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A METHOD OF MAKI NG AN ELECTROLUM NESCENT DEVI CE

I NCLUDI NGA COLOR FILTER Field of the Invention
wornBsraldsy, the present disclosure relates to PCT/US2004/038448

el ectrol um nescent devices. In particular, the present

di scl osure relates to nmethods of formng

el ectrol um nescent devices that include an

el ectrol um nescent el enment and at | east one col or

filter. Background Light emtting devices, such as

organi c or inorganic el ectrolum nescent devices, are

A METHOD @F/MAKDN@AN Ep/ B¢ TROINUMENESCEN T EVICE

applications. Generally, these light enmtting devices
i ncl ude one oINCILAUPING A COROR FILTERNgG at | east
one light emtting |ayer, disposed between two

el ectrodes (an anode and a cathode). A voltage drop or
current is provided between the two el ectrodes,
thereby causing a |Figld ofithedinygntionrial , whi ch can

AL A AR N N 98
patrtltcﬁlr ﬁ‘(ﬁﬁl‘% ' scﬁa@ullegé‘ltatels t&ﬁEthS@@o%rﬁﬂr@@é@t%hﬁﬁnescent devices

ectro e to a viewer or other |ight
that [rwhﬁie\&releoﬁﬁlwhlﬁeicemﬂ alerhene and at leabe vhe eolomfiltdre
constructed such that it is either a top emtting
device or a bottomemtting device. In a top emtting

el ectrol um nescent devib%%gla&llh@ght emtting |ayer or
| ayers are positioned substrate and a
vi \{‘g{t errﬁf?m ROLLEO T E&Mstoh A% & iRGIARL WHABRERAscent devices,

devi ansparent or Senltransparent substrate is
are yyefil in @ naﬁietjb ef display | lightihg,gintl odrer applingtibasy e@ermral]lyansg light

and th I ty I trol
crming geviges I9RBa6 P ROt G G MELEwr: & dgot QU Pging
layef %%%ge(f)%t@eé{ t]QgJ' ﬁe&%@i{aﬂ%ﬁowda‘i daneed AQ/oﬁﬁgéLlﬁ‘%lp

ever al approaches exl st for prOdUC|ng a Co
curréltds pr@immmemamhe nhfcsq‘:lécmy)deé:dlerd)yampkleg admgbt apmngmtenal

i.ncludes an array havin ree and
whigh G e GEah B EeT i ge U De S gsp Bedtyst AL Befigee. Fypically, one
or b%cé} Rl Q@c!t %ttgb%g ?Qfﬁ sQ @R ﬁ@an%@fﬁﬁéﬁtteﬂtﬂ'njohgt?ﬁwa
[%5te s% ay I'n COJunctlon with red
elecgbéetn, a ﬁﬁﬁ}elbd)nmhﬁdight rebeivérers. - 1- Surmary The pr esent
dlsclosure prOV|des nmet hods of naki

ol v slegtipliRinescent delats BHEb FRRUTSIES Td (R cithraiop
ennﬂgl%ggig%xtcg @{ 2 BSRAf et tl‘ﬁg d@%ﬁ@ R t%lé eRfifiipk ‘él@cﬂ@ﬁ&ﬁﬁ@soent device,

artlcu e present diSclosure
the lmgm‘éhdmgtl@eh bi Ryas atehassitioned beleesethectibsimtd dreraraewer. In a
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

subpixels placed next to each other. Another approach, for example, utilizes a white

pixelated display in conjunction with red, green, and blue color filters.
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transfer (e.g., Laser Induced Thermal Imaging (LITI))

of color filters for use with el ectrol um nescent
wdevisnssds Pat t erni ng of red-, green-, and bl uePemiuStiomg3s448

primary organic |light emtting diode (OLED) materials

for full color devices has proven to be difficult.

Many t echni qgues have been described for such

patterning, including |aser thermal patterning, ink

jet patterning, shadow rsagknpary er ni ng, and

photolithographic patterning. Al ternative techniques

of The paeisetit digctoshg] pro‘ad¢metap@qo¢fayalwg ﬁ]GEFFOI]é@!FteéWﬁlF figyices that

. rials |nd

inchidbrepliy £ oBBe AT peRcRubR Mt sl Rl e hent, o o

part@.lltafa rtlﬁ?ﬁﬂe%%t hRERRIE !ﬂﬁﬁlﬂ&stt&hhﬂﬁleE tradintivas s¢ledrbletthdrmal
ting el ectrol um nescent device construction is

translferrfetge CLabgr Tpdhycsil Tabrmzad dmeging CalTTY £f coles filtes forpsg dtithc al
reasons, He .color filters nust be patterned either on
ekm%@@@%%?ﬁ?% BYiESe of glass or on the substrate. In this

¢ a?’ﬁtterhﬁ% ofhdRCef irﬂpolgé §1§nﬁﬂﬁ W@Jgaﬁlb @ight e@hitting diode
ting-layer and the col or f| |I'eads to parall ax

(OLEDCD hiaeamls fonfudt ¢vdor dewiods has ey ttoubardl@wlsf,s Mony fechmiqupehave

el ectrol um nescent deV| allo the light to
been ¢racir BO PO HaPAG T B e e sacriig) paghing fok §EFgpine.

' L ' Ricpafstning. t he col or

shadéth %?Sg(ﬁageﬁﬂl 1%{/ 31% gﬁﬁ?ﬁgogﬁgcfrpgl umnnescent display is

r edleadctivoOrechhiguet dfgroviding a full pOhmdtﬂplan grithout patterning the

ermigl!ng %;artq?rlkﬁ%mmg]%gg e}}et de}ly‘o gléfl%g as g%scﬁ%?cghqr?lgxflb n?ll % use of
thest gﬁerﬁ&ﬁ’e‘%@c}ﬁﬁfl 1&9 Wll@1QH9 HediRbnA ‘B@tt&%%hftﬁfg%leclr@hﬁlmnescent device

Ical top e tting device, the el ectrol um nescent
conSﬂﬁMtlﬁtmsl layiesdsbycpirysisel aiﬂm@scalédctom Fonpragtiel regpens, the color

OIS Pl LS B8 & L4 SRRLSTALTS s o
the %ﬁéﬁ '&h%anc% 2?&\%@& #eNigh g eén'ﬁﬁhﬁ§ WyBr /IdQKe B616r SREAEAds S

trans chni ques for fornmng top
paraaam ptdbigne | Tactiteo |wmzﬂsn dsmbetiademiissem frorathd cﬁ@thm@n@emﬁt

[ters that are formed on t ectrode of a
devip é@?%ﬁhsﬁaghé@cré%ﬂl thF Enparporine ol ﬁ#%taéé‘fe 4l of
adj afc Al Ab(?lx _LaE ttﬁ&édﬂ&l ARSHEH 1e@] %mteleo‘arommﬂemnt

ter rectly on the top electrode or on a
dmgmwaheﬁmbab | ayer may help to elimnate alignnment

ol QL e i TSt et e e 5 A AT s OF B
con{pﬁ%&@i?& cgf?ltr(t)l%cﬁmlyt a{s iv{@l RIBGE TRk TR ES foérﬂhoﬁé \bif §c§‘§1c:onductor

I nclude colo ters forned onh a substrate
andstissace Inppgscdl eo;aasmﬂhmg:ﬁavmdw thersdetrohtmigéssemtrdevice layers can be

Furth | ect th
depq;_qlil‘crpﬂ oglgﬂ 3 %},%ﬁtg%sl f\éﬁﬁw@ﬁ L%e gg%%r;lsofnec{f ar%ﬁ'tnt terarmnslp:[l] nt( Sedt électrode,

and a protective layer.

In some embodiments, the present disclosure provides selective thermal transfer
(e.g., LITT) techniques for forming top emitting electroluminescent devices that include
color filters that are formed on the top electrode of an electroluminescent element or on a
protective layer formed over the electroluminescent element. Providing color filters

directly on the top electrode or on a protective layer may help to eliminate alignment

-
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digital nethod), may be nore conpatible with the

materials used for organic el ectrolum nescent devices.
weeodEse48t is a dry techni que, selective ther rEi/US2004/038448

transfer may also allow for patterning of nmultiple

| ayers on a single substrate wi thout concern for the

difficaltib] Tae paksethidiscloturfaleanbvideyetectivaitheddalt ttansier (e.g., LITI)
selective thermal transfer patterning of, color fflters

techwepa foperaing bpeemmmylimgtelagtrolugnpescentlgyicps that include color
f11te1r % O?Irgl?:a %g a sug%ra ¥] gﬁ?ﬁ&]ﬂ SEPqS{t? Blpgle ?(? I{és@é‘nt Ef&ﬁleﬁpl or

oes not pass con I nspecti on, t he

fi |f@ther,GaRcthe thesie @ka@sffér p&ﬂdrnﬁﬁg’dé%d, Iagapattenhinpouhich is a dry,
undue harmto the el ectrol uni nescent el ement. In one

digited preghiod)t hay be BmoEmeompaiibleokith the pnasciialesed TREPIBARIC of
ectrolun . ne cen

eleotrﬁtqrwggssce?t #emc&& gCause it {irgqgc\fm H]e% 1% { ?ﬂal transfer may

an € m nes

alsoSHR%H fo@?ﬁtterﬂ_ﬁhg ofeiigsle fldyéfshﬁhra difge @ﬁiﬁ&a&&ifﬁﬁult V@ioﬁm for the
thermal [y transferring a plurality of color filters to

1€hﬂh@$dh@¢ﬁ¥@ﬂ%mhh@@tent el ement. In another aspect, the

R E e T

teclﬁ‘lh&' tB&Lis ﬁio%dﬁﬁ#?@}@ﬁsﬂﬂé.ef@@x lea iffthé F&tteﬁl‘ﬂ joPtheoIdr &ttRrs
of "a substrate he net hod furt i ncl udes

does ablewss qedligy t:m:q&ra\\spwtiomaﬁhs fidtersi qag bg wisheda@tf ed fermed again
color . filters to.,a.s rface of the

W“@ﬁ%§?¢5ﬂgwmﬁﬂﬂﬁﬁ%?ﬁ%ﬁ”ﬁ@ﬁ%@? ?ﬁ%ﬂpresent di scl osure

pr OMi A8 s TI% st diRRBIkENE pRvidtk QGhetRé LT MEGEE Bk
devi ce. od includes formng an

eleatdobioninesoani dce'we rithe ehetheshinclgdesdfosmingtan slestrolumingssepfsdement

urther inclu m.n Lective I
on 4 it BF PR PREA RO Balr B B bR Il b gty o
colo*‘rqn?e@; foMBt ¥lebbGummldsdent ERABAEI ring a plur al ity of
color filters to the protective layer. In another

as pecinothehesppetethe mresditsscesureeprpyigos amethodrafmprkingan

e R, oW BRSO B g B emen

on 4 Afsk HAGY shARE TG subGradd. TIRASEHEN @nﬂiee lones Bélétﬁﬁz@@l’thermally
device on a substrate. Formng the at | east one

tran@feelcmg oblumalite etenor flkars toea segendigpaior S@rrf&ﬁené t%thsubstrate

tro um nescent on the. subst
o T TS o dPRigRLR Blliiir ke an
ele&@lﬂhn@édeh@&e‘ifﬁeo Tth'%@n&h&?ﬁlﬁﬁhéﬁ%ﬁﬁﬁ@%&l@ﬂtl@[ﬁiﬁhesceﬁt@%ment
used herein, "a, |'east one," and

on 4 prbstraie. e metkmdéuuh@dncplndeérfohmng @EIE‘PWCUV?H@Y@& lpHeteat least a
pora%tém?ﬁli'lg §P gg%]ﬂremggsggn% n}errllel?ly G saectlvely t?lgrmarfltyetranggmn g a plurality
of color filters to the protective layer.

In another aspect, the present disclosure provides a method of making an
electroluminescent color display including at least one electroluminescent device. The
method includes forming the at least one electroluminescent device on a substrate.
Forming the at least one electroluminescent device includes forming an electroluminescent
element on the substrate; and selectively thermally transferring a plurality of color filters to

the electroluminescent element.
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di scl osed enbodi nent or every inplenentation of the
present invention. The Figures and the detail ed

wdeswsrosp4s on that foll ow nore particul arly exeRpriuSg004/038448
illustrative enbodi nents. Brief Description of the
Drawings FIG 1 is a schematic diagram of one
enmhdidsEmeredd, "a," t'aR" Gk t titneasebegt amal ok ne swesitardesedc e

~ that includes color filters formed on an

integghargaablyuni nescent elenent. FIG 2 is a schematic
di agram of _an e ' Lbtd .
el ectSo Oﬁ’?nsﬁ%lglc n({f ﬂgﬁggrlggéél %?Q%nglnhggg&{gg? gdr &%ﬂl‘tt)ee?agh

disdisyeaeghbofingen boéweel inyifethaitation & the pRstis iaventibenmihd Eigures and
di agram of anot her enbodi nent of a top em tting _

the d¢taided dasonptinstbetfpllerswmare parigularly exeraplifydbpsative mpediments.
formed on an el ectrol um nescent el enent in apertures
of a black matrix. FIG 4 is a schematic diagram of an

embodi nent of ‘o 6P tKé Ptdwingy nescent
devi ce t hat in?l u efge%%']qggﬁidi?ters fornmed on a

subEG, atiga séehatit athgkes 6f bt dntodimenth aftop bmitting

detail ed description of illustrative enbodinents,
eleqtroluspimnscent deviggdbattinrlades calos SAEE oI o s agjEolymipescent
1 fortm a part hereof, and in which are shown, by way of
e ystration, specific embodiments in which the

I NVEIRE, QY a RENentEic Afagfdnh 6£shothdr eholindde oflin chgr shiciog
that ot her enbodi nents may be utilized and structural

electiodumgimssaentddyécera énchiides sator didisesrformes o1 » RIIFE VS Bype

f t . ti T i o
e
elec®loBhinebdet M8seanit itt8des @slor Bl foghethbm & electioltidineseat

can include organic or inorganic light emtters or
eleroentiin aperiusessofof blaktnateifipes of |ight emtters. An

or | G .el ectrol.um nescept . di 2

r e Btk S SRR AR P bl lpfho R e ABEE, |,

eledtfohHARSceRt ddveRThat RAUASFBIYr §ilRHS BEhMEoNRbEUstiale,
whet her that em ssive material is a small nol ecul e

(SM emtter (e.g., nonpolyneric emtter), a SM doped
pol ymer, aSMbIenngPo , a. lilght emtting
pol ymer (LEP), a dopef'd4s SGr U, LEP, or anot her

- 4- rtﬁ% F(Hg(l)t\x{eugn% aegtmgi!eﬁi c{@ér‘fﬂt{ 'of‘{‘fﬂ?&ﬁﬁ{}e %Bé(dﬁﬁﬂtsﬁﬂe&%e@ is made

In CO any otner organit c or 1 norganic

to th@h@ohpasyihf atawdi® thatTeish @palt hefeof)@nd fiinvbichemnashowm, bjrevay of
CEL display or devices. Inorganic |ight em ssive _
illugteation; spesificrrmbodingtoinonaick thesangnsion s Rerpracticed. Ttis to be

uncfg?s?go%’t}/lgtt O%Lesr’ emeotoﬁiments may be utilized and structural changes may be made
without departing from the scope of the present invention.

The present disclosure is believed to be applicable to 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

4
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General ly, electrolum nescent devices have one or nore
device |l ayers, including at |east one light emtting
woOaywsros1ds sposed bet ween two el ectrodes (an ansde/uan4/a3s8448
cathode). A voltage drop or current is provided
bet ween the two el ectrodes, thereby causing the |ight
org®iid &thBEive enatdiil R@SGEr provRled bk B iesusihatibawitesnyoether
al so include thin filmelectrol um nescent displaﬁs or
orgapés,piciagteapictpterials that & dendtignyArmesderatiopah/p the OEL display or
includes an. em. ssi: ' | d
deV{CF N Bﬁgraglﬁtq lggl F]% e(s:]tY/rg i@r%gée@élugg g H%ﬂpﬁgr?? Sle%ﬁ {:) r gt v(\)/r and
nan6@Y A, &¢.ectrodes. Such thin filmelectrol um nescent
di spl ays may include those described, e.g., in US .
Pat(eanerallyselegradumings@nt dyiges Aave SneyINgo %e(lkﬁ ypeinclding at
l.).. FIG. 1 is a schepati i.aqgr 0 0
teasfprd et il ARSI i B AR e AR RO node).
A vEIALIdE) N RRAERProwlesd Betwdéh the ¢l dRstrédes Uisieb tausing, the light
an el ectrol um nescent elenent 20 fornmed on a maj or
emigerr thbdeminedceof t he substrate 12, and color filters 30a,
30 nd 30c (herei.nafter, refer .t C ] 3
col p R eI s s e e i i isplays

or BVREEM (120 filrhhgecBbRERINSICHRT d2eRe effludk ameissAR thatetialdes
a first electrode 22, a second el ectrode 26, and one

sandwichut eetgessi tanspayet dielpatrip dasiers andednyEK 08 691 R Colnpgt

| ectrod 2 and.the second el.egtrode .26, T :
clecfigiey (S8 5 P eI PER e P S p T Aluod BRse derbsd o
in BYbsdiéRNOsSHBY AR B (iRl al £652,600 (KiRHGein: allgvi ce or
di spl ay applications. For exanple, the substrate 12 i
carFlbe 1 inalecheatjt dingrane plene qphboskiment of pn gleg@pluginasgat device

terial (s). that are bstanti al r anspa
T 0 s TR e
eletMért 2B/ f6rmhd A a mhdt s@fRRPUST bk @RS 13 #@lcolor filters 30a, 30b,
crystalline silicon, foly-5|llcon, or the like. In
&

and$Onéhdreisafiaraefsred ecdliepidvely peeloilgécrp30)dprmed on the

el ectrol um nesc enen 0.can bhe. the S 12
el e B P S0 L e T ey Gl 20 ML & sk
elec®i0BE b O] RbRNESEAIYdcDBY hifESneCR indie dBVAES lagets @4 Ippsitioned between
suscepti ble to damage due to exposure to oxygen or

the fiadt electrodesi} amsithe senobd elegiredecdn be sel ected to provi de

an ,ade t VL IO ntal barrier r .S su ' i

o0 UG- PAYL SR Her Rl A5 o8 AVBRAEE Al o
eledWoRMhHBsRAt RARIURUR PRI WppREHIBAS. aForRRBpRY the-sBbstiige 12 can be

substrate 12 can al So’include any nunber of devices or

madroofiglasetlsar plastiabir ethen switabis maletipd(Ndkat arnt substaniéadlly teangparent
di.spl.ays, .such a ansi.stor arrays_.and .oth .

o BB URHR e le 15 BB U B oRigh €y R lr cxaugple santess

sted?! @ R1indLifiE S Sb8-siRfh, 6f MBTikOPIH Sothe iHGHAGE Sthe first electrode 22
i'nsulators, barrier ribs, black matrix, mask work, and

of eddchrehinsinedrenicigpuen A0 san bethetshibstiatd 2. Because materials used in at

least some electroluminescent devices can be particularly susceptible to damage due to

exposure to oxygen or water, a suitable substrate can be selected to provide an adequate

environmental barrier, or is supplied with one or more layers, coatings, or laminates that

provide an adequate environmental barrier.
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The substrate 12 may al so include a plurality of
i ndependent |y addressabl e active devices as is
wdeswsrosasl, e.g., in European Patent Applicati 8aTNS2004/038448
1,220,191 (Kwon). The el ectrol um nescent device al so
i ncl udes an el ectrol um nescent elenent 20 fornmed on
maj e sab§tfA€ €2 d4h fbo Ildtnds ubphiiiabe of devibéd fraogipohntits sditable in
illustrates el ectrol um nescent elenent 20 as beln?
electiptumaiglessantzdedicen andAispleys. sRahs g plos girfygaad phes electronic

one or._ nor r y
R P R S e LD
insul&t8rsMBdrfEr SbY, bReR nddriffm&u Q&Sdirk adn@ oter sUdtEcomponents; and the like.
el ectrol um néscent el ement 20 includes a first

Theelubgtato iz m2y alse isdudnapkiadicy phindepeaderdlychddrrssable abive devices

.devi 24 bl d.b '
as i Tesplibest 5550 B tPERe LU RSP ERAACRE 2Ty It wem, o,
el epfd Q&lroRAninditeREIdiR BNIREnANGest el &eonidingsR et dledent 20

26 can be the cathode, or the first electrode 22 can

formher] othmaaswdate ldmdf thhsubstegodd. éllfb@tlgbﬂ& dgllgsiratése t he
anode. The first he secon

clecGgRipigeseyh i) Dok sanemieg B e FoRrr iy RaBEpRAgE 14of

subﬂ?ét@ ‘12 Ing of Hidhe BSeRY @Eﬁces%é;%lesmclﬁﬁécﬂbétw&e&ﬂﬁp ounds,
met al oxi des, conductive ceram cs, conductive

eleoduokpmmssoamtsqleraﬁm 20cmd ulagt ingjer plufqméﬁs@f s@egmm lgs Bre

elecﬁq q%%la%en&éer L @ﬁ&ﬁ@%dﬁefﬁa ec&rs?ég ?En% setcg?cgﬁ eﬁtﬁg])de 26, and one

or héik %l@ifﬂe'maghfsr 4%51&0?1@(‘1 Bk éNtheXirdR1dctrd§d 22 hhdidleisB&ndi N
oxid and polyaniline. The first and second

electiode f).ﬁo des flzsz ebndo@cﬁzkeam Usghe arrmgle @ngl ﬁ;ﬂe&egomi electrode 26 can be

e TN B 2 o0 B ST P 2o

the Sh&Rt rode 22 and the second el ectrode 26 can include a
['ayer of alum numand a | ayer of gold, | ayer of
C al Theufinstelectande aﬂemdmlﬁe stond glenigoda 26 a;eetwp@ﬁjaqumeﬁ yAng
a |ayer. of |it fluoride,. or a
cleciabfi FaBMCyaE R Sehs it AR BREe FPrBR T Byl oxides,

con8h&k rc@f!l%ngsz c@ﬁkﬂmhb@ dﬁg&ﬁ@ﬁis ahée Géﬂdﬁgﬁvezﬁ)l%&st X aRpees of

or nore device ayers he one or nore device
sulthlaiy enaerds inolvlkdeder exdnghtgobhiptatinny, paladium, Qbwinbywad, cglcium,

ane. or nore Vi ce | u
it SRR P, iy e 1E0f b Rhe Ll mslts TrILR e
pol§arnﬂﬁ§ap Ofte flrﬁya%ﬁ s@onld W RErBdest? HlISGLdaRBe tsfr@[bslﬁ%rﬁ of @facting
|"ayer's, hol'e I njection layer or |ayers,

matehels or dry icag mctudo multipledayers. IFa)yexanpla dithiep oty @dmtlm gf the first
Lectro ckin

eyt e ko B S L et S
gold, rhelﬁfé?fof cdlBfind érgﬁa{ 12§80 thald?ﬁinhﬁ}’ﬂaybln&fl Ag8Hukd &0 a layer of

I ng materi al y suitable Iight
lithium fluoride, or a metal layer and a conductive organic layer.

Formed between the first electrode 22 and the second electrode 26 are the one or
more device layers 24. The one or more device layers 24 include a light emitting layer.
Optionally, the one or more device layers 24 can include one or more additional layers
such as, for example, a hole transport layer or layers, an electron transport layer or layers, a

hole injection layer or layers, an electron injection layer or layers, a hole blocking layer or
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emtting material may be used in the light emtting
| ayer. A variety of light emtting material s,

wonadswdioag LEP and SM light emtters, can be usedusSiine/038448
light emtters include, for exanple, fluorescent and
phosphorescent materials. Exanples of classes of

laye$s)lah 3Ricoh BRRcRBE @djlcabSlay i€ dlsldfer layer or layers, or any combination
pol y(phenyl enevinyl ene)s (PPVs), poly-para-phenyl enes
ther€<FfPPs) pol yfl uor enes (PFs) ot her LEP materials now

| at Y
t bbb g effifihg FEYTRRRAR AR DRSBTS ARY SOl G
ermﬂin%ﬁﬁitéﬁﬂ Myt Be fskdl af @S 0eht ertiy@se lafrerOtAheﬁndﬂjﬂbﬂﬁgIﬂ leﬁl,lttmg
bl ended with active or non-active materials, dispersed

mateyialk, indvding LEP a;mdrﬁl\ééltght/@nlmﬁatsmndresuseén dhe fight|qmygiers include,

for Wr}ﬁ %@,}o(r)%f:esn gﬁ giéwph%g%@ er erla d ?e%%gﬁﬁgsgé bPsuitable

LEF(S&@%%MS 1%&1&&\/6\0 g@??ﬁén}]&%vg@l;ggﬁ é%l?ﬂl?)\(/\gbky% plﬁnylﬂne@ (PPPs),

polygl@dde? 117FS(),LQlkm &P larate)uals BOBEGOYHEL %@e@@wlmd@m po-polymers

or bndastogeet- SRTERIS LEPS g 1% ol ety iRnct fperked wim)
flucfdifet@ledat &Htt,r ReiAl6 1draBd Rud! dcﬁ% bObNeGtiv %a‘ﬂ&ﬁ@ﬁ d1spersed

(Kreudér et al.). SMnmaterials are generally
w1ttnm}vpcdrym,~ractcveangtamle, and the e deivetraptles of Smtﬂé@ LERmaterials are

s Ry G RO, e 8 PR S .

5 6210133’:1%&&({& eMmitt 81708 YG(Wob 6t 4.); 5,528 goqulet &1 5,840,217 (Lupo
col or) “or  charge transport Ia ers, the

et a] ) I5§869Gdﬂrfﬂnd:gcr esdd; S&O@s&i”éfﬁeabtsah)h%%&l@‘lw@f aP etﬂﬂél @l #2,641
(R1 n%ﬁ%n Wﬁdﬁ’%%&e&&% %%&ﬁ P C{grlltn ]!:)ﬁlpc% ion 131%1]1021%" ion No.

99/46@55)(1{9&%@13/&)315% N - di phenyl benzi dine (TPD). Qther SM
materials are disclosed in, for exanple, CH Chen, et

aI SMNia@tclmahs hre g8yerplly na2Bolymetio Qvgamcmwmme@éh@n%war

licati.o 0-,1956 t t
matggdl Bt 6RO SGa it SO Band el ibekas ehpjegt B iRl e
tran%gor@hra)erlaﬁngs oA id emitteF MBRRAB.g ko @J)nt}ol i WhittB&Eolor) or
at ent Applications Publication Nos. WO 00/18851

chafgShrapbmort kayera,l an):l thellikea | @erhmipoalytusedh SNematerials include metal chelate

| 0/,7065 t. et
conRy RIS SR HH ST o Lot e iBS AR5 vio
metﬁg@ﬁé%@)lN P@Hl%ﬁetr@}&nzﬂ_ﬁ@ (PPB). %th@PSM BarkigR ata¥id18sed4n, for

al’so 1 ncl a hole transport |ayer. The hole
examphen phidr Chdnayeal., Mairdmoladesp.t H25:1 0§99 );iJepangse il &pen Patent

froma i o..._ electrol um el ement 20
oSS Dh Gy 1 S SEA R AP ST 42,
6, 151%4% ¢1 O &t o1 JYfi 6 42CAR (frHB&E@{ a8} A8, PC’D Pafcher

Ssage of el éctrons to the anode. Any
Aplﬂm:latlaltsl lélhhaatmn lﬁbs EW Or0ft 385 h((Shiptey ebd. ) (divdlenvlanthheide metal
comn(iclex%s)t WBSO%? 0655 orrest et a?) (cycﬂ)metal atetdei;ldﬁllrr? cgrggc?urnld? grgd
others); and WO 98/55561 (Christou).
The one or more device layers 24 may also include a hole transport layer. The hole

transport layer facilitates the injection of holes from an anode into the electroluminescent

element 20 and their migration towards a recombination zone. The hole transport layer
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Nal wa et al., Handbook of Lum nescence, Display
Mat eri al s and Devi ces, Stevens Ranch, CA, Anerican
waehwsmsids c Publ i shers, 2003, p. 132-195; ChenPet/uakaod/038448
Recent Devel opnents in Ml ecular Organic
El ectrol um nescent Materials, Macronol. Synp., 1:125
CaI( ﬂ.@@@l) act amd bSiien for, the) paseqge, of etkctrofy tyahe anode. Any suitable material

ht Emtti Berlin, Springer Verla 2003,
or 1513 A4S T Dertid G POl R RS s gy Hiose puteals deppped in
NalWeudle ran s A Yr Lgﬁzzrf SR B llaﬁmterzalpgnf ?&E{Sogtevens Ranch,
transport |ayer facilitates the I'njection o éctrons

CAaddndrivan iScivngfia Publishesw20@8s pt hx2-it % dileh vedli, Reczn Iﬂlﬁvelopments

) %wﬁzgée%iron h@gnszgrt | ayer can further act as

in Magertiagr Qrpni kb rasengescer: Metessis Magranglnyaw-i ¥ 25 (1997); and
i y | r -

SSE16 . ARIORLR BB B BELE! SBUSRTRAE 200, p. 4

69.materials described in Nalwa et al. andbook of

Lum _nescence, Di splay Material s and Devi ces, Stevens
Rand S 0BT MR Jey i lasereit may alspiplidernaredectiop gransport layer. The

eleétig&l &%pﬁ@h@%r LilRhtes th %ﬁ@&m[&\éfécﬁggf%adsthélp nﬁ@lla@&y o%&ards the

Organi c um nesce eria

recdmlbﬁﬁtléﬂ. 280, ; TierddecHon nanspoloiaggitan @ekther G¥tg8 Aibarrier for the
t-Emtting Devices, Berlin, Springer Verlag, 2003,
pasigagezgg helss tp @ Cﬁtﬁ9d%g dﬁ?@lde rArgleugtﬁlalp magigrial or materlais may be used

for %‘ﬁet Iéétﬁil gﬂ%@ﬁ@ﬁg@e Qﬁd}g Jt? 5 8%8?9&%%1&%‘&&1 Mimdbook of

Luminatcened, @ikﬂhﬁMa@dem&zd nght:ese Rict/énsRancAYEA, Alfnehbﬁl Scientific
| ectrol um nescent el enent 20 may be sel ected such

el v .
Publishers: $03e peb¥2r B fabae &'ci niReeqrd Mewelopioents indYplesklar G ganic

i h h t [ ]
AR e B g 9P SRR, fosen. o
Orgensic Dight-B¥nining O caties, Berlig Spiin gV artug, DE03f pr4mdo.bet ween

the first electrode 22 and the second el ectrode 26 by
a vEmayBe pyefeprad Mt g@&ectr@hgmne@@gtql%eqt d0ge cageéﬁlmof emitting
n .
wh%ér) ?%lltltl' %g-))’o,s@ %ﬁgédl {1:11 grt gvﬂlll uﬁ&ér?tﬁﬂd i J[ Hlta%ﬂgls (%Bxi ﬂhg lﬁght émlttmg
laygrtudittied élb&tﬁgﬁmh’r&ycenaélldmbﬂﬂ(lmhy bé ﬁléd‘téﬂ suﬁﬁtﬁwdﬁ: ( e. g.,

met hods described in U S, Patent No. 6,114,088 (Wl Kk
clegifolyningscent Hlsmspe2Gbis caRble efespigiing wijits lighp.sueh s tese described

of the layers can
IHI%95 sposevgg& a#{aneou§$wqm§#%erE?%rnation of the one
or 'ﬂiﬁH enddenihoe degige ﬂ@e&@@anﬁel’fbﬂrﬁ@lﬁﬁmdédnﬁh&\mdﬂ electrode 22 and

deposi tion of the device |ayers 24, the second
the é‘FC@@fi elgE09629 By Mﬁlﬁ%tm obieChRIFBISAP-Se COIEBAS &d SBiR CORENS),

r
0 98 TR BN o BB P SOPLL B L0 opin
phot@itheghphyg ues tHehail tancletfR R, &.i mdtheHs d@aﬁbedslhewas P&ent
descri bed % in US. Patent No. 6,114,088 (Wlk e
No.Af}, 154 088 (Wolk et al.)). The one or more device layers 24 can be formed
sequentially, or two or more of the layers can be disposed simultancously. After formation
of the one or more device layers 24 or simultaneously with deposition of the device layers

24, the second electrode 26 is formed or otherwise disposed on the one or more device

layers 24. Alternatively, the electroluminescent element 20 may be formed using LITI
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El ectrol um nescent el enent 20 may al so include a
protective |layer or layers (not shown) forned over the
welewstasol48im nescent el enent 20 as is further deetmishmdo03s448
herein. The el ectrol um nescent device 10 al so i ncl udes
color filters 30 forned on the el ectrol um nescent
teclahqlmrthaﬂﬁ)clu@w mulltileyer donsrshect@eldescribed, tee. Sin 30 S naterh No.
on the el ectrol um nescent el enent 20 such that

61&40$%§§@m%@ﬁ%Ptlon of light enmitted fromthe
|
]84S S A P P00 o

shofsinl) f@hsed3Veathe clattropinifedcert $taedna 0 agn 1s\lﬁlt'thertd&®cr1bed hereln
el ectrol um nescent elenent 20, The color filters

at t Ehegleeirelamineseani devigs ) @P@tﬂ‘?&ldéif cqlpeglierned é%mweh onghe
I
ele%goélzl%ng%g%ﬁp &E%‘Fme%d]a n%‘i?‘i ?va v % 1%(01? %P@P ﬁﬂg;g 30ha gy be formed on the
eledttd@dihinesdn0élefricht 20 sudf bhdffalyle@s’i&i‘pogicﬁﬁéf lighg bﬁutteﬁffﬂ)m the
color filter 30c may pass blue light. As used herein,
elegtypluminepsent elgmeni} is incidast 5perong QHRoE £olon iltarss3de dn piher
woﬁ)fs t%g 'poﬂ)??kglys ﬂon%rgrh éin%gf SSO o&}tt o%%%the@?ec\@oﬁfr&hgscent element

use ere term  green
20. I Tlgd’l&oloﬂﬁlf[éi‘ﬁ 80 hedua@Partiair vehvales P@RS bf ﬂ'Bﬂltﬁi’h&@@ mhnag‘adsmg
in a mddle portion of the visible spectrum_And | ue

othegs gﬁth refagivelysio célangegntwavalm@ &og peanplaraolrddisrbAamay pass red
115;;1‘1&1 Gt SY%OQ)OB?HE)S" pass %r]éerg P %eht SUI %rlfﬁpe?%%) qugs%lb%e light. As

usedhbRYin &h§terrﬁ®‘[recﬂxgﬂﬁ’pie@ers ﬁ‘dth hbvihg @fsﬁec?e@mffpﬁéddnﬂﬁiaudﬁm an
any suitable colorant or colorants, e.g., color d

113 y %
uppep Petiopiod ﬂmt@bleosave@mm ofp &irthes pgad fa:lr@npth@ {aread @grachdight” refers
tol &h?%a\%n% a nﬁlcgrglgn O]?r% glta{xt? glﬁlag J%]cf%ﬁ‘e eﬁorﬁ# e%f t Ys%lg ngéc%m And
“bled BT iieﬁ‘Srs it& 11thquﬂkg| #s5pBttAGE hred®nm@nantlgt iR mvarpoeuon of the

oligoneric, or polynmeric binder. Color filters 30 may
visile SpeetEE®- on el ectrol umi nescent el ement 20 using any

sul {Zafg)r 1lters nrflw ’c](u?le gny su(%t%gfe %CI‘l?ﬁ materpalls Fci{ exarflple color

coatl ng g., screen printing or

filtds BOtnhdifghclu@éW@ ﬁﬂdabl@ oloR@OE 8bloraR0E. gdepIes HidsOfblor pigments,
phot ol i t hography, and thermal transfer nethods (e.g.,

or Ay tofesy snafersdy pmuieﬂ fhaytigy cpa selpetively, atgnuatg paggulenphvelengths

referred t a. colo filters
or Hashoshs st B BT PPl ER Rl i Sy legen o
moh &8N, PUeSmasc, ol pblyalerid ®sflet.bed her el n. In processes
of the present disclosure, enssive materials,

i ncCokdr ﬁ@teltsﬁ@rma)ebﬁ formadop elleytﬁ%lrlgnr(q@é yleamnb%@?ing any
nd
s B 20 5 BB S BTERLBne B, Sk inios or ok o

prifti@NPh§iclay %herﬁfcafivéﬁ@ﬂ &posiies! pidtoldhé SeSHIL Bid thermal transfer
substrate by -9-p aC|n%ithe transfer |ayer of

meigioddie. ) @n@nds @@pﬁb@nn . Ratent Ny 6pt1 41088 éWeplk ett fﬂé) It may be

preferred that color filters 30 are formed on electroluminescent element 20 using LITI

techniques as further described herein.
In processes of the present disclosure, emissive materials, including light emitting
polymers (LEPs) or other materials, color conversion elements, and color filters, can be

selectively transferred from the transfer layer of a donor sheet to a receptor substrate by
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el ectrol um nescent el enment 20) and sel ectively heating
the donor elenment. See, for exanple, copending U S.
wappisiocsas on Serial No. (Attorney Docket No.  PCT/US2004/038448
59012US007, entitled "A METHOD OF MAKI NG AN
ELECTROLUM NESCENT DEVI CE | NCLUDI NG A COLOR CONVERSI ON
plagirEvENTangerd aydr o€ thet dvmos elnmenteadjdventeroithdecdpdor (exarntpd es
{ electlve tran é)r of CO| r. conveysion e] enents.
eleF rpﬁl ?'

THpGeeRf Efement G IeCRY L BFANE AR Sios eletent iseyfor
r ele ng
e SO Y BRI SN oL B ol
59@&1ﬂ/&£}(r7ecnt(tlem—lﬁ) MEHTHOD £)F Mﬁdﬁﬂ}@ AN BELEGEROVMUNINBSCENT

peich REUBRG A Fre B R KA KL i e i same aay

hereR&th) ?éf%EémBﬁs ef §F§@JUVE lﬁ%ﬁggp&f cofdr%gﬁ{ﬂs%m&g BeBlenksh %l%stratlvely,

receptor substrate. ese cases onor can
thealopos eldmient calrfﬂaglsakgcmmﬂy hdataibyt imadiaghg tﬁa:eiodOﬂélément with imaging

supst at e, ou h the receptor, or bot
rad A G B AP OH LI i do-Dh R gt el LW rial disposed in the
c I |
dOIb(ﬂ’t Jr)fg%il 1%?165%(313% Ilgl;ljllgg ah@eéléwe?gd 'ir?tg g%ta%riterr%lve]]y LTHC can
ocanr imbiyesnesaraore afl t}&tla}mﬁs Bagitheethe Qoherelaatt ahd/vLthe receptor

heat i ng technlques can al so be used, such as using
SuhSHé‘ienglﬂ hsss prseh daspdaior Gay l?f‘gewﬁfrdetpﬁmagwéﬁa@@tmmh{@gg the donor
t St
sutSf, SEAREHLE REABL of Bhns THERREE B8 (M ARAE Y provg
wavs exgthg isdhding m\ssﬁnlltyhg’lﬁaﬁnﬁaredeﬁldmﬁon» Mihﬁfalvﬁﬂetfrid)mddj ﬁ)r
hﬁryal t ansfer | ayer can be selectlvelgétransferred
& 15082 ey [ap PhPdehHich spdiptipn wa{f@wa, rfsglegiive heating
tecmtlﬁ@sr&ﬁ h btehﬁe& aaﬁgsetfsﬁrrgd:i ?1lnt H&dto@ %sfn% %%ﬁérﬁlal hot
many i nstances, rans rusing

starhp e.gx alpattaneditﬂe&ﬁﬁi ot staapasich d0a b@ttéchﬁhdUn& StaBf B 8tEhas a relief
t he donor can be advant ageous because of the accuracy
Patierpythet ean ke wRd thsplectiyplydratehdasen)a dateriddrony e thetreal fapsfer
layéfaﬂ Be %Elet:tl?\eel}; ALY tgq r@ﬁeg{o?)n{] th(lse nner Yo {I}l%%WIS fBrm patterns
e, square, or o can be con
of the :raesfamsﬂ matesial @cthe mg:eph)e &i menyinstahees| ihghhal boaster ﬁah@g light
osure pattern of the |light beam the duration of
fro; [ EREIPISeR IBOAR LAY, WRiPRHORRiSC SsARYe (5 dentor cap by pdvantageous
i r
becga;stﬁqgltlzéo cﬁﬁac% Qlt?d grl%fn,ﬁg)nstﬁgtl an ag} L 5&1@%@ gﬁg s&@taﬁg shape of
the elaasferred pitteon (he. fa TR k;rc]ﬁSsquet bﬂdﬁtﬁér. shapé)leah Babofﬁfdlléﬁ by, for
head or ot her heatlng el ement (patterned or otherw se)

exagpie. seleeiingethe sizg of Hhe @héb@qm»éhfye&p@awetpn@era@ﬁ@w lighé heamp, the
durgt% &itch}’e’c e'iih)% lglt%}eslrl @’{ \Rfﬁﬁ %o} £h%nts f ﬁ{hre'm acf% tﬁlngf)nor sheet.

e trans n SU cases,

Thmmsﬁfrteﬁrpatt&ﬁl&fah alsoibe cbﬂt@olﬂ:@lﬂ@rmﬁ&laﬂﬁg the dbﬁ&&ﬂélﬁéntltﬁrough a
optional. Thermal print heads or other heating
maski 0- e| enent s may be particularly suited for making

| owgg n{eﬁﬁ&llelﬁt h Bl RaT ﬁrﬁ{t ARad ér ormer%eatmg 8ém£1%r(patterned or

otherwise) can also be used to selectively heat the donor element directly, thereby pattern-

wise transferring portions of the transfer layer. In such cases, the light-to-heat converter

material in the donor sheet or receptor is optional. Thermal print heads or other heating

-10-
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patterni ng el enents whose pl acenent need not be

precisely controlled. Transfer |ayers can al so be
wonremsgsensed in their entirety from donor sheeP€T/US2I04/038448

exanple, a transfer |ayer can be forned on a donor

substrate that, in essence, acts as a tenporary |iner
elefnbAls 18R DSt @l aBSREkca FéEhaltling1dwea R&bRItioh @y@eErns 6 material or for

contacted to a receptor substrate, typically with the
patepmpihg ekenients whoshgacementyresd 80t e pregisdly aoﬁf’éil%éd,

referre 0 as |lamnnation.transter, ¢

tr aﬁg‘?‘“@ rﬁarygrsm iapgg q’tert’<;f|]il§,flf”érf> f%{l}glrr c ntg@&aﬁﬁ%g:raéggrp%lgﬁsbﬁor
exatngiﬁé,ecptfransféi’ 145R€ cAiEsERBEd o BRon®dabAfatd har, ibsstic@Nsdteds a

can vary depénding on the type of selective heating
tengropdry Yied; thphantbepeleafediaftenthearensfar lageris eentagiedioppsecptor

t

he d h f. i al d i f
Su‘tggfleqeo&g?crauyﬁg@% té%// g[?ph% wrérna {) relg? %rfsprgsg{néa? :‘sguﬁg raltrrlrl]é%ﬁ%&é) refgggd to as

lanlij[:%ﬁﬂﬁﬂc BinskRYEh betRE] RVEImRd: tieSitd tisiisted Tayef, drAgarde ortion
the type of receptor substrate, and the |ike. Wthout
thewdoftonhe teoefger. bound by any theory, transfer generally

\(,)Vﬁ ,C a: F;}g ﬁq\%ﬂ%ﬁ) ﬂ%ﬁ%rﬁ]atgz?nrfgq réglﬁ: Df%l&i_dgﬂn%ﬁﬁlg%no%etgg @&%{oﬁ g.:?e(:)lfective heating
emgﬁJ' 6 thy ﬁr b o e84t G P B R 10 Sx Site tREBGINOE tRORPE bE BAfrials and
onor’ constructions, and so forth. One nechani sm of
prdpestiesal theraptishalrl THC laydeghe type nfinatesinls-is thedkansfea hayep the

wher eby heat t the interface between the. ther .
overak ﬁ@?%wcp% af e fgnom B g O SHE SHERTOTE- aPC e Without
Wi{hﬁ%{o:l%e l% gﬁggﬁig BeBry, Grahdier FRERNY QECUIRVR ok lop Rlry mechanisms,

so ‘that when the donor elenent is
on¢ enmuedof wihieh selyde tetphpsized aris-afiphakieed dering sstecligg wansfer
remain on the receptor, Another nechanis f thermal .
depangngr Ay imagele o8 ltl‘éﬂﬁ,a{qnerecwmé’fogf’ PP S QHE i gpism of
thedBat ﬂrélﬂfefcr@ﬁbfl@&sld af Beflbiat G2t IRRShyHeatiReatt tha iséilce
ayer o of the donor elenment, thereby directing
bewizea tiedthomha tiaasfet nyeraidithereseaddht donor vismeahreshiés in adherence to
mechani sm of therﬁ$l tLansfer ingl$de §gpli tiqp ed
theyeeFRiBRMARTPPEY hANsBLhS onqr fo fih WP HErAORO] GyRFdarmoves:
thezs%le%téw ﬂ&%lﬁ%f biYe t@ﬁf&ﬁrg@é? t3h 86 oh fhel BE&PHIN A nothe@ MRIAhanism of

porti‘on of the sublinmdted material can condense on
thetrimal frecéptindudeiablapve srensfei whenly lopalizod heatiiigaaa e used to ablate

PoBicRE P! RECHARFEREC PEPEDY (eaPeurmot. TRty Ay bP e oygpateral
to?&l‘ﬁ%e £20,t02 ¥aeHottlr ARUSHIMNSE theARS Lighsef inBRUEY dublifation

roma transfer layer to receptor surface. A variety
wiefebiyanitatialatispersed in thg tsosfer Byerxan bbeublgnaed by heaiigenerated in the

donor sheets. For _anal techni ques (e.qg., exppsure
dobg Jerta Bt o TG PR FAd i cark e FBE Hofptor. The
pré%gﬂtq{lvélltﬁﬁr&hﬁ 218 arlsAS Sl ckiks BaEindRAE Bhe of RorélbfGhésaland other
i magi ng techniques, Infrared, visible, and ultraviolet

mdcasEESs aherepaistlectivedrehiingisid dénor Sudet eyl tee Usad &y sause the transfer of

i ncl ude, for exanple, high fo r
materials from a transfer layer to receptor surtace.

A variety of radiation-emitting sources can be used to heat donor sheets. For
analog techniques (e.g., exposure through a mask), high-powered light sources (e.g., xenon
flash lamps and lasers) are useful. For digital imaging techniques, infrared, visible, and

ultraviolet lasers are particularly useful. Suitable lasers include, for example, high power (
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-11- 100 mW single node | aser diodes, fiber-coupled
| aser di odes, and di ode-punped solid state | asers
woOeo@/05108l: YAG and Nd: YLF). Laser exposure dwePCTHIS2m®S/038448
can vary widely from for exanple, a few hundredths of
m croseconds to tens of mcroseconds or nore, and
> 1d061§W) sﬁﬂ% RRRS 148AdibEes] fibd@upRAde! diotes, hed dxappinged solid
about 0.01 to about 5 J/cmor nore. Ot her radiation
stateskasnrs: &sg.alNd: Y AGzaid Nd: ¥hFy ohater emur@ainveﬂélr@w qag gy widely

sed on, ot.h Qnor
fron RSB Grie M HEUE IR SF SRSy 8P B E o EERE B e
and Eﬁ@iﬂ@énc@&ﬁl el iaRd Rhge ABS, ir réﬁﬁmﬁlécﬁbéu@()m t6 abMBIT/cm’ or
I gh spot placenent accuracy is desi red (e.g., when

morpatiearmadigtiat smveces snd crradnatgm dondisieneandre suable based on, among

di spl a nd of her such a tio over
otheg e reaonos Slemes sorSp By i HandRt foeth Boiey Y BB mpcef
therhfd€rda sf&narﬁp&ﬁﬁ%ucﬂ?a%&frs sources are al so
conpat | with both Iarge rigid substrates (e.g I
X IWhen(highIspnmlgcteasesl) aanthcy dnddsited (esg. owhghp?éteemng f:llements for
substrates 100 mthick
hlglmf?rﬁgﬂtlpﬁaamﬁat Cifpassdaoioes Ruet PpER BT B e fhpiete weas,a
laset) Bid lﬁ%ﬁeﬁ-tﬁﬁﬂ#l?ﬁge Js@h@raﬁ%ﬁ%ﬁ”s&frcé aSast? @kcds iRl A8 édmpatible
et case for t errm melt-stick transfer
witlvBeih aars ngjd aibstrites @anor mshéet x d dnmbeglspaesdicavimpous or sheeted

di stance fromthe receptor, (as can be the case for
filmagyibatratose(ers- a XY ap thigk RAWTEIYE SBetShat eri al subl i mati on

oy SRR MR O el B kB i
recelpfori(f it eypianlydettha\bdsh férttherted efpltestick tmnﬁelmaechamsms) or the
i nstances, a mask can be placed between th

donghghset eancbet qﬁ’éché@gﬁtcb?tancglfﬁqm hepeaptr s ‘E?éﬁ}eéﬁ'f)f?ﬁs fy ablative
tran?leé ﬁ}%_@{l%n%@% ? - BBkl BHERLL {ral?ﬁffér%ecthﬁﬁgﬁlgf Mn at Ieaﬁ some

converter nateria resent in _
inst@@a0 predsafl @tvaoiud et Beuszdno hbkthd éorwc‘r @bledt dn hmm’latd ¢omtact with

LTHC | ayer (or other |ayer(s) cont ni ng radi ation
the @ﬂ@g@t@b eﬁl)som inpfangeagempilecandiemlagd ?@t"fjeg th gqnpa phegt apd the
1‘606 OI'a %Cﬁ)g. I'I? %J;ll {)g réﬂ?&ﬁﬂg%r%am ?BH tl&elreg tSP after transfer. If a
ranster or patterning of the transfer |ayer

l1ghﬁ'-|f<§1ﬁézi't Qendéms@ imaddiRdis Iiresehhm the depdrpmdiafigpsoate yan then be used to
sel ected portions of the transfer | ayer

heat tha AJHEF kaygr tas othee lqyég@moapanwlg ﬁaé]eﬁtmp,agﬁg‘;)%r,) i fRyimagewise
fasrg Igget I 81%&%1]11}2 é’f B nﬁlgiso HB%]EI it Eﬁh elﬁ’%ﬁig% Eérf&ﬁ?uﬁi&@@[se

ayer THC | ayer as
tranisfer bl [)ﬁthﬁﬁm@@ﬁ‘ et tbﬁldfeh edyer from Ehed@ioe sheet e ik rd:dwtor
optional interlayer may elimnate or redu

tr a“ﬁxqﬂ@allmelwa@depcprapns ofghe Hansiereyer agﬁetranéfef@fi [i@ fhe receptor
Wlﬂ?(ﬂlg )‘éraHBIIerr%ngr%Y er{lﬁ?a(éqf(tj ggrtl%ggg? he oﬂf& HSIErS OE [ Alcﬂ()??ﬁe)et K8h as an

rece ortiron e transferred

optidahl 1h@ﬂ1a9ér drierHC aysf & is haytes desEhBéd?hﬁbﬂny Thﬂl]ﬂimnce of the
i magi ng conditions, the adhesion of the optjonal
OPtlonﬁlelrltea}»ﬂWr ey elifeinateiaCredipe he tangfeg af waterighiiopyps LTHC layer or

otherdpr}m%lmate 1%yers tEFor example, other interlayers) to the receptor or reduce distortion
in the transferred portion of the transfer layer. Preferably, under imaging conditions, the
adhesion of the optional interlayer to the LTHC layer is greater than the adhesion of the

interlayer to the transfer layer. The interlayer can be transmissive, reflective, or absorptive
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interlayer to the transfer layer. The interlayer can

be transm ssive, reflective, or absorptive -12-to
wonegioag4s adi at i on, and can be used t o attenuaPeTmIS2004/038448

ot herwi se control the level of inmaging radiation

transmtted through the donor or to manage

to 1hﬁ§ﬁ%rr§&1¥iﬁ@r§ ainB chilBe Q6 attéatctoraidrisk @ofitesiuhelevel of imaging
thermal or radiation-based damage to the transfer

radiaaye tragsmitied thoergh Hhy.dorey 1t |néan|agq EMPSLAEHES J@éhe genor, for
t h :
e BhTE B a5y L P O R R Mogmneine

MuiplB ifRérBersBinde prétePer ati on, a Iaser can be rastered
or otherw se noved across the | arge donor sheet,

t he
| askargbdner sette can behsedoipeludingdloner sheplsihai heee length %nd width
dmg%{sltplgg Hfs a %{e{éép)ﬁ Hiqugghgp%filtgnac g?rrdclaﬂ %e %a?ste eféj@%tflquvme moved

acr@élCthé e éj&ﬁﬁﬁ sBahe RerRERNeRICtiSo1h %bér@feﬂ téM@enate portions of
beneat h the laser. In sonme instances, it may be

thenlepessheeyaccdmig @bl desiret passrv ehltemativey, éléfq]@&qiitm?é’l eystationary

e two nore djff n don sh to form
and g P e R PR SO DRI R Pt
Mul §] Qe nMBEesIR YA eadysg, dRIABE, d)ohveanih &F delgintially use
separate layers or Separate Stacks of | ayers from

twalof mereedlffemndxvncs lsbestssto fivtoh eletaguie deyieeskan aigpeRiPts dopgxample,

o 5 L B T SRR ks o
lay DR -frfn dikbrORRohMOdHke@t Milltihyerfs@ick€ ¥ Mt Ebe @arR@rRd as a single

transport ayer and a LEP |ayer can be co-transferred
trafisfermndt fsomgl semgi@qur elgneahat iselresmb&d;m ®, indJ.S. Patent No. 6,114,088

VBT SRR AT A0 BT LB Yl Rt

froﬁ{:ésﬁhgle RBRoA! 8OaRfhtSRENPR, § YRS RRRIIRE ﬁol?ﬁﬁpﬁfﬂ%t&mlsﬂve
'ayer on the receptor. For exa

layet @mthreaiouminséswdritone h einghet donps . nglultude é@nqr shests ¢ragdserhe used to
el ement 20) can be 1_Eatterlned bgh % Y8 the rr{a

forpry seRaAL COFFPRLRIS IR ORI 'QET PYEGFEENT e "HRT SR s

ele&t‘?cglhﬁfff'ﬁéggerﬁ cldiRints (efe0! @B HinbYeBh@Idhate 20 @Rl patterned by

transfer patterning of ane or nore pixel or sub-pixel
seledtareidrmal tratsfasofetdctrically hetereorganig mateq;@lsdpnqintq:d eqnpt), followed
ers, charge trans ort.la

by seteespeone i fand et he ok B ahiebp EXBisgigt cloments such as
col%?ﬁﬁéét(é deerar fiBREI0S, 5B 5kiRElalérdNTheletRdsRAl agefeldctode

erla S on a receptor'to form adjacent
layesy amethe litor t i ons of adj acent deV| ces, or different
portions of the sane. devi mat er

P 0 et SoraI e S5 bR YRR e
on %q%éegfﬁr% fort ad ﬂzeﬂﬁﬁédléls ﬁb\fﬁéﬂsydfrbﬂfa{c@ﬁ'd%{u%@é oPAiffdtdni portions

ayers of materials previ ously patterned onto
of tH&eame depicor Ariatieelyphaterials $fomr saparatodanoosiiests qrpbhdignsferred

dtrﬁgbkon t@?)g)%; c?rl 1;Atpgg% g&iy}g/&gdrg ﬁé:atgono\gltﬁ tl?erQayers or mgenals

previously patterned onto the receptor by thermal transfer or some other method (e.g.,
photolithography, deposition through a shadow mask, etc.). A variety of other
combinations of two or more donor sheets can be used to form a device, each donor sheet

used to form one or more portions of the device. It will be understood that other portions
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conbi nati ons of two or nore donor sheets can be used
to forma device, each donor sheet used to form one or
wonos/pousi ons of the device. It will be under BCom82004/038448
that other portions -13-of these devices, or other
devices on the receptor, nmay be fornmed in whole or in
of 1Rbd ddW¥ce8Not cikbiriddbices B @6 @8 ptonGhikbé'rmed in whole or in part by
photollthographlc processes, ink jet processes, and
anysuifableprotdse rnC!‘udlltg PMOldhogt‘aIﬁkc prosescdH ﬁ@%]@éB@f;eSS@S and various

whet her con [ aI I use new

Othaf)%?tl%?fsr{l?%q@ seas Blg]f:t%%?onrve%ft}ﬂnagi nggvbé developed.
tyPgheboR&H iBRfatd bz{rmé SpelyRel HBSt Ohe bilitable t oieptﬁj?fﬁheﬁlm isa
pol yet hyl ene t er epht hal ate (PET) or polyet ene

polyegséxt filal, dorex@REM, pblyethyleneitarephthalato (HEF) drif ttwlemq: naphthalate

S S SO i 6 g o

trathibdi6h 8PTighTBE R 3R calar AA0e1ENRR BRlsuSicahik kiebNanical and thermal
propertles depéndi ng on the particul ar application,

stabidity pepesies. deperelingom theqxanmutaatapphqanoatcan basseds 6Phe donor
i nst ance uni f or coatl

is flat so th sca
subisptgeth 4 AGILEITS HAGRERSHS 3fag S SR o TcoR %%ﬁ%‘ thereon.
Thﬁ ﬁbﬁcﬁlsﬁgstgart@{p aﬁ%t@%lgé‘lh}sseﬁé&?éd H&H%d@erﬁatlsatl%tereﬂﬁﬁpétﬁtﬁe despite
eati ng of one or | ayers of the donor. However,
heamgidoat obadbrdyers of thehtonpncloséwen, asfdesaibad deveina yler inclusion of

bet ween t he substrate an r can, be used to
an Pﬂ%@laa?rebtheerstgs Sebstipte ?’3&&%&3@% Aedied |p pda f’%ifc
subsBYR frdlH 'hbﬁggehgﬁ&'driﬂ the-lihﬁ-l(tﬂ%)ei; éil,lnﬁg‘l'rﬁgﬂ‘%s STHeftyiBA thickness of
5onor substrate ranges from 0. 025
thepmmbe pulistryte Gafifes fionD0.025m 0.45 nfnmngfetahl}dkéi tap®. 1 nimnaddhough

donor substrates. may be used. .-The materials used to
thigleer oF fhianeg drper Lh B%‘%{?Sa‘fl@’gﬂﬁseﬁn optional adj acent

und q{gE Hﬁéﬂﬁ%ﬁ‘seg %o ¥ aﬂg\E %Qn&r%ubﬁfhrté)é(rﬁi ﬁﬂ&fﬁ%h&rhdﬁ’cﬁ:t:ﬂﬁﬁﬂerlayer

t he donor substrate the underl ayer, to control
cathbatel¢atahepomproveattheson bdiwesuths tpperesubsichi¢ frel the underlayer, to

underl ayer, control jmagin adi on transport to
coRtHl T RET g PorvEE T HE) g CEGF B0 P et
radidtf N p APl APRITIRF | lcja'%ﬁﬂ) }e@ﬁ(&r 1nﬁ§ﬁ1ghﬁféé§seﬂldttﬁe like. An optional

|ncrease uniformty ring the coating of subsequent
pribiyelagecnahdetused substerstumifanditptienng the ceaimg dffsabsequent layers
bondi ng str h .bet ween t he, donor bst r at nd
onigg e el AParSD BB PG E By i GO APt and
se di sposed between a donor substrate and
angﬁerRE&%I—% | ayer, for exanple to control heat flow
bet waesptidnel widesbyea heaydedobteé ot&'ﬂHéIWiae/éisp@ad befgveen a donor

I magi ng or _to provide mschanlcal to the
Su‘lfgﬁ%ra“gl Bk bR arors s exgBpLe R AR eat s SIEPYLEE sphiyrate and
theolfT @ﬁ e?gun@j‘ 11?% oo p?b'\é&@ e&dﬁ%ﬁgthﬁg\ﬁf o tﬁ@@onor element for

te ues o I ng un ayers are di'scl osed
stohhg‘é h:ﬁ’ﬁﬂhﬁg,t dd’sbr pﬁ)pé’ﬁmg4&t5m(a§tr@r dxaatplealof puitable underlayers and

techniques of providing underlayers are disclosed in U.S. Patent No. 6,284,425 (Staral et
al.).

The underlayer can include materials that impart desired mechanical or thermal
properties to the donor element. For example, the underlayer can include materials that

exhibit a low specific heat X density or low thermal conductivity relative to the donor
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The underl ayer can include materials that inpart
desired nechanical or thermal properties to the donor
wehesmatoss For exanpl e, the underl ayer can i ncl BA®/US2004/038448
materials that exhibit a | ow specific heat X densityor
| ow t hermal conductivity relative to the donor
substie. SSRH dnairRler] SHE fagbe WREElo inye syt By used tia@sfer layer, for
increase heat flowto the transfer layer, for exanple
example tnpmpwetth@lmm@ W@Slﬁéﬁﬁ pf thvudtoymbf the donor. The

megﬁ fla%:lr%%aé/ra?sio 1n&8$le ?‘%treng ﬁt{e)rs %8% I%e%{larhpeﬁ p{(ﬁ)erties or for

adh§é¢1@1§5&t®‘é@n gRdubditutd-ditdGhe UTHTY BHind Al @hder)agér thixdinproves
i mproves adhesi on between the substrate and the LTHC

adhhsaytebetwayn thesubstratmandetbe LATKT ke oay fepult elessrdisioftionin ghe

wansREG e A FRGURLES db SuPF Rns LR o LRl be BN pEduces or
ehn‘%ﬁﬂ’c% 841h:8tha8bn oh §eparkion oA MRITL. THO NayeX #3514 @mpld) @hat fili gkt
ot herwi se occur during inmagi ng of the donor nedia.

othﬁh/us; caw dwihgdmaging of theudenopmegiay Sihisegandedico the aypount of

d b
phsFagiaicionpn b e By Fan SO oty BB R oBf grproases
hovRiTR! R¥ndyRSI@MEE B érﬁﬁby RRAIRY& s Mat hRASIte OBt dGHIE E6gree of

of separation between or anong |ayers during inaging,
sepéatiore ketwebeot anprpldyere dannginnagieg firexample tb pyeduse an air gap

durin that .can provide _.a t
bety g ATesn e x%%ﬁ?a@e%thaw Bt A R R e Bl dipgration
durﬁx%eiﬁﬁg hef@dy &1 1’66 dg %%ﬁaﬁ‘fel SRIRSrddadd ofMB¥eNBaOBREPAES R ated
heati'ng "of t LTHC |l ayer during inmagi ng. Providing
by lmatlhg af tled AT lafyayduret@dmaalrlfgexﬂé®v1dwagu¢lga duempel may fEadto fewer
. underl.ayer may be substantially transparent at the
lmaigH’ﬁgc{ ‘if)(%/avel ength, or may al so be at |east partially
abspdiddéBafr i ﬂe%%étiiﬁlaqlgl thaSHr O af @€l |1ﬁﬁ%1ﬁ§ wavelen%fh or may
Attenuation or reflection of imaging radiation
alsmbfd:ﬂ:rlbaypartlaﬁy aljporpiive dr taflecove «Dfamagemra@eﬁn@r aAttgmatlon or
r can d,i,n danor
roflghiountd ipRE RS ir LOdr bl Buer oy b wist i BT B G on
dur qfng m nto the donor sheet. The LTHC | ayer preferably
a radi ati on absorber that absorbs incident
r adAaﬂ'_ITﬁC (asrelgca,n Hedsa@nded igiphomshdets Qﬁtb@rplﬂssealt dipdesse tp couple

) t f.t d di.af, t
ol S Sy inee f obanarg: “eyehif Tl bRETETs ot Tl A igrion
absg)ﬁ)%r fh%?ﬁﬁbﬁfs 1n§§&§ Eéﬁu!tti/on (E I%e 152611t U @lﬂ%@&@@cﬂéfﬁﬁ a pGrtlon of

he LTHC | ayer absorb light in the infrared, visib

the ur(c1ddnt raivdtiondntorhegl tore:aatdé trahferedfahbe trmséegd@}ter Erogpide tdpmn sheet
nd convert the absorbed radiation into heat. The

to (NSHCERPHn absorber (s) are typically highly absorptive

of Ggﬁerally, the radiation absorber(s) in the LTHC layer absorb light in the infrared,

visible, or ultraviolet regions of the electromagnetic spectrum and convert the absorbed
radiation into heat. The radiation absorber(s) are typically highly absorptive of the
selected imaging radiation, providing an LTHC layer with an optical density at the
wavelength of the imaging radiation in the range of about 0.2 to 3 or higher. Optical
density of a layer is the absolute value of the logarithm (base 10) of the ratio of the

intensity of light transmitted through the layer to the intensity of light incident on the layer.
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sel ected i magi ng radi ation, providing an LTHC | ayer

with an optical density at the wavel ength of the
wonegioag4s adi at i on in the range of about 0.2 t8CBUS2004/038448

hi gher. Optical density of a layer is the absolute

val ue of the logarithm (base 10) of the ratio of the

| NtRABAKOh HsolveOhtatelinPErabetinefdrh iy dst@Red theodgayerthé DTHC layer
the intensity of light incident on the |ayer.

or canl be Ranthatriogencabslydissribyied eFargxample. pedaseipesinil,S. Patent No.

' t hrou t the LTHC | a r
624 S Bt B St oo ST HE Tafef e psed o contrl
temPERAITE ? i1édinldoRor &latemt. Mis cn 278 B8 %o bRk blesets thdihave
et al.), non-honogeneous LTHC | ayers can be used to

impeovedrioinsfee ppoperites (@ g pbetter fidslity betvoeortheintandad transfey pptterns and
to donor sheets that have i nproved

tca?nﬂjgive rise
actyal FAlER PYEBerti es (e.g., better fidelity between the

I NteNABE LARASH 8bsoPBih b Blafsiafitn 36A16@, (drTeRBMHRY dyes (e.g., visible
patterns). Suitable radiation absorbing materials can

dyes,ndtrardelet fyms, mfarml dyes,dipores¢ant gyes, vndiagiagiogypetarizing dyes),

. ultraviolet dyes, infyrared es,, fluorescent dye and .
Plgl?lglaﬁsalflp%ll?; Blgfai F?@Pﬂﬂ“%y@gﬂ H%‘?Sg R]éiﬁ}f ﬁoﬁx&sgﬁ) ’rs, é%Cf %tlher Suitable
abs%?ﬁ%g?lﬂ%ﬁals Wxﬁfngfésloﬁuita@leqﬁhiaﬁ&@ ¥bdBSed BElbles @dbbn black,

sul tabl e absorbing materials. Exanpl es of _
metalibtidés, end amiasulfidesbQuy tranplé oftd sdebled arlo dayst eagidnclude a

. hetal oxides, d netal, syl fides. One exanpl e of, a L
pigEe SPEASOREn Lgsr i bFEh HHED 28 9OGRRBIR PO Affbther suitable
L TIHENRRR iR mA@N Dr I dRRAGAL 0x3dCHorBSd 8da Bi®Alth Sfor example, black

pol ymer. Another suitable LTHC | ayer includes netal or

alumirtuah (iretaapargallydexidisedraldmasinahainga blackyvistialrappsaragyies, Metallic
bl ack al umi i.e., tially oxidized _ al um num ,

andifagi P e i e el o Rl A O SREREY putteing

andfCtQ/gB&Hﬁge {iééiogﬁioﬁﬁlﬁaﬂﬁ:ufa%"J&gnéhymﬁﬁgé‘_fﬂrﬂk!& $5ing UBhdRS and any

or- exanp sputtering and evaporative deposition.
suitRaletdry ot weecantiag tavysiqmesy LI E dayresc-an sisededotsasichsr coartining two

any suitable dry. or wet. coating.fechnigue LTHC
or iy B Jrvei Tasmng SO Ob o CONY RIS L) 5P~ Rl an LTHC
laydr afrbk Z?ﬁ‘s?ﬁe?llzﬂé?ﬂi))@(g i I ei,ti%g F}mtﬂll_l'?' E@@F oflbBskt MuhAkum over a coating that

mat eri ayer can be fornmed by
convApocarblepblack disposedtimp bindetyer of bl ack al um num over a

coating that contains,carbon bl ack di ed in .
bi b ks Ble (6L dnratifign subss i ALY BRCLpey PoRipgent i
parg&llgte Ifé-xglg di&¥Red TRY bﬁﬁiepﬁﬁéﬁﬂl}, of & 108k b?ﬁﬂil@ﬂﬁpér%&'ﬁh a binder

I ssol In a binder material, or at |east partially

ma@iiap eWaen disperaedpart eulatensddatical absiibers agé wisdr e garticle size can be,
particul ate radi ati on absorbers are used, rti

! he e
at legsp i soahe Htangss, 004510 PR QA deRs: AndPRhRe ,ouaﬁa&m gfiléssm%&ltable
5§ i i Sbdebhe A¥sRific d
t :
e S BR0 R Aps IR im P USFosi RSt e BRLE, EUREIe e may
be &RER basat oA fapesishiicas] yaubitiy ibearchasegntibAgydithna specific binder
factors such as, solubility in, and conpatibility
or agiating s veeds wcpll; agyihg geavelength range of absorption.
Pigmentary materials may also be used in the LTHC layer as radiation absorbers.
Examples of suitable pigments include carbon black and graphite, as well as

phthalocyanines, nickel dithiolenes, and other pigments described in U.S. Patent Nos.

5,166,024 (Bugner et al.) and 5,351,617 (Williams et al.). Additionally, black azo
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or coating solvent, as well as the wavel ength range of
absorption. Pignentary materials may al so be used in
woOheosloFHa@s | ayer as radi ati on absorbers. Exanpl esTai2004/038448
sui tabl e pignments include carbon black and graphite,
aslﬂvvel | as phthal ocyani nes, nickel dithiolenes, and
baddt YHRB Lhed Paéraixhn zdl68% W,
plgn?é ugnedgaet aPﬁer%gEgerS 351CIO glf%éx(gsvfl F(lsarrs ?%ngé et
dianfddiint irehahd yuckbll aolyebow carl be picgite Anasganie etgr@ntsaap glsp be used,

Gt LA S8 Sl SR BUGHER Wy i
1nd1H§1e%fﬁg tithRRGH B i Rin fﬁ%Nbﬁelﬁﬁﬂ tBhSRnb BotkHe fidium, nickel,

I'né ing, for exanple, "oxides and sul fi des of netal s
pallsdiain, phatiabmgtopper, sBverngnlh, zitconium, m@ndﬁﬂd zalndéellurlum Metal

tltanlum chromu t
v, G R B e O S5 PRk s
I o] Met al
relaed tga%eéﬁl%ﬁ%ar“’b%&"gnﬁ’?%%% A el e, O
br avize! sidiatiohubsadbax intg de vaet] edhérde ¢hesformetf patsicley, as described

related to the hronze f 9

for hsieace MV Prige o ors oSS dhay s b lctesf iy SF patent
t

No. 3556, e Tedhs QA5 SE8e pFafgRAldoORf ck AiploMakAAR, blimuth, tin,

indidhs ¢d1vs@eh aml 2ih&S. Pat ent No. 5, 256,506 (Ellis et al.).
Suitable netals inclu for. exa

o1 SSHOBLE RRET orar G o LitFy gt B0 e TORHPE hygers, such as,
for Q}larﬁ&ﬁé SphfeRBh ?m's #hﬁoxj'oﬂ]igl H3¥&ie fe@fﬁk}] d81ykviny it ame‘gﬂls

or exanp , phenolTcC resins g.
polyiail aa&(ta&@ delyaam)l'l acaste]SJ pdyvinyolepsy chdyhdéa;u pylryatryha@sJ qqgulosw

pol yvi nyl acetates, polyvin acet
cthc i PHS, MSOIJHERY, BT O PN 5o it R Gty ey Efie
oo 55y RSPS9 VS g B i
Additiads duak @s pe@binitiitors atnyladso ‘q&dh(ylnéa“d todacibratecerossihking etithe

Addi tives such as phot oi n| tors .my.
LTHG e T 5 @ oDPHR: e bUet RarOALRS BFRBGFSg f cBdiie o

d
cro G R BRSO s 2 PP Mh R me Gomer o Wit h

opt Tm%blmmmnhermplmme| (exm.,pblymdrhmaybpprage,iie at least
resin (e

t
somfer{8gtaRgsssthe pﬁléow%ﬁ%n%@#% &>83/P%ffﬁlsg’ﬁg?%t?b1§?y§) Bgﬁ%‘igg{c
layeg.r Thlg ?Irlncgl%:ha httay % th%ﬁe%&ﬂ]gstllc-%&l hﬁg‘?ﬁipro'vte tl'lesa&e}%?g% BE the |]‘_,th€ layer
to thel f6ndraybdirated Thivle dmbodmsmb Sllla‘ leihéer 1h¢1u«kn;é25€nt56 dvtr% Kttx,cludlng

t he binder includes 25 to 50 wt % (excl udl
the g@lvoRiry hepretcukaing (eaght EroqRl) drer %‘g‘%técrﬁeﬁmt Pﬁ? rahly; 30 to 45

wi. oetﬁeﬂnop&f%%ﬁ rgﬁrﬁfaﬁﬁgﬁrhﬁowgpmhgun‘%? f"% md“féhﬁ%h@ﬁf@ Be used

esin anounts o stic resin
(e.gTBIYtoDIES Wee. The thermoplastic resin is typically chosen to be compatible (i.e.,

form a one-phase combination) with the other materials of the binder. In at least some
embodiments, a thermoplastic resin that has a solubility parameter in the range of 9 to 13
(cal/lem®)'’?, preferably, 9.5 to 12 (cal/lem®)'?, is chosen for the binder. Examples of
suitable thermoplastic resins include polyacrylics, styrene-acrylic polymers and resins, and

polyvinyl butyral.
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(e.g., 1 to 15 w.%. The thernoplastic resin is
typically chosen to be conpatible (i.e., forma

wonesspiesg conbi nati on) with the ot her materi aPeTaR200M©38448
binder. In at |east sone enbodi nents, a thernoplastic
resin that has a solubility paranmeter in the range of
9 t @ohdedtioahl coRting 4ids,,subli 8 &irflblayits 29d Yispersig dgedts/10ay be added
)1/ 2, is chosen for the binder. Exanples of suitable

to fahiditate fleaeoniing prosesss Tha &iTEHe layey spax: bs peatasd onto the donor substrate

.Styrene-acrylic pg rs._and.resing, Q '
usif by Py o poat i BRSO 40 R S g AR S LTHC loyer
car?yé' R & 1808 s FHhS RBIRERIPDRN K ess TR, 038R EsI 20 i) preferably,
acllitate the coating process. The LTHC | ayer may be
0.500ated0 gat, and heod poeferablyh $ umatos7 psi. nn moxganicdt THGflayer can be
coating methods known in the art. A polymerjc or
coajedyam pCleast somp dsiances i B higkagseid the rRnge 011“@9@95 Qdhfgim, and
i.nstan tp a thickness of 0.05 mto 20 m,
P“%?@?@r@ﬁﬁ&F)gygLnn1to 10 mm and, nore preferably, 1
M 1AQ 1asidne d¥liohMANBARYSG nhahtKe digREd BatWedrethe QAHKU laybmand

at |l east some instances, to a thickness in the range
trandfeidla@g0 T he gntedayer carbeiuged ofos exdshple, to ngpimize dampge andy

| east . tional interl be_ dj
copRBatp of Sffcrairet Pafiondy T JRbieP gt RROBRWREIEED
disRE % 8Fmebi1ohi@X aARAE of i tHH thinsTe#Rd PBARAST @itdransfer layer. The

contam nation of the transferred portion of the
intenlaes fray alsayieflucand thesdhetiemof the traasfel loyeste thgregof the donor

nmechani cal _danage of in. transferre rtihon, o
Shaef o RSO SFaPErprg o Pish GoreT Ry R €oP BRFHErng gy lFer does
noPAESS! RRh&hidall§ dbdRNRSE tndR YRS it idgnbiidhs, PartiddRurly to an extent

donor sheet. Typically, the interlayer has high o
that hedenes| the esnseramcimagPnef-danstioypal. (The intatlavier Bipéqally erngains in

not di stor. chem cal deconpose under the j [
cogiarts BRI SGIPPERPER §¥ ETaR B Sn N Rt MEnbPE{ fhpsterred
witt B0 ehedfEedydmge non-functional . The interlayer

typically remains in contact with the LTHC | ayer

dur iSngablhénterlayesy iscluge, doresmpiel HOéYmﬂEtfﬂ@&»kmtaﬁlﬂmﬂs (eyg., vapor

transferred with the transfer | r, Suitable .
deperRtER P D o PR D S L SPOTIER Te i vaRgrgeposited
la}Je?syﬁf iﬁox%@nig oxidé@ROE.. HROO Tikdn®sl 208 biter @M HSIHes)),ABAJanNI C

l'ayers (e.g., sol-gel deposited |ayers and vapor .
orghapdimt gadicl @ymrositofayémo ngiccm@sciriaé suiteblgas ingsrlayeranaterials

RTINS Er e T R

resti‘[?? thahgy BS clobliBké AY P hediBhBiatidh, r cAGhiaI&rdaghéht including, but not

ernoset and thernoplastic materials. Suitable
lintiteelrtoperedslink¢deor absslinkeblapyaasylates, potanethapyylates, polyesters,
cr.ossli nked b

copEt-dai AU T (hevgret GRER 5t Hesaog ot D TTHC layer
as,;fgféﬁrﬁﬂg,acﬁéﬁm%ﬁsﬁ@ﬁfe)éh@t)ﬁ%nd REbXHRNAF kIR to form a

yester’s,
crosslinked interlayer.

Suitable thermoplastic materials include{, for example, polyacrylates,
polymethacrylates, polystyrenes, polyurethanes, polysulfones, polyesters, and polyimides.
These thermoplastic organic materials may be applied via conventional coating techniques

(for example, solvent coating, spray coating, or extrusion coating). Typically, the glass
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epoxi es, and pol yurethanes. The thernoset materials
may be coated onto the LTHC | ayer as, for exanpl e,
woheosmspl4ast i ¢ precursors and subsequently croBeiiuskmd/ 038448

to forma crosslinked interlayer. Suitable
thernoplastic materials include, for exanple,

tran?iﬁ'oﬂ ?é}ﬁ%(éré’thfes(T pot tl’l@i@ﬁdfi%ﬁb’ hksfls RObYIS YNBSS the interlayer is 25
pol yur et hanes ponsuI pol yesters, and

°C qn@rqaltem preferabli 68 Cton greatsp| Bstoiee mlgnlmnentmh@mt@layemyludes a

lied v conve, t|o coat | es
therm??ﬁf temiatsiel Bl Bl s HGRoLBra g Gehpe G B L B ganoter
laye? Qftih ot nTg’ pl“ﬁéi nltéﬂ ty&f}ﬁa}%@éﬁler #8ndnfigyied, ibsWibing, reflective, or
t enpe at her nopl asti c material s suitable

sonfeammhmeatnon tlndresoﬁ, aitthc irag/gang raélansn @avelepgibat er
preferably 50 eat.er ne. enbodi nts t he
i ntle?lrga%rm%t b %SH@PHWF ¢ R RRG R 4 PHRPIf et
metd Jxidds ﬁﬁ sﬁlﬁﬁﬁ% %ﬂ& idPIRR! BhbbrEcAtihg, BRIdiRL thBSe materials that
trans ayer during Immging. The inferlayer may be
are hightyatraﬂsmmm s sefleztivabstbe binagjng Helitl veavelength. drbesompterials may
onbi nati gn thereof, at .t

be anglied Bie fieh trw&reggﬁ%veﬁ%qrﬁ%%vgaggcm%ﬁ%qn@f b PP apss ¢ gy apovum

A€ onf Qo1 S%a qebay. s, netal oxides,
Spu&ngr%r%rk, W%FA%?H glr?g &rFor gaﬁedc&eggr bori coati ngs,
i ncThedinteglaydrassy pramlelaaiumbbhaf beanefitsh 1k ligtetl ayeen sy s iaparrier
or reflective at the inma wave th...The

agaipgk t@p ,trgpgfeh%f)mggn%]&ﬁqrpgg % g;lg-ttql] bgat convers1|or? Pag"er "The 1ntseelayer may
alsd Acg a E&n'%{f?ﬁt CANYEY St 9 b3k ¥ RneAINAMN &BRAnge to or from

niques (e.g., vacuu sputtering, vacuum
layeﬁts/@mirﬁite tireretor Iphay airo pretiuldepbs telmpaem)ture‘ﬁlttelmed: irethie dxaesfer
provi de_a numher of Feneflts The terl a

layqééo éhaé shermally upsiable mafasialsiGan be trapsigire %frelxain fer ! %(ﬁ’?éa-‘/ef
canla]k%t 4 th9rllf @ﬁfflgsgmlo é'o?l'trgﬂthle?éﬁ'f*ﬁ!riI erathREat i B BYEhetdRYn the
SO act as a barrier t can prevent any nmaterial or
integlaydramn nied transfe tayeandsiviedo dre ttmpenaluay eutzsnepir ioxtherbTHC layer.
thereto. It may _al so nodul ate the tenperature att(%itﬂeed

Thif Fay AEPFIVE AT @rahitség@p supagergpelngss, Wu S165f%
[
wofRS0A0S3, SRCpRE SIS R R DLy b o
mehbs ihehpeaafatred mitetidle i nterface betvveen t he
|nterla er andthetranfer | aye at|veto

SHPUTAPRES PREAIn PO HS. [PIIE Hen X arp spmtymltlam
suriiraggéféﬁh@gfsnréﬁtes?@?%ticﬁ%’erg lan& coatBlal RCEhE @1&’(9&19%50? ’theeﬂx%?layer may

he tranSferred |ayer.
deppti®@se fweoro fuchres| for exdrapyles thermatealad of the smtbrﬂayen thm:]atmeljand

plastic nmenory in the transferred mater.i al
propestigy plothe L1 layenn thei TRAtg ) i2pd pEeperties © E}mt}:@séf gq,yer the

wa\?ﬁf&l@{ &t thl ﬂﬁ&@hg d&dlaﬂfo I&nd tﬁé‘ gﬁﬁﬁ%ﬁ té)ﬂm@ilg'g? rtﬁesdonor sheet to

I Ci Zzers coati ng ness of
1mdgﬁ1g&7aﬂ1a;46ﬁ F@ypdﬂﬁﬂandteﬂayérach@t‘rﬁck&asshf alse, 1nfem]ay@)¢&1vrpdiléy is in
the material of the interlayer, the material and
the range of 0.05 um to 10 um. For inorganic interlayers (e.g., metal or metal compound
interlayers), the thickness of the interlayer typically is in the range of 0.005 pm to 10 pm.
Multiple interlayers can also be used; for example, an organic-based interlayer can be
covered by an inorganic-based interlayer to provide additional protection to the transfer

layer during the thermal transfer process.
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properties of the LTHC | ayer, the material and

properties of the transfer |ayer, the wavel ength of
woOheosiosegs ng radi ati on, and the duration of exposmiSzo0af38448

t he donor sheet to imaging radiation. For polyner

interlayers, the thickness of the interlayer typically

IS ARhdhe ands 199er@s Heludkd th the dBhor sheét. IThe t@asieclayer can

interlayers (e.g., metal or metal conpound .
include eny snjiebl)matetial armakainds slisppsadria onatoe plos/Aapers, alone or in

typically is in the r 0f. 0. 005 mto,10..m . .
conpipasep vl b Paltfs” AR TPt e S et Bl splostively
trarRERRI 8 2RREH ih PbRIOhAYE anF dfitabR tHAYRF Bfdchiiswhen the donor

I norgani c-based interlayer to provide additional .
elepemttie expasad taoditdve heatmg o ¢o ivhagjrg radiation ghat han benasagbed by light-

transfer process. -19-A thernal transfer _|ayer i
to-HAE FIEHET RAEHE. WG GP Qi5datto e Th ARe FuPofigRsS: g fhermal
trarsB 1AARE cAMMCRIL 13R1-&-RAE 8dvalsidi maRtigr | al s, di sposed

I'n orfe or nore |ayers, alone or in conbination with .

ot hEhe thetraali tednsfer Fyer ¢andhesised td faymer for sxaaplabiodordilters, electronic

. being selectively transferred a ni.t or in portions
Cirquyir igS ApiSt SABPEIGTS H R RS TR o R ERRY 1 ooty

did ! i i iSR! bAGuRiioh &ahdIREISTIOS
elelr%lg I at |lgﬁﬁf ﬁg{égglgﬁ)r%glﬁg%%gﬁgseld by iI@ilgavgl;;htlto 0- aheat °
trarsizooe) hetnl-imtlatdrakmarod degovteansistbrs, whargh eatpled devdenseinsulator-

enbodi ments, the thernal transfer layer can ir](cluge 4

metaj-gplafes-stacks. EEHICS BIYRORIRCE RN TRNIPHEE faTRS, integrate

irdif ideRr Phatih gy hEIYSAPhi8 eldhfn®y, filt
mrc%;?t?@o?deé%c%%,#%&%?sé ﬁ’egﬁsé’si gﬁyérg&l ée?’e%%%t%? S, capalc iet or él , e
(e.glj mmldedyop fidtets, fainrhttening dltew, cutiaf€Ebenst andghplke)mmiroery, splitters,

el ements, field effect transistors, bipolar .
coupleghSPEIYIS; mag‘fﬂf‘i?ﬁ% SPTSATSYLF Sn SV ERoaHoat SHERS  Phgiis Poglation

£ 0 5e B @1 Shatifd, Piez61HEE devices,
sonfiHt ApIchREMLAHE e RO, ARIMTAC] cpla bRt piesGIetgdevices
ferroeganicalesmas ubindilamtett@aties) ogeornbinetdmuuberers; firzsksple, the

integrated circuits,, tphot odetectars, .| asers, * enses,a .
compipBERR efeldeld §HEtigAISORAI T BoR ANBRESSeNt {afing A an active

] ishla§! S 8HAeH by IrdBfcti
ma{c(:rﬁct iﬂg%yff@??? tg lgt?%l Eigh%ll?t ﬁ)éh@??ﬂﬁgl)s ,nlla?ﬁtﬂrer ors, l]é,}}pl itt e?rsl,g, :
multivoplpenent teansfelr neis andfodausiagledayer.sensors (e. g.,
evanescent sensors, phase ul ati on sensors
i nt &P¢ BRBYietlAYE caehe 6$§9t1"§g’gg‘?rﬁ@tllp’it¥?8§f,een8 fipiafhe donor element
il L f20 | A Ld, infore th
o R PR b, e, e than cpe
traffstiér 1eyeanp ket atnndtigeddonstiation of trdrisédrdefsingatsingle donor sheet.

transi stors and aqrgani.c el eciral um nescent Il.anﬁ)s as an o
TheypeceRiar SHDSHAR n&%yrbo?yanﬁ’d?enhwné itent PﬁP%%F‘%%EP lggtipmncluding, but
i | r‘ o . | 1 € %8 t
s 3 ERY S AU Bl MFLY 10 A4 compantnd
plabtayse Foe axartysle setaprdn subbtyatdsheaynied dny typeaoSfubstraselof digpiny element

the donor elenent to a proximately |ocated r.eceptor .
suitphlefor disalay pRRliGationh eife cTFSiVedisPIAY, IGHSFRVG cﬁ}ﬁa%n fransflective
displays, micromechanical displays, and the like. Receptor substrates suitable for use in
displays such as liquid crystal displays or emissive displays include rigid or flexible
substrates that are substantially transmissive to visible light. Examples of suitable rigid

receptors include glass and rigid plastic that are coated or patterned with indium tin oxide
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transfer layer so that a nultilayer construction is
transferred using a single donor sheet. The receptor
weubhstosa4ge may be any item suitable for a part PCOiUS2004/038448
application including, but not [imted to, glass,
transparent filns, reflective films, netals,
Ormm@@dtwlslo“awmpptam ipoky-silkaam (E.SF Eﬁmbleothelet&&mstm structures,

ubstrat es e any type of substrate or display
1n§11 g’r‘?@rﬂrgz%‘f {{H?;%Ilsgorﬁor di spl ay applications, e.g.,

em SSiiMBleck bl i v
di spl z;ys m cr gﬁ%ﬁ%ﬁ’? %:rgﬂdg [ SEB?%@@@?%&I %@Qﬁsb@&we I?Olymer
filmscefiectivestilsst tratsflective filats| polbuzing fitms rnmﬂhl‘ﬂpémiﬁlcsnmms

T T L —
coﬁéé@%tr %Qtttérﬁéci With re%@ﬁﬂaesﬁht%ﬁafs Qr H}aﬁé b8, ok 8 n%}@fﬁﬁﬁg OF arrays
suitable rigid receptors inc de gl ass"a ¢
foph@dsdlmctly latthaflexibleatiedracy orpﬁstntikhﬁé t thetflRxiblélsubsirhte After being
e -20-or are circuitized with | ow tenperature
fO%?‘go%? feRoRary (camisy sWstigien epitahle aelyaies pubstrpigs ingluss, polyester
bagé‘u S%‘ ?ﬁa({l]%stﬁ)ﬁ:ﬂ%gclr%%gh{habst g&?étﬁy et h{i[gxglllaﬁzgg Séfyo%r%onate resins,

potyodafamiesias, \p@lypdhyt mmnsf(elgr@plylvﬁfyﬂ elglbtiveg polylvivelidene chloride,
ransflective fHérrB polarizing films, nultilayer
po fffy afetqlpy o). cribylgpq gster ppsese. S netllilpsedriageaie, sellulose acetate),
ARk bbitveh 13,?& ! %Bl‘%} L esgan
ana ' so be g oaétn(ka 3 5{0? grrn% (Ig%% 0> SlﬁlS éc}lgsct% oF n’&taorigané? s
elegtrohmzinesicaitalesices o pxtinqubstrite gk stte dairtBl o irIRG barrier
directly on the flexible substrate or transferred to

fil s copling o enesRfofh strkcey aldhe B’@ngwﬂ)éﬁfﬁé@ piietegt the organic light
r r
engtﬁlgg?%glt&éssﬁ?lntgf:ﬁ gleﬂﬂ&gs Efl%%fg RoswrE EE% L RQLY g:]%elg of Jaistoxyeen,
and éreditet hal at e, pol yet hyI ene napht hal at e)
pol arbonate resins, polyolefin resins, polyvin

resi eRt%r B strzﬁgq AR Wre—@ﬁqteémcb@th payY qu @ryppr@@f @Yectrodes
trafif1§eBfs Y | 856
T asess ?aj{acf?(?ljs fin lﬁé(tlog Iggse%?clc ?il’terg,etilé lljiongzétngt qlg%rgslsport
layan;d elottn@r tragpue Myesnadd (ﬁtﬁéf}ﬁlﬁﬁd:rﬁs hidfurgotigegtradse displays or other

ports. For meking organic el ectrolun nescent
deﬂ% rces on plastic substrates, it is often desirable
ri ' n_qone..or, bot h .

Lo, TOGkTEGR RIEEEL, LobPYHlORTE KRS, 670880588 macri
magbgamniledddiiglone efmiote ghstie ViyesSofanelddrigishiect! TRBE EQER S the

fr om exposure to undesired | evel s of water, oxygen,

trangder layes mayike, selested s aecded by theuses fromranengsi the prany av rikdle
col¥stdbrARY 81“%691511?9%6% 18 co r%?t%rrso%efx stctry‘%lng?l tv{? {rﬁ%gﬁgta red, blue,

capacitors, “I nsu or ri ace

grebh, alekltermidrdt]xer colreadd @HSPsTthe ép’éh‘@ﬁlﬁ as @b@ein F)Mfed The dyes can be
transport layers, and other elenments usefu
tr a‘éﬁfléé%lYf‘o‘?if RIeiesIdspscife weyelensthewhertansfaredde thasteptor substrate.

mes ﬁ&%\ﬁf hggtlcﬁxs hi ﬁ’lbrq{an rfnsgl% é‘)’soe.gf, dyes%avn)g an op¥1ca1 density of

less than 0.5 optical density units within a narrow wavelength distribution of 10

nanometers or less when those dyes are present on the receptor substrate, may be preferred.
Dyes with even lower absorption characteristics within those narrow wavelength bands

may be even more preferred.
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may be included in one or nore transfer |ayers of the

donor sheet. The colors of the transfer |ayer nay be
weoeebwsmseds as needed by the user from anongst t RETEZ4/038448

avai l abl e colors normally or specially used in color

filters, such as cyan, yellow, magenta, red, blue,

gr eentypigal cadonfilierdtansier s ieriudd miest afe drgﬁnc or inorganic

t t d. The d be t
cof P L UEREE: G SFEBARY & cubt enijomrs onsnor Hirgrar el
mdt@ il ay BE 8Pt Hall§ @Q)%El'irﬂcteg bef)?é ox"'%’fé)é S Brctief to improve

hi ghly transm ssive dyes, aving an op
peﬂglﬁganpy of)ifhellmsged lem fﬂt&ﬁ Giplsshnihngi efidie tylow filttsSmwdetibl May be

2 {) . \\ave tr| bution of 10 nanoneters or
© %tg‘i UORoRE 3’9 NGRS Ve o T he ReloF Bleptaster layer may
als® Wbsthinad @anef@é(f PRRLE frﬁ[lfd‘?[‘f%\ln)@ﬁ%ﬂl &8 toe&' ﬂ(}géé%fzers UV-

absorptlon Characteristic OSG

stah}émeﬂseﬁm]glt forbmgjaidesanmAMams for }ph@lf)&frbﬁﬁnked?&-pﬁoto-
égéiflgl& P ? filter trans%q?r | ayer can include at
crgs 8% ‘é}ﬁh?fﬁns 125567 gahadhesiypnr When 8/dypisgisedies analditive,
it i9Pérlepd] J sLer
PSR PRI ByPRSHITE At oD She Rt 3B Hasing
thTSOalfCtie The apeond pdiresive layennmay dBo cotalndy@Bat absorbs light of the
Sarg?ﬁ?or mance of the imaged color filter. Crosslinking

HEnEhhe fiPRgIRS laﬁ%ﬁ%r ight sowEse- be ef fect ed by
r adj col
2 Fgltr édtP(?b éfhlgé]??ra fgll;% &5 1&“&195%@@81%#{5 a;]inﬂy as%\i/t%l?le §%gyme may be
useddbhlttpre;felsed pl‘ghlftdtsnga)bmtluﬂethobeb Hite@ds havisy&Sod color permanency

asticizers, tabilizers fllmformn%addltlves
anf iR biead s SR Mol oo ap T HRamaks Volume § (Pigments).
) d
e R Ao ORbSioh o Sk ARl b Rped B e o

aql@eumcraad: Isylvpnﬂﬁase@bigmehhﬁkpdrhenﬂmey sbs@dbsodd With a®bpprbfiate
g . light source. The

th
SOl‘é%’EnE a%qféiaﬁéﬁ gﬁVaFlé%% EAI rfﬂwEl &qﬁlg%a‘@éﬁblafwna%l}@ntb hHpwever, it
ma?B§ Bfe?e?réd' 181ke A 2 RGusS@ r§151§ ?Pﬁ%ﬁ‘)éfl?%rbtn{?r ans I1snc%se the most

aser or |g t source.
prefeanpd [psgmemmsi mdy heirpihg rmm sf, blﬁmﬂesyaq@bﬁm@pe@ﬂsﬁu ﬁl @H}XngQ ™
| ste

suped by Pt oftsi e rhase %@Q%mﬁ Bt %fee;ﬁcaﬁy designed
for%%%e;}r@g?!su)n&% %?H%%E?Ma ous or g%%g%/el% i Smﬁér?? o of

appnquategmadﬂrs imy lprordee thfﬁaﬁbrrbaldtﬁ(ﬂﬂ;haﬂpnwén defdY 12dBd @A B transfer.
ent based pignment dispersions may be used

Whalil a’ﬁg?o ftfﬁteéﬁa%%?frlaﬁf ﬂ%@éu%eém/@rhlglba@@@reé lighesougde. (ie., xenon
ﬂasﬁllé{‘ﬁ'@eh%efy@e&}fé&({)h&t ﬁft'hf& g\éfﬂcfe?% gnerge?muo%g%)pro)ducmg

't ma erre O use an

polyhapacls asochscdﬁsqdug KrE&tPaltdht Diosd%B08, 737 (tBill§etCaﬁt$ 8nd 51298,023 (Bills
g})st preferred pignments may be in the form of
etah) nder | ess aqueous dispersions (i.e. Aquis (tm

r ef )i nder s
pﬂ'L éﬁ?ﬂ%ﬁ/g—g%gg%tﬁ Qm"f‘&ﬂ& 1th&¥° iy Ah&E &6 R e RN
Mayer bar may be used to coat the colorant layer Typlcally, a #4 bar is used to coat the

dispersion which contains approximately 10 wt. % solids to give a dry coating thickness of

about 1 micron. Other combinations of dispersion % solids and Mayer bar number are
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for pignment wetting (i.e. Neocryl BT(tm)acrylic resins
from Zeneca Resins). The use of appropriate binders
woayospsoaet e the formati on of sharp, well defi red/uSzive838448
during transfer. Wien the color filter transfer |ayer
I's induced by a high powered |ight source (i.e., xenon
used | P&HRidve Mfereticolfyg MRKNERES $dbdhetA, 4 Al ddbEn BthidkinBR&IT 0.1 to
an energetic or gas produci ng pol yner such as
10 mlics@isasaybd desied. Pat ent Nos. 5,308,737 (Bills et al. )

and, 5,278, 023 B|II al t/bin
0 st ol ot SatitorSisksqeP i BB P P A&pba h°
refe%ﬁé@ ko @@relé&)élul%ﬁnéh%gﬁ deGice 20bf I 1C Oflﬁiﬁéﬂtrdllﬂﬁﬁéscent element
Typi cal Iy, a #4 bar is used to coat the dispersion

20 oftdegive dOng fuirmsd ap phoxpjonswefage 16 ofithe Wbsivite 42 using gy auitgble

t t hi ck f
tectiiges ke LR DS s adisteit Gk AllereaDrt sslpetively
r%ﬁa'l‘i?%an?ifeﬁed £l %fe‘étrt)l‘anﬂﬂé@b&\f Bletlehf €0 894s af@alekfbed herein. The

knesses. In general, a dry coating thickness of
coldt filtet030 rayrbe tramsfematotsize decstmlmmnepcemeclhm@nb% snek |t1mag the color

an_el ectrol um nescent . devi ce r
filterp e sECoRd cleeiedey d%#%@tvg}% ‘f‘&gﬁ%@s %‘? Ef’
| h
i RGL PP RRE S Sl ot ARt o
elecrjursinedcahl demeti20) aqusefurtdaelgdqscmbe'ﬂl heptatl t by mm@erahodlments a

descrj bed herein, Calo er 30
actkh%ﬁtﬁ% TRy 5 IoHare PR B eSO BB RO U ARGBR e color flers 30

the Fﬁ? 8 ?gmh% s B BOvAEes flatBes ib %Erﬁie? desthiBed B,
ters e transferred to the
eI eI, alis asasi&maantduglrameﬁanoﬂ&rguﬁ)hdnm of ireelegk@nminescent

filters 30 are on th | ectr
deviget 10D P Flor O LURRRESC IOV iey 1 OGH STE S TPPEHSFYr 1 e

electtIQ)l EQLACAdWE, 10P¥aE fIG( E 10fn (BB eﬂmbdﬁ&%{ showd @reredoover

east a portion o e el ectrol um nescent el enent
elecﬁfblmﬁmes:eﬁualdvmrlmﬁduddsaobubsrm h12, lan elpotreluminescent element 120

nbodi bl ack [ f d
foriBp-Lt f OFAURR HEE he! S BRUHES P HPICRRBLRGP 40 13k gd 430c
(helteﬂﬁi?tef feﬁéﬁé BrcSﬂec%R/eﬁrQ@ chidk ﬁﬁeﬂsﬁSbf‘%rﬁﬁE@%ﬁ a'ﬁét@étﬁe@ﬁyer 140.

escri bed herein. is a schematic
Thecklagrouminks@noéltrentel 20 duotilndes ta fu*ét eaa:ct@kle d22.0d envmbaleatrade 126,

d h | |
andSTVHOF BT FeYiE TR B Eru PSRBT ECEEHE TP dhe
secq e?lgct 4d§‘ 126: Aifufihe d&fgﬁ%%@&u%&oﬂa ﬁo@sﬁﬂﬁes described herein

ectrolum nescent devitce 100 i ncludes a substrate
w1t11 if%pecamo teanbstoital N2, nksderitohehmesment de@eitdOyend the calor filters 30
surface 4 of substrate 12, and col or f|H5 ém

of thgbmbodzH! illysigatads ekl & aapi sApElY todResibstated
le&%h%rﬁﬁ%kc\éﬁjr eﬁéntcl%?gﬁnd_llhé tobsrifkQ)13H F m%‘%n%dﬁnent 1llustrated in

Ive a er e el ectrolum nescent el enent
IHCEZO includes a first electrode 122, a second el ectrode
126Electrolunnnescent device 100 also includes a protective layer 140 formed over at
least a portion of the electroluminescent element 120. The protective layer 140 may be
formed on and in contact with the electroluminescent element 120. Alternatively, an
optional layer or layers may be included between the electroluminescent element 120 and

the protective layer 140.
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and one or nore device |ayers 124 positioned between

the first electrode 122 and the second el ectrode 126.
wealbosghiake desi gn consi derations and possi bi | PCTAS2004/038448

descri bed herein with respect to the substrate 12, the

el ectrol um nescent el enment 20, and the color filters

30 9he ploeecBIDRGEMR mAY bdisd s’&lt@lﬂe itypefdf @yed oBJapdry that protect the
equally to the substrate 1 t he el ectrol um nescent

elegst@dmpinesceROelemant ¥20ee.60 b@mef jayersy encapwlast layps, etc. The protective

strated i.n FIG, 2. Ele x n
tay oLt fomed M bt tafe spiserd o p BB 35 3 begin Us.
Pate€A picaliGEBiblR i Nb0r00af0 10bes Eiraatyhl il Naricest Patent No.
el enent 120. The protective Iayer 140 may be fornmed on

6,522,007 (GCdiatakbt with the el ectrol uni nescent el enent

120, Al 't ti ti | la
LSt AR L5 iR BB B el B B Bl TR P
14(?l nﬂs H&‘éu’@&?ﬁe@&h iy foghAYBlcolbt Gilters2iy JitgecRbRINGREIY R de@MBI0 of
be any suitable type of layer or |ayers that

FI(b rlotmaiolctriféteesl Bétafelagtrohasoesaentalewire riOO 1RY bedomned using any

Smgﬂ?{t &nfé}gyﬁ?é; 8‘?231%%8@%3%&85@0# 53;1%11}} fﬁ%gaﬁgyewrtugmgeor ink jet
priffates n;%lﬁflsn:ﬁlror RERIChBY dbor &e;g)smoﬁ §1§th%£§£glf‘é AndthSrmal transfer

Pateé Appl i cation Publicati on 5967
me(Heds(eyat imeﬁabdsadiespn‘mddnlﬂl S. Pavertté¥r. 6Nd.4,088 SWLD,HQ 6t731()13’ lafrfay be

t al.).. Th cIor lters 30ar e
prefagyethdt b ey it 510 wh afsgret i e b Hset 14Qudhng Ly
tngIFl ﬁéslagggséilﬁ)@@h@reiﬂ’] regard to color filters 30 of
ctrolum nescent device of FIG 1, the color filters

1300dier elemcntsohaymem“@ﬂned] on teveletroh0ginessyntisderhant we grotective

lovSpr b CTRFAR. S TR REp s 10 S se e AEaar O apeier

emb &mﬁfxi @dnrkgéctroﬁﬂﬁﬁﬁés%@llxt debice 'Z@U‘ eflcir¥RRRResHER ARk 200 is
otol 1t hography, and thermal transfer nethods (e

- 9.
sm‘ﬁiar ironisnytesiocistie dlectrolunBnesPatt elavichid0 obFI1.4, @ﬂ&legdwllkmnescent

deviesp R dripa e PR aliRiseni Bhict o) inrbidesg atbsuals 412
ele%%ihg%&?@ﬁ't SlegEneB®0¥eRREd SN s RUfTacsA 10 1! &IMBRALS 212, and

ormed on the el ectrol um nescent el enent or
colpr fitters 2B0% 2BGly, @nd 2é0cg(herdnhﬁtcklerfatr¢d to,cob¢ativelyaas color filters 230)
che am of

forig G VRSB POt o S B0 T ggnent 220 includes
a fimt SRlcfrBhd S8 0 Q%&%ﬂa efé:%ﬁfb&e%?é) Qndl §nesbrrﬂlb1% rdebi'&e 'I%@i/s 224 apoamoned

respects to el ectrol um nescent device 10 of
beteleer thedirsirlevenden?? aelthe sech@l eltrbdd2262. All of the demgn

El ectrol unm nescent devi 00. i nc]l udes a substrate
considerations appessipLifies H@%C@@ﬁfé E@F{%ﬁ‘% TeSpest f%?‘#’éﬁa%ﬁ&

eleBBb AR RYERER R IR P Eind BRoSHRSTE BBLE tiRltbolent illustrated in FIG. 1
apply equally to the substrate 212, the electroluminescent element 220, and the color filters
230 of the embodiment illustrated in FIG. 3.

Electroluminescent device 200 further includes an optional black matrix 260
formed on the electroluminescent element 220. Black matrix 260 includes a plurality of
apertures 262a, 262b, and 262c (hereinafter referred to collectively as apertures 262).
Although the embodiment illustrated in FIG. 3 includes only three apertures 262, the black
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color filters 230a, 230b, and 230c (hereinafter

referred to collectively as color filters 230) forned
wonodashsi@ ect r ol um nescent el enent 220. PCT/US2004/038448

El ectrol um nescent el enent 220 includes a first

el ectrode 222, a second el ectrode 226, and one or nore
majex 6@ caraipeluge 2@ s\iabletrvaibed obaicneas. Haeh hpertire 262 may take any

el.ectrode 222 and the_secaond el ectrode 226. Al of the
suilghle SKPEdEi %l@iarﬁ?ta?%ﬂaanlaplwél, §i%ities described

her ej i . . . .

o o Periige Rk JuRlRS [ ¥n iy display applicatiog to gosorb

antblent Hghtotthprent conttasts biidp@tbet TFFS. GThel blagiphyitrboR6U (typidally
. the substrate 212, the el ectrolum nescent el enent 220,
inchyHing pRsoEkipg Pt pon-fedlpetinganetals, mRE! exdey s suliides, dyes or

. . i 3 4 | i i 20 .
P B B B OB BIARLORRESON 30 e o
theodispline Rleaty dibplafsnes oerk nelteed is2201 t80aqkm RBAtHgXof black

260 includes a plurality of apertures 262a, 262b, and
chrpgpem(axédechmadispley peistrpice Resip bdaski raatrix (@ pignzeit in a resin matrix) is

ur es .262) . Al though the enbodi ment .illustrated in
on ARERATR LR G R o g BT g o B° o6 e
dispRésiBdtfate<ordBEt toRininBebstdRvRB ¥ind Hichaatiermey ﬁ’ﬁﬁ% pAbtolithography.
apertures. Each aperture 262 may take any suitable

Togirhigee a bigh optigylalensitydo tadhiguesn blagk Inyagim adatingt it is typically

neral. black frix coati are. yused. in. .
nefSO) Bysa Rttt Pish oo b Rl BT pe GifEY sqpagprg wsing
ph&ORthbasbhy. aRteRbAYRE thed hidsk mAks BI0AGK UEREh,#rré®®om a donor

(typically including absorbing or non-reflecting

shagbtodhe devies wsing s thgemal traesfar methoid; siwb, as dpessibed in U.S. Patent No.
[ is formed around i ndividual pixels, color
6A§%%3§?%@%ﬁ“%?@ﬁ%nts, or color filters of the display.
I N egmeldmbdMents! thE cOlbopfilerS B0 may3RArdnfefe@tdttk0 0. 2
m coat i ng of black chrom um oxi de on a displ ay

elegtiplgmingsecnt Regient 20axwkh that each codordilgnd is tranaferredit;man aperture

ri x) 4 n_alt ative to .bl.ack chrom um oxi . The
263 Bl R el Fyimbant Sufhff S i ped eeln. For
ex@{i8,IdoRIr FilRF 2 80L& R [t BRSE BNpe AN Lo2a 3 1R &thirix 260.
patterned using photolithography. To achi eve a high

opt Incspmegkapisediypents, anetonimore eftha shivstale 202, theoneeamangdevice

tayigs 33, Aihe B RS FRT Rl ik CotfSne ooy St Boludiulignt as is
furheF AbcAbaL, elgl, i 0os ke NOb tEAgngdVET Yk ot Be) Bldakko3 446 (Staral et
matri x 260 can be transferred froma donor sheét to

al)Xt he device using a thernmal transfer method, such as
desgribed,in U S. Patent. No. 461, 775 (Pakorny et.
ol e AR bt S e eRC At ars e Y it Bhe e .
ele@flamARsdAt 88Hcd ) SMAGE P&ITRLHIRNRGEE NOnehR AR boAR RNt of 2
such that each color filter 230 is transferred to an
bottopeemiitieg dévicaofs ibptiatedah FIb.ak kvhictt isiaxscRéaticsiiagramrf another
emggdirtn%r?tl of atn% el?:?rlo lfnemc?s%ergte e\c/:irc&le 988 Eﬁ:@%ﬂhﬁ@s{:em device 300 is
similar in many respects to electroluminescent device 10 of FIG. 1. Electroluminescent

device 300 includes a substrate 312 and an electroluminescent element 320 formed on a

first major surface 314 of the substrate 312. The electroluminescent element 320 includes
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exanpl e, color filter 230a can be transferred to
aperture 262a of black matrix 260. In sone
wentsdsmast s, one or nore of the substrate 212pCcrivs2me38448
or nore device layers 224, and the color filters 230
may be configured to provide polarized light as is
a firgr dléveroded 832,rd deechd de@rodei326,Un3.onPak avke dodce 18yed85288dkitioned

WOl —al .. d 5, 693, 446 (St | t |.). As
befyip it HEMER 328100 Hiecteom i Rletiade 30601 cos may b
sserliB et orERR 5 |
e B B AL ST 0 o
deeice 40 bOFIGN ie midt devige 8@YIscebdtoni drhitsdd eléeblirninkddent device. In

Which is a schematic di agram of another enbodi ment of
thig Arabpeitent calF AlisiscR0a P RS (Rrelotiuiteierag sueiectively as
co%?‘éi'(l:t;élr% glgg&aﬂﬁggrzréﬁdn e%e::cgréf%}/og;sﬁﬁc%qlﬁ .otf the substrate 312 such that

thdt dat filaruB3 @S Geopticde ¥Is66aBE0with ehctd@grobubinbsehitdlemak 320. In
and an el ectrol um nescent el ement 320 forned on a
other popdsyal legst 8 pprtipnel dight emitied dyistactraluminesoent Bleanent 320 passes

' t. t i ncl udes -25-a, f.i
B B RSB AR inGHTR o R rRPLE ey 550, ot oply three
coldeYilters 3Bayey SludPAed) eRctrbRine flesbeit\Weeide BOEal iifdlude any suitable

el ectrode 322 and the second el ectrode 326. One
nugpbes efrcok diltses, Ade riebanskarees); wed. geasa dhibe, ¢ i [Bth800 and

. ' Vi C 0.9f FIG. 1L is that device .

eI BERLRUEIEACE 300 BFY hEfuk ot it ndaeds o1 FEnd Fyor
suiifivies 1 6 5 ogbistretat312 @0 idfurthed dedégbedHeain 330b, and 330c

(hereinafter referred to collectively as color filters

330yAlkefdhe designroppidgratienoand paspibilitics d¢sarbedh@einfwitthrespect to

S h that e _col filter 0 e |
PSS deatiildnidon! Ofuth 2L epd ISP Re gRTIo o i, 1 apply
eq@l 1§18 BilmiB2 QlendeAtsUf HIRS erBsdmenttilludtLAst in®1@O4 L i on of >

light emtted by el ectrolum nescent el ement 320 passes

t hrough substrate 312 and is incident on at |east one

col L)-te Al though only three color, filter

330 Tt endinads SERCH SR L OEG LR e anpeen
made ed prteiblariatibhsbitein b iiRbe of thePin0éntfoh! RESs ard-dliher variations

red and green; red, green, blue, etc. Further, _
an@medificationsiin diwdarentigaviil dezpparpitoithnst skidled irbtha et without

o on. the second | Qr rface 316 of .. . .
a4 o S STrERs i e RARE AL Bop s EFsoRd Rt higjvention
is ol &infited i@ theGDEiatl @€ @fb&difeaRiGePRSthINBIc. t A€SHr@BBST 1hB¢8kention
. herein with respect to the substrate 12, the
is tabg dignpi s o Hisstbe glaines prewidedbglovand the color filters

30 of FIG 1 apply equally to simlar elenments of the
enbodi nent illustrated in FIG 4. Illustrative

enbodi nents of this invention are di scussed and

ref erence has been made to possible variations within
the scope of this invention. These and ot her

vari ations
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and nodifications in the invention wll be apparent to
those skilled in the art wi thout departing fromthe
weceop@dsuist he i nvention, and it shoul d be undePeTmS2004/038448
that this invention is not Iimted to the illustrative
enbodi nents set forth herein. Accordingly, the
WHanisendiimed is:s to be limited only by the clains provided
bel ow. -26-What is clainmed is: 1. A nethod of naking
an el ectrol um nescent device, the nethod conpri sing:
L. f or Ai methad obingking eh glecebwemtscaitapeice, the netldizempesiag:
and_.sel.ect | transferring a plurality of
col Y P e toliiRE e pmERt i rubeete: whenent 2
ThesdigdRed tﬁérnﬁahl?'tﬁhﬁerr ear;ﬁﬁﬁhg%ﬁ%idr\fﬁ{eys fohtgs mal 'y
transferring the plurality “of lor filters conprises:
elegiravingiescendeldmant sheet conprising a base |ayer, a
light to heat conversion layer, and a transfer |ayer;
positioning the donor sheet such that the transfer
2. | aYPhe IRV Ih, WhBrefl &%ﬁ@&g%@ﬁaﬁ; 'f%nﬁl:ﬁ e p1d8ty of
selectively irradiating portion onor é% to
colohi@lteradmptiseansf er portions of the transfer Iayer from
t he dongr sheet go t he electrolunrnes ent Slenen
ThePioEtdig2 Senar ShsetFOmPIRRE aPAse [AveT: ¢ Dairte ertgglérerswn layer,
amp@ggﬁf ggyeat |east one colorant. 4. The nethod of
laim, further conprising forming a black matrix on
t hepc&htanﬂmgthambnmssdneﬁsudh thaethe trabsfed fagemie ploodmeatt tied ai m
wher ei n fornrn he bl ack matrix conprises
dﬁ@@ﬂ@@?ﬁ§§P§CFE@P y transferring the black matrix to
t he I
b ey RO Ao P Bonor She TP HRER IR phs of
the aipesttulagsr. from thehinoetheettodhe eleairdhufmjinestsat eiement.
selectively thermally transferring a plurality of
color filters conprises selectively thermal |y
3. U afgd SEfloASr Blakh " @Félreiﬁ B tGRO 1add,! cBFnr Elsé oﬂttlgﬁgt ane colorant.
el ectrol um nescent’ el ement such t it eer
of the pIurallty of color filters is transferred to an

aperture he. pl u ity of apertures of the black
4 mat lilexmethﬁd ohliihd: e &hﬁbepr%mlsgraafowg plarkemAtrix e the

dﬁé hﬁggg?pggﬁ%ﬁ§es a plurality of independently

essabl e active devices. 9. The nethod of claim1,
mhereln the el ectrol um nescent el enent conprises an

5. The method of claim 4, wherein forming the black matrix comprises selectively

thermally transferring the black matrix to the electroluminescent element.

6. The method of claim 4, wherein the black matrix comprises a plurality of apertures.
7. The method of claim 6, wherein selectively thermally transferring a plurality of
color filters comprises selectively thermally transferring a plurality of color filters to the

electroluminescent element such that each color filter of the plurality of color filters is

transferred to an aperture of the plurality of apertures of the black matrix.
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organic em ssive material. 10. The nmethod of claim9,
wherein the organic em ssive material conprises a
woOigistosemast ti ng pol ynmer. 11. The method of cl aPaT/US2004/038448
wherein the el ectrolum nescent el enent is capabl e of
emtting white light. 12. The nethod of claim,
8. WheMae megiaatofetdior 1, whekdh tiefsubditattampriset ¥ plfrali®lopr
. filters independently conprises a pignment or dye. 13.
indppendently adiiressablp activeldevigedr ei n at | east one col or
filter of the plurality of color filtersis capable of
passing red light, wherein at |east one color filter
9. of trihe nipthirdedficlaimof, vaRké tHel didcBbRinhiSeaaMer®tomprises an
passing green |ight, and further wherein at |east one
orgagicmisive wateghl-t he plurality of color filters is
capabl e of passing blue light. 14. A nethod of making
an el ectrol um nescent device, the nethod conpri sing:
10f Or ITh8 heRtibdedfRedifmg), WHeRSS SR YreMiCEBREIvE taferfal EShpATHs Aight
surface of a substrate; and selectively thernmally
emitiigggolymerng a plurality of color filters to a second
maj or surface of the substrate. 15. The nethod of
claim 14, wherein selectively thermally transferring a
11.P! urmaé infeyhdof of €I 1, et TreCREROIRAREscBEtRYdrAbM % @pable of
donor sheet conprising a base layer, a light to heat
emifting ehéfe dight. ayer, and a transfer |ayer; positioning
t he donor sheet such that the transfer layer is
proxi mate the second major surface of the substrate;
12.2nd The SreBRIdQH CINR 1 WHef4l bathi Obr Bdet bOMS pRiralt) @ f BQBPfilters
sheet to thermally transfer portions of Fhe transfer
indepgrlently eomprires d prgmeng loedye.t o t he second nmj or surface
of the substrate. 16. The nethod of claim 15, wherein
the transfer |ayer conprises at | east one col orant.

13.17-b|TE@ gle&ﬁ;dftg@m% c wefeiﬂémeisu bAOES o CRRR O aieggltnfﬁgfy@fwor
a acC e

_ matri x on the second major surface o
filtenslssapattie of pBsingmed hgtthwheroin at leastrang Tolonfiidierofthe phurility of

coltﬂl? ﬁﬁgr}s Zs?%pﬁ@% trolﬁ éas%fn%&éﬁglﬁign{ei g{u{ﬂ},/?g lv%e%eri]ne gtrﬁggslt %ne color filter of
the?l@ﬁfitry%flémd? e$eRNS cﬁ‘ﬂa%f?&{passl@g blt& fghet hod of claim
7, wherein the black matrix conprises a plurality of
apertures.

14. A method of making an electroluminescent device, the method comprising:
forming an electroluminescent element on a first major surface of a substrate; and
selectively thermally transferring a plurality of color filters to a second major

surface of the substrate.

15.  The method of claim 14, wherein selectively thermally transferring a plurality of
color filters comprises:

providing a donor sheet comprising a base layer, a light to heat conversion layer,
and a transfer layer;

positioning the donor sheet such that the transfer layer is proximate the second

major surface of the substrate; and
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20. The nethod of claim 19, wherein selectively
thermal ly transferring a plurality of color filters
woanprossds sel ectively thermally transferri ng BCT/US2004/038448
plurality of color filters to the second major surface
of the substrate such that each color filter of the
pl usdkdtivglyatradiating pbitiohe oithe Sohsesheétas tedmhly @&insfer portions of
aperture of the plurality of apertures of the black
thefgansfex layonromribe fendhopeab1o ke spgandmajoheiriarnok the substrate.
substrate conprises a plurality of independently
addressabl e active devices. 22. The nethod of claim
1614, Thbafeghiod dffetail 16C ivheteiihs @966t 1agbrastaiphiseo s S@R colorant.
an organic em ssive material. 23. The nethod of claim
22, wherein the organic em ssive material conprises a
lig Lt B/ ] thod o | aim. 14,
17, er s ek AR M BlncE CornpPnl R ftia Buffhstipe second
mafotishifadecofwhe §udsiritght . - 29-25. The net hod of cl ai m 14,
wherein each color filter of the plurality of color
filters independently conprises a pignment or dye. 26.
The ofr cl.aim 1 rein at.]east one color .
18 1P E gl i ) Borel BB B} ploR Pl PO seisivety
theP@8ISy RehsFefng ti@flackwhariRitd thateld BRHMAPR B G@herdt] | t er
of the plurality of color filtersis capable of passing
green light, and further wherein at | east one col or
filter of t.h lur.al | of ,color filters is capable of
190 s SRR i P ekl pEBleRl st S Ra TR of
apﬁhﬁairoluninescent devi ce, the nethod conpri sing:
form ng an el ectrol um nescent el enent on a substrate;
formng a protective |layer over at |east a portion of

t he el ect,r al unj.nescent el enent.: .and sel.ecti vel. 4
20, pet Bl ol ot R ET e S ilive P Pesk g s tiile apbortipy of
colbhBltEk biptisek Beleay@ily thdfnally tidisttnOh phediit 8f @lor filters to the
el ectrol um nescent col or display conprising at | east

secopd maj s suifetenfitheesbeimate dech that each eolpr filadf demplriaditnef: color

T A T s

el ectrol um nescent device conprises: form ng an
el ectrol um nescent el ement on the substrate; and
21.sel &bt mgdlog of kkimdl yhenchrib¢ swbsimig conmpirisesed plusaligf of

indS8endy A BLRh0LANE L REL T of umi nescent el erent.

22.  The method of claim 14, wherein the electroluminescent element comprises an

organic emissive material.

23.  The method of claim 22, wherein the organic emissive material comprises a light

emitting polymer.

24.  The method of claim 14, wherein the electroluminescent element is capable of

emitting white light.
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25. The method of claim 14, wherein each color filter of the plurality of color filters

independently comprises a pigment or dye.

26.  The method of claim 14, wherein at least one color filter of the plurality of color
filters is capable of passing red light, wherein at least one color filter of the plurality of
color filtersis capable of passing green light, and further wherein at least one color filter of

the plurality of color filters is capable of passing blue light.

27. A method of making an electroluminescent device, the method comprising:

forming an electroluminescent element on a substrate;

forming a protective layer over at least a portion of the electroluminescent element;
and

selectively thermally transferring a plurality of color filters to the protective layer.

28. A method of making an electroluminescent color display comprising at least one
electroluminescent device, the method comprising:
forming the at least one electroluminescent device on a substrate, wherein forming
the at least one electroluminescent device comprises:
forming an electroluminescent element on the substrate; and
selectively thermally transferring a plurality of color filters to the

electroluminescent element.
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