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WD 2004/ 042838 PCT/ US2003/ 028122 THERVAL TRANSFER
PRI NTI NG OF OCRGANI C LI GHT EM TTI NG DI SPLAY ELEMENTS

waboog/oiassent i on rel ates to nethods of patterni PQI/US3003/628122

for organic 5 electrolum nescent devices. Background

F’EH‘EERt M%A\M ?RANI‘?FEN PR]NWNQOFfORGANI@HﬂdH'P'EdM?FHNG
sheets to receptor r en proposed for a
wi de variety of appﬁigﬁﬁﬁg‘%@mﬁml e, materials
can be selectively thermally transferred to form
el ements useful in electronic displays and other 10
devi cesThisSpe&itbh fdtbdto nefloBES phRerhM@ 1478 féf Rfrmfcer  of
color filters, black matrix, spacers, polarizers,
coﬁWqWéeSFedWé?‘gcest ransistors, phosphors, and organic
el ectrolum nescent materials have all been proposed.
Summary of the Invention Sel ective thermal transfer of
active materials can be us&3kgound  ately and 15
preci selmernaicd Gainfl REBARbLEMSLEAS Fr6th UBhRRRGERND receptor substrates
di spl ays and devices using a wide variety of
mekas el moraser e ¢ wide veoets of anplifasiens. Kor exampls. magrsiplsisen be
de&ﬁécﬁ@lfth%ﬁnﬁﬂg%ﬁﬁﬁ%eﬁqg‘lfo% eRAeh & uBeruld gle%on'f@&%lﬁfs and other
he organic ctrolum nescent device a ers
andeylicest $1:@d1élcdtllw geigetivaihbmgl trnster obawc&rfﬁﬂemnldhcl«mms, spacers,
suc r osition. Th resent. i nven
e R N T S A TR TR
nametbnﬂbﬁavfe&lnm%dﬁpi@[sosédneets onto 20 device substrates
that include one or nore patterned |ayers useful in
organic el ectrolum nescent displays. The insul ating
materials can be used Slmmmemfﬂmiin&aiti(m i sol ate

adj ace e and_can al so be ed to hel t he
o ¢ or meliGtr Eein EGHA P U CuoTa e SR aaralely &1

C aprBaskey fabrichROS Sanidd|QidoRinfnest it AERaRARE Bdvicel BEnPE %ﬁﬁ Rhbriety of
i nvention provides a process for form nlg or gani c
el Balerids e dexice epnstrprtipnt d3ftanhih may he derialle fmogti@w/ Qg fpattern
Pr ohel i fdgk & thl &géuﬁé’ el§éﬁ%§.ﬁrﬁ§és nt H@J‘icegéy%rs, an a@% n d%Bde layer,
addressable tirst el ectrode ayers I'spose er eon,
f omsmgrrgorg nenventiomek meany sughaé vapet exppsitidny rffhwe:sctsetrttlmleaw s
Ovceorn%e%ltg tc%%gltg%t%te% l‘ltélal%] Srqjéal‘t&ef IHSP%HH%%IMGI& E‘ﬂm rﬁ%)ncgnsgeeésronto
rmdlawe sgsmaes eheatlodd dmmmﬁsmqmtterﬁécﬂaj@s usefit h orgdn&c k

o BB o rraE CEMIESS, i B ER e iR o arByealy isolae
t h&1j B8 devicdtDhrfl dah hISS b&hLE td 1RYLIn Ry Rk Srnin3 @ 8aditiota] device layers

thermally transferri ng 1
such as cathode or anode materials.

In one aspect, the present invention provides a process for forming organic
electroluminescent devices that includes the steps of providing a display substrate that has
one or more addressable first electrode layers disposed thereon; forming one or more
organic electroluminescent layers over at least a portion of the one or more first electrodes
on the substrate, thereby defining one or more organic electroluminescent stacks, each
stack comprising a portion of one of the one or more organic electroluminescent layers on

a portion of one of the one or more first electrode layers; selectively thermally transferring
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WO 2004/ 042838 PCT/ US2003/ 028122 a plurality of
insulators froma thermal transfer donor sheet onto

WO b@4oms30r nore organi c el ectrol um nescent | BgEUS2003/028122
| eavi ng exposed at | east two portions of the one or
nore organic el ectrolum nescent stacks; and
depositing a second electrode after the step of

a plwialif erinsutajorstiroen ptharmbi transfef doms shedt onw, the bee eduyiore organic

formng at |l east . two organi.c el ectrol um nescent .
el%?ﬁ@ﬂ%@ﬂ“’%ﬂ%@ﬁa% é"taéalgb‘%}‘gaﬁ?é ahleashia PgFlqng @% theqme £f groge organic
: . . . .
48BNl U AR IWEN OB B 5 rnsering
thelphratigssof inmudbtodh, tigpreblydosniag at lefst pwovrgdhivglectdimmhnescent devices

substrate that h a. plurality of independently
Se@ﬂfﬂﬁeég}é%‘?@@P@c‘tﬁ]&%@s@ﬁ@?di sposed thereon; formng

one 1Qk [ i .
R G e D A
eléctrpbmiasssadidatieds, wndlinding tHeatept odprevelivri deplay pashirate that has a
se|.ectively thermally  transferring.a plurality of,
pIfraL o insendndentiy a0drmbabia loe wegenads disause tpieen: Tomtiag one or
. . I "
A e R L0016 518040 LU SHAE o G480,
eleoolinanesaantdaygl essotiatadwitestdent onegietnide padl sdRpidedly thegmally
a comon el ectrode over_  insulators and expos

ed
tragsigamiec Rireliby of nsHlpesdiom athgywakiranskes dapgr shestpnnthgone or
. ok umi . .
bS8l e B 8 SSLL AT SRR I Brgops o one
orafiort bepapicetenvinniviestbntdayets) and depisRihgtacopahdre€ldctrode over
insulators to_separate adjacent devices when makin

. . | g
ingatpisand £XPqsed SFegRiS dectobrRipetoetiIpess dierehy fopniag ot least two
S,
DRSS e A0k S B REL LRSS ol
mul tRrocdssis of ilgapttseneineiiticdl dafTbb aseEw ipatdémihalstorsas separate
full color organic 20 el ectrol um nescent displ ax_s. )
adjasenf| devises Wheit making activcmplaixpgeants elperobyraiesaent displays, passive
' ' . f: t vent. . rfi .
AN RSB0 iR 1B RSB RER Gl SREA Ui
digl8e! maliolod breaait edétiroffniabsretwlispays] drifall RS offiahicng
shadow deposition of an electrode naterial to enable

clegtrepinainesgentalisilayg. drsulaters paitayeed acppidiats todheprepant Byyeption can be

T T T

eleleDaE, i dpcaract @b slowdniSstaichivel Rt Shafow dgokifiv B b Blettfode
connection with the acconpanying draw ngs, in which:

mgtpicyl to epable simplappiterayg ehdegtwdpenati ¢ parti al
cross-sectional views of device formation steps
according to the present invention; 2
Brief Description of the Drawings

(o)

\n

The invention may be more completely understood in consideration of the
following detailed description of various embodiments of the invention in connection with
the accompanying drawings, in which:

FIGs. 1(a) through (c) show schematic partial cross-sectional views of device

formation steps according to the present invention;
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WD 2004/ 042838 PCT/ US2003/028122 FIG 2 (a) is a
schematic partial cross-sectional view of devices on a
walc@ploag3ssubst rat e separated by insul ating ri bBCENS2003/028122
havi ng a conmon upper electrode; FIG 2(b) is a
schematic partial cross-sectional view of devices on a
di splay substrate separated by insulating ribs and
hav |Fﬁ§ () asrrechenppie paiababssestetioril Fle@: of2{esices sn a display
mat i ¢ tlal Cro tlonal vi ew of dewces on a
suHaE] ot oS ed R R B BG & commoR bR G640 daing
havipg. #bs hadewengad ﬁeg’uérm)?@s@ s@cl:tﬁ)%ﬁ{] A8 0rd chin% diSplhy’
a schematic side view of donor sheet useful fof
substatsoteparateyd bbfrl.‘asndétmgmhsgmd hstihgt commmaappei dlgrtiodes he
Wi l.e the invention i s gnenable to

t t
D B 2 o h S atia i tis] groge seatioaE Wew o6 ARGoes opep display
f
SUBSHRRY scb il aili s 266 a AR M AN 0t Al EAT ok and

s howll@. bss mﬂemm@md¢ vicovafagionot dhatt usbful fartseletiivly irsnsferring
t to li e invention to the particular

ing P PHER @gé‘é AesSHt MY§NticRe contrary, the intention
IS tPLiIEAY ?ﬁve?\hF Mﬁénaﬁ]%ttb 9 us%ﬂlﬂn?iu%ﬂg Znd ﬁ{égnatlfve forms,
alternatives fa |ng Wt and s
spedifics thereof liave bedibstostnebiy sl dﬂ‘ﬁampm ih e dria®inds as&Rill be
ntl(? ?ene aI I #rel ated to form ng el ectrodes for
de&fé thirdetaif. okt HadwEped, @eﬂeyerd@@t@éént@wqmls nptAp Aignit the
d
R A P RS A s o
cotlérellltrﬂdid”rﬁ({ﬁﬂons Sqaivaldne, amyalehgiivesiallélgeoitlia |thb”@pil€l5@1ﬂ%bope of
materjal, device or display regardl ess of whether the

theWvediope material 20 used is a light enitting polymer
(LEP), a small nolecule emtter (SM, a doped organic

emtter, a blend of an organic emitter with any other

materi al, a copol ymer Dﬂa!?_dmmgan LEP, or any
it f .

e i PR Fa Ty SR el i e Qo Bl BB R B s I penic

cld¥BbRidifdsc&it (OBLY ﬂ@ﬂ&s%yﬂi’rﬁﬁfn"g@blé%%@ysﬁl%ﬁhalﬁﬁﬁ‘érﬁferreh Mhsulators
the present invention, "CEL dévi ces can be patterned by

to f¢parpte phiesentidevices. 25 Lscnbmtthad@mt, thearm QR Iurefidrs toyanyforganic

elé%ﬁpfélg}.l:le(’s&a}% n%%?rbaflufﬁvwgge }?P agtr gsfsec{glrw d h:‘?'g l{%eermellssrl]veamatenal
useBis AqkeHT emﬁhﬁgﬁo {LEP) 8641l ﬁbl&@hl@%ﬁﬁﬁéﬁ(swﬁ @elfp%d organic
preferably include a he layers desired in the fina
entiier, ablend efaraugepic chittertwigh dnyyaher noaterialyeeapotyondyehat mcludes an
ernﬂ sing. t he .f abr | i on_net.hods . of therre?1
LR e T Sher s sy SoetsE o SPmPRoitay of Heieae LOFF hal dan be
us@f @L%e EnfBive et SsH oF ﬁﬁbﬁ%anle@le%{rsrahﬁﬂ&%eﬂﬁe%e as an 30
anode or a cathode) arge transport layer (such as
a hadh életprmapmwenticmy OELi devichecanl teqtattehed by first providing a

substrate that has a plurality of partially completed OEL devices, referred to herein as

“organic electroluminescent stacks”, or simply “stacks”. These organic electroluminescent
stacks preferably include all the layers desired in the final OEL devices except for the layer
or layers to be patterned using the fabrication methods of the present invention. For
example, each stack may include, in order from the substrate, an electrode (such as an

anode or a cathode), a charge transport layer (such as a hole transpoft layer if the electrode
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3 WD 2004/ 042838 PCT/ US2003/ 028122 is an anode or an
el ectron transport layer if the electrode is a
wa@aiohodsys and an em ssive |ayer. O her | ayerBCTHS2003/028122
al so be present in any suitable location in the stack,
for exanple buffer l|ayers, charge bl ocking |ayers, or
.any ofher layer now known or |ater developed that is
18 &0 2PQdn & apglectinn [tigtsnedt lyer iftbe tlepaddediE catbude)eand dnremissive
e I the plurality of 5 organic
I ORbA TR AT aish BE pIRsit % Bk 1904 EOR bthe st fop gnample
bufffer tyerss charfblot Ry 14581, lo Paﬁreldlw
_V\h,ent@térhi_de%??:e.s a%/e@corr(glqig%’egfé?t er ebyk%%%gf%geggaeéomdthat
is gpitahls fog inclrtiag tsthe fiphl OB devicest Ipexashplany casds; fhie piirality of

o Rl B SR Aol 2y can e
indERAGEN Tad Bbs ek dRMdn@h & d&Sices R oA Sd, tﬁ&ébfa@?éafbg%fgfbeing

between and partially overlapping adjacent
used asepliralite ofipixalersubpixet kismenisiee tisplagn t op of st acks

SR B bR P A 5o
trRb REATOOpAREA ¥ inbRIHOR, BorleREmpledekiTecRdl Bhiafly 6V &RbEing adjacent
h 011:l ?ﬁe se gn& J

inactive areas so that, upon deposition
stagke tot sepakatd ?i;imeans,rdimbifhﬁon ?b@vdf cs?ckﬁtp%par?@)sing%‘e stackrs] to
| ural.i of CEL .devi.ces are forpned. FIG 1(a) through

m@iﬁ‘)ﬂlﬁﬂ?%@?f&?é B ghf‘véé}gﬁ hepaRFPEhISHgIost ¥t epids ciestonically
_ _ _ e .
< SRS S0P SERL Bk RUESERLLRYEOLH Al eons
el@:ltcméc laa:slearfﬂm,oﬂamaﬂeaicplawemj a 1|>134rabifty of (ggbglevices arg formed.

el e 0 inescent . em ssive |ayers 120 di spose on _

t he 6t %éﬁfg%é} @&H@S‘ﬁte ongyag pf fahyieating elestrodessipn PEE edevices

. 0 ol ve

PSR RS BRI SNG, FLEGLRAM ATl on

subsigiteo 130, and a phealitylos breatie cldeabluddigeseent efitdiveyaydd€120 disposed
Once;hggtrode 110 _and an_em ssive |ayer 120 can be 20

pitfer slecapdaaEll. dPthendayeshiot shaven) ren alléagé Bispageyl between
SR80 119 LA B0 B S A P O Spions on

thepaibgtrate that are coveredtblyehe dedttodd!1€0 dhd P aMissivE $yel BBean be
some i nstances, the OEL device construction is such

I n
copfidgred pyPEL stagknt ended to be emitted toward a vi ewer

t hr e suech, case ubst r at 00

o SIS0 URE! kB 55 SIS St
pldstigfitms, atuinlessestdel, afidstal A STao1PElidor, bABMBAGIRMAbIe display substrates.

conducti ve el ectrode such as a transparent conductive

In squng instanges, Bl PEL davireipansirpctiogiis suchdhat|lipty is iptandedtth de emitted

' ' trate 100 t b .
L BT R R R LR R W
travikaweit tohelentifedREL] drdnsiéttd8e 1 TEmay Beh tdhdRrent BorddiSEs:
cases, electrode 110 nmay be any suitabl e el ectrode

elagtrpda sugh ag adranenseent eendvetive exidplymnally indium tin oxide, or ITO). In

other device constructions, substrate 100 need not be transparent to the emitted light

because the intended viewer will be positioned on the other side. In these cases, electrode
110 may be any suitable electrode material and need not be transparent.
Electrode 110 can be any material suitable for electrodes in OEL devices and OEL

displays. As mentioned, electrode 110 might be ITO or another transparent conductive
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30 Electrode 110 can be any material suitable for
el ectrodes in OEL devices and CEL displays. As
woreontiosasl, el ectrode 110 might be | TO or anot P€T/US2003/028122
transparent conductive 4 WD 2004/ 042838
PCT/ US2003/ 028122 | ayer. Electrode 110 is shown in
FIG _1(a) as a continuous |ayer. |In many cases,
layer o Eleetades11Q igshewr in Fl6u d(2) 202 apitinubes Jayer il ediny ases,

OSSR FHIEL 61 1oy 8 TR e By St
a eAekSof pabalfel Siripdd &)in a8lvBHihetifonal piictRBr PRIsE m’féﬁ% gg@?electrode

as one of a series of electrode stripes space
118Icambe envisienes & angrofip serigserf pleald dadtapestspadel apptt alvag ah axis

h e..Thus. Jin the oss-sectiang shown in FIG .
m‘il’,lg%ﬁ?r?efb%“q%frtbé%wa%ﬁ W dhe Biiss Thus. i Diajress-septions shipyea in FIG.
1, 429 onB ok bield dideeroRE@Risihi€M ssive material 120, and can

al so include any other layer(s) or material(s)

sui tQIf staglksr120mncluds/the exganmenmssive mated alph28y aralisinyalsoGRtlude
em,ssjve l.ayers 1 can ided in a pattern gQn
o B e S R RO L e By OFL
enfi@iveaayRé 1 DREA ﬂeeﬁfoﬁﬁéd ngaﬁgzﬁ’t"erﬂ &h ?eéﬁ’&'egk r.’% 'g%@@éde 110, for

pattern. In FIG "1(a), ssive layers 1
exampledi eneukesad paradlel stapesafr ipatwo-daherstonbpssterru MniFIG. 1(a),

er pendi ¢ r to a.series of electrgde stripes, one
enfifs iR {28 bancee sgisiond 6 = ftico GEpars el eipeo rWug Rpandiculr
to s8R UNRIRUbALHRHLSS 3he/6T WIRMEIs I ARABAL N0 S RLOBLYRR L, that is the
overl ap, can define potential pixel or subpixe
arqaeghicoeithe eAdpsicelayers badtths elatrodss odeday vaddéftneqytidntinhsixel or

a or, different colors, for 15 exanple to achieve
SRR O, AGBTH stags onabe dSEwa e thg same ek di Sognt colors, for

ex{%ﬁ{:lﬁ Q9 5cHibve ﬂ‘l@ﬁ&cﬁf : %Qo@lﬂi QI*? ?l%l/ﬂ’ olhlaé'igﬂlgys% yﬁgg P%?holﬂg ¢

success, an a 0 us
patterhingengssies laldry 10@ paristsused witheucass tahd Gid abititgisluse a particular
materials included in the OEL stacks, [For exanple
methq genﬁﬁﬁlwep%ldé AR tlhesonstaycsion apdmatarialsinelyded indhe OBLtstacks.

Fbg gr}’zgﬁcrtﬁ?,ssgﬂltl klﬁol@@llﬁlg %fnﬂ?eq fla ¢ Y rfag?%g gg&g@ {}aﬁs{ﬂrﬂﬁ Lf%rsartag%?: é’attemed

ermal trans or otner “sul

byd8paesitidinitisoughiaghiskeseldctioe thrRtlalaMERE et d9or other suitable
sem conductive polynmer materials can be patterned by

methads; dighispriékandcendudtive er semiconduct yapplymer meaterald san be

g BB B S B o
Ensietpoiaidrb and othecduvidUusyers DBPLIGS bé B?ﬁigﬂ%& varioi® sk deposition

rinting, ink jet, light or heat in t her mal
te &% epotolithegraphyowtsen ponting inkojes lighterhentindowd theawal transfer

! I d. 25 h in EFlG. 1,
el Rl Pl o 1151 B e e P M relodie: “Hovever
at  AsedstvnSOFEG.Of, eRfisPeafferLIN0STE EEXSE@M? kdpataA®. (Rbwever, at
ot her layers in adjacent OEL stacks) cah be connected

leagtaomenfiadiqerrt cogesivs lapses 1 2Q(osnther tyorsdn edjapant OEL stacks) can be
cogﬁerc:l;eeﬁt()lv(e)rr] r%uﬁl%ﬁé) 6%Ltspa%k %é’lgki)gl{srig t0863 or more directions across the substrate.

For example, the stacks might share the same LEP layer where the delineation between
stacks is determined by a change in the doping of the LEP so that adjacent regions that are
differently doped can emit different colors. For monochromatic displays, the emissive

layer can be continuous across the display substrate without doping changes. For passive
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For exanple, the stacks mi ght share the sane LEP | ayer
where the delineation between stacks is determ ned by
wa2ohamsaes i n t he dopi ng of the LEP so that adjBCEDNE2003/028122

regions that are 30 differently doped can emt

di fferent colors. For nonochromatic displays, the

em ssive |ayer can be continuous across the display
majyip sddrassed disphystmeltipieragiactrd stpeks WFIbtr}'pmaB$ shage atdeasone

G384 B508%0 PETLSRORR AR I A S5E G ot

mﬂ{é&frﬂlo%bndl @ﬁ%&tldﬁrhﬁare%lt RGET RERnAGIRIgyepne direction of
the substrate girlelectrode stripes) while stacks
ali;

adj aéntl(b)i ShOWhe p p@binshlatbirs &30 qhspossdh between adjesmt emissive
| FlG,.1(b | ' .of
R ety Pl iz p et bl 195 1l ihorgiravn to
scéAllé‘%riﬁilﬁat&%q 3@%11%1&&'&1@} tide t@"s@ﬁﬂem! 25bvR Gh PGSk, FB g)le

is not drawn to scale, Insulator
exaiBplayy lhlsulgfe)rﬁe]r%] dry atr least as hickoasenlissinad lawm/ﬂ) tahé often w111 be at

5 SR, B G o

rﬁan defs Ele&t%cféel 18%hdt ik s}ﬁﬁvﬂ 1“@1@51—\/2‘%80&% Eh&Hators

b), the insulators 130 conpletely co
1sp cpl b@ alsy wmhtetinkbsugthele tforadbsirdd €ledthied] nmataemg Iﬁmmmnathtf bfavided that

be .exp | nsul ators_ 10 n be_ an
Su# P?rla Caéllhetsa’%%veﬁ%ﬂleﬂ’é%l W%@S@r@égﬁw font slment tythe display
suf)éi'ﬂt?é B!%ﬂlﬁ tﬁ’éqs%?geﬂeaﬁite the?ﬁﬁhtr%ﬂ?e? roﬁﬂ uaft nifterials are
sel ectivel'y the transferred froma onor el ement
desayibed én thiospd ayil 1rsthbdisc@mn thatdolfdves. y met hods of
[ transfer of insulator materials are

333 3’5{3' ?1?9%#& & FormakipR of top elestrodesddOavenihe gayssive layers 120
andl ;ﬁjlsluﬁa\fﬁ‘s 156. ?EB&M&W?{HEP&’@{E H&Z iddPdafPhbOfe fog%g&lrgatg%ac} is being

ctrodes over Stve | ayers

deporstetl at @ssbstadiallyf bellimatedWeainrof laferial Gicgn dngath I@Biti@e tdwhk display
the electrode material is bein deposited as

subiisis ARranesnal o PrPoRi et shiem tapgallyrcolmated Beara Afmaterial at a
noEge Je?atfvg %o ﬂl'e%&l %#{le#frtﬂé & %F’L‘ﬁoﬁ'?ﬁ &%lﬁ%e referred to in
posi ol ' 0eam or

on using a SU mat e

thisdbeurhéit agbhadowieatize rBeoaﬁQ:l lﬁSLﬂﬂbﬁtlBO @ist @ 4 webibolvaar OEL
normal of the deposition target will be referred to in

stacks, & neséamfrheck stacknisdiesked or shagloved dutmeinsiatar sq beselectrode

t
?r@aé égc %oec d%gcﬁiteh?g %e &d%\c(fed g?%g%éls%g%&te%% 1sc%ﬁﬁgllu{ 18Qhe
costing dtatlectloge | 4@ dReretiBlofhing! indepeidént dfpm:@nbe@b | For leRgm le the
shadowed areas. This can create a discontinuity int

ORlp glecksrapbe @l Sé’é@Ser@érai]&bStﬂPWé?eéwnﬂ@ﬁ@h ﬁgel’lqs@ép@rﬁﬁélrﬂfﬂpe

U YT I D
res@ﬂ’tr (ﬂ"shﬁiov\Sédaftlﬁg of tHReWcRbAE mhatchial &4Quihe Bﬁ’glérWilll b8 a stripe

result in a cross-section as shown in FIG 1(b). Then,
electredossspeistar it cash stdipasiediat Suh aofonfiperatiprnray bd especially suited

fornPaBrelcrxitl%lg top elect%ﬁets ?obrI p%ss1 ne(;’mgtnvz*\(/I (BlliL Hlspl%ys wBeI%%he bottom electrodes

are a series of stripes orthogonal to the top electrode stripes.

The shadow coated electrode(s) 140 can be any suitable material useful as
electrodes for display applications. Generally, either bottom electrode 110 or top electrode

140 is substantially transparent to light emitted by the emissive material of the OEL
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el ectrode associated with each stripe stack. Such a
configuration may be especially suited for

wo almioemss ng top el ectrodes for passive matri xPQELS2003/028122
di spl ays where the bottom el ectrodes are a series of
stripes orthogonal to the top el ectrode stripes. The
shado oated el ectrode(s) 140 can be any suitable

deyigesrd &S‘E}kséffdu fragsparept eqndgetivaides san be vgsidaag electrode material. In

t.h bot,t om el ectr.ode
A R TS R e
eldctrgd 1mmtatteﬁsﬂmyem lBendIEtiSS b¥ibe BRMAKTBO 288 stH8s £5he élaé@ and
2004/ 042838 PCT/ US2003/ 028122 devices. As di scusse
the tog elsstpdis tharrthindei ke sxateriat oftha catbodssisdelasted fars smonieother

T .

cathodstartiel. Foell€s tadsle id Many OFR dehRBSBANRR 0O [}Qa% ﬂo\ﬁ@ includes
oxi de such as | TO and serves as t he anode, and

calcin meabtlithiym flupridgeorsantesdiesr Su'ﬁemmtle]r iQitenpbne hlemore other

S cted for r 5.thin its
me@?@%% glgrﬁngChparsoaplgPP]iug% m&?gfmﬂsg'f}a P ‘?faacl'tﬁBT ¥fplisaleiumg or
otheP kuchfhidist tb P thelcBBiods aHBREEer MBL Sféséﬂt in¥eRfioh NN St r111m ted to a

reason, in many OEL device constructions, the cat hode

Paﬁthﬁlélau@l@hodedalano@mmnaﬂ, and <|:anfhelm:rﬁ)1'meﬂ msnheg anyrsustahﬂe electrode
one or nore of

mag%i gF‘i‘Pagfe 06@3 ﬁféﬂy Eﬂﬁorﬁ?rﬂp@é?ﬁnﬁ@ ﬂal@ ﬁp@er thporganic
clet@Pluffincdcddd bt@cltsadh%rméﬁflat&%l T”i‘é{@aﬁ’l th@teiegfroé te[YGf 1?1!1t i£o
formthe cathode. However, the present |nvention
deppsited pyertleaistacks and displatars Iswapzbl@euf ity apor deagited, sputter
e performed using any suitable

d
de%qsgg(i 5 8g1ean éegog ¢ SpBrly t vqggmﬁ echigiqug iy a collimated beam.
depagin&fioh& feviRRaY, O(Rﬁiﬁfe%c& iyl ﬁ‘?na%ﬂ‘?ﬂ%érsgf r%%ﬂé fop

el ectrol um nescent Stac and r'nsu at ors
eletedeghaetial() eambe éepoaited dvat thesstacldemﬁismﬁlﬁdtoﬁs\/lﬁfokhﬁer or during
t acks .and rs IS pabl e of being vapor
shagQ W fOptingof fi} fﬂf %1f§ dhesgothsr layvers @é/oa@wémademay or
I
ma%%%n%%%}%%% %"#21?%‘;}% S Bhark bt RS BRSbmversion

layemsf dopants sarsisithier 1iyepsnaridheatbigls uedfeidh (mIEdlﬁ?lbﬁf ardl de¥ices can be
ed over the stacks and insul ators

can be deposi
degyéﬁgf%ver ks 8rd Bspletogs. shadow coating of the
el e?&&&@ 1@)}%{%1}5‘%3&1%)% b-gqlgécf‘té’)gsggﬁﬁte ek S}%rgogt ggepcﬁbt}on of a

mat er | e sha
commameleetrodﬂmreg ell thieorgR0¢ blebmdl@mirRbcent SOLAT FIGMY @Y fHoMR a
dopants, and other layers and material s useful
dlSPW%@@

that misfuds subsiaatg 24P cerhueadify ofattomed elsolsodes @26y aplurality
d
of igfi€ L FIBTE 1P Rlchunn R b UG Rch BV Rh B Py

ovarfapping tloarganie bhe&élﬁﬂﬁl@&(ﬂ statlls, fktPa Q5BABh €lectrode 250 disposed
el ectrol um nescent stacks. FIG 2(a) shows a display

ovey dler starks and, &eu%%at@,@bﬁth@td@mq @,Yelé (thShaWn) ganclso be included.
Th@@&fsﬁ‘[l&ﬁ)% sﬂ)\%ﬁtlﬁ ﬁ&? SZ(a may Be LFI)SCHII when ¥nak1ng active matrix OEL

displays where the patterned electrodes 220 are a plurality of ITO anode pads formed on
substrate 210 in a rectangular matrix, for example, and suitably connected to address
devices such as transistors. Emissive layers 230, as well as other layers such as hole

transport layers, can be patterned as stripes aligned with rows or columns of anode pads.
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of organic light emtting |ayers 230, insulators 240

di sposed between and partially 25 overl apping the
wo@e@anizs3el ect rol um nescent stacks, and a conmBET/US2003/028122

el ectrode 250 di sposed over the stacks and the

insulators. O her device |layers (not shown) can al so

be included. The construction shown in FIG 2(a) may
Nexé ngydatons 2ARean haRatirgnesidy setective thiesmadBtansfedi aystEyes between the

t he, patter.ned .elect . 220 ar lurality o .
erf 4 Satst Suihe TSR 317 281 oBiert a%ofe fatirl tanbedeposiva
Vel afERAVRS staFRE hildtinsi1orSR R0RIpRote MBOEVALARSY

connected to address 30 devices such as transistors.

Eni $86vA(b) sharssamptier display@p1 thas instudes a bebstnrte 24 ichplsality of

Pl AR AL, G RSP0 bl oo

22200441867580 dRbpbksd B3 /cRiRHAayNes] il} hAAE befweeR 4 electrodes

can be patterned by selective thermal” transfer as
2241 andpesonbaomelectradeS 1 dispesddvae! thgénsudators 2ds and exglosediportions

i,n FI.G. 2 I I t hod terial b
of PSR LS ATL (fherdiy Be fOErpaRE Bhesh Fsreepded oThe
coR@ARIiSH SndwWiinGlE. d@Y hf§De uELfa gérpl)naﬁﬁlg Yot R4t eA‘rm?nochroma’tic
di splay 201 that incCludes a substrate 211, a plurality

Ot displapst Ther cvestredtion showe i PEL 2(tinmyl asodie nsefil seien enaking

.ayer 231 fo over, all ,the, el ectrodes 221, L
ol R 09{@1"%%15%&1@@ yhereripe erissiye ayer Rilels doped With different

AL R3BSIGER LRE LR i ZEh 108 SO
patierped sunpariyi asshadovo natkiag pracessi bea baysive Zgkkmalrigfer process, or

devi ce | ayers (not shown) can also be included. The
ane@ﬁrswfa leipspregh ohinay e desirabls tg patieryp depe erpssiye laysead1 after

o B R PR PRSI B, o 1w A SPL Bifagd ortions
of einéssivedyeng3 1 fotn etng@rbsd-doped) | col or CEL di spl ays,
where the em ssive |ayer 231 is doped with different

dopdhts2(Edshestsiasptheniipplay 0t thabinshudens suhistipte 2 aplinuadity of
elégﬁé@% %ﬁﬁ%ss@galp&wg%%glp%rﬁel E)af[’lée g{alﬂg gf t{ﬁ% g?g% skfl\fglg OEL

process; "By d sel
entisstnsibpsr 280 G61R%8,0veF all MBRIREbISHIDAIIe. MENaRSS242 dispiR¥d on

be desirable to (Eattern dope em ssive f_ayer 231 after
the emisgireriaygr 337e antha shadewrcogediedactiodo2 1hdispaskd over the insulators

[ I hel k adj d. ti f
24 A ) B B A6 20, ORGSR B o an
alsdRvBicladed M BhsRlctYn 2ibAvit HARIGL DE) HA9 1B b%;ﬂaﬁt{dh?atrl%r suited to
212, a plurality of electrode stripeS 222 (shown

makingpaseve aadix wonechremalipDEhalisplayshin thispopstrustiog) pasdife matrix
disi:ﬁnaryg %él\égezll?%é{g fhﬁgng ]a{tg‘%%ﬁldf éYtg&gfaﬁl)cléfé eI? %Hl%lﬁi%g :lqr,yord gnd that allow for
thESeR Vs PaftiBkd tplleckddesbysiia gﬂgte%%t STehelREEIRE, 252

di sposed over the insulators 242 and exposed portions

of tRegandidss of the perigular device @riseuctive\ind erthugearent, (afiet formation
of %ﬁ ‘Eh‘“é'ﬁesﬁé‘&‘ device layers, the devices can be encapsulated to protect them from
water, oxygen, and/or other elements from the surrounding environment that can

contaminate, corrode, or otherwise degrade one or more layers or material of the OEL

devices.
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al so be included. The construction shown in FIG 2(c)

may al so be particularly suited to neking passive
woradorioxesaonochromati ¢ OEL displays. In this  PCT/US2003/028122

construction, passive matrix displays can be nmade

that do not require patterning of the em ssive |ayer

and that allow for 25 the creation of patterned top

el edt sanchesispil toremplpy fisulatar eibs & sephwttoadiasent daviges and to help

rdle of the.particul ar device constructian d .
proyEREC e Soupt G RAG W iRy G BreS R s o PG ribs re
patiemed By bely@ive therig] §éFe Sont 280 sBEHE aﬁﬁldli?la%ﬁbubﬁrate that

protect themfrom water, oxygen, and/or other

ingpdardls QELcarissivedayais.r By naliterping the ingHaterstafieh farmingithe OEL

LD S LT S 0 e
dep&ddd i eB38, Joethnd 1B d/ fht@indas mbiho8 a5t oeer WEethod ude@ to form the

enpl oy insulator ribs to separate adjacent devices and
OElpemnissiye pavstsanty vatased todrecopweatiblerviph the insulatprgib material.

| n e pre t_inventio nsul ator ribs ar
i By SRR ol Ao RNl B loarty and
cleahiBelefias ti cdicsddfalie SatastT abss, bhgikel fegiohd)dEs diéﬁ@afyg—;llhus, rather
em ssive |ayers. By patterning the insulators after

thgngrehingoen ¢lectode edgesmndor gaissipdayst edgeerthe adgesiod thronenlators can
flexibili ' hoosd n insyl ator material. becaus

ooyt lebhints 18 <SRBT AO M T TR e bR i 158

flex®ilgdn chsosbightddctraas hrtkriakamdlop phiedriing hesthddslas RIS i €hoosing
| ayers may not need to be conpatible with the

enigpive meterials (andrathenQRl devienmateralsr andipamateming methods, for

cecprdin 0 the . prese i nyention can aks e used to.
PR e 1= A BR RRET b AR oo e g u S B S emBive
layeR6dged € ThRAI @A 81loW chPbsked elbQRHIdE ¥misstVe, andl bRl Adicelib@rials based
rather 10 than relying on el ectrode edges and/ or

ongerfonnanse vaibdessaggard to elhan paligobiity.t Abthersgmk dins; ¢ vadevariety

b d .del i .h d i . _Thi
of SeplaR vt et g ey TR oot Ao oReThlp form
cl@heibs 8tPedFad R ipaltemaRith PitcRRtdnahOsdA% drali ol@foNBisplay sub-
~as in choosing emssive materials (and other CEL

4.m¥@&ice mat eri al s) and/ or patterning nethods, for

se | es tention need, be id. formn
) aTGE: BERRA oo L ke BafE oS PO G SF e
tra@sferrilg ion1 A BRASEEIngt6 Bid freRnt BVEERNY DondP BleMeBEI00 includes a
device nmaterials based on perfornance with | ess

bapegibsttate 316 awantipaal vaderidyet 320y an pptiarablighirte-heataonversion layer

' i . i nsul terial b
SRR R Yo Blindal P ih b Breitaust o0 Qe dosetp oan
alfoMe/Preseh€ Ak enipla§ dBAsks a0ASc16el iPBtS. PanNNosl 5,2 Pbss esi4,088;

- i

on the scale of high resolution display sub- pixels.

6,28, IH90,238.9 b2 4201 Bx and 6,33 42 aandisrovedssignethid fSe Pagohor
App1RaitsH $80h Riob YordkSdo 09/451,084; and 09/931,598.

In processes of the present invention, materials can be transferred from the transfer
layer of a thermal mass transfer donor element to a receptor substrate by placing the
transfer layer of the donor element adjacent to a receptor and selectively heating the donor
element. Illustratively, the donor element can be selectively heated by irradiating the

donor element with imaging radiation that can be absorbed by light-to-heat converter



10

15

20

25

30

transferring insulators according to the present
i nvention. Donor elenent 300 includes a base

waemmgsmse 310, an optional underl ayer 320, anPOpPUSZNZD28122
light-to-heat conversion layer (LTHC |ayer) 330, an
optional interlayer 340, and a transfer |ayer 350.
QG her layers can also be present. Exenplary donors

majerial dispeded dw thei donor, Sftepit 2 sauerpte BTHEdawsxndgonvertedgato heat. In

25 6,1 19: 6,228,555;,. 6,242, 152:.. 6 4. 42 d
thsg op I8¢ deieh g PESnBRg oS i ol Py deggy A,
thidQ416618 r&BPior, A bl , BitAadianich & ilsihdS8f orl oA RRH s,

_of the present invention, materials can be transferred
indqlyding visble lighisihGered|radiationy pr ulireietatadisipss for camyplerirom a laser,

donor .el enent .to a rece r substrate b | aci ng the.
largip. o OFHST S r@f&‘iha@?n THE %@Ff legis, ea§8§ Inehs pich s ting 2
thér@BERiR heaehnSA4LHd ise@] ¥Qnl o the theianarandfer @lyenEtbe

[Ilustratively, the donor el enent can be selectively

selgetinebotranglaied del p aedentyr ithidis mamst todmgeTiise Wprmhpatienes ¢ighe

radi ation .that,can be absorhed by light-to-heat . ..
oot bbb G S Fo AR A FrBg e using light from,
foBafiplcnh 14hS BORSH, fohattBevEQ Mbosectht @ondrRaf b 8@AMZEous because
LTHC | ayer, and converted into heat. In these cases,
of tcheeacg@a@r arxﬁa?gemioeilp@s@rﬁo:ﬁt@ bhermgieﬁgi- r Hafi izd aul Sthgp@ﬁfgthe
t n S strate,. throu { receptor or t
oG pERRert [ Rt Fip s e oot Errohao s ge e Rgfied by for
exhlﬁgieyﬂ’ﬂééﬁn% v dpbcfofl th@libht betrh! RE @&pdsafl phtteof tRE lighSt beam, the

ultraviolet radiation, for exanple froma | aser,
duragiop of direciedhbgans ctiaqt adihahe thermdumass tragifbreglementeand/arghe

' th h ' t h I int head
melgins g BB e R S PR et ar B P aERgy be
cohRYIBd BAfradigting BleRIohbVabMertiagsies ikt 0 a receptor in

this manner to i magewi se form patterns of the

t r anfsfraentingiedsnt thetnzd] point hdad or ethephesting plemeah(patterned or

I nstapces, thermal transfer ing light from fo
oG 0 e s o 1Sl elS gt Souior {etnsnl Gty sty pattem-
widORMsfGARg PErtidHY 8hd GaRYUS: 18RS aANS Sich tasedf tht ighGCHHaAEVerter

and precision that can often be achieved. The size and

matraglen thfe doher shieetaim sptionabdThermabprint(beads. or adhdrihnating elements may

vemgrticufyty Sl for ot 195 o1 AR RS Gfoetins St op i pitterming
el ENRORYI R R 1RIeB Bt bd ﬂéoikél? béntRgRE) the duration
of directéd beam contact with the thermal nass

t r anidfeanods fitiesrmal masl toansfeh ean vexy depeatingon the &ype o€ petedtive
mass tr.ansfer

§ EXETEN T —
antl &b d 1 RSKTHAIay#R thé 8RE 8 matchBRAARe tPinsftk 14y8AheWverall

other heating elenment (patterned or otherw se) can
coastawtibe ofithedionor, thl type dlretaptdresabsttate anidiherlike| dWidlut wishing to

irectly, there attern- wise transferrin ortions
begouf by e herr TR ey ol BES o e HedhBhin She o
mble P WHid H8Pbe GAPNARIAE or de-emphasized during selective transfer depending

on imaging conditions, donor constructions, and so forth. One mechanism of thermal

transfer includes thermal melt-stick transfer whereby localized heating at the interface
between the thermal transfer layer and the rest of the donor element can lower the adhesion

of the thermal transfer layer to the donor in selected locations. Selected portions of the

10
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material in the donor sheet is optional. Thermal print

heads or other heating elenments may 20 be particularly
W@ oeessoOr maki ng | ower resol ution patterns OPCT/US2003/028122

material or for patterning elenents whose pl acenent

need not be precisely controlled. The node of thernal

mass transfer can vary depending on the type of
thesmpldompize laytecan adhererip theyreeeptor eore fisengly than tetheatonetnso that

whlgla Hxl'le;q%%gge%%égtqg ?en%%vzadg E%IF%%/J;E?&% sgotﬂg)ﬁ gaalgxférl lgyllesr remain on
theTBéeptdralanottier iftehidian of Slerrhat@hsfet Melua¥LibIhtivedPansfer whereby
construction of the donor, the tt)t/lpe of receptor

locglizedtheating canrhe ushéta sblate pyttions ek thairensierlayes ofbel the dempr

DRSSl ORR8 AL MBI e Yot o
theeBNAi & thcBides SutARARS vAREHI Hhidt6h] I&peREd HEtht taRsEEhyer can
dependi ng on imagi ng condi tions, donor constructions,

be gehdineated by gt genesatnd vHhe demar glemenbr Agiortian ofiih¢ syblimated

includes thernal.,nelt-stick transfer where calized
maf ) PEonOe TR T carih TS bR bR SRR RS RS modes
thalt RNRE e bRk oNEledetBid o8k nRbhdni@nIORGEL ELRITERE heédig of a

| ower the adhesion of the thernal transfer |ayer to

therel messdransfar desios sleaent eandhe used to @upeihe dangfor of matsrigs from a
r t%}f 10e ¥g) 280,[41[ 042838 PCT/ US2003/ 028122 ther nal
APHET YL PO TEETRYPT U Bdhere to the receptor more

st r oty dBAdaRoh-BRitHRR SdureR chi B usdtte MehtiBerN fiass transfer

el ement i's renoved, the selected portions of the
doneratenents. | BEoyenalog teshniques (etghexpesiepthooughaioeaskeshigh-powered

. chani sm of th transfter {ncl bl at.i .
tiefTGHEPS sy 1o bt D i hrsb B S R Rl o
tecRRiqREL iTRéd, 91$b10f ankdRrdviaBSIhREs Ardyetticalafly dfefineS#RabR Tasers
5 el enent, thereby directing ablated material toward

inclids, fos cxpnple, high powaotingle mode tesei dipdass fiberkuounted laser diodes, and
.transfer, includes subli ' I eri al )
i rER OB SR IR R R VRS RT3 L s Blaqtp et times

call 9@ vAGS1S HRhE dor datp®e, 8 FEP huRdr IR £ mAdre:REdrd8 Mo Bins bhe
sublimated nmaterial can condense on the receptor. The

miproseconds onmaenst arwhlasas fluengss aercbe nrtheiwhge Mooy éer expimate, about

,ncl ud e Pr_nore t hese and ot her. nechani s .
04416 b Sliuets Baren bR b AGY HETHRG.Sonitons can be
suftdbA 5484 oﬁ,%%ngedt_ﬁ‘éﬁﬂﬁ‘lgﬁ e RRoHSIBR chiTonSMERioh e transfer layer
transfer of materials froma transfer layer to

matetédghomode of tiesnalanasa tiansfyr, afid othed such davtarni t ti ng
sou s.can b sed to heat thermal nass,transfer
dondY I 1B FRQL PIAEETen A PECH I PG (5 Bhgh PATSEmg glegonts for
higiafHBBiISh St didpl38 aRP¥@ELS ch lablﬂfbtati&%l) bG8 SlafgR slbstrate areas, a
xenon flash lanps and | asers) are useful. For digital

laseneayi hegattfcuiaatyrusefpl es theiradiationegnropi $iasdr gourgerare also compatible
Ul trayiol et. | aser re parti.cul useful . Suitable

with i Lo g B er o5 e B I, g b R i P o sheeted

fillnAB6dtraftis Y88 S 100 LRPHIAOPIYiffldd $2&S). di odes, and

During imaging, the thermal mass transfer element can be brought into intimate

el

o

contact with a receptor (as might typically be the case for thermal melt-stick transfer
mechanisms) or the thermal mass transfer element can be spaced some distance from the

receptor (as can be the case for ablative transfer mechanisms or transfer material

11
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di ode- punped solid state |asers (e.g., Nd: YAG and

Nd: YLF). Laser exposure dwell tinmes can vary w dely
wo e@ai041868 exanpl e, a few hundredths of m cr oSBCDOER08/028122

tens of mcroseconds or nore, and | aser fluences can

be in the range from for exanple, about 20 0.01 to

about 5 J/cnR2 or nore. Other radiation sources and
sublimpation anqehanigpdilniableast same istanses, PESSUEe Br¥cyuBRan be used to

I c

ho@h'ﬂ?é‘ &eg}r@]‘ireapg#&é ngﬁ'lenttr:rualt?rétgrﬁ)ﬁ? h&@ﬁ%tgg 3&%%{1 g " %rla n‘le 1nstances
a nhdsRoad Bépla@é&bdﬂ\kf&ﬁf the tfehmAlarinefes eleiﬂbﬁirhdall tBEredBStbr. Such a mask

pl acenment accuracy _is required é ., _when patterning
carebaiieaioyable oF cathiegioin o thedeacpion a @frtraélﬁfer dHdighy-0-heny converter
magqgﬂffs ?’éls%ﬁt ﬁq &l:dgr?o R4t ?1019 %/ Sﬁ%esc%%gﬁe qfs%&% ﬁec?ﬂ}{%q;sfHé layer

er can e par’tlcu ar era
(arltotiofRr ldyR(EY cohHiiifg Sadddtidn absoeb&p ipat inklgewive tthshbwt 6.g.,
|arge rigid substrates (e.g.,, 1 inx 1 in x 1.1 nmm
digifa ¥ o1 byasnplegeuriopirs tyorsh amasy) éoiperforminygswise drapsfer and/or
pat{tf%m%g of %%qTa%gfe% Eld karglgltﬂé meﬁqr?al ?JE@&&Z Qle Qﬁ{rtb ek fe?@}l?ch to

RBsS™ ransf BE oY ough

i nt h@uy, gelattad borioh§ oBthe @aedTédbydrase arghreldyto tizatdeptor
be t case for thermal nelt-stick transfer 30

W%Etﬁmsmr)g genifiantpreions of thesther layestedthethermpalmasg fansfer
ele?rg:n? @@&eg B ng%c%{af {n%&fasr?é %@?gﬁé} E@’C{‘n eﬁ?egﬁrggen&(:g £ he BPQ&al

case for rans er

intem@dyer iy elidhindfe 20CdIRARSEESRE B WRPLRBHORGIALTHC layer to the
sublimati on nechanisns). In at | east sane instances

reqspies iyl er tsducetisiariiondn thedrapstsered gortien|od thefeansfes fayer. Preferably,
unﬁer%‘ﬁ%l%i[; 08%1(? Hgﬁ]st tﬂe ?s%ﬂ"@i; fie Sgtn&n%f ﬁlté%ahrglb{oQE? LTHg layer is

gré&&lr\ﬂﬁﬁiﬁ.hé hkﬂle&mrdme 1hfeﬂﬁ§efr% theltenst lagad Ihls@me BOEREE, a
Such a mask can be renpvable or can remain on the

reﬂ@aémr&/oraeﬂos@mtwe tnerfaver capfbeaised ighattepwnate enethevsegonkel the

levegﬂ t erghqaglbrgtlha‘g (:“srllli]lttc‘;éc{I th%%ugh‘?]%_%qoa ;2}12(?'013{0 9 lt'ernfp%ratures n

thd @0F, (fo0 exeeipl@ioYedgertBethial bioiadialsbhed)dainagétd the transfer layer
I mgewi se fashion (e.g. digitally or by anal og
dugRpBagiee.t hr ough a rrask) to performinmagew se transfer
and/qr atte t ransf er.
t h elli%ﬁ et eral ersq%rl eg%rnéé [iscan ‘t{% u%ec? 111419(?1%# tl{eafx%g] &ﬁﬂgfer elements

th#& @heClefEth RAA WHOMSiREndidiR df b@ﬁ&ér&fr nhdw eIn Gfefation, a laser can be
transferred to the receptor 10 without transferrin

ragg¢rgh pf ¢tb@rmlsqd@pv¢do?>§osgﬁhq lpkge shanmal frapséqr slogrent.fibe laser%emg
s e o PR ol R el Be Rl e oo

debifddgaktane rA IRRNatRlelytH¥AERy Riay b dldGEndriiGnd fRABAIal @insfer element
material froman LTHC | ayer to the receptor and/or

and/@dmeptdt gibgiratic gwpvied bekrath thafeseer red portion of the
tra f.er. | er abl Qg condi.ti.ons,
t he Kok B BiRe oueobtavert At BB Pas{ ARSI cloment
30038 molwShe described.
The donor substrate 310 can be a polymer film. One suitable type of polymer film

is a polyester film, for example, polyethylene terephthalate (PET) or polyethylene
naphthalate (PEN) films. However, other films with sufficient optical properties,

including high transmission of light ata particular wavelength, and/or sufficient

12
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15 greater than the adhesion of the interlayer to the
transfer layer. In sone instances, a reflective
war@i4ou28absor ptive interlayer can be used to aPCEOSZNE028122
or otherwi se control the 1level of inmaging radiation
transmtted through the donor and/or to manage
nperatures in the donor, for exanple to reduce

m@ﬁ@flfﬁi ang thermal siehibiy mersaliFsadaprading on thepartiematapplication, can be
uséc?yﬁ{e dodbF ki !éféﬁl%'aggeast%g le?ﬁsg%lc%:% % AR solih %;fgl}m coatings can

el ements can I nc ermal” trans

bedbrardrthereon. ke dixame sitgtglels gsstypicdil selesred&bRNnBatefiald that
nor e. eration, a laser can be rastered

rerge'f;lg stoblsi e h%?\v@a Oh R NeTR dayery qfdhe enorm Hlopexers ssedescribed
beft‘:lwe RN helubiBA of 85 Ghade }1&91% hec‘ﬁé SubStrdte 319(? guﬂﬁ‘g[(f lg}/ﬁr can be

'um nat e portions o erna ransrer e

usabkoonsiﬂatg tHecsubstraie ﬁrbmdtéatmlbﬁtdﬂ in fhe ETHG hyee Hymng faging. The
stationary and the thernal transf

tYHé‘Fai F@ﬂglaeézl%o g Agporsubdisicrangsspian 8085 tn0d4 n@@r@ﬁf@fﬁbﬂm%% to
0.1 ﬁﬁ‘? Elltﬁl Qflircké}%rt@er ergﬁngll &b t?ates @Qy g%gs \51\/|al)/|er s of the

ss trans onor el efien now be
des dihk ederial$resed oo fornsthb donicatsebsdrhee z&ﬂnmb@tlanaﬂ @ldjao®it underlayer
of polymer film

catbb? %gclteélre tofsl}lilqlp%ﬁavtélfagpg%&glﬁﬁwgen th Fl9@rwp%wéel and the underlayer, to
co%@é%@%t?@%@r@b&@gﬁ thi@fsy ﬁﬁJ e%ﬁﬂl@ﬁ}ﬁl tﬁ% I'I:toﬁt% ineagmg

. However, I'ms w I CI en
radgtondednsporoethe LES]C layerc;touédmxg 1imlagllngtdE&ﬁ&rﬁnd shedlikeOfAn optional
lap;tt t t I | th, and/or suffi CI ent
} at a par cul ar wavel en
Pﬂﬂg&@ /‘Mé 19 pereasggomm @mlz he geatingiof spbsgauent layers

onfotfé Q@Jstrﬁtteaagﬂl fsBXné}Ee%Q %Jﬂo%ﬁglg%ﬁglgég '.b@%hegﬂ c}%eﬂcgornor substrate and

particular application, can
adjsc&mﬂayatse in at | east sone instances, is flat so that

uni form coatin can__be forned thereon. The donor
o b SRR ey 939 By bg caircbern Ghermis A mased baimeen a donor

il o ST R S o R L s nd
thet HBHC Aayten dindmg mﬁa@mg amddtertd ﬁm[debﬁéohembaltdmllﬁyb@ thealoBor
n be used to insulate th

and n LTHC r
ele&?&% OF §tozagey {Wdﬁ‘@& 1 dogenpsgssie; Fdfordmaging Eaga@plea af suigble
bR o AL RIRSS, B G000t SBSLEBS P

AppirpatmlntSwn}@hOQ/ﬁnE,RM or thinner donor substrat es may
e materials used to formthe dono

d.
su b@? &fl@er ar &R PR onaeriglahe meam%farﬁqi argﬁéhanwf@ apd{er thermal
prcgﬁgg:tg Irtcgﬁng%HB el ljie{%t(n)g:%r ?Jgagrgjﬁé q{‘]% fe on %uli] ﬁ‘leg.?fé%atenals that

exlibARdPOispedift WeR R deRsitysddsi: 1G4 ehoandl ddﬁﬂuétﬁﬁi@frélaﬁﬁd to th®donor
control imaging radiation transport to the LTHC

substrpler Suel ap spderlayermay brjused teincesasmipat Alewltp Kie tramsfer layer, for
exaﬁfﬁslb ?@ﬁﬁprove the imaging sensitivity of the donor.

The underlayer may also include materials for their mechanical properties or for
adhesion between the substrate and the LTHC. Using an underlayer that improves
adhesion between the substrate and the LTHC layer may result in less distortion in the
transferred image. As an example, in some cases an underlayer can be used that reduces or

eliminates delamination or separation of the LTHC layer, for example, that might
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primng |ayer can be used to increase uniformty
during the coating of subsequent |ayers onto the
waewgsmBe and al so i ncrease the bondi ng strenpthUS2003/028122
bet ween the donor substrate and 15 adjacent |ayers.
An optional underlayer 320 may be coated or otherw se
di sposed between a donor @ substrate and the LTHC
othezyyise ocqus duging fpprging of the Appesmediat This 69n Tsductba ampunt of

oSS S TR e e
hosieodrdgmay badelitably, to dapivy yndeltess ther, pramoieat 1dapBidedlegree of

Exanmpl es of suitable 20 underlayers and methods of
SeRA AN Y CT I @MORg dRYeTsAHEING INALIHE QT PRARRIC ESRIPEYRSAN air gap

el BB g A 55 A0 O 3y o i

durlﬁg hﬁﬁgm‘@hlag atko @rovides cannelfooibe réles of Qadeh ehatifiagbe generated
For exanpl e, the underl ayer can incl ude

ment

bYHPﬁ%fgrg ofthe LFHC la@@aﬁuﬂng gagipgy %rﬁ&ﬁmg P1ch @ghannelimagy jqag to fewer
w thermal conductivity relative to the donor

1mg@géaéfsetur§ate Such an underl ayer may be used to

| n C ﬂéﬁmﬁdhﬂﬁg&r flap e bubstaneally @ashaend AYIRS imadis waXRNRILS or may
rove the i magi.ng sensitivity of the donor. The
alserb&@F eaftanartipdly abparptiyen rgblectivg 08 Haging Fadiatippe Afttenuation and/or

RO ARG 55 B SRS AR R P

dutinpimygsg. adhesi on between the substrate and the LTHC
layer may result _in less distortion in the 30

t r affering aganiREIG. As amhTHE RIS 30 can boinsludad isthgpnal mass
tragﬁgreer%lﬁﬁé gﬁﬁ{e p@gsegt;l?lgenttféﬁtt% &ﬁrng ?{mﬂ%@op %ner n}% fhe thermal
traﬁxfémlbmentt Ible ITHD laydBpréRrabdPcRrie8a Fadlatlon absorber that absorbs

PCT/ US2003/ 028122 ot herwi se occur during inmagi ng of
inqigent gaskirsionte @i daserrlight) angrronuertrcad leastea porion of BE incident radiation

By 15480 A0, R 5 Pla SR SR AP 2 o

redeptodesi rabl e to errpl oy underl ayers that pronote at
| east some degree of separation between or anong

| ay &reaceallyi the f‘il%@nrrésorbe@ dx thedl HE dayier ahwadelighi uathe infrared,
V@lﬁe’r rradForluns IIOIF ta%glgﬁﬁﬂ% %f’mg%%i?gft NGl P?rgg¥er9§13

abkdTB& 128iafBY b H6atP TAY r4ieatRnGBeRBE méteﬁam Be t l:ﬁﬁ,agémﬁ/
gases that may be generated by heatin %of the LT

abﬁtmyfe‘fe fithe e@eqteﬁa@mag@g pdigtion mrrgfm}mg an & TEKAlapied witlgn optical

oo ol 0, B 55 SRS e

Optical@sityl Of aﬂla%r ib meeubsdne@sxama;rttwlbgmmeawroy 8f e ratio of the
reflective of inmaging radiation. Attenuation and/or
intensity of light transmitted through the layer to the intensity of light incident on the layer.

Radiation absorber material can be uniformly disposed throughout the LTHC layer
or can be non-homogeneously distributed. For example, as described in U.S. Pat. No.
6,228,555, non-homogeneous LTHC layers can be used to control temperature profiles in
donor elements. This can give rise to thermal transfer elements that have improved
transfer properties (e.g., better fidelity between the intended transfer patterns and actual

transfer patterns).
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reflection of imaging radiation by the underlayer may

be used to control heat generation during inmaging.
woRedoe0#isay) again to FIG 3, an LTHC | ayer 330 P@EIUR®03/028122

included in thermal nass transfer elenents of the

present invention to couple irradiation energy into

the thermal . 15 transfer el enment. The LTHC | ayer

pr eSuHae jadistion Abserbingmagierials ean inelude. ey emmﬂe dpesdeigs visible
SREADION IR ik A5t I AN

pignoengs) ﬂhdtzﬂs intetaisdoatpoohds, et fidns faad oty ﬁfltabfdlﬂ%bﬂbﬁlg materials.
the{ mal, transfer elenent to the receptor. Generall

Exppples 9 suitablsradistion phserbsys linﬁl“flPFecaE'f’qu(’PlﬂC&y Eictal psigen ahd metal
sullf d9§1t Oh@e)ga!ﬂﬁqhé 8 § &lifife LBSC ;(Ay%f pdn%n%lﬁgérjré g{%g&é%% %@éeﬂr :?sj Silbon

Ions O ectrorragne C spec

blatch,eandaiiﬁﬂdlé?rﬁsilch aslh@biganicipotymdre atnoth'Eh 311faaﬁai [EXHOMayer includes
ahsorber materials are typically hig absorptlve of

metl or sl q%ﬁoagecm by Bl o < n 2GR 2L (L6, 2

pagtRHS bt oAby 0lne SR ithafbodclnd: RdRa, B ngtal
compotnidyfilers. maypd foeiakd the teshiiiyuesf siwhlagyfer exsngléepaivaiigiing
val ue of the I%garlthn1 (base 10) of the ratiq of the
evapoTaiyediiRet b Partiglate coatingrimay be femmedugmerfindepad any
t I
sulg‘} Iog %%gagr tédhgjl]:uer | lq@% %C%l%? b%yniﬁfm?ji bSy comlgnmg two

or tﬂmlr@D’QHmhydrh eoﬂ.téﬁhlﬁglsﬁyﬂﬂ:r or fd[ssﬁralar reataiias. M@gﬁﬁﬁl@uﬁi NTHC
distr.i but ed, For exanple, as described in U S. Pat
laYRbcan [ QEBG%B‘SV"‘H% AenestisgertisUayar phelarls glamingm pveren coating that

cobfifd chof Bk Bloph &S Btaop PTOf i es [n donor

enment s fve'rise to thermal transfer
el eyt suitabit foh ase&slrﬁmﬁm%saﬁetsrlﬁ AIfTRIC piyep@ey begresent in

e.g., better fidelity between the intended trans
Palélstllga@r fosm gdligsolyad jn p bindermetesial, 95 ot Jeash pyrtially digpprsed in a binder

m %ﬁgﬁ g\lﬁﬁegﬁ ngfer gﬁ%gﬁﬁ{qu(ﬁ&ﬁgn ab%gl%bteﬁbelrg uge%dfh%tpaﬁﬁle size can be,

s can ude

at le@stdn soré HisthnCesgytamt 10Libd GVes| &id X Ebe aBdihf I @thﬁ@r 1¥¥%e Suitable
fl uorescent dyes, and radi ati on- pol ari zi ng dyes),

dypsi igehde hoserdyes|that ahsoriain e %@@mm of the spactrinn. nk smrﬁp dye may

N g

andvet édatia)isei9ent, ANEcll'Bd e waveldhdth dae oPassoganp! e of a
suitabl e LTHC | ayer can |nclude@;{§53nent such as

car Bégmensarg ahateriaheimay bisete nsedsio @rlam garsdiation absorbers.

t her suit lLudes .netal
xRl oL py R e Tl o e R ek e =
phEXRFPAEnesPhidRH dtioRnRsMnd iotifr such pi@acitts. aAhameﬁalw B&@k azo

al um num havi ng a bl ack vi sual appearance). Met
pigirantipased on copper or chromium complexes of, for example, pyrazolone yellow
dianisidine red, and nickel azo yellow can be useful. Inorganic pigments can also be used,
including, for example, oxides and sulfides of metals such as aluminum, bismuth, tin,
indium, zinc, titanium, chromium, molybdenum, tungsten, cobalt, iridium, nickel,
palladium, platinum, copper, silver, gold, zirconium, iron, lead, and tellurium. Metal

borides, carbides, nitrides, carbonitrides, bronze-structured oxides, and oxides structurally

related to the bronze family (e.g., WO;g) may also be used.
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conmpound filnms may be forned by techni ques, such as,

for exanple, sputtering and 10 evaporative deposition.
w@aioesBat e coati ngs nay be formed using a bi PAEUSZNS028122

any suitable dry or wet coating techniques. LTHC

| ayers can al so be forned by conbining two or nore

LTHC | ayers containing simlar or dissimlar

mat dMétall radiation ahmﬂw}ﬂ reay basdetHethet tytbe faarofipartidesgads films.

sulfaf Ao GERTE G isB ot i BB e

a bigngassle bﬂrﬁe@‘f@ﬁus%lﬁl E&@"ﬁi@%yek’ﬁﬁhﬁ% MakoAhin@polymers, such as,
absorbers in a LTHC | ayer may "be present in

foxmaqamptw phtmlit mepsms (d:gs slowleb andnreaolb repies), p@é}tvemyl é)utyrzd mresins,

ar t e
poliiriam T etass bty aPtel RO R huiferd BloMdES ap R ST, cetutosic
ethiéBethd dshefs, aﬁfdcbnﬁ1sse§l &R [ﬁ)%aﬁr%nateﬁt Sdl%ﬁl%tblhdb@ﬂl&? include
i nst ances, about m or I'ess, and maybe about m or

mdnesers, Sligeraerseor m%esers fhet bates tebmse caly pphmerab@ or ¢ropshinked.

he IR [ f..th t Lfic . d ay. 20
Adslven Sudr s igROr R e bR gRE Behplfe Vg Tnagtgre
L’I‘I—I@’Bﬁhﬁblb' Thisbe WiibBdinfenty 8fe! Hinder A $1R4rily Me‘élrusﬁ%%t dofing of

solvent, as well as the wavel ength range of
crqsblsrdqabta mmonﬁbrgambi@ml;gonmtsewmabptlomypdymor be used in

the | THC.| ayer_.as radiat. ona orb I f
ot DB A Dot i i (o TARR) BV TP Dt Teast
sofe iNirce@ $he p‘éti‘foﬁﬁhﬁl’@(@ %ﬁsfex%rﬁff&hesdéﬂdmr‘%%ﬁﬁﬁy)%@ ¢he LTHC

ot her sucéh pi gnents. ditional I'y, black azo
laysi. ghmﬁmuﬂﬁsﬂmﬂ acbhemmpkaetnc msmcrhzr}ampnmedherpcﬁmm ocﬁfche EBHC layer
raz one ello I Sidj

to FhéeoBpr sbBe; Rt e PRder g s 45 el excluding
th&ﬁi'l‘vé?‘llt $eP @alUl?lQﬁing whidk h}%ii g tgénﬂﬁag%ﬁmsﬁl K ipR&eraBRI30 to 45

fides of netals siuc m bisnuth,’ ‘tin,
wtt% dhammpp]asmu::esm; dlthougiiovedn amountsiof ﬂwh;lo}destwrrpsm may be used

kel
(e 4119 RS )éotp’@@tther'g{qp #esth ty%zqalllafaﬁ S0 be bpmoptibleic.
foﬁﬁ‘g oh& :pt el Hiﬂbn&ﬁ&? WI’%IQtIQCUtﬁé} tH@ﬁmd tlh'agfe%st some

carbon ze- structu OXI es, oxi d
enthotlinadrits, althgrmopkkiad Eadlntthattﬁaealsoluhﬂmy Iﬁamfhbtyr {rethe ra,nge of9to 13 .

| b d., 15,W) 2004/ Q42838
(oo LBoRiatr 3 Dspio Wuicalerd 3l g Pla?e%glgélﬂeo@fléern@ia@éﬂes of
subf gt eﬁh&@e&lc' r@s1ﬁ§;1§n] ugé gbg%crpﬁ%st Ié_lt_gﬂleﬁé- Q{yhﬁ_ﬁofyhle?gsand resins, and

urta tal's i r-exa
pobivépblityrdli n, indium telluriumand zinc. Suitable

bi nders for use in the LTHC |l ayer include filmformn
pol yfrRzvent lfgﬁﬁwaagg aldﬁowdéﬁ%ﬁg?aétanﬁr?élﬁéﬁpem}%gﬁ%ts may Be added

to E&i1Bate tﬂ%&’&luﬁg pricSs sr eseherHE ?dygls% }//’99& aYécﬂ}ﬂto *ﬁiétd/c{n@f substrate

resi ns acet ates | ny acetal s,

usig aywarieyyl ofdeatngikihoddeaswnpial t&am yAqioe}snermedrlomganm ETHC layer
ethers and esters, nitrocellul oses, and
cap b peaied o at least sane tl&tﬂr@e%rw@@nﬁwf |0r9c5| W éo 20 pm, preferably,

0.5 pm to 10 pm, and, more preferably, 1 pm to 7 pm. An inorganic LTHC layer can be
coated, in at least some instances, to a thickness in the range of 0.0005 to 10 pm, and
preferably, 0.001 to 1 pm.

Referring again to FIG. 3, an optional interlayer 340 may be disposed between the
LTHC layer 330 and transfer layer 350. The interlayer can be used, for example, to
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nmononers, oligonmers, or polyners that have been, or

can be, polynerized or crosslinked. Additives such as
w@b@ioi2s8s i at ors may al so be included to facilPCHUS2003/028122

crosslinking of the LTHC binder. In sone enbodi nents,

the binder is primarily formed using a coating of 10

crosslinkabl e nononers and/or oligonmers w th optiona
mipiphigerdamagpiradicosiendnasionef the transfermo perionof thestransfes layer and

I s oo o 8 el PSR of PETRaghf§ 99 he hldfayer
md#QdoARhédc¥ thePddhbdien biliHe trahd¥€layerltd tHeSredtvP U thednkld trafsfer
thernoplastic resin tr;?% [ g‘gr ove the adhesion of the
yer

donmmdim@ge ffypitc@lllst,g@ iy pbighdheymal wlsi@t;xecee rﬂﬁ@iﬁrikéntﬂ,le
] i i 2 50 . % i 15
intgfH o O ot 1o Ehe@Real9 aicomosd Wb R Habthe bufiops.

paftRaladly t& sl extBiiteth@raileys thd Grahsferd&l invge Hoh FeiotBRAIR SthieGnterlayer
resin, although |ower anmounts of thernoplastic resin

typieallysemeige th cqusacy withthe bTHE layerdyringthe tranafenprsicesstand is not

si.nqi s typically..chose 0 _be conpatible (i.e.,
Suésgarn%a]allygrﬁ%%f}g:rﬁ%@‘glt%ghr%lraﬁl {]eirgﬁﬁ( Twith t he other materials
of tSu@akle Metelayetsindliidd, Fasdxafples po§HRP BIHE Midtal 1dyers (e.g., vapor
thernopl astic resin that has a solubll[t% paraneter in
deporated aretpd 1ayprs) inergamic dayersoaig) spigyel deposgeélayersiang vagorsleposited

to 12 (cal./c 1/2. i.s.chosen for.the bjinder., Ex | es
e S BRERE <yt PR Bl L, BAE
or £l yinbrothicEdmpdSis 18és. 20k gthi Cm e MEBlifabf b ihRFlbiG mAGthls
. polyvinyl butyral. Conventional coating aids, such as.
indJuderbagh thermoseh andiihepeondastig neajerials , Surialeberapgetgnateigals include
facilitate the.cpafin rocess. The LTHC | aver. .be
resifbat e RS R HeebisRi i of Smigyt g ARG el put no
lingiRAtth NGod¥RAIRQACS cKetaMikablk fdMacRfldtes, PoRBIHIBEIfed holyesters,
organi ¢ LTHC | ayer can be coat'ed, in at |east sone

eppxiss, and pelyutethaaes. hTektherszosetf mateidls may be 20ataq onto the LTHC layer

pref erabl 0.5 mto 10 m an nor ref.er abl 1 gm
as g SBfie fpemiPat ot tal and fiise SRhfy Bost B Edis forh 1
crosSRled$MEBayepsSt ances, to a thickness in the range of

0.0005 to I0 m and preferably, 0.001 to 1 m 30

Ref éiuitablg thegaioplastic mpirials indwdep friewarablei palpadreyies, 340
oG GRErFE PR Sagies ool anes i sy B, ang potyimides.
THR¥AMBnSopldstic bBzafe RABALIQ4RGIR appilddUss O0R/BE A f%oating techniques

m ni m ze damage and contami nation of the transferred
(fyyexample, soivenheoatingspirayr cdatiyg ror axfiusioragoatihglo Typikatly, the glass

distortion . in e transferred partion. of .the transfe .
o gt Pof efopf i chaB it i ree MR s tayer s 23
oCQr ghddfer! FrBREIEY 50 QY BF oieief. NG sbRS len®bdinkt&id BRI iRV ayer includes a

transfer donor elenent. Typically, the interlayer has
thérimgplastiematerial thai lsts arilegredterahar atyl tympdrhere attained in the transfer

layer during imaging. The interlayer may be either transmissive, absorbing, reflective, or

some combination thereof, at the imaging radiation wavelength.
Inorganic materials suitable as interlayer materials include, for example, metals,
metal oxides, metal sulfides, and inorganic carbon coatings, including those materials that

are highly transmissive or reflective at the imaging light wavelength. These materials may
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5 interlayer does not distort or chem cally deconpose

under the imaging conditions, particularly to an
wezdaoefu2sBhat renders the transferred i nage PCT/US2003/028122

non-functional. The interlayer typically remains in

contact with the LTHC | ayer during the transfer

process and is not substantially transferred with the
betapplingktethe hghirto-hepirqoamersiondayst viayerentinppljerhnidquss (e.g., vacuum

S e L S e P

sol ‘Tgelintd@PRs nagPréviiies fudbe ofdpadfitsl ePRSinte@Myed B¥EbSa barrier
of inorganic oxides (e.g., silica, titania, and other
mtglaﬂwg

agpigstdhe wadisie 9f mategied fro biFiorhepbraniversioarpyssi {tenay also

. j . erq.al uj I s..lnterl aver .
bR e GHABRR TBASLL A 0, UL BB A5l e e
caffbt etnsdérsed. Joireairhple] e intasBier PRLRE hod thetrsll diffgser to control the
resins that may be crosslinked by heat, radiation, or

teraprapiEcAt the iatarinenbetiisen theiinigrlaysy encibe trpgsfer lyeraglativg to the
telg%eﬁgtﬁ%e{ ;ﬂéﬁﬁgd% {lfer%bll%g bJI‘heis %yé%@i%lgglfxee(i\}%ity (i.e., surface

acrylates, pol ters, (
rofinyss] edgeat@shneds) etct) AR iRl BlyeR| BhdM¥sdabe 60a1 Btbrlayer
onto the LTHC | ayer as, for exanple, thernoplastic

mayradso et i igpeoved pdastjo sremoyy by the pnsieetl matefiak m a

Crossl i ' rl r...Suitabl.e,thernopl asti
e e Sl Sieo Al aaaftlch R Egb R oA, shotgipitators,
sufTadtHHTE tplatdrnts, Pl REcizOQ) MEladk ds. A0k YMEIRicRa6LSe interlayer may
d p%:g.ysul fones, polyesters, and polyimdes. These
P

ordfpetasstsueh as, derrixemple, Sici rasterishey theanteployiretheaterial and

AR LS bl ST 10
wab¥RhgB|of Yhe ihfa@ir@l ragigtion, A feldueftiohTRRpSutY & thd therBl transfer

thernopl astic materials suitable for use in the
elgnpné ba ipging rediaon. Farrpodymesstinterlaysrs therthiskyess of thegnterlayer

reater. . ln so odi ts, .the interlayer includes
S8 b SR O P L W st oSt GV (B DREhor
o R BB 5 R o IR iR Hpicd ST Bt of
0.(bgom ko hypnme ef | ective, or sonme conbi nation thereof,
at the i.maging radi ati on_wavel ength. | norganjc
§gg%ﬁq<tt8

mat YT Bile- Z<ransioe Fayen 0 Grabeppy piqrist fhatiean be
seleQiveRX ARty tFRkARSd andR cﬁhaﬁé( bﬁ@e??%{gé%h% aﬁ bl Shat separates
nd gs, ose

and i"norgani’'c carbon coati I nc I'ng t
andreleetricallwisbhgds adjpoemGEIdgtideg ahd/ansonsgiclsetrodes in OEL devices

B L5 A e kot oo
th&%bla?@c I(%Cﬁglf‘lgl%, !hﬁﬂﬂ(gs'e{tﬂfg?gﬁﬁs', CRANRTOoF R stifhble rﬂét&'als, and
convention techni ques~(e. g’, vacuum sputtering,

inoladxulassevaindtatiale Buchis spir@ficiyidted] fetisictylates, ethiitdes,
interlayer may provide a nunber of benefits. The
prqgﬂe@pp,%haqgﬁmge% apd, theijlike, as well as their respective polymers and

blends, mixtures, or co-polymers thereof. Transfer layers can also include organic or

U

inorganic particles disposed in a binder, as well as wholly inorganic layers.
Transfer layer 350 preferably has a thickness such that, when transferred onto a
device substrate that includes OEL stacks, the insulator ribs are about as thick or thicker

than the stacks. In instances where shadow coating is to be used after forming the
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ight-to-heat conversion layer. It may al so 5 nodul ate
wWo b@4besper at ure attained in the transfer | ayePCHUS1003028122

thermally unstable nmaterials can be transferred. For

exanple, the interlayer can act as a thermal diffuser

. to control the terrdpe_rature at the interface between
insuipgors,the pisalptars shnnld rige toradeed aboviedhe stacks| thatiiv sufficientte create

GRS D o o LY S TRt . amon

otlied ugimgeﬂﬁ aveildblg dﬂj‘ositﬂaﬁ ahﬁl@@ $heediF st th@&&fosnfm%hamber the size of
presence of an interlayer 10 may al so result

thq ThFiEe dhpsrasingandwridthofite insatorsathofdseree do w&to@rthadeposmon

coptain additives
b5 oo Bl P B R L Rt P lars are ik
en@l@&sbltbatéﬁdicﬁmw ediling ead bé'BerfirMied atlAiB1dsivf @1156\&%% °f 1ek8'8om the
interlayer may depend on factors such as,

dﬁ@ﬁ%ﬁ%FQMBﬁﬁgnﬂéﬁﬁklal of the interlayer, the naterla

or op kP FA8EtoL Pl bl el e Mot B B s

indlitding, Rhdtdingitsdi tat gm, trivitgareherilehs! RifleOiveOfInRXRRA, € of
the thermal transfer elenent to ima ing radiati on.
serpigpngsfapreviaripyg me@y émcbplastwe Fou qmmge, reglepton substrates may be any

tyﬂerbtfglgﬂrs‘?rlxﬁeg or éi%%)ﬁ) Jyaé)?es%ot‘ glsgﬁly%ng]tl%uogg SR?ﬁgP‘EQF s&strates
suiCHIEH Osk 1hr&1@ﬂ:i}@)éﬁé}§as lldﬁ@cﬁﬁhﬁgﬁ?% d?fenﬁﬂ%/d ﬂ&pﬁ@s@ﬂ(ﬁﬁde rigid

typically is in the range o mto
or ﬂé*lbkrsnhﬁraitﬁdhattame mb&antzallwraammissweIt@ysrbleﬁghtc dxatnples of
neLeri a tha sel.ect t her
suif e 11h Fhdchlont 1RTug® BlhsoFrau60 Bhstic fal b 48T o attorned with
indi8 Yindix@le dnldddr BRI RE W@JIQW%Iﬁﬁérﬁﬂu?@ﬁélysﬂl&ﬁf @TPS or other
adj acent OEL devices and/or counter electfodes In
UB@@$DE§E¥NM@ﬁdH@hskﬂ%mmgmnEﬁanpﬂ@S of transfer |ayer

e IS 0Bl By RRShe i bbb e 384 pansuisspedymer

fili@s, r@ﬂ&ﬁsé KA BB MRYOE 6BhS poRAdin g?ﬂfn@ %Ht#ﬁ?ﬁe Pfifils, and
nat eri al s such as styrenes, acryfates acryl at es,

thediliey [Fégxdtle Slllpﬁﬁ@’pw lcamelso beicatdtborgmitemet dath, elatdde heterials and/or

e B b oSG ot S RO o
trahsFeSdSto GRAIGLBR shbé s 'bglﬁg leGrnf¥d onl a{‘@fn%@f% eTrFer substrate.

articles disposed in a bind as we

Suitahde pelminer $ubptratss inTheln $>bkyestb1dgaec (é%@ppqﬂy@hﬁeﬁoﬂeyephﬂmlam
onto a

polyglyFERe Sehudiaialel PolhiabI: s ROBOISRES, Fohe I resins (e
poly’@ﬁM éﬂl&‘ider bESvANAdARUIorRS, ﬂﬂ\ﬁﬁyl%ﬁetﬁﬁ' &L‘Frcellﬁliag@esité}%ases

Stacks. In 1nstances where shadow coat

(e. g;s@&iﬂulan’st tiacktayiceliplodeacdtaic)\@nd O thét E‘J@Sk%ﬁﬁonal polymeric films used
PCT/ 03/ Q281 g%d#psulatq@ . Ee i nsul.ators _shoul d .

as ?111@8 o TETRE icehen plasfiqaubstates, itds gffen desitghie tq clude

a bﬁﬁﬁ?‘ﬁﬁn or coating on one or both surfaces of the plastic substrate to protect the

organic light emitting devices and their electrodes from exposure to undesired levels of

water, oxygen, and the like.

19



10

15

20

25

30

shadowed areas during shadow coating. The sufficiency
of this |evel depends on, anong other things, the
w@e@itloadsBe deposition angles, the size of the PCT/US2003/028122
deposi tion chanber, the size of the substrate, the
spacing and width of the insulators, the degree to
whi ch the deposition 5 beamis collimted, and the
| | kekecepfongubpiratgs ean be prepattgsped with e oncenmergesf electrodes,
N .are thick . ugah t adow coatin
e S b B St fea IR R i rer
eldnints whe il gor dedihicdisplanglordthetdévicesIhe recept or
substrate nay be any itemsuitable for a particul ar
application including, but not limted to, glass,

transparent fil ns, reflect%' v%lfhi%sl ms, netals, 10

sem conduct ors, various p nd pl astics. For
exargxatpléseic & PledionStidts OFL &sicetybrivatiemising HR8laGhg ribs imaged on
substrate or display elenent suitable for display
toppht lighftemyiing mebeeyst(bEPklakst rates suitable for use in
di spl ays such as liquid crystal displays or em ssive
di splays include rigid or flexible substrates that
ExafplsUtbBicphiatioh byDevied Silbstaieve to visible |ight.
Exanpl es of suitable rigid receptors include glass

and 4 bgiter layes of PEDQVatrade designatien Beytromd 983 dibited fot30%a by

e N

at 3000upiifor SO skelds 6h Af ITO Gadted glaksHBbsdtOr The SUbstrABMASs then dried
flexible substrates include substantially clear and

bytlagingit 68 a\et-plats atdid 0°G fardeminytes, resultinginfa ufer layer thickness of

. . e £ 1]

o el LB DR BPNT OB BB VOB S

Plahsiewpmgpat B e soRaiohehAl @Entdinkd 2 Bl HAlT IV MRNEBIsABS
and/or 20 transistors, for exanple transistor arrays

mathylpRenybilN.o¢ dimetlyiberzeding, exdilable fearh gildricheClarmical Co., Milwaukee,

r rr ot f i-ble. rate, _af.ter bei ;
Wi s Bt e Uy Sl p b ikl v Rlicnties Rt i arrington, PA)
was@het WEpAEd Brlspinecoating b dTPAYRBDOT 1RRS & (1R - f8Hewing manner:
pol yet hyl ene terephthal ate, pol yethylene
SgredigHe Havesight to pelupsdwporsatusion eéP% €0.2 jgdS/w1dek3 mLrtelupmesstirred

ovBie pierlER RS Vi oBBifiedmiEupind % seotp 15% o)
sofuibh 4F UPB (0 £TPDamE 345 (RBudhe stifk€d bvdrABAt #tTb&A Udb&ature), and
cel lul ose acetate), and ot her conventional polyneric

stirinigrigaseoatinuedsfos 3P punutes. FwrprinedtisntytiOEwad éhanddterathrough a 0.2

nlastic bstrates, jt is often (L abl e i nclud
o i b gt ondertpt R BERD T, B a1 Sod fia Ko
seédﬁ;@s,ﬁbﬁﬁt‘iﬂag?in?d’;ﬁﬁhéﬁh r HRcles &Gboli®OnRY, 9ani ¢ i ght

emtting devices and their el ectrodes from exposure to

undesired levels of water, oxygen, and the |ike. 19
028122 Receptor substrates
@ny one or nore of

el ec{ fiRARSL transfer donor substrate having both an LTHC layer and a protective

interlayer was prepared as described, for example, in U.S. Pat. Nos. 5,725,989 and
6,194,119. The formulations that were used for the LTHC layer and the interlayer are

given in Table 1.
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transi stors, capacitors, insulator ribs, spacers,
color filters, black matrix, and other elenents
wais@ioh28sor el ectroni c di splays or other devi cBGT/US2003/028122
Exanpl es Exanples 1-5 denonstrate COEL device
fabrication using insulating ribs imged on top of a
light emtting polyner (LEP) |ayer. Exanple 1:
Preparation of Device SubtABER110 A buffer |ayer of
PEDOT (trade designhation Baytron 4083 diluted to 30%
py  weight (ww) with deionized water, available from
Bayer AG Cer many) V\gfﬂtppomm_gch(m 2000 rpm for 30
seconds on an 1 TO coated ghass subsStrate. I Heade % By
substrate was t haton@hohetl by placi ng it |0megigdd@bn P| ab&eht
A Carloh@®ack gigmdnt, Raldble@®m CoRGibibi CiRghichll) a DUTRL@h 76@yer| 3.88
{ hilakp@ss of about 50 nm as neasured by ekt ak 8000
Bolwiidyixyel Beig malidedomMistanta e iogis, M . , | BotvRimaBoyi €w,0.69
kryhoéesﬂf évﬁﬁdblefﬁ‘BJn@CQShnEoH@JSoﬁ Qﬁ&ﬁé ngd a %ﬂ%&ﬁM@? D207

Ll e IIl:'LII)I Jen Ttrwlllc
ayg# sir) af& v‘é’llabfe Célylygh E%']éwiﬂmﬁ‘ér%‘g'r M ! Vi]jéjpf(r ey W) 034

Wmmm ?}fg{ AYET abigcippm Jo
Pl %86 BEEEDId N\FUS, VAL 87 9ss51)P WaS then prepafe
Bhoxp RIvBaERRIANG 0N TOp Of The Ptuun Ay @hedyT6BNC | 1318

Eﬂ)oxy ﬁ‘gvollgc RIBEC ;v&ﬂagfé' frorggeB'kﬁd’c/U v g qct 1 EYvacn '2569\ v v’§{79

|rrpr‘l

Hmalplyink AL whi 1069
g W 8h°§@méfge§@fmgg%%#9 Secdpfy Lgrn o P00, 5

rvr ad "

trea over-nognt_—at LPa
1 f&?%bé?ﬁohelglcﬁgeﬁl ;lfsetorﬁ)%ﬁotocurm esnt éuéan Eb;lenuearg?cgrre 313 0.13

fre pl | llb‘l SorutTom was themn th J;Jw"hs
X

n -a)
Usd.26.25
T LY Ilw

A-ereon—hy - ter—and-sptr-€o
1 %‘pﬁw Inlonme{hé( tb@mﬁatﬁ' n nlr\l f oF 20 < ee

n a priner Iayer th| ckness of about 100

{ Fepaliviolprepepraricagribys pyenteeeilfdefoveSaords an | ISRECHPayer | afiss
qEHWhBAnM ive interlaver was prepared ag descrihed
LB&E@}@HWahesmn U.S. _Pat._Nos 5_725_089 Byiyy™ B-98 0.93
were ug depeyBY 61 he 2.78

e formul ations that
Hm’f‘ﬂé@ egrriayer are 30 gi \Féﬁ’“{e 3§8b g 125

B Prlp s2] -u’ Dr"TI LiS20N2/.. 029122 TARI THC
VUL

phe I
:%?? , ;,‘, Iohexyl p eny ctone, pT{otocurmg agent =T irgacur'ETM"l 82 ~0.19
“butanone 48.00

1-methoxy-2-propanol 32.00

Example 3: Preparation of LEP Donor Film

An LEP blend solution was prepared by slowly adding (while stirring) 3.0 gof a
1.0% (w/w) PS solution (0.10g of 50,000 MW PS available from Polysciences Inc.,
Warrington PA, added to 9.9 g of toluene and stirred overnight at room temperature) to 6 g
of a 0.5% (w/v) LEP solution (100 mg PDY132 Super Yellow LEP from Covion Organic
Semiconductors GmbH, Frankfurt, Germany; added to 20 mL toluene and stirred for 30
minutes at 60°C, then stirred overnight at room temperature). The mixture was stirred for
30 minutes at room temperature and pre-filtered through a 5 micron nylon filter, resulting

in the LEP blend solution. The LEP blend solution was spin-coated at 2000 rpm for 30
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Trade % By Conponent Designation Weight Carbon bl ack
pi gnent, avail able from Col unbi an Chemicals, Raven 760
wWR2@8/042888 anta, GA U tra Pol yvi nyl butyral resiPCT/US2003/028122
avai | abl e from Monsanto, St. Louis, MO ButvarTM B-98
0.69 Acrylic resin, available fromS. C Johnson &
Joncryl TM 67 2.07 Dispersing aid,

i ne, W : .
33§3§$ P‘g%ﬁféen g‘ﬁ%}ﬁmﬂ agﬁ’é‘ﬁﬁ Bbstygle propgied g ,deaggbg? %)lm:ewmmg ina
, i I , t . Paul,
LE(i’st)%ﬁltth%g]y ;%@@%ﬁ%@%o&%ﬂﬁ%%@%@%&&gé 0 Exanple 5 of
U.S. Patent No. 3,787,351 Epoxy novol ac acryl ate

Ebecryl._629 13.1 poxy_naqvol ac_acryl ate, avail able
MMM%%&M%w 2669 8.79

- ] 12 i ] - 1- - | ..
SRS s PR gne 15 ors
10%g@vitv) Pavcakd-Mi$ eolfiti@nilQ &fpoBassieabicy-dheilyk@réne) available from

{ NY 1-hydroxycycl ohexyl phenyl ket one,
Algﬁ%{ @%ﬂ&%mauﬁ%ﬁ atided tp O pafiiplang alstioredgor ¥ hamat

j i 6l ST NY 2
oyl 1o R B G S AP S
avdiNBEREoRY PRIySQBhds AT, WarFingtoat 1Y beddarte Darer thlibheaid/diaict for 1

ester, available from Sartoner, SR351HP 14.85 Exton
howspt pogim fegnpesgiuze). Themixtpigrwasstivediad 0oningtes Atrophi temperature

end S Ml 72 5148 Rl flen rspingifp s ppyisting b soluton,
The ingakating fitls3l8iod wb spii@Batéd BUL IPR. foPHOERERIS diflo ARG Rferlayer
1-h drox c clohex 1 (g)herjyl ket one, photocuring agent
of 3 depgr splstotermapayed a5 descrifipd shovies ra81to@ in 2n frstitator traﬁst_eT tayer
: . 5 Exanple 3. Preparation of LEP Donor Film
thl%ﬁl%%sé%%glg%r% sol u{ni)on was prepared by slowy adding
(while stirring) 3.0 g of a

Example 5: Formation of LEP Stripes, Insulator Ribs and Device

The LEP was deposited on the device substrate as described, for example, in U.S.

Pat. No. 6,194,119 by placing the LEP donor film in contact with the primed surface of the
device substrate, and imaging as a series of 90 micron wide parallel stripes using a
Nd:YAG laser operating at a dose of 0.6 J/em®. A distance of 80 microns separated the
parallel LEP stripes. Parallel stripes of 100 micron wide insulator ribs were then deposited
on the device substrate using the insulating rib donor film, at a dose of 0.45 J/cm>.
However, the insulator ribs were imaged onto the spaces between the LEP stripes such that
the edges of the insulator ribs overlapped the LEP by 10 microns on each side of the stripe.
A cathode was formed by vapor depositing a 400 A thick calcium layer over the insulating
1ibs and exposed LEP, followed by vapor depositing a 4000 A thick silver coating. The
LEP emitted light when the ITO anode and the Ag/Ca cathode were connected to a battery.

The present invention should not be considered limited to the particular examples

described above, but rather should be understood to cover all aspects of the invention as

fairly set out in the attached claims. Various modifications, equivalent processes, as well
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1.0% (ww) PS solution (0.10g of 50,000 MW PS

avai |l abl e from Pol ysci ences Inc., Warrington PA,
w@odaem42868 9. 9 g of toluene and stirred overni ghtT/E82003/028122

roomtenperature) to 6 g of a 0.5% (wv) LEP solution

(100 ng PDY132 Super Yellow LEP from Covion Organic 10

Sem conductors GrbH, Frankfurt, Germany; added to 20
as RUMEEIUg eiectaivsl taswhich dep prevengiventionmasbearpdiothle pAl he readily

Lrr over.ni.gh t I Lepperatur.e) . .The m Xt ur .
apRieh T REET AL B ad BT R SHGE syl Sl on review
of ticcinktahtt spedificdtihough a 5 m cron nylon filter,

resultin? in the LEP blend solution. The LEP bl end
sol Jtachnt thegpatepisnpeeaitdequments,cod prplisations gtedzboygs hereby
: 4 P 8122 ecands onto the
]n%%ggé%§§§§§%f8§£§§%g%§g8%§ Hﬁ?g%bﬁﬁbared as descri bed
above, resulting in a LEP transfer |ayer having a
t hi ckness of approximtely 100 nm Exanple 4:
Preparation of Insulating Rib Donor Film5 An
insulating rib solution was prepared by slowy addi ng
(while stirring) 1 g of a 10% (ww PS-co-a-M
solution (1 g of poly(styrene-co-a-nethylstyrene)
avai l able from Aldrich Chem cal Co., MIwaukee W
added to 9 g of toluene and stirred-for 1 hour at
roomtenperature) to 10 g of a 10% (ww) PS solution
(1 g of 50,000 MW pol ystyrene avail able from
Pol ysci ences Inc., Warrington PA added to 9 g of
toluene and stirred for 1 10 hour at room
tenperature). The mi xture was stirred for 30 m nutes
at roomtenperature and pre-filtered through a 0.2
mcron nylon filter, resulting in the insulating rib
solution. The insulating rib solution was spin coated
at 1500 rpmfor 30 seconds onto the interlayer of a
donor substrate prepared as described above, resulting
in an insulator transfer |ayer thickness of 450 nm
15 Exanple 5: Formation of LEP Stripes Insul ator Ribs
and Device The LEP was deposited on the device
substrate as described, for exanple, in U S Pat. No.
6, 194,119 by placing the LEP donor filmin contact
with the prined surface of the device substrate, and
i maging as a series of 90 mcron wide parallel stripes
using a 20 Nd: YAG | aser operating at a dose of 0.6
J/cn2. A distance of 80 mcrons separated the
parall el LEP stripes. Parallel stripes of 100 m cron
wi de insulator ribs were then deposited on the device
substrate using the insulating rib donor film at a
dose of 0.45 J/cnR2. However, the insulator ribs were
i mged onto the spaces between the LEP stripes such
t hat
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the edges of the insulator ribs overlapped the LEP by
10 m crons on each side of the stripe. 25 A cathode
worw4saed by vapor depositing a 400 A thick Pel/tb2003/028122
| ayer over the insulating ribs and exposed LEP
foll owed by vapor depositing a 4000 A thick silver
coating. The LEP emtted |ight when the | TO anode and
WHd BPH8de were connected to a battery. The
present invention should not be considered limted to
the particul ar exanples 30 described above, but
rather shoplodedsdotfodiaito?gshié eaifvl@nindbdenfédeeds SoRbrising the
the invention as fairly set out in the attached
steps 8fins.  Vari ous nodi ficati ons, equi val ent processes,
as wel | . 4 . US200
umer ous PR S B AT ST SR AR MG s gctroce
lajegs thpbh,cabl e will be readily apparent to those of
skill in the art to which the present invention is
di r ect ed foipYAS PBY PEROTTSIHE cleptEqluminesssat layeis AV pIoH least a
e , t , .
pols Rl bedhe bilor B BbARK or 186 IR S, 1B dafuipg g or more
orgdhliOelbditcdurdidesssRindtadks, dakh kapk estigitding Hpdrtibh of 88 ¥Ghe one or
2004/ 042838 PCT/ US2003/ 028122 WHAT IS CLAIMED I S: 1.
moye gEgsaisdediiglunipeseenigayry b p eodior of pae ofihe e enmore first

| onprising the steps of: 5 providing a
ek%?égfggmghbstrate havi ng one or nore addressable first

el ect r odeeclettinety thetrhallye@dnsfehdigda PigraditeoOihsuliioss Bérdathémal

el ectrol um nescent |ayers over at |east a portion of
trapgfgr dener sheehpnte the prg oranere orgaisseleniroliaingspsBt leyars leaving

I [ r r or gani : i

oxp PR P ip i 2o Rnd 0T B on Bt o SRRk Bresuplymingspgpt gacks: and

portion aep&¥iengdd sdcbrd elRetrdtle aHer 1R sRpdT GandfBrring the %lurality of
. electrolumnescent |ayers on a portion of one of the
ingaorsy thewgbe farying at ledsk bve engenit af}eﬁr@lmsmse@tt doelgs separated by

thernmal |y, transferring a plurality of insulators from
ongo?wg?%%ﬁlthe%r}sgﬁgcfr%r donor sheet onto the one or nore
organi c el ectrol um nescent |ayers, |eaving exposed at
| east two portions of the one or nore organic )
el ek r ol Umepssasane! deintl.svhezgin thesstepegfdeiming gne os metmerganic

electr.ode after the step of transferrin e pluralit
I8 iRaft s (RS Reing  SREHE el s S rpinte
el@tBhiniindsdenthegee)t devi ces separated by

3. The process of claim 2, wherein the one or more first electrode layers

comprise a plurality of parallel first electrode stripes
4, The process of claim 3, wherein the plurality of parallel organic

electroluminescent stripes are aligned and registered with the plurality of parallel first

electrode stripes.
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one or nore of the insulators. 2. The process of claim

1, wherein the step of form ng one or nore organic 20
w@b@as3Bim nescent | ayers conprises form ng aPCT/US2003/028122

plurality of parallel stripes of organic

el ectrol um nescent material. 3. The process of claim

2, wherein the one or nore first electrode | ayers

conpr i se Theprapesd ¢figlainy3 pvdxeeﬁim the plyrebty ofipersileberganic

oGl BResg ety e are e g gunpecteRh B e Rl Fi phidfe s

cletrbddftpar € al i gned and registered with the plurality
of parallel first electrode stripes. 24 WO
2004/ 042838 PCT/ U82003/ 028122 5. The process of claim

ere the plu f
o et o dieRaEeRt o Qi 3 Fer R U3 10l BEREN e psrmety
trahSfefrit altiadity dRindlatBRcdtdpeikesfthérbdally elafstbirige Iﬂﬁfah’@&?f
5 6. The process of claim2, wherein the step of
insdaterctiines| sach fresulrdon sjripe pastiioned betwgemansl inrartial pveriapping

AT R SRR AR R or <t e

positioned between and in partial overlapping
registration with adjacent parallel organic
el edtrol (e rpe@@emf daim hedhercinthe, stephzf dspouirga edfcond eleptrode

1, wher. e| the f depositi con ectrode
copigri dgeting ¢ EuBinalpePeath Praatand SBuRIE A BLEG g Bero anele
rel@tiRClotREgispRY Stitistatedlor@an&is %Ah& RS Eisﬁlatd%ﬁ htéléés‘! Bartiflly mask

the display substrate normal axis so that the
soimgrdas fionsbeang ¢asdest with e sabdng ahestriede watesiabr eas from

bei ng coated with the second el ectrode material. 15 8.

The process of claim1, wherein the one or nore

or gani ¢ giRGkéRkHEF AREERiherdiRVRY chedk Sadr® bFRficRYectroluminescent

sel ective thernal transfer of an organic
layskeart fmmbﬁr@sl@etme thetnead itrahsferf crfotm caganieelaettoluminesdeat material

don o the te. 9. A process for
ﬁ%?%ﬁ%‘hﬁ fﬂrgog?resgﬁ?tgp%ﬁ@? S ces conpri si ng

the 20 steps of: providing a display substrate having

a plurality of independently addressable el ectrode

pad®. di spopmdedsifer fooming @painglecrduminesenedevigmmbmprising the

el eff:t rol um nescent |ayers over the el ectrode
steps or:

providing a display substrate having a plurality of independently
addressable electrode pads disposed thereon;

forming one or more organic electroluminescent layers over the electrode
pads, each organic electroluminescent layer associated with at least one electrode pad,;

selectively thermally transferring a plurality of insulators from a thermal
transfer donor sheet onto the one or more organic electroluminescent layers, leaving
exposed two or more portions of the one or more organic electroluminescent layers; and

depositing a common electrode over insulators and exposed organic
electroluminescent layers, thereby forming at least two organic electroluminescent devices

separated by one or more of the insulators.
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pads, each organic el ectrol um nescent |ayer associ ated
with at | east one el ectrode pad; 25 selectively

wo benowdsBs transferring a plurality of insul at B€BUS2008028122
a thermal transfer donor sheet onto the one or nore
organi c el ectrol um nescent |ayers, |eaving exposed
two or nore portions of the one or nore organic

el edfr ol T pesssenef dlaipe?, svherginithe etgstrefle pardy ase dispepsd in a two-
.el ectrode over insylators a posed organic
dnggg%@@gegﬁg%%g eﬁ%&Faﬁg?gFuﬁﬁgﬁéby formng at | east

two organic el ectrolum nescent devices 30 separated

by one or nore of the insulators. 25 WO 2004/ 042838 )

PCTUS200%e @rsespof clgm Fidicprin esterdi femingroe oferesrganic

oo RGBT RE5 iy PRSP GRS i

cldetrolBfitesoént@hAaémal9, wherein the step of form ng one or
nore organic 5 el ectrolum nescent |ayers conprises
formng a plurality of parallel stripes of organic
el ect,r ol ym erd al. I i
o o AR ARG b S fys S R BRRERR Phofitaly™
trah§feftigel plinalitytofithsil @bistdpnPtisdsiBethl 19 iSn Sfoirvg aSGrality of
~thermally transferring a plurality of 10 insulator .
insateriipescpeh insdaioratiane poasitioped pofyren ateia notiahererlapping

rodirdiRh it AR SRS Br il ch B Rt R A TSN
sl

process of claim9, wherein the one or nore organic
el ectrolum nescent layers are formed by selective i
t herldal (lhgmsoasss of claim Srwherin thel anetor marerprganiselgctroluminescent

la\%?sg%% g%ln‘geég)gzs%]%?té\% &g%ﬁaq?rlanstféraoqsagl%rrga%?cne Lotfolaaimescent Irﬁgterial

from a thermal transfer donor sheet to the display substrate.
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