 230) formed on the electroluminescent element

220. Electroluminescent element 220 includes a first electrode 222, a second electrode
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formed on a major surface 4 of substrate 12, and col or
conversion elenents 130a and 130b (hereinafter

WO edosioswad t 0 col | ectively as col or conversi on BCEDS2U4038449

130) formed on a protective |layer 140. The
el ectrol um nescent elenent 120 includes a first

22§'é§1‘r‘& §RA% e defic® ga‘g&!g B8 %gihrgg%?m%eéﬁ@%@g ?ilrér)ts%fec%{)dg%fand the

VI Ce Iayers Sitione
seedreicdlecnidde 22€. Aticftiedsstmandsidbrabiiodr pbadbilitles dederibé®herein

design considerations and possibilities described
wiglaresPeet {9 g splséigeck2, thy elersroluminesonielamenti2Qpand the color

, ; - 23 e | or
coBBEPUTPTrh s ShRTE bl At B Cpapur e
subsirdtd 232, theogdgdtiolafinasdelt dlombie229UREL that6lot d@nvekdiéh elements 230

el ectrol um nescent el enent 120, and the col or

of thyneabadigantdllaviatadsin®3Q. 3f t he enbodi ment il ustrated

in Kk I A0 t .devi,ce 100 al i,ncl.ud

" oo REhL S ARG RRL 1§ G B WadiRa R0
fofhed diethe eRetrbRiiingso& s eRitene RROEBIack Athtrix D0 RIcRIdES b bMRality of

| ayer 140 may be forned on and in contact with the

apgitiges 2eda, AbHe saé A6 2ce(herpinrten referren] toepHegtivell ag apertures 262).

ipnal l.ayer qr..l r e i ncluded betwe t
AR IR, e b R /0 Sogh S5 S amB ol 0 8, T2, and
26bayaé k4O mafie2 40 QinadlhNECany2d8hbIS AAnIHBY oftfeRtlides 262. Each
suitable type of layer or l'ayers that protect the

apeiitere 268 Imayi talesapestritelile shape, 4.200val, getangdarn, pelygora)ats,
| ant tc. Th tective | 140
e ADEH, Lol Flafttx Efipantte i brTa Gl MfinliaiogS B absord
anfbidht 1ighS iHH®GE tORFhst, AndpRtedratrast TA BlabE alau®n260 (r']qépically

. Publication No. 2004/0195967 (Padiyath et al.) a
inalpndng Pagoeying Nonorsrediotismeials; afefal okidas, Metallides] dyes or

pis o s Ot i PR, PRy P iehon Aol i ol fiters of
th @ESEY I mABORESadsO e Mk Iﬁﬁﬁxf%léz 'Iisoeélo.il'ts BNLS c|%9trir§§ of black

el ectT ol um nescent device 10 o , the colo
cheomver siidmoreh display sutisi@teo fResirelbeckomatrixn(e pigmdnt dew kesén matrix) is

100 may be forned using . any suitahle techni que, e.g.
an @3&?9‘@% ‘6’3’.1*&?‘, chgfp?wnb%’_gui?nﬁs“? r 313%%@8%.6@3 be §e%te<gﬂnto the
SR AREl: A LG ANEL BN Sl ERE Rl ograoty

Totachies¢ e highedphioalsde@eitygin, a thiat fesid labkanatiikedating, 1t.iStypically
Pat ent No. 8.(Wlk ef a

nesS¥NEFG B reRirY hig $BPIABRIRISs Whichice e ﬁffﬁic&lgtp ptigrn using
oo AIES B e P SEEL Kb 281 AR o
shdeotanhe devict hengh eéefrmal twansfee Seeidd, shahnmBriles@ibep i UeS tRawmt No.
6,461,775 (Pokorny et al.). | '

In some embodiments, the color conversion elements 230 may be transferred to the
electroluminescent element 220 such that each color conversion element 230 is transferred
to an aperture 262 of optional black matrix 260 using any suitable technique as described
herein. For example, color conversion element 230a can be transferred to aperture 262a of

black matrix 260.
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| ayer, e.g., black matrix, color filter elenments, etc.

For exanple, FIG 3 is a schematic di agram of anot her
wepdsmdsent of an el ectrol um nescent devi ce 20PCT/US2004/038449

El ectrol um nescent device 200 is simlar in many

respects to el ectrol um nescent device 10 of FIG 1 and

¢ CRLArATRRICER b EY bOPrut Bl B1nibSroér filters 250a, 250b, and 250¢

El ec um nescen ddés a subs

(hibghaf@nrefdredl to @bllEdtiveB R bl oe it 50220 ofop filless 230 rday be formed
maj or surface 214 of the substrate 212, and col or
OTCQAPVAS BT FOLK éﬁ%wgorzslealeaﬁs @3030r exearie.eafor dilter 250a is formed

nrzc%{%?errc{o?lgegs %n C?Al%l %? tZB h at %gi églétgﬁ?y@{lg #‘Ir’gﬁr;htle ﬁgﬁSOCIatlon Wlth
cofbreohi@tionichesse QBO£| &llﬂfﬁﬁ\ﬂgh 2)3@ of HokdIEtRSr Mltdrk 25O are shown as being
el ectrode 222, a second el ectrode -24-226, and one or

foprpedoriend @remp@f@nl@ CQBYIBrﬁi@B pbn@msdmeom@trm@méamr& gitdevices may
| ode 226.
e e R e e T R

a 15&&61'1 Bf Mgﬁtrénﬁﬁ&pl@ﬁéolblocdnb@rsﬁ)‘ﬂ@érﬁ&{t @302is ihd18ent on color filter 250a
el ectrol um nescent el enent 20, and the col or

suly tha thsi light &l dfeset @r@@heblar Hidtes Al Siemlarly | dolestfiter 880D is

fogpeecic:?r} S?Iéhﬁ?(ﬁtgrlg%éq%&qéf 2l !%lﬁgﬁﬁb t2 - S ubst r(ﬁi@ 5 men 1,&?:0V1I211ng color filters

in %@iﬁ\ﬁﬁét%drpsﬂltﬁ LSIBE Bdriversiéh Qéméhs nfawmlar@&hlttehlugﬁt fidf Rnore
3. El ectrolum nescent device 200 further

Satlmtbahdes an optional bl ack matri x 260 fornmed on the

I t I I nat
o I B oG R eqiopRTte 07 tiay De emaed oseette rolmingtgspt devis
22()h %? bi‘ﬁﬁ%@ reol & e €804 R fSHhéd%H ée\é@ﬁd’el@&rcﬁi&%ﬁ%es
. ough the enbodinent illustrated in FIG 3

el¢qtn®lumhess06htréenapér20uuu eper@Be 262cAG 21ptional bl282uatrik B0 such that it

260. can incl ude an i tabl nber of
is i Stal Beouio B e gtelinanSusncalyhedeBol 1§ St Pppdiments, a
cof}3ARr eRnfdni thAVRlcapdb®EEBROVRI iR YBIR8 Bbht BhFbe fd?med on an
general, black matrix coatings are used I'n nany

el@htmbIrmgaes;ppﬂ dleraént ol efrots a)IImdrght amdhi thait thé bglhﬂl,ght aprttad dy the
rast a rot ect TFTs. i X, 26

|
Sl rieg ) Srelksdh RS BBGR 6 TGhen G SPeP Wit PR conversion
eldTRird Snd EBRGALRX hA$ ?edu@t)latlzhrﬁigl:a{/el fgﬁﬁ scg%%sfrd?ﬁ ambfent blue light

pignents) 1s forned around pi xel' s, col or
and,dlhmefae,oncxehmthmlaw ccnmtrasiol or filters of t he displ ay.

n 2%?}%’ Elg I{%g{é@}t N {)ggsegr{o orR %caplggj,l%erts SS&e.Zg., those
de%ﬁ%ﬁrfbes F%?e?llt o0k @9![‘ O@EWO §t%1 E El:;g?)ﬂ{e érﬁbcﬁhﬁlglztb,rlfrhe

matri x) is ana terhative'to rom um oxli
elacaslumibésaeit aaherit 220 énfobmed amhehatanis@apdbde of eamlttmg UV light, it
substrate or el ectrolum nescent device and t

My RPITERA (Rt Relop HEersI20P wsdrdertiy. or reera Lhy éb/s@ﬂ%?rmo@%d in
pr%{%h#lféfpﬁﬁ@‘g :f{&fyn b&ng eﬁ@t‘té& ﬂyetﬁé Qle@ﬂr@iﬁhnﬂ@t:éﬂt )86\918@%(9 YFurther,

color filters 250 may be formed used any suitable technique, e.g., coating (e.g., spin
coating), printing (e.g., screen printing or ink jet printing), physical or chemical vapor
deposition, photolithography, and thermal transfer methods (e.g., methods described in
U.S. Patent No. 6,114,088 (Wolk et al.))). It may be preferred that color filters 250 are

formed using LITT techniques as further described herein.
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necessary to use relatively high pignment |oadings,
which can be difficult to pattern using
w@bwsosiothogr aphy. Alternatively, the black nmarCT/KSR60038449
can be transferred froma donor sheet to the device
using a thermal transfer nethod, such as described in>

U. S.. Pat ent 6,461,775 (P
o AR AR EOOTREIL OB Sl Ch bt S 2hs e RofiBysdevice
la}IeE@m el Aot Rnb&iSiok Rt 1501 REFEE %10% IRERMS033%) &Ué‘dﬁﬁgured

at_ éach col or conversion elenment 230 is transferred
to provade Ep@izedilighpagis dirtiep dewonibbd ik ack Ut Patsnt266. 698HF84 (Wolk

b e as described herein. For
etgbé%‘% 6 %{3643 g'rﬁ?gr%l on el ement 230a can be
tr ar]%f c?ersﬁﬁ%dt @RS dofurdBe e deQic%Q &aﬁ%%&tﬁe@t@ﬁ emitting (e.g.,

-25 ectrol um nescent device 200 furt i ncl udes
elecabhimihedcemtrdevitd A, of FHOb]) carbdtt@BGeniftingr édneaducke E:mbod1ment ofa

A e el gy sl e B el
n‘%)%gﬁﬁérﬁ' fgn @ie@t‘i‘@lﬂfrﬁn%g’é?rt dEAke %@r@ﬂe&rolﬁ&lﬁ%@céﬂt btEe 300 is
ais tforned on color conversion el enent O0a such

sithilatin Giing redpetis ér el2&fidummescenodevical O aiSEIOT ilatHlamrohiminescent

col ar conversion el ement 230 t hough one or
deyige g0 folydes & speriraig 4l 2sHndvin ei%ctré\tmaeacswéﬂneﬁ 33 dorgped on a

i nt
g e SO 5 SN B A U e
a f&Seleniehde 322 codevond eleaterdeizan, @idenme i snd28 devidt lalyeta§t24 @ositioned

ortion_of |ight emtted by color conversion el enent

thesfiysh glegigede 37 gty SeFP‘l‘d( Hpctoasis éuch that the
l ' g (ﬁfff:feui B&@F&P lg&ﬁggrg.@e%eni Hé\’i eilcctrolurmnescent

orne on co
de(lmél\le rof FG. kisehaievitd000 isl thawireemitting elﬁarﬁlﬁnunescent device. In
providing color filters in conjunction with col

thig smperuncst, the edlened vePnslese3 &n andet0p .%ﬁﬁfﬂnﬁﬁ%&refegred to
coﬁgcrtﬁfgli/aa%sor ﬁogggnvéz antl Q{éfneflg%%op&e rfgxrn%éiccﬂi P §ec§5%hﬁkﬁ‘ saégce 316

on e um nescent evi ce

of ﬂi@%ﬁbbt@te 802 evichfthhttthe cAbOeoniversfonrei@erns33Eae inl opt1ca1 association
el ectrode 226 of el ectrolum nescent el enent 22

witlpiée elecaobgripessent simask 4P0- bingRervgaris. at begef %EFEHOI% Abkight emitted
by é;ﬁeé%r?r ngﬁgﬁt e%m%ﬁé?g kg%%@%(#gﬁﬂu{)ﬂ&te 31 n%nd dlS 1n01ct1ent on at least

0 um nescen I'n " sone e

oné GbIOF crvetsién elb@BBIB30t Nthough 6ARatvb& ol cphividrsidh Bgments 330 are
filtered blue light may be formed on an
illestratedy dﬁ@tmln@sr@éwnt éﬁ\@mﬁﬁO mARNcEideRsY BRitable MyRber b eplor

cofiflioh SRR bl J oI LLE LY, LD 1L S0 LT DERG8 iminescent

& U At e use
deGiek 800 ﬁﬁ@\lﬁdlﬁd@ét 1&dsesmdosordlthr @@lr)]%[caf adsb@aﬁomw:h g€l BEMore

or elimnate fluorescence from anbi ent blue |ight
color conversion elements or with the electroluminescent element as is described herein in
reference, e.g., to electroluminescent device 200 of FIG. 3. Further, electroluminescent
device 300 may include a black matrix formed on the second major surface 316 of
substrate 312 as is further described herein.
All of the design considerations and possibilities described herein with respect to

the substrate 12, the electroluminescent element 20, and the color conversion elements 30
{

of FIG. 1 apply equally to similar elements of the embodiment illustrated in FIG. 4.
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and, therefore, increase display contrast. Any
suitable material or materials nmay be used to form
w@eiosn51oid ters 250, e.g., those described in WPE/US2004/038449
Patent No. 5,521,035 (WIlk et al.). In sone
enbodi nents, if electrolum nescent elenent 220 is
formed such that it is capable of emtting UV |ight,
it my be preferred that color filters 250 i nclude one
or NDiierakiVe 3RBOAIRRNE JfAnidifhehtfloPie\dedttiiRd ablY rdfb@hte has been
frombeing emtted by the el ectrol um nescent device
mag Qo PHisile wariationb within the eeape2d thisinyebaort.ofsd and ethenygriations

ui tabl e techpi que, .e.g.,. coating (e.d. ,.Spi.n .
an i igiotibrti fagdt Fil bSBaisP st Bk ST B chgnt wihout
dePartiRg B the REYRI A The BReRMBMhkPk sHGHIObe HERDSbSA B3t this invention

phot ol i t hography, and thermal transfer nethods (e.g.,
is nastlingicks] tdéleeillubteativieremiho8imdPag et fortiphergin] AccosBnglwghk invention
et al.))). .l be preferred that color filters 250
ISEF@ﬁFB%%%ﬂﬂﬁbVﬁ%xﬂW¥PIF@Eﬁﬂiﬂ%%@'as further described

herein. -26-1n sone enbodi nents, one or nore of the
substrate 212, the one or nore device |ayers 224, the
col or conversion elenents 230, and the color filters

250 may be configured to provide polarized light as is

further described, e.g., in US. Patent Nos. 6,485, 884

(Wlk et al.) and 5,693,446 (Staral et al.). As

descri bed herein, electrolun nescent devices may be

either top emtting (e.g., electrolumnescent device

10 of FIG 1) or bottomemtting. One such enbodi nent

of a bottomemtting device is illustrated in FIG 4,

which is a schematic di agram of another enbodi nent of
an el ectrol um nescent device 300. Electrolum nescent
device 300 is simlar in many respects to

el ectrol um nescent device 10 of FIG 1

El ectrol um nescent device 300 includes a substrate 312

and an el ectrol um nescent el enment 320 forned on a

first major surface 314 of the substrate 312. The

el ectrol um nescent el ement 320 includes a first

el ectrode 322, a second el ectrode 326, and one or nore

device | ayers 324 positioned between the first

el ectrode 322 and the second el ectrode 326. One

di ff erence between el ectrol um nescent device 300 and

el ectrol um nescent device 10 of FIG 1 is that device

300 is a bottomemtting el ectrol um nescent device. In

this enbodi nent, the col or conversion el enents 330a
and 330b (hereinafter referred to collectively as

col or conversion elenments 330) are forned on a second

maj or surface 316 of the substrate 312 such that the
col or conversion elenents 330 are in optica
associ ati on
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with the el ectrolum nescent elenent 320. In other

words, at least a portion of |light emtted by
web@sosokaum nescent el enent 320 passes t hr oughPCT/US2004/038449

substrate 312 and is incident on at |east one col or

conversion el enent 330. Although only two col or

Lopcel ements 330 are illustrated,

W@?@%?{ao urr%snescent devi ce 300 may i nclude any suitable
nunber of color conversion elenents, e.g., red and
1.9r eefmetiesll ofHh&&Rg aPkleBirolBintnesdent HEBEs, the method comprising:

el ectro] um nescent device 300 may include at |east oné
col dprmingtag eldcirobprinessentadenwit an iasnbstiatd vdieesin thenor e

col or conversion elenmepnts_.or.wth the
o1 GRAR deBEe: Ehtahist 2ttt Tah08a nscreioang; ind

r ef aERBGRLy theBmally Ralif@eihE QlpUFhING D 85or B6WebGor?8PmBhits to the

FIG 3. Further, ‘el ectrol um nescent device 300 may
elgatrolungisesset derkentat ri x formed on the second maj or

surface 316 of substrate 312 as is further described

herein. Al of the design considerations and
2. POSSFHRIthdthb®8f El&RE 1| WELeQEREve IRh&iPESTstdrAng AR plurality of
substrate 12, the el ect ?lol um neﬂen% eli;}gﬁerft 21(1)}; ar%ur o
cotdreonairsion elemeerssionpristenment s 30 of FIG 1 apply

equal ly .to simlar elenents of the embhodi ment )

1T (REOVIing 4 qoortheet epmprping ¢ base (AT rg\?‘ég%é HRat Remesio layer,
anfilidnbAVRPEL on are di scussed and reference has been

made to poOssible variations within the scope of this

i nv erositioning Theedencausbleed sindrthatahe abnsderdayemds proximate the
1m)d'fi.(:ati ons in the invention will be apparent to
elachruEBESCPEEMeNt; 4 art wi t hout departing fromthe

S COREILvelif frddhfH8 Hofbns 3 thel donBP k@tqrmagir ) -

t hat tehivs ?n{/entﬁg Olﬂs nrs1ot ei mnt eﬂ-}étoot ﬁee [ ?lﬁ%%lr&gﬁ(gtelons of
themosihir dgrt Srosethe tlonértshherne ihe. eldtiobrminagleyt element.

invention is to be limted only by the clains provided

bel ow. -28-What is clained is: . A nethod of making an
3. &l eqt b UL NGSAGH o APNd:GE thd P s 14s

for?nLtng an eﬁ%tro%’&fﬂnyrﬁescent gﬁﬁﬁgcéﬁ&ggégagfsétgsrtgflg,com
compazsien matdnal.el ect r ol um nescent el enent is capabl e of

emtting light in a narrow band; and sel ectively

thermally transferring a plurality of col or conversion
4. €| eMRRLS A& §f1ai il ot Rhver: i

met hog of é:q %frk%lﬁl %\E’hq{élgeg%lﬁ@%e Z%aglp{)/% Af? he?l?’r%r%loi}mmal
compensfagphospigprt he plurality of col or conversion

el ements conprises: providing a donor sheet conprising

a base layer, a light to heat conversion |ayer, and a

5. Lrangt %{etlll(f@’ §t'claim 1, further comprising forming a black matrix on the

electroluminescent element.

6. The method of claim 5, wherein forming the black matrix comprises selectively

thermally transferring the black matrix to the electroluminescent element.

7. The method of claim 5, wherein the black matrix comprises a plurality of apertures.

-29-



10

15

20

25

30

positioning the donor sheet such that the transfer
| ayer is proximate the el ectrol um nescent el enent; and
w@edososiowel y irradi ating portions of the donorPGES1004/G38449
thermally transfer portions of the transfer |ayer from
t he donor sheet to the el ectrol um nescent elenent. 3.
The t Laim 2, wher S er .
8. corrpﬁl?eslggtﬂo? Ef élas mbvrs{léerglo ogacp vel%ﬁ} al I ngernag a phurahty of

coldreonedrkion eRﬁneﬁfs&ioﬁlﬁ;seMcﬁb@lyttH@nﬁﬂ klﬁﬂﬁ&rrﬁhg% @By of color
conversion material conprises phosphor
COREEIHOH e@ﬂn@FSafpr?hqeleamlmmesmﬁplﬁmnh@ch dratieagh eolerl eepkersion

o1 B b bR ES R a5 ens i HEGprmsico plappyure of the

pm@n’@rdf&@srt@e& 6cthi veick mAigxmal 1y transferring the bl ack
matri x to the el ectrol um nescent elenent. 7. The

nmet hod of claimb5, mhereln the black matri x conprises

I Th t hod of  cl aj
0.2 PuHiorh¥a gl aBBF b mapd o b g &
1n@épéh@éritlty)éd@1fes§%1@1e0¢{cu‘?@Bé’\ﬁée%' on el enents conprises
selectively thermally transferring a plurality of

color conversion elenents to the el ectrol um nescent
eIe nt S col por conversion elenment of the
106) oTER G of i TR e e oot el g Bppeisg an

or aﬁu@é‘mf&@ﬁé"n&b!’t&m@f t he plur aI ity of apertures of the
lack matrix. 9. The nethod of claim1l, wherein the

Ssubstrate conprises a plurality of independently

dd o] t 10. The nmethod of claim1l
Uon o TR B i 4 R S8 L r e b R il Gonigoes a light

eng&g@ﬂkﬁwﬁﬁ]SSIve material. 11. The nmethod of clai m 10,
wherein the organic em ssive material conprises a
light emtting polyner 12. The net hod of cIain11

pUhergL e, Sl ety plumnescent. el onent o capabl e of . or

enﬁgﬁ&hﬁﬁaﬁgﬁpr|3|ng selectlvely thermal ly transferring
at [Neast ©one color filter to at | east one col or

conversion el enent of the plurality of color

conversi o I nts. .. : .
13. e metﬂof ofe cq%m i further comprising selectively thermally transferring at

least one color filter to at least one color conversion element of the plurality of color

conversion elements.

14.  The method of claim 13, wherein the at least one color filter comprises a pigment

or dye.

15. The method of claim 1, wherein at least one color conversion element of the

plurality of color conversion elements comprises a phosphor.
16. The method of claim 1, wherein at least one color conversion element of the

plurality of color conversion elements is capable of converting light emitted from the

electroluminescent element into red light, and further wherein at least one color conversion
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14. The nmethod of claim 13, wherein the at |east one
color filter conprises a pignent or dye. 15. The

waoredolosioaf claim 1, wherein at | east one col orPCT/US2004/038449

conversion el ement of the plurality of color
conversion el ements conprises a phosphor 16. The
f

eléﬁ%@g? glf% l&ﬂaﬁﬂg’gf %?lo\f?&g\% %lrelgﬂ%ﬁé QJf%{)nvertmg light emitted
fror0 phwesl &dtelnmenes caRn t e st m&pgﬂabﬁehgﬁt convertl ng |ight

emtted fromthe el ectrol um nescent elenent into red

light, and further wherein at |east one col or

conv ty 0O Q ‘e
17conv€ Elge:tlg)ﬁ Oef%gms lﬁeéﬁeagctpoluﬁgﬁ%sc%nr(ﬁ%)é%evghretrlfl%tgl&{l &HPnsmg

em tfbaeing ke lebhelugligatalt eonies 68 Atfiret RifeNdurfaoé of J5dRRate,

light. 17. A nethod of making an el ectrol um nescent
whessip él@ el@qﬁ@lqmmﬁmnmjﬁpﬁmtgg; ﬁ:@abited}fmm@mgﬁlght in a narrow band; and

elect nment o 4 or surface o

a SoHePuLRRRRN RN Bl Py o ForelRUR bR P Lo o
se€chaablj Srﬁfrfaeabiﬂlh@%dtﬂaﬁﬂﬂ in a narrow band; and

sel ect|vel y thermally transferring a pl ural i ty of

col or conversion elenments to a second najor surface of
the ubst ate., .18 .. Th
18 o1 HETORRO! redffil T g herih e ReRGh g g G A ptucalit of
coﬁ@b@ﬁwggaygmﬁkﬂgcgb_H&gts conprises: providing a donor
sheet conprising a base layer, a light to heat
conveesiliog aldeyer sheetrapmprisingrshase 14yay; erlighpteshient eamivaggion layer,
N 3 ﬂgo%'sheet such that the transfer |ayer is
né? Nen Y¥he second maj or surface of the substrate;
and p‘é@i‘tl@ﬁﬁlg‘(@ Jorlof 5@t @lchMBatRRY {rhRRs 18er IV MRDRE the second
sheet to thermally transfer portions of the transfer
IDMQWQWﬁ¢¢@ﬂ$GHdEdBWDmubheet to the second najor surface

19.. Th furt
corsFERRIE ¥R e D isha ok rerpsetsn prberafy et agrions of
theSterls R SayRf frbM&hS HOSIrsBER 10 Afe-seddifll BbPAMrRE OP{h@Sm)é'E%te
wherein the black matrix conprises a plurality of
apert ur es. 2 . The nethod of claim 20, wherein

197 of aecailh AT HubheE i duruB bRk sl on the second

maﬁ&les’uffﬁ&é ¥ the anfgering a plurality of color conversion
el enents to the second major surface of the substrate

such that each col or

20.  The method of claim 19, wherein the black matrix comprises a plurality of

apertures.

21.  The method of claim 20, wherein selectively thermally transferring a plurality of
color conversion elements comprises selectively thermally transferring a plurality of color
conversion elements to the second major surface of the substrate such that each color
conversion element of the plurality of color conversion elements is transferred to an

aperture of the plurality of apertures of the black matrix.
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conversion el ement of the plurality of color
conversion elenents is transferred to an aperture of
wo b@spswnal ity of apertures of the bl ack matriRCT/US2004/038449
-31-22. The nethod of claim 17, wherein the substrate
conprises a plurality of independently addressable
cti ' \ AT, t 0 | aim . in
e LSRG cgt g Pl A8t Bl Aulitd e YIEIEY B
indBpandleity adkaEabad actd4 defides. met hod of claim 23, wherein
the organic em ssive material conprises a |ight
emtting polynmer. 25. The nethod of claim 17, wherein

h l,umi i bl Cting
241 SRR IR 1T S BRR b Bp AR Pl chbBhcs an
orgafiB lehfdsivg mabeqt i vely thermal ly transferring at | east

one color filter to at | east one col or conversion
el enent of the plurality of color conversion el enents.

A R A T E R W R .
eiRGKOFbIPMeL! @i m 17, wherein at |east one col or

conversion el enent of the plurality of color
conversion el ements conprises a phosphor. 29. The

24 o S Rog P Rlaft 13 W i Plep i inifescest glefent is capable of
eﬂﬂ%ﬁ@gﬂﬁgggmglenents i s capabl e of converting |ight

emtted fromthe el ectrol um nescent elenent into red
l'ight, and further wherein at |east one col or

onversio | enent .of .the plurality. of col.or .
2 onvEhSirgihof ol iR 17, tohbSh miutine sk iy Hirgmalty pnsterring a
leﬁﬂbh&@&ofﬁRHHB%@h@h@ﬁk@bkﬁb@@&ﬁﬁ&ﬁe@hﬁﬂﬁﬂﬁhéﬁ&ﬁﬂﬁ&@?&ﬂor
light. 30. A nethod of making an el ectrol um nescent
cogEensiom, elerthentsret hod conpri sing: forming an
el ectrol um nescent el ement on a substrate, wherein the
el ectrol um nescent el enent is capable of emtting
27.1 9hfhd RefoldF EaWh DNPhereiR4nd 1837 gn@cﬂﬁpfiﬁ&tdoﬁﬁ)rfsé@/ £higment
over at |east a portion of the el ectrolum nescent
orglyenent ; and selectively thermally transferring a
plurality of color conversion elenments to the
protective | ayer.

28. The method of claim 17, wherein at least one color conversion element of the

plurality of color conversion elements comprises a phosphor.

29. The method of claim 17, wherein at least one color conversion element of the
plurality of color conversion elements is capable of converting light emitted from the
electroluminescent element into red light, and further wherein at least one color conversion
element of the plurality of color conversion elements is capable of converting light emitted

from the electoluminescent element into green light.
30. A method of making an electroluminescent device, the method comprising:

forming an electroluminescent element on a substrate, wherein the

electroluminescent element is capable of emitting light in a narrow band;
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The nmet hod of claim 30, wherein the protective |ayer
conprises a dielectric material. 32. A nethod of
woredosngioan el ectrol um nescent col or di splay coP@F/USi004038449
at | east one el ectrol um nescent device, the nethod
conprising: formng the at |east one
PRl AGRERR e B R BERD FRUE B G Bascent ctmens
an@onpri ses: forn1ng an el ectrol um nescent elenent on
the substrate, wherein the el ectrol um nescent el enent
i s cuppabvdy grermpily wansderring hplurality of gplob ap1ygrrdon elarents to the
F Fctlvely thermally transferring a plurality of
PRIV 8¥Hver sion el ements to the el ectrol uni nescent
elenent. 33. A method of neking an el ectrol unm nescent
device, the nethod conprising: formng an
3lel echeohethpdeEcleim 3@ wirarin tompratestive tayert compmuises @ dielackric
el ectrol um nescent elenment is capable of emtting W
PNt ;. and selectively thermally transferring a
plurality of color conversion elenments to the
el ectrol umi nescent el ement. 34. An el ectrol unmi nescent
32devi A enctloiprfingakingg amelsctbd tmatesgenacolet display comprisisg ehleast one
el ement on the. su&Ftr te, wherein the

elegro PGS IENC SRR EOMRE IS abl e of enitting

i gmorrhﬁg@hé‘@crléé%‘(\’o@ea&gctr(ﬁulﬂld&@nt §vi&d orf£ 95 Wstrate, wherein forming
conver si el ements on the el ectrol um nescent el enent;

thaadeast ohedsttranmineetemt dévitds emmpisesit | east one col or
conver3|o el enent of_ the plur lietéf{g()f col

conver si HHB’IH&‘?B egtrolugainescent Btﬂ?%ff“ﬁi’ﬁ’irﬁg’s‘@%‘ﬂ?m the
devi & 1 dfurkihadBh3de MR §bz&>aﬁfe Jreasting ‘Tl%hf:i?il #arrow band; and

conversion el enment of the plurality of “col or
conver si oeleetiesty tiiesmelbyrpansé@sing amhnslpﬂy@xf col®f comfegsion elements to
el ec roI um nescent devi ce of claim 34 further
conpff slerEeluminesest Aigerk on the el ectrol uni nescent
el ement. 37. The el ectrol um nescent dévice of claim36
wherein the black matrix conprises a plurality of
33aperA mregisod E8nakigparetlecttaluinwsceas dcewid:e tevinethod Lombprsing:
34 wherein the substrate conprises
forming an electroluminescent element on a substrate wherein the
electroluminescent element is capable of emitting UV light; and
selectively thermally transferring a plurality of color conversion elements to the

electroluminescent element.

34.  Anelectroluminescent device comprising:
a substrate;
an electroluminescent element on the substrate, wherein the electroluminescent
element is capable of emitting light in a narrow band;
a plurality of color conversion elements on the electroluminescent element; and
at least one color filter on at least one color conversion element of the plurality of

color conversion elements.
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plurality of independently addressabl e active devices.
39. The el ectrolum nescent device of claim 34 wherein

W0 b@ses®aes r ol um nescent el enent conpri ses an OPCHIBIN04/038449
em ssive material. 40. The el ectrol unm nescent device
of claim 39 wherein the organic em ssive materi al
conprises a light emtting polyner. 41. The
el ectrol um nescent device of claim 34 wherein the

35| ecTheadl¢ttionasigesten el TRV cla3mGARARYr€in Af 16880 dnkicBlbr Bbskrsion
light. 42. The el ectrolum nescent device of claim 34

elegpent of fhermwrality afsalor comersion elementsicompeisef prasgher.
pi gnent or dye. -34-

36.  The electroluminescent device of claim 34 further comprising a black matrix on the

electroluminescent element.

37.  The electroluminescent device of claim 36 wherein the black matrix comprises a

plurality of apertures.

38. The electroluminescent device of claim 34 wherein the substrate comprises a

plurality of independently addressable active devices.

39. The electroluminescent device of claim 34 wherein the electroluminescent element

comprises an organic emissive material.

4

40. The electroluminescent device of claim 39 wherein the organic emissive material

comprises a light emitting polymer.

41. The electroluminescent device of claim 34 wherein the electroluminescent element

is capable of emitting blue light.

42. The electroluminescent device of claim 34 wherein the at least one color filter

comprises a pigment or dye.
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