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ELECTROLUM NESCENT DEVI CE AND FABRI CATI ON METHOD

wq blERBOPIEI el d of the I nvention The inventi on pPel/asm®®3/032378

to organic el ectrolum nescent devices and net hods of

5 preparing organic electrolunnescent devices. In

particul ar nic electrolum nescent devices are

pr o R HEGC tEi%‘SFT‘%JrWH%PéC%NTc Ofittct MRy FRETEATSIR AEIECR, THERECF
deformable foil in electrical comrunication with one

of the el ectrodes. Background of the Invention 10

Organic el ectrol um nesce evices typically include

an organic electrolumn t i sposed

bet ween @pe ﬁﬂ@ﬁ*ﬁorﬁfkﬂ’at@@fd"&%ﬁmcE'l'&n@ﬁifhﬁ@&eﬁﬁ&ew@&%ﬁ'rﬁ‘ethods of
el ectrode materials or elecCtrolum nescent materials

t hapregagng @u@nic\péeqmdmmlrmwé deveesrdngratticul aronwtmcc

el e a C

mat él%&g({)lel%%genSgiu aﬁ? rpé'gwla ﬁg%ag ctgll%& eé( ?&dt c 1ﬂ%layer such as a
usewbrmaﬁletfcbihﬁﬁeleétribhleccﬂmumesuorﬁwanm‘aa lofitheogledtbodes.

met hods typically involve positioning and sealing the

el ectrodes and el ectrolum nescent naterial between

two substrates such asgghassuidd WVEhiiGn Mat eri al s

or between a subst rat a ri ous other

pr ot ect i Qeganirydectrobaninadcent devides olpicdtg mcrlmdefamrdrgﬁnc

reduce gontact of the reactive naterials with
andS I lRminesosEE B EROS P RS HESE hinde gne gahade, The devices can

usefdtain bREtSAATRER LS | 'oP eRctY@nGle¥cent n#a?eg ials! tﬂﬁta!r@ active with
applications and in the preparation o ow
r esokygen onnmsslpba@sganﬁuciaarqlumfnesdmt daviees thab nontam reactive materials

Gener al | t he ent i nyenti o e| at es

o ot v reSBlrfeaie rlsBY B psalin hfGHS S e R Fepapsulation
SUChefiRMs §fcally MvaRR FSRRAINgUnd sBRingINEAEERIHD hAY b18&Foluminescent
an organicC eI ectrol un nescent device that includes a

f i r matesiablatvestetwosubstoasercsuch a¢ glesscknd pelyitnegie mataiials opbetween a
str 0

ol HTtPHAE o4 S BREN Cap  TARE b FresslsBle TR PR s inpiuged o
por further fduédwnarcontie eéaeﬁtref ﬁld&naﬁ RedttPoy@en andoddrt.i ve

mat eri al def| ni ngt; an openi ng  through which the

conduct i PEsanigadectiolumigesentdsvices precFi APTERMIe. Wi £ Hariety of
t hey;

| v SRRFEpABhEald 1R, pRRRNGE oFSRE ahd R fesBiuion displays

el ectrol um nescent devi ce. An el ectrol um nescent

structure is fornmed that, i nclud WO 004/ 061992

PCT/ US2003/ 032378 2 fi Ly lve cond

gl tect r odt@ené}mqiy Fhd pr9fint BIVehEdS1a8ds"tY %I?géhﬁz disRAaRRescent devices
et ween he

and methods of preparing such devices.

One aspect of the invention provides an organic electroluminescent device that
includes a first electrode, a second electrode, a light emitting structure disposed
between the first and second electrode, a conductive layer disposed over at least a
portion of the second electrode, and a non-conductive material defining an opening
through which the conductive layer is in electrical communication with the second
electrode. |

Another aspect of the invention provides a method of preparing an organic

electroluminescent device. An electroluminescent structure is formed that includes a



first and second el ectrodes. An opening is forned in a
non-conductive nmaterial and aligned with a surface of
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establi shed between a conductive |ayer and the second
el ectrode through the opening in the non 5 conductive

mat gist Aketrodd€a SRLRQHlesiddtichgndba IightlentifingGlrhictpreatigmsed between the
The above sunmary of the present_ invention is_n

) of .
i ntErstiantl segomtbele¢irages.cAr RPeing & fomaefl Brs GRBAECtye material and
every inpl.enentatio ft r tel ' is established
2 kTR B G0 bR BRAE VR B s sl
par pdiGeéms Edhcﬁ&ﬁﬁ’l'agﬂanﬂ hiesecomhtiectote threugh the Bpemihg in the non-
Description of the awi ngs The inventjon can be nore

conginguetive matgeals {Ihs dngthodemdicdsiolrtedall Brocesie

follow n ilel hpt. j ebar ribe each
of the i AUERKSTEIHAHED SF e @l dyeioh mccms‘ﬁiﬁﬁﬁ © e
dr agiselgsed dnibotlivhedt.or derfFimplemettation af thetpessanti igvention. The Figures
cross-sectional view of ap_organic el ectrol ump ent

di s phiheclsided descriBtion agleneie parep vy Pty theed
cro§®b§ tdeh@nal view of a prior art organic

el ectrol'um nescent device. Figure 3 is a schematic
cross-sectional view of one enbodi nent of an organic

20 el ectrol um nescent_ def e.. i gueg Anls @ schematic
cross-sectional view 8 HEE=E YEIt—Ot an

or gani ¢ ahegiVAlivtHERGRe @aildey uhi@itosd & ¢dhsieration of the
schematic cross-sectional view of yet another, .. .
enbdalioveing dethilechdesoriptzan of variews ¢obegimprts OEHe igpfipp 1n connection
25 Fi.ﬁ]g%e 6A s a Sﬁherrati ¢ GhLo s-sectional view of

one YBHY08 AHFEMPABYIE B Ban Y &1 ect r ol uni nescent

devi ce hayiie 13s & ¥ieirafé ErosEb@tiogalbiew of an sghmicatccroluminescent
cross-sectional view of one enbodi ment of an organic

el edlispbdyronpieetiont devi ce having two substrates.

Figure 6C.is_a.schennti. S SaSeGit; HEWD

organic %éggg?rl%?a&n{gﬁlggggfr‘?{sggitﬁ ggl dﬁ%?ﬁ%iﬂg subaé,rtgra{éllitc e

and epgdgolsgatsentfdegicee 6D is a schematic 30

cross-sectional, view of, an CEL devj ce havin . .
Substr at FIEH 3ds ASFiSEa SEsH SRR oAt of BN EIpRgiment gfgn organic
out e, ﬁdrfﬁ'ﬂ@go\éntﬁcfevfc@? ot her conponents of the device.

Figure 7 1s a schematic cross-sectional view of )

anot her eFipaeidnis atsclximagic crass-gestionakyiewof anqiherrazhodipent of an
devi ce havj ng .a subst rate WD 2004/ 061992

PCT/ VE SfepRgaesept device.

Figure 5 is a schematic cross-sectional view of yet another embodiment of an

organic electroluminescent device. _

Figure 6A is a schematic cross-sectional view of one embodiment of an organic
electroluminescent device having a substrate. Figure 6B is a schematic cross-sectional
view of one embodiment of an organic electroluminescent device having two
substrates. Figure 6C is a schematic cross-sectional view of an organic
electroluminescent device having a substrate and edge seals. Figure 6D isa schematic
cross-sectional view of an OEL device having a substrate and a first electrode that '
extend beyond the outer periphery of the other components of the device.

Figure 7 is a schematic cross-sectional view of another embodiment of an

organic electroluminescent device having a substrate
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Figure 8 is a schematic cross-sectional view of yet
anot her enbodi nent of an organic el ectrol um nescent

waelewiroerohavi ng a substrate. Figure 9 is a schepel/U82003/032378

cross-sectional view of one enbodi nent of an organic
el ectrol um nescent devi ce having a substrate that
i ncl udeRigure84s nisetiencvicsrosssedtmnal Hewiof yetanbther embadiment of an

schematic cross-sectional, vi ew one enbodi nent of an
or‘&&%ﬂl%elé%@tl?’&}eé?ﬁ“ﬁég‘@%%“&&ﬁ%&? W&l%i ng a plurality

of Sec%%ﬂx@'ﬁgﬁﬁﬁ%ﬁnc Rk IsEetlontBview Df bR embodiment of an organic
correspondi ng schematic top view of this enbodi nent.

Fi destelunlifescsntaleyipidnninge sobsigte @et;mcl@d@ﬂ a Gargor capbiregiion.
enbodi nt f..an ani c el ectr cent device

oot g e J0ATH a s St rds ShtioRat A S R B b BRIERR: qtpn

Fi @lsifc él%&rdﬂﬁnﬁw%@éh@ BB iEShHANSSplacdity oNstcoid &vectefde®NBigure 10B
enbodi ment of an organic el ectrol um nescent device

haig ithreccozrepipomdinig acixeroatlcfﬁor)gteveo%tbtsmd@ﬁlram single

o1 oss- SR Frsteil oo ar AL AR PuB ERPORs T ot an

el eghnio hlwﬂraaﬁﬁmt:enﬂ ewlseeﬁadmg/a plarAitp bifist hﬁd/se@fmcf ¢lectodes.
and second el ectrodes. Fi gure 12B i ncludes a

noRZeEHd Bdis ipveherpatierrens- S@@t Yiey i€ opg prabgdiment of an organic
el t

vi g\%ét%@ﬂg%gscg }ﬁg&g cr%]l%tvin aapéﬁﬁg%flirgt dildirodes fifd énﬁgnégecond
el dedtrodeum nescent device having nul ti pI e openi ngs in
a non-cgnductive erial, through whjch

conduct Figere Lgyeandcab ¥ selpraalis Sy éS‘F“O&‘BlrﬁfﬁWF ghetherpmbodiments
Wi by %{}ﬁc SREPNImiIRL &St BOHEs I in¥hi firalifiSori tVERHiseddnld Rlectrodes.
anenable to various nodifications and alternative

f oFigere lzmmﬂcmsnmmm@ottlmaebdént\smme pgar mﬁqlecm‘odes
exarrpl in the dral\évl n%s and w ﬁ gscr Ed t of

detail . ‘1ng3 ot PACHEn ’r‘fo“é?sétSS‘&}b"na GRE\pEPne piRpdimept of an organic

I ngie&ttdl@RineSceNPlevick HavitigtmultibR é)@ﬂﬁ@ﬁ irondrPcdddacetive material
particul ar enbodi ments descri be the contrary, the

i ntheerighovhick theicondupiize layer capdgiin |eteatr;ceh%0m1@qmicaﬁwnémﬂs the second
angleal_(; rnatives falling within the spirit and 25

scope of the invention. Detail ed Description of the

| nvent i Whilertgainiventiinds tihehabilé oesciond midificatsnsand altemanve forms,

met hods of preparing such devices are  provjded. In
pafRecHiss ghereaf hg¥mbeeDshewn by MaKioh E3HBIE iy i drawings and will be

r [ d
o S5 Ll AR e RROHS S LR g s

t htlmugﬁen&nn opmn ipagicilar embodimeotsdiesdribed. Oatthe ccaitrary, the intention is

r.ol um nescent dev ces can
?ﬂﬁﬂvsr LSS R on e ales. a4 e iofs dubs Siptin the bpiric and
HhF 03 ifvesBbAaYys, and the [ike. WO 2004/ 061992
PCT/ S2003/ 032378 4

z—C

Detailed Description of the Invention

Organic electroluminescent devices and methods of preparing such devices are
provided. In particular, organic electroluminescent devices are provided that include a
conductive layer in electrical communication with one of the electrodes through an
opening in a non-conductive material. Organic electroluminescent devices can be used,
for example, as backlights, low resolution displays, high resolution displays, and the
like.
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As used herein, "organic el ectrolum nescent device" or
"CEL device" refers to an article that includes a

wo 29081061902 | ayers, of at |east one organic PCT/US2003/032378

el ectrolum nescent materia di sposed between a first
el ectrode and a second el ectrode. Typically, at |east
one of Admsedlberzin, dd@nmmctmhmﬁmtscentidghice’ém ‘tQEld deyice” refers to
the organic.electr Iumn scent erl

% f @Sl ut%c()?ld inescent
heeirticle & desa AYED Ob RNk é?ﬂs E%fy elgrtralpmy
di SREAN did rﬁ&f Betwedh msﬁéléétﬁdcﬁ ahll %tseédh@ﬂe%ﬁ‘éd@ ng’iéall , at least

nore organic el ectrol um nescent devices. R | en
etonglof thereléditodes ¢apl tramsmis dighhenitied bgdahg erganie Glectrolummescent

PO' m?%l: rﬁls d’fseé Hfére%]p“ 39?‘?18 Eleg]}g]é 1@:%8%)( thsgled £ E)Ir b@EE Izl‘iesplay” refers

el t%%hfaﬁidlléﬂhﬁ?ﬁ@ﬁﬂés d8Y bE@Bre drhafit ElRBFolaftnescdne 6 Beks.
into the Ohl%anl c electrolum nescent 10 materi al

fr om a RhFiradghal. holRectiplumingjespeccia ¢qwa£aqu1é’c{syrggrﬁ, ’Nature,
h
Cpeioﬂrﬁ%g&%gg&%nnbéﬁ{e%{:%\%éﬁéx éfrtg@%gasatg@oq}zﬁmt e

C hﬁé@ﬂiﬂurﬁinesﬁeﬁm&lceﬁ h@lecti@ns hedajebict éntd thef @gmic electroluminescent

el ectron-hole pairs that are typically referr i)
exBREHALS) frome 3 satbeds androlesgye %tqdelatos%pgagﬁéi urhinescent
t f bl
oo TR g 0 BRI i 4 5ol
\/\hd:h’ahgeﬂfgldchedaxha}t aansrecamﬁngﬂa:e?bah electron-hreld paas thae are typ1cally
rred to as the_reconhi nati on zone. ure
cEiieahip BE cEH95S - TSt POV PR it seseibaysoe SRt ity in the

or AR 1 gﬁ! '(?s(%Bé}QJlééHir BEXAB A groend e OTh&lteSRInF tﬁ@@ew@]ﬁ which
structure 1 ncludes a deV|ce layer 110 and an opti onal

s uthstercitans Bﬂﬂgenﬂayy dormed ogn |bt3 aﬁbleectiwsqgltb@/rcc@n’pmn@m zone.
can al s ncl ude

Additio ’ﬁPf ]pfl}o&ﬁcﬂ ch?né% ?gss-ﬁgc Xleg/ olfd§6§ g%aq}{plé%? an organic

s ukleetbdl@mirREcons @ewdel dt dipRat 100N I The dir8uatyigclodesdeddvicedayer 110
can be provi ded between the OEL_ device or display 100

anand/mmmwbstraéw&wm@eﬁw% dclweYrcomnm&% glsg be
on cﬁfde Stglbt%zr AL evdfgﬁ@tl%}v@ro 4 78 CﬁUAdag%tl Iﬂf&éﬁ%@nti&gﬁevmes 130

ona Vi ewer posi tion
Th suitabRifer ugeosith elettronic disgldys greieeices ednl be fgrovidedibetaken the OEL

an i ntended _de t|n t|on for thj q§m'tted i ght whet her
i t dpdceer displaytQPa WWPB%QP & a screen, an

opt i cal TROERANERYer 130 ifdiEdds '0RB b mRYOEE dePiced th8t érhif Bight through
Device |ayer 110" can include one or nore CEL devices

ar theraptidnal substatesi Z0ttatyhrd 2 vrawc:arosxti@orlélﬁx dirp vigwer poditipipis used

pllcat ons. ts.fo qui ysta .

o EppeEga{ Pons g an m e B rRuof by b eiref Rl Shetber it be an
Coa&hﬂtmhﬁn%b&ro&l @s@één 6@5?@@1 b&ﬁf;orﬁaﬁaaﬁ eRBtro@Bdkvige, or the like.
i nt ended backl i ght area. Alternatively, in other |anp

appl i caDewiss laygeien| 19@@@6 B arroore A le derdes atreegeg in any suitable

g Lﬁ%ﬁ%&ﬁzgﬁéﬁﬁ gﬁ/% gaglgéj %g)ff oen\élég E Qéﬂ%}gh& ?‘? l:ﬂﬁllld crézlstal display

sMELED B dekds edvicesppaadoices cogtif®a siapld ML Gevit@ihht spans an
emitters can be patterned between commpn el ectrodes_so

t h&ntirgdniprded bagidpshh psaa Adterngtively 2o @ihen fanamgpplications, device layer
qulbjtg‘%o&:ys@t%?ega?ﬁuraity of closely spaced devices that can be contemporaneously

activated. For example, relatively small and closely spaced red, green, and blue light

emitters can be patterned between common electrodes so that device layer appears to
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emt white |light when the emtters are activat ed.
O her arrangenents for backlight applications are

w@bkm@ae/ocomt enpl ated. I n sone applications, the PEWUS®03/032378

| ayer 110 can include a plurality of independently
addressabl e CEL devices that emt the sanme or

dighfiewRd lisietwheh thEaslitehs devéthatdarOtheprengenens for backlight
separate prxel or a separate sub-pixel of a pixilated
diapplicajionwang also dentpmmaed| uti on display), a separate
segnent

r_sub- 0 ' @f
ow i nBATEE AR R e Re AR Sit FLRA. Blurlity e
PAhddpeAdaitlyaddiesable OFL ldavipes tharersinthecame e different colors. Each
i ndi cation applications). The optional el nt. 130 can
beslexivg Ca EPEIREDIGH SCRBTHE (ISE1I0B A SSRAHE SIERIE! Gich bigistSe Loy e
far. i | i Yookt of 9§ ted displ
exdlp TS0l BB FRUE Sotherd of BURNCERIRL of Pfeaminy display
cr (g, dbwdifophayornmatane displey), dee senarase iaghspirtign o icgn.pr lamp
backlight. One,or, nor q%gl aéi zers or other elenents,
s UiOR am &ogfe.gp Tulieatiog 2BPHAEPPAct i ve cl ean- up
pol ari zgfge oltﬁﬁﬂat@elﬁé Vi3 @6k BEheaBmEMeoricombimtion ybtlaments
nodul e and e

backl i ght device or display 100. X
Al tietabletforeseyyitwireAEBaleyice opdisphay g 08y Fapexample, the optional element

T

iZers, wave

PapRk Sr mofddliick £6it dthé eledBdnits) gisch Aniniabsorbiger reflective clean-up
coatings, projection screens

_ brightness, enhanc t .
f i polerizass captbiearoiged beiWeaohp daridicaystal gaedulgnd the Brckiight device

i nterface.deviges,.. ' ' s L
 ChEGRARE 1A ABERu Pyl Loy BPHL 80808 ocmas iy

el gpfidral el8inBASIIOYan dectideeon8@r nidré polstizandvetplates, kayh panels,

is disposed on a substrate 300. A portion of th
cofutifetleciyelcayignes; Aty GOYIESRY EF%%‘H?“?%‘F’ bé_igz‘]‘&?r"se, A

by e?ﬂﬁ?&@%‘c%ﬁm‘sﬁg‘%ﬁﬁ& g?ﬁcafl‘ @&ﬁﬁor?e‘ﬁts@@@atﬁgs,@s&theﬂ@@é devices, or the

contac ht emtting structure 40 is di sposed
onlijgart of the surface of the anode 20 opposite

the' subsgrate.300, The light em tti .

t ypi cal rs‘:_\}g“r’“? iS2 pEhPmals cto Séseﬁg??aé&he&gogifé%&@y\%g%lﬁ t he

anQie-dRnARtciiifevice 8D LAl firkiCithdeaivedgier Hdispdsedibm o sigbstrate 300.

50 1's disposed on the light emtting structure éig uch .
%gy etching to

th a@; pertien of tietcongiative fRyes IS TemeYAdOT ApttPRed SOHRIAT.
20 Q. . . i< dispose
iaﬂ?c eeaf%zgl %&gf: 25 %gcggxggl%gt%cg é:onEEQFSO. %ﬂé@?%ﬁ]&%ﬂg L&D is disposed

reaand s in e
COrgRpaHGH hedshrfké bf thb@noddl Fodpposiad the eulisarate 380. Thadight emitting
l'ight emtt] n(lg structure 40 and the cathode 50
comettte ks EHEPe LR PRI FEHbEB Bk pE Y 2 and the
:Tgfei?%br?c%fggfﬁgcq 58, Al cAflite %\f% gi@Pésgd 8% YIS 18 mfiflg structure 40 such

e netal can nsul ated Tromtheé anode
20 mandheligateniiniag stocttiect0 iSBetweyn Seembdé 2Rhnd the ghthodnd0. The

bodi es 90. A gap, 60 electrically jnsulates the netal. .
carFainde baricREnibE RALL AT B3N e By GATgR TG on i the

PCTL 48709 368434368 The light emitting structure 40 and the cathode 50 are covered
with a metal can 70 to reduce exposure of these components of the device to oxygen
and moisture. The metal can 70 is insulated from the anode 20 and electrical contact 30
by electrical insulating bodies 90. A gap 60 electrically insulates the metal can 70 from

the second electrode 50.
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As used herein, the term"pattern" neans that a
conponent (e.g., electrode or conductive layer) is

walraismier®9i nto two or nore non-connected parts.PCHUSINE032378

enbodi nents, the conponent 6s patterned by renoval of
part of the conponent. For exanple, the -conponent can
be et chesdised hereinh the texmi tighittesnitseans et e comporent (¢.8., Slectrode or

R N R S b e L R

Olerd¥oliMhdnfY hﬂ%ﬁgﬁ?xeﬁt%pﬁ%n&’eﬂ% fefod@RITPhtt of AR component. For

conponent . patterned” conmponent refers to a )

c enpoplenthe chmporas carobe ¢sekad. dh pitge amppdimentsothgrcompenent is
non-conngcted parts.. A device .a hown in Figure 2 is
LRGN B o ian ol thetmmomery £ g LBt Aoy B e farcpnected
t Gopakdresis, thitks bl pShti Snedd oia Heaned tot depbsit thetcbmponent. A
anode 20 and el ectrica contact 30. Such processes .

r sgoi-pettarhed”’ pompehensirelsrgo Acompongns thas hasmatdeen dividedfinto two or
th i er. O her manufacturing nmethods are
dég?r?égﬁ'%ﬁéec%gtdwa% ‘e and the light emtting structure

are typ dedite/asubblvnde Fiduiré 2 és dsnallyipgpadausiag phytolithographic

noi st ure and oxghgen. Encapsul ati on_met hods ar‘fj .
deRsPeestsT & pHiem Hgrirstoondygtivigdayen o {osmithy anqde20gpd elegtrical

or [ I I ] [ T '

ol e N S apleyto ctch the

i nohdateive bayer.a®ther nehufacting dhetlmds aref dessed.el ect r ode, a
second el ectr qde, lLight emtting structure,. a .
conduct|teaihageand tedielt raiftiReHEGELT o trRical bgth sempiive to

! !&E{'adﬁﬁ%ﬂ iy AQishirk Yad Bk FrchS EndhRBRASS mdRiowe &R delRable that can
first and second el ectrode. The conductive |ayer can .

b ecxtinsipbs ewtfifl Oifo of die orgramin electypdurninoseent devings.second

Secona DresapriBer R Bgh art frtR SN Rt Ryt e, burar

| Mndt Mignifea o, GOMeLEEdtitRe NBicebhdélectrotis, MBS ehtftRigRiruttie:, a
term "non-conducti ng” or "non-conductive" refers to a

rercadnetivedper, A8 anoRmonerig arateiacThe Hehtpmiting streiuge is

as ;. [ P iAg " Ve g
SRS B e S o SRAREL D R B ios
Fi guistdeadt 4 portion ofi dreaetandatiexsiwds exd isanalectricelcomimumieation with the
enbodi prent of an or ga}ni c elect r% k{m escent devjce )

2 6tcatelpcirads thiguahd lpash ent PREAINEAlCfinghin WBEnPR-CARFuctive material.

structu i: i s ] s ¥ ,
St Rt PR SEh D IRARE A BORARSE o o

st matetiol that218s het dondedt etectricityt! Sooitarlyn asvteddwrain,tthe teanh

el ectrodes, 210 and 230. . A non-conductive | ayer 240
defRHACHRR” Bp P REPtB80 ofvha § FUlHHy Habepriue S EEe T e

in 30 apjafefis AfscRemsitcf R68-sebtidRPvieR ©TRHe BMBEAIMRALOS an organic
230, such as in an area of the surface that is

opglesicieminkecchi dvicesifiOtactordingtte thetinyentipr0 A light emitting structure

copgductive | r 250.1 s .t ypi [ I ri.cal ,

comtougBiesPeRbeoh ineP AtatBoR20 nd PissBnSEitufiizag, mhe teh

t hemPRENtHE2O020 fah eredicaycontumienioaovidiiedth ¢Rctrédee 210 and 230.

240. WO 2004/ 061992 PCT/ US2003/ 032378 . . . .
A non-conductive layer 240 defines an opening 200. The opening 200 is positioned in
an area of a surface of the second electrode 230, such as in an area of the surface that is
opposite the light emitting structure 220. A conductive layer 250 is typically in
electrical communication with the second electrode 230 through the opening 200

defined by the non-conductive layer 240.
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7 As shown in Figure 3, the opening 200 in the
non- conductive material 240 can be positioned

we@paouneldy2 wi t hin an area of a surface of the sPCDOS2003/032378

el ectrode 230, such as the’ surface opposite the Iight
emtting structure 220. The area of the opening 200 is
smal | erAstshawntih&Figre 3, tie dpheing 200 i theaontcordutive nuiterial 240 can

t r.ad ch th
The DoReTRResy v Birurps e DSt E ol B 3aRaR sleftBse 230, sueh a
Cnditaby SppRUE thedRBt erhit@NB §thR1HE2O0ITRE 86k 6PGE ofdling 200 is

near the outer edges of the second el ectrode 230. In

s smellemtbaniiheeraacf themuirfaee ofidie steond elsgioden?d Oon wh@h the opening is

beyand t qut er her he

o PPRRpus TR o8 Mictal g0 B sepfile ko tayer 250
elfemt ﬂ@@@con@%ch@d@Zﬁpﬁeae Weastls dagayosidhé seeohd eBétrode 230.
emtting structure 40. In such an enbodi nent, 10 the

o peni ndn seme pabpdimeatsnidia seqond eieggrede %@@mxg@d&smq tHpeyter
f e
eﬂpheq’gq%? He h&inp?rxﬁ?ltgxg%g}g.\cgu?é &4 e?c ﬁff}l%g% %ﬁg\égcoﬁma%lectrode
t rqeath@cm:sm) dxt@h@:ﬁeyoﬂeme hight mmttmog sthCtLﬁ'e #0.y Iredmeli @n ehdodiment,
light emtting structure. The conductive | ayer 220 in
@W@n@gclaﬁ heromenmdetivedays €am B Pesrensd in g ajeg i he second

249 bl &r&?ly}@?b&&h‘é Bon BN ARYOBGO! RRIBHESIn an area of the

peri pher e Seco 230
n csacmxdmdhmbde/ that myet dicanlysbpes it dighhenittmgluckciwe | ayer

fromother active. co s of, th evi ce such as, .
for ey gl con e 1R G igyE g <af B EEMAed To Phrente Soluctive Tayer

el 2ot bRH S which@af @ﬂ?@hd‘ﬁéyoﬁﬁ tﬁé‘&ﬁ@ﬁfenpﬁ&? of the second electrode 230.
non- conducti ve material 240 can be bondéd to ot he

C &hwmmosdmtwc ﬂ@er G| segareiedhe ccmiucwfalﬁmrefrom ather gurve

3, the naon-

> sopfianfiiy of B8 REbe 10 et bRimfte Wos B S RupRR oAl tpe fus
ofelédn@de ar ardn®im€bh a'e:0230. Bondi ng one surface of

t he non-conductive material can function as a seal and

r educe Thegsaenducive mpgerial g9 canbe bandgd Fanether compepents of the
t I'@EE %EQBQ ﬁl)reegt gfé ]ﬁﬁ%% d’:SEHér YonfdotE Mhaterid1 840 can be bonded
var ous component i'n 't he or gani c
eltecity fidsueiectasie 210 belponidaks owtanpgripherycd tbmeapmdjéla:ttrcmh.%o.
used herein, t term"encapsul ated" refers to an
G Otpis i oty B PRBENTE e e $iHign 2 f Seg and reduce
%Bédi‘@ ofthk %%BWrﬁttﬁ%@nﬁeﬁﬁ%ﬁ PhdeBERd ElE’&rcde €8 moRture or oxygen.
sur aces that "are exposed to oxygen. Depending on the
conposi Theorariofis ¢dnaponants m;éudedonﬂwrmgars¢ elctteolumefement devxces can
lifeti,ne of the organic, el ec rol um.nesce
e R g A ReR AFiebi Do CR e gHist to o brganic
el @&dioRILinBRERT dedlce havidg hilght eiilifd stAturs Eﬂidl&? tdebR electrode free
deteriorate upon prol onged exposure to oxyg
rrmfssmfn@s thept age exppisdiaoxysgen. Ipperdingon thea@c@p@umpf the various
hp%?}laﬁ‘tg,gfflggéefﬁ 1fétﬁﬁ%§tet%8 %gg%xg c e%ctr%ﬂﬁm%scgrﬁede[\_uc 5% be
3 exttehﬁe@ bybhdapbulationo fFok bmrﬁplé,Sdon&l ederiirode enatedibly, antl hght emitting
non- conductive | ayer 240, and the conductive |ayer 250
c fuehEesistariorate tlml PrelonaRHeXNOSHE 1o HEYEEBoMAls Y, 196 2 combination

lo'rtggxteof:‘ b Ratioh Tk Sonfie? of YR'SEAIA eWeltbie GHPABR UnSitting

structure with oxygen or moisture. In Figure 3, the combination of the first electrode
210, the non-conductive layer 240, and the conductive layer 250 can encapsulate the

second electrode 230 and the light emitting structure 220. Various other components or
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WD 2004/ 061992 PCT/ US2003/ 032378 8 structures can be
added to provide encapsul ati on. For exanple, in sone

werederyent s, substrates, barrier |ayers, edgeCEHE81083/032378

or a conbination thereof ar® included to further
encapsul ate the device. As shown in Figure 3 and many

of st tPRIrQLAR be bl @i B provied etdassul Niohh Foappimplatin eome embodiments,
the first electrode 210 does not _ extend beyond th

ouubstrases; bhier layers, edge seadh @ua CPAYINafiqy gheress grengitigto further
non- con ctil%ve irrgteri al 240. However, in sone

enBSERSHES e dBHSS: £ rst electrode is prepared froma

mat er i ahs §Hvdn InFiHgt Aredeidnyef e dthendygyees iocluderd intthe application,

As such, the first electrode does not need to b .
eriba e clpeade At dags nBXe U 15 (HerLSt PepBlery B p fgnducting

d evgfé:rn 3‘0{1\%@ tI}elsrécﬁ{J&dg)%ﬁ%{!ti\%trﬁﬁeriﬁ 940N 1 RRGEN th RInRCeHYEments, the

2307 a ing structure 220 are shown as |
befirgelbteodedsprepaizd fiom Fimgterial tat ismobteaetivesitio d¥ ygen ©g moisture.

xR rE, TR RcHioge S0t R BGH P horen GBI 0 A P e beyond the
2?5%[‘%0%9%59{1& i%%gc{ggyya{ég. a shorter length, width, -

I'nation ther than the |light emtting
st r uct uTke &20nd SlectooiR30iand thealjght emiting strigiuis| 220aFq shawn as

-communication. 15 with ur.f ace ,of..th C
OB hicgniodn e 5. ARS8 Bl 88 B mpar o voctve

t henel dh@RtGimEEidrsi Por Stamls, \OEL d@Ace TIestomin in Figured imfudes a
this surface of the second electrode 210 is in
costcand elactrodes2 30dryinga shgrterlpreth awiith, Tk dcominatipp fherqof than the

no..non- conduct i ve ey j . icati
R e 22 A PRI BT 1S i BB communication
20QifhS: f8BiEd bOME decond @lefroddZ30, suvhadithentrfaoé tanis@Eposite the light
device 280 is shown schematically in F

iqure 5. h .
| eggHHng Saucigt2R0of he gRUE taip é@?ﬁ“i‘?&g t C%Rde‘;ll—egmde 210is in
si g i i 8%9' NerhaCiis 'BBRIORS n8f-cbitfictivbterial 240
em%’ltltlg‘%g&ls %E@%@?gﬁ%g and the thickness of t he .
nomkispostdiont the eurfavatof thestec@iEléctrode 2B@ akiereghriepening 200ds
thi ckness, of the light emtting structure 220. The
entOpiEoRidea of this surface of the second el ectrode

230 i s gy peRkabbditdnofartORH Welich 86 % shawarscidmthticdllgin Figure 5.
is, there in no non-conductive material 240 disposed

on Thederpt frtwidh of fhe seevnd glecupdaiIbare simibar e coprpgponding

OPSROERS001: BT oRLEAE e DA R e Wioponcecve

POShitk@N240 idatathsBéRRAl @ thttseknbacst the ligitendeimgrtucture 220. The
el ectrode 230, such as the surface that is op '

. osite .
t heentitegivea efithistsurigeaselithe sagprd dlpeiroderOdy et wih &fepducting

2 ] G L. x i rface
2o eSS TBANES Rt AP DTS ARGt B0 sfece o

230he sebafd Blebtrede BB liere thewpening ROR psijvacdt es t he
conductive layer fromthe first electrode 210, t

he
light erfniigues $endiorths eposns 200 nheRafsFIRdPPEy PHEHagro can be
beyﬁd@ﬂio‘h@@ inoéht &tha of a surface of the second electrode 230, such as the surface that is

opposite the light emitting structure 220. The conductive layer 250 can be bonded to a

non-conductive material 240 beyond the outer periphery of the second electrode 230.
The non-conductive material 240 separates the conductive layer from the first electrode

210, the light emitting structure 220, or a combination thereof beyond the outer
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second el ectrode 230. The non-conductive material can

wheooboenderl to ot her conponents beyond t he outBCT/US2003/032378

peri phery of the second el e&trode 230. The first and
second el ectrodes include conducting materials such as
mgtesipbery ofitheaysondrai¢catiode 83@ ofpoumueondietivd maiziidesn be bonded to

c o CompEnssE GrroRd e eriathu pb R R A ecode 27
for exarplifst £8lsconB! edOHES indalié estiduBlingintesibls such as metals,

al um num cal cium barium magnesium titanium
t idllays, unmtaih@ cmmpqundsnuﬁtah@mdw, eonidgetivel cEEmics, |cgnduqtﬂ@e dispersions,

ol B PR S st Soteb R 0iad B GPla TR oot paj plaina,

Ofpaﬁﬁdﬁdﬂﬁhickﬁ ﬂﬁhﬁiﬂmﬁ'c&lenﬁﬁ I'bari@XA fRighesian, tﬁhﬁl&hf ﬁdﬁmm nitride,
can include a Q})/er of alum num and a | ayer _of goI

| dgpdinmyin egde ATEDfvcting te 9xidectFTEY, grphiicn and pelyniljes- The
of I

1%?%%%?@2%&%“@%‘45{3 e gL M ot Soh iRy BlaBils. For

af B8 ctrédeadan ascladeslagst of ahmlunﬁmtand ndayeaiof geldsi layer of
one the el ectrodes can transmt r adi géi igy&en} ti‘%ed X
bycaﬂqa@map@ Atayeraf Alpirryma 3 laysr of alumipum 3 b8t HigHs fluoride,
n

ol S PG LI 0 3R T B R ARRIE A ol iny SRS Ions, such s display
f r ayplieativat et leabt dn@\vaf tige elediroghs owrtkanfmitatdietion ¢mitgd by the light
above about 4.5 eV). Typically, the anode can transmt
r SAIPEERESTUSHTS t ed by the light enmitting structure.
Sui tabl g sﬁﬁk%‘iﬂlﬁhﬁnéﬂ kﬁhd@rsﬁeléafdde ki @PIn0AE and the second electrode is

el ectronegative netals such as gold, platinum
ni a.:kaéhqdeg ﬂ“énp laheds;, caibie\psepares frero ptnaterial diaving ladv ghoworkriyaction

21898 G50y AP S5 RSt P T P B ey e

g@reﬁﬁimh Qi AuigRSalthislk niddstialtinflul ©hAR [dyef biNslédtRegative
(e bel ow about 4.5 eV). Suitable materjals
i n@p ugh arogid, Ratinue micks], gEphitess{lyers O gamRRinatipms thereof. The
Salfdde KB AL be ?lﬁzgaliea Fro) metafsglgs é@éﬂOAsefortJe&nJ iRt $8f%-tin oxide.
can contaln | um Cal Cl um um nmag um or
conbi naThosshddeene bé pre@umﬂ fromt hnﬂﬁaermhharmgh i;ovhamek function (e.g.,

g{‘}c PQ}%& ‘irﬁ }e%ufll\tggf? ae-lﬁ, glcﬁ-i% glntilq;pﬁa 5{]@99, ajlgali metals, alkaline
pr Qérﬁﬁhaéls DyhaRRE RS uﬂ:@llex gleNﬁfef&g%dé 84n RIneRANitHEm! Bfeium,

el ectrodes’ i nclude, but are not limted to,
S pbarhmn,lnmgnemmpmrcoawpmﬂms theredf.aSuch ¢atizodeahaterials have a tendency

patterning, inkjet r|nt|n screen intin her ma
Potsroad) i ity bSiaeRL i ssPrtinBGhaffe dodceh P ity idfRgosly
el g ﬁgcggaq)g,e%g,sﬁggbncommnl y prepared by vapor
deposition The light emtting structure typically

cont ai nMedtOdB écasxremm@g @h@%{mtmdeaeméh:dﬁ,d:nm gfernos dignted to, SPUtter ing,
mat er|

bt iog B, Rof Shtist P REBFE IRl Bitod: sk R bl gpormal heas
MapRfiti, and PoteiBEdThshie baeeimmg.u Thé els€i@dtes are most commonly

prepared by vapor deposition.

The light emitting structure typically contains at least one organic
electroluminescent material. The electroluminescent material includes, but is not
limited to, fluorescent or phosphorescent material. The organic electroluminescent

material can include, for example, a small molecule (SM) emitter (e.g., a non-
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materi al can include, for exanple, a small nolecule
(SM emtter (e.g., a non WO 2004/ 061992

WEDDANSR0D3/ 032378 10 polyneric emtter), a SMTIUR®A3/032378

polymer, a light emtting polymer (LEP), a doped LEP,
or a blended LEP. Suitable organic el ectrolum nescent
madodyrheric dnsitteld s B Modaged polynfSr, a gt emittig poB’n@S g.BR) a doped LEP,

Sggg esrglgg ﬂi‘lﬂjm Ag\g;a {Qﬁtnlygﬁy}e S%P%ﬁtl reatena i3 dgs%gbed in U.S.
gér& @Joua‘sﬁg«’%@&ﬁd UBJ Phicl APAlitalSn BEQMINIRI0SEE198®109/931,598;

ombi nat’ion w th any other organic or inorganic
rr&mdrll()éZSé 2BRafTha Dgahmre&ttqtrohmnnmcematemlmén bepedvided adene or in

eI HED ST 1 O B R R O AR draf e or non-
| Fehtigsl A alnloggetmc @adttdliheRRhY Afla bE&kvrw er ials are
typically conjugated polyneric or o%’

nol ecul I@ssomh smbodistenis manmelgqrqlu@n@menf mammbmuﬁas a light

r oper t e
PR | rglx;;agie e Rs I tgg%mfé&ﬁ%gawﬁﬁf 36! Sl fdmeric
pahyREllSs hat srefegdehsvesattiolgnt ﬁhdeﬂoﬁﬁmg Ipzqﬁrmas-feﬂ :&Jd:dtmmn
system al ong the pol yner, backbone YNer.s
ol Prgenseing. AsasekhFreisnderivEagd gﬁ@%%‘ﬁ@ﬁgwc pesde fagp refer to
t r
o1 7oy A5ER k VR AL HREER L BE R AU AR SRRSO polymer
nBEaekb(a{es Suol bolgmeissorpdiggnetsemy benieonduetingpas) can support positive
ol ar a- phenyl enes ol yf I or enes, .other. LERP -
p réﬁr}%gp%vepwaw%wwag 4pR the qolmsr 16 §5 pligomggig chain.

co- pol yﬁ?@ﬁ oftﬂlfs@éi%ftshﬁmetap%ﬁtémé ficldgPs can also
be nol ecu doped, dispersed with fluorescent dyes

or pqiyl(qﬂleﬂl)dmen ewimm) PW@P@I a-phesylepépdyflwiretes ,azibqn\lgER)materlals
nona tive ersdvvlth ct, Me or

acttV ?Pﬁ‘? 8{?&1 gev%?ﬁ]edt cf | %@ymgéé)ﬁ]g ?eélg > M*ereso fii P4 a[ble LEPs can
LEHséBé BioledhiRrlg rd@péi‘ﬁ‘ Axpéiedwith fROrekEant Hyesair pﬁbtolummescent
Angew. Chem Int. Ed., 37, 402-428 (1998) U. S. Patent
Nosatesialsphlendeg: w1t15acjn(yg oy g@n agwpggatgt@@s dgspgyged 2/19?1 active or non-

o §2efallends I pitdfee, Baiiict B suilbh TP hbierBire dcseribed in
IIKEAIIDal. Wﬁewaﬂhemﬁ%lf Efﬂf37bé02-928Ték99B))t[bSantergmlioseS 621,131;
Sopaobadoct TaolE BBt e s ST 3 00altrad B BRI an
©VBREY; ki qtpeer 12?‘1 %ﬁgﬁeaudn@mle%&qwa JOMOLEE! i C

A't’ernati'v material can be fornmed in
situ ohER msaitridls cmsbetfynn@hmto mhglufenpﬁmgutrs@uresﬁﬁcxmple by

Sui t abl e net hod of LEP . | ayer.s esc

htishiag SsavEmsoRgon ot Hod B aaier Y SR A Eng F s ghe

a Eél%ﬂt to Eﬂ?dﬁ&é z(‘ﬁol?ltnEH@ Filh € Aleamaril-St, @ BiatedlaBean be formed in situ
i nclude, put are not limted to, | aser ther mal

p apt elsnbsm@te byrepasionf pmcumgr smxeeeﬁulmhlmmﬂhgds ofhlerming LEP

xS a5 esgebod i U SRR aNE B P, S P o Mfhing o ighe

I Nehitely snsdtie fdm 1 BY efat@ialiabiude) vdit byt Iim@t%d kd;Paser thermal
material or other electrolum nescent material.
patterning, inkjet printing, screen printing, thermal head prmtmg, photolithographic

patterning, and extrusion coating. The light emitting structure can include a single
layer or multiple layers of LEP material or other electroluminescent material.
In some embodiments, the organic electroluminescent material can include one

or more small molecule emitters. SM electroluminescent materials include charge
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In sonme enbodi nents, the organic el ectrol um nescent
materi al can include one or nore small nol ecul e

we@pioknerds2 SM el ectrol um nescent nmateri al s i nck@mMES2003/032378

charge . WD 2004/ 061992 PCTiUS2003/ 032378 11
transporting, charge bl ocking, and sem conducting .

ortgasporting, chargablmkﬂngj iﬁdcsenwmrlmth@mrgﬂfyqnbnaighmmﬂmc

mat er i al Gan uum deposi.t ed or coat ed

S GPE’PPB‘?E ap*c Yn materiale can be vagmggaea%sueql AT Coated from solution
P& in 14¥erk !itpé Beidd B éra@tﬁceSMu'I@ﬁlg YdyBtsSof 8V materials are typically

typrcally sed to producte efficient organi c
elveat togirodrica et odzanicdsctmluminesceni dfe'npeﬁamefr p glves material

?i‘gﬁé‘g{& {ioe%ﬁﬁ» B?V%tcl}oﬂbﬁ%ﬁfﬂ’ée i’ﬁ{geqfej"\?‘l ox < e&l@&}fnnnescent

@eg.@éss are general ly non-polyneric organl cC or
organonetal lic materials that can be used in CEL
d| spl aySsM rperthds are egnq@llsemﬁwcévmﬁﬁ@ efgaamr oggpapretallic materials

L GERERE b b T v B BRIyl pE PR P o U iy Banspon

| anAedals, ﬂ@ﬁaﬁthﬁl drhikter la Al ;b M&dl Bl erritet ¢0Eld)1$ charge transport
i nclude N, N -bis(3-nethyl pheny

N, IAYeriaph ieylikse SR eRly pﬁqﬂﬁMa*ﬂ'«aewf includs Y. Ni-Bis(3-methylphenyl)-
(AT dRfEn b dite Do/ dha A BEUARIRRONIE siph WIS
ek@dmxgqumﬁhﬂrd:) aGheinumdgiAl@). . Othba 8 MommalerialSanpdiscdi@ded id, for example,
ol Sl T B Uit g

t (g
S 1R RIS OO SR o110

G\aT Pateninp@icetions Rublicgiondéss W@ o/ 1888t éd/w?é@rédiantharr]ude metal
WO 98/55561, .T
orsmReg SO ety lonEldtbtra SRt B P 5 &1 1S, and wo

| ngg/spbg12 hole transporting layer, an electron
transport layer, a hole injection |layer, an electron
20 i nj ekhei %ﬁam%@léﬁtrolamm@nbﬁmwswgn pagmallyaw wecthalgn

bl :
or A0k PASE s BB e YBL B SR Egon
t ungcﬂdstelagéxeahbhmlmhrpglapm dn dectxmdoloﬁan@layar a%tnffexsla;mfr and the

t he egee%%]l%egg ror exangteﬁ?légés {lfg)élet{) glée% or tune the electronic
e;‘érif)gei[}gés"ﬁldtﬁgﬁcfeﬁm%%e BrfeRiied Iﬁifr\ékﬁlﬁ}ple such layers and

ncy, a desired brightness, and the
Admmenaia abi be UEFEH(M) athienerradesed curedndvolidges r@@onm aldesired device

ent to co rt.the Iij m t or gani c .
O P et dristinss pndhe 1R, Adiionbny. oGl Hibken: materials
OPdan MR FreseANS rc%n\‘?é‘ﬂth@ 1 gﬁ%&b&’ B? thelRBENBEBletthQuiiRscent materials
el ectrodes and can Fart of the Irght emtting

st tosopiheecaler. éﬂ@e@@m lagsre ean paopositione betweeh ghe two electrodes

et oF oA F Bl AR ERERRE vl S B SebafR} BT o

em tti rMBorekam Eleklthe oiigKﬂucOﬂ@ctﬂﬂurhiﬁescfeht@dw&fcaﬁ ep@mallﬁ&lude a
el ectrodes. e hole transport layer facilitates t

i e tragspodfayes beisvephths lighbegiting #rugHie and one of the first or second
electrodes. The hole transport layer facilitates the injection of holes into the device and

the migration of the holes towards the cathode. The hole transport layer can further act
as a barrier for the passage of electrons to the anode. The hole transport layer can

include, for example, a diamine derivative, such as N,N’-bis(3-methylphenyl)-N,N’-



10

15

20

25

30

the mgration of the holes towards the cathode. The
hol e transport |ayer can further act as a barrier for

wo be4perwsnge of el ectrons to the anode. The hoP@&I/US2003/032378

transport |ayer can include, for exanple, a diamne
derlvatlve such as N, N -bi s(3-nethyl phenyl)-N N WO

}Qﬁjll?&%zﬁﬁi%/ Nﬁﬂﬂﬁ(mﬂ&lenlzz-yl)—N N- bls(phenyl)benz1d1ne ora
bIS phenyl ) benzi di ne,

Nimarylgmirexienptive apeiasA414 - RSQLLT SRhearg Ty dRiphgrygmine, or
or4 4’3\ 4ntnrl (ﬁr y! nggLNVne{ehﬁ Bmigd&ibhdSylamine, Other examples

no)tri Ehenyl am ne, or

4 nﬁ:ludé coppers;acnthazaauyemhg hmaaﬂtm%m myéaﬂmgphernwbh@ﬁyn%

. Oh | | |
aﬁﬁgﬁe@ugi{li’ Eé(fg liﬂedg ﬁt&:ﬁgi%h %ﬁﬁgﬁ f)hg Elﬂi} glg H1aP& are
t e n h
ldlééc'i‘i%dﬁpﬂ h;%w‘aomusﬁhcgg??l GRY1bg. nmqhmd amw. e

e transport |ayer are ed in H Fujikawa,
aIGravﬂvalhetalnd Pwstrahr,legb,l“ctq@rgeimllsaaszggrg)qunmerg ayd Molecular

vul e,\/hc ys, E: 24 hrieql Al SeMAF e?lgﬁ‘sp 88 Dedkes, H.S.

’S'—a‘n TTUDO0K VdT]CeL

Elwggﬁgpjcf 1@r15%, E},@QMEBBWt erials and Devi ces

274 (2001). 10 The ar

a
el ectr hgmrmsct@lmtrqi@mr@&ceewﬁvmqaa@arlpxg,alhyﬁecrlugeeargﬁectron

:Ltfa%téécﬁp lgy%{n R5RQ"th @ﬁ%&gﬁﬁg@ﬁ‘ﬁ&uf&ﬁdl (11;9 e fl%rﬁtrstt &r&gc.ond

one ) or secon ectro

Theecglogéd, e eldcads Mipdrtﬂﬁﬁr fhcilitatels theet mji:ctlbned ¢lg@rmi end their
of electrons and their ratlﬁn t owar d
r RSN OV S HiSHECOMTHBARTORF oAE ?laﬂg%ﬁr%nsm kayver.cn further act

AR g’]TﬁquI’r th%éas@a%a(gf Hofds b ?ﬁe da¥dR a8 AL ﬁlfateli‘i‘ﬁis%rs fhe electron

theée c e materials for the el ectron
t rigedSpat laybrayelnde, for axdenpld, dms(&-hadmb(equmolato) aluminum, 1,3-bis[5-(4-

?5' i(mﬁﬁémpﬁkﬁaﬂ%p e M ST

RieftRidAiaphbavh-Y |3%4—5xz(d4326ﬂe1, dnd other compounds described in C.H. Chen
dlnethylethyl) henyl ) 3, 4- oxadi azol e, and ot her

coustpbullvﬂdsmd@é 751 €1997) apbh V. Gravalevicing apg Rpptrohriegl,

E@Wgel&%hsp%é%gﬁoé}g?a%g% (1)\?/ ec(a’lﬁ\lgﬂ%&gé & Héﬁdb@k%f Rdvanced

N@ﬁ@%@émﬂﬂﬁﬁ@ﬁc Ma*ramg)m@fme@dmaammm) 10, pp. 233-274
El ectronic and Photonic Materials and Devices, H. S.

Na(2Qf1X ed.), 10, pp. 233-274 (2001). In one

enbodi t terintskGure, other optional
00 5 5 Gy 08T, i
t hRyeef oreaentbenation Itllmﬂedffy:an bafiefred biyrignsiesing ongmr enore layers by

{ oseETIRLp e PrAGRORGS: 08 CHBSPIBAL. BECR N 6483854

c o 832 gég @gaﬁ%zlgaéﬁé§%§4@gsgs5@63%gﬁ 543601 2%, B931 543,

5 %.254,989;6, BA710; 6,974,983 5IHBIIBBS; éﬁ6558%;9337]4k|(@97 i5;695 907; and

2 Oé%gi é%@?}g cg) gg#qséaﬁ’glgpstggﬁ S ngagé%@g%lhlﬁét?ot 20158574; and in co-

98 )9495 1@% 518331 P%@éht Apphiasion 884880659 89/669.968:b/49484; 09/931,598; and
and
10/004 706. For example, the organic electroluminescent material can be coated on a

donor sheet and then selectively transferred alone or in combination with other layers
or with one or more electrodes to a receptor sheet. The receptor sheet can be pre-

patterned with one or more electrodes, transistors, capacitors, insulator ribs, spacers,



10

15

20

25

30

10/ 004, 706. For exanple, the organic
el ectrol um nescent material can be coated on a 30

walewenewhret and then sel ectively transferred BCDNS2003/032378

in conbination with other layers or with one or nore
el ectrodes to a receptor sheet. The receptor sheet can

beolpt fiterd Alack Medix\\hdlb trafipofirlaysns, @leetron traapest layers, other
transistors, capacitors, insulator ribs, spacers, WO

2 elsments sutsblpfor/clssironis/displays and daviess) o 2 ?qml?la?@n thergefe

mat ri x r r

| ayers. ThQ Blr'énfc %Z%#ngsgéﬁt(%g cgé f:lIhE grplgéﬁ?%%l%’ Hclude a non-
d Icsmitﬁﬁ&a mattridbtbicdSinean prmm’gxhnﬁlgh ovhi¢hhthe eaiducfﬂmelayer is in
organj c. el ectr.ol um nescent deV|ces of _the inv

aPlestricalqonyaunicaiion Withhthg seqond slecods i He Ramsgo lé?tWﬁé%ateﬂal can

ic‘l?xRﬁ”bﬁQis honaHets twe%nkfiﬁat&@gﬂ dugdsiMse @Yﬁn%,méné FhaRrial, and
ctrical conmunication wWith e second e rode.

Thiee liden- conductlve material can include, but is not

limte cer | ass

ol ymortng Shn Eah e Hatertal Spicafly BRRadiethnd it ouipc ppyjghery of the

ﬁ@&c%u Blectryid. cﬂhé ma%aﬁmsmﬂamnfbrfemn 1t t%rse?@ﬁﬂeﬁﬁheédﬁductwe

of the second electrode. This naterial can ncti on

f dayerszarmphe firgt @1e§@fp@rlzﬂyend He R@Gphmmoif {he seqand edgasiode.r Ghe non-

| telrég%‘i c 131%1281%%% tﬁn%l nddetdrlg 'oF Qrﬁg?%/ thgf ’;hep ot c():noerr]lgs of the

PiFe® Py err arccan

b @Etede ice. pﬁfetndﬁfco@ﬂwtﬂ'% Iﬁd’dﬁu@bﬂﬁﬁls@ aeaoei (S)njlfnctlbtewnh the
OEL devi ce. The non-conductive material can al so

f Garduchie layey dif firskalecipda & wibstraie. o grr@mbinagien (thgyeqf to encapsulate
t | S _
| R D S SHEP B RSB, PpERERRS Lt e e

andd rddacs ﬁnmdoxebmatemimxygnsmﬁpmmmmmhe «aagnnx@d:cutohamnescent
devi ce reduce mgratjon of ter, or o en
off¥ee e 0GR et e Bt deqin bt ondhereot.

| iFglobpsaltibh P eibhd thE WEul ﬁf@ﬁ‘mé OF St BEgRGL re%i@‘rohﬁﬁn@scent
conblnatlon thereof. Encapsulation can extend t
ugleviges.| i feti me of sone or ganl c electrolum nescent
devi ces, .ln_so non- co d ctive . .
nat eri Al Sp&e gmgeﬁhylmg?sr {éle rzrlgfl q@%vg B‘l&?ﬁl@? %olymerlc material.
P SuyiaBle ipolyifdrRth@bdals helidd ﬂldrﬁ@pm @Sheéreno8étting homopolymers and
t hernosetti ng honopol yners and _t hernopl astic or

t Rasrmeplastic eigtheramnspiing cepolymersn dhe @@meequHQg polyineEE ingaterial
L Ha glér biedH! ngﬁ‘ -C fﬁ%ﬁep !ﬁca ég%.@ n aﬁ&ﬁtlvgg&%eﬁé n&gpnals that

non- co |ve po ynerlc erua

| rvah be asthhyludcepdsiymemanmwlgbkeﬁnmspplpoiﬂaesr polatas, polyamides,
ol yesters, pol epoxi es inatio

Ito r?@’é@&% or Fﬂmg ﬁgﬁa%éﬂggme FW@O u@p.c\s’eguctwe polymeric

p%éf@i@zﬂ'l{t’m?éih'érﬁkf@ kil as 'a%o@ﬁeRQBﬁési%%r ;tﬁgssﬁi% s@nﬁ@@ve adheswe

t adhesive or a pressure sensitive adhesive.
adlﬂwadhesmawnkbe tackyloy non-tavkp at m@ktytemperaunm The ac1d1ty of the

erature. | t he, pol nerlc .materi a
S O Rn Al g SRb ek iRl S FRL YR bF i flsctrodes.
eI ect r ofiRSion BB ?QWE InYzef? |ch(1{rBé h$p178B a8k pA)-foPRBd layer or
be applied as a pre-forned |ayer or
as a solution or dispersion. In some embodiments, a pre-formed non-conductive layer
is used such as an adhesive layer. Examples of a suitable non-conductive layer include
ethylene vinyl acetate or modified polyolefin thermoplastics such as 3M™ Thermo-

bond (available from 3M of St. Paul, MN).
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as a solution or dispersion. In sone enbodinents, a
pre-fornmed non-conductive layer 30 is used such as an

w@oivemoe2 | ayer. Exanpl es of a suitabl e non- coprdius1008032378

| ayer include ethylene ving# acetate or nodified
pol yol efi n t hernopl astics such as 3MIM Ther no- bond

(avai | giak @oh-coidutive fnafirial Eauhcludd) desiRaROGkh A6 8O ample,
PCT/ US2003/ 032378 14 The non-conducti ve _nateri abﬁg ™
i selcivaeorideledisutiahle hayimplt adnesive Copipng adesiceapids ax™ from

0 eS|ve containing a

dé@@@gﬁﬁ&&&a@%ﬁw om Nultisorb Technolgogl es

Inc. (Bufdpehing 1Ni@ade Anthe memHcowgluictivertager. i Thet dpening is positioned in

non- conductive | aye e 0 ng,i s.positioped i S5 ..

o arce! gt i 5oRd ShORSBCIh a8 LG P e ghfacgdhat i
1@&1?@11% t ehfiing léfrEé”fﬁl% f@lerdgth a&P@Rﬁl’x b?th% @ﬁelluhg Bie typically

|ng stTtucture. I'ength and w dth of
0 rabmutn:gudrte ot ;apaldmlthz;n thab@msl)elafhag dimeengions nﬁthle éurfmaqf the

tsgg rlqegrgg gglg c ‘g;ecg %ﬁ%ftl?f%élg% 8$irgo§1cf$urp%auoﬁ%vlth the second

el ftiblE tro AR Bhdidi Mthevhéicdddacerciapst. el ectr ode
t hrough the opening in the non-conductive | ayer.

The pr éfeprerieimed mopwREdRALVG éaypégr@ferghlgﬁ@mmtyo@p@@gamculates of
gl()ges&feo t%taci'oﬂ% c{{o elfcl:c%%cea? ﬁl?grtd e@oisfhé %@@%Vﬁlgﬁ) we;iaéie? ?sgb&n‘aed to

ent

b asete the lcBnduRaié lelybﬁarﬁbchd fiest eleetrbdeytssyond dmtdﬁ&rf;ieriphery of the
el ectrode beyond the outer perlgher of the gond )
el seeandsdretrogpe Thifhigknessshapld be dhigk eheredito prygRHNe gonductive layer

Df t ' ‘

PR Bhorif R ol la Mo %?Q?kpdgﬁ%‘ﬁéﬁ;&%iﬂhe second
t I“t&ecsmdan'ﬂhé.ﬂmﬂdnesst shodld.nofTbesd thiakk hegsves tbatl the catdubtéve layer
so thi howe at. the uctive | ayer ..
becaaa%tga?é@ewt %fisﬁom@sﬁ Eod’fBYla?/ %&%mgfﬂec&w@ atiof ehveen the
COMPRHAER AP a&?fh‘é%@ébntdh:?ectr@@@dwgh\’cﬁe b g @Thell tethe non-
second el ectrode through the opening ined in the

nmondu@w@mtwé rhe eypical thickness qf;shfeme fpﬁnwmgor@ﬂctméayer is in

A R R T B L el
20 I'n Smfﬁﬁnﬁl'ﬂﬁﬂﬂﬂﬁ@itﬁ as SfovahigVFigire 3Ft}@wp6n13g 2U0&1 the non-
openi ng 200 in the non- conductive | ayer

poedndpeiuedaysy 20 1serositiongh ovesdess Hiansthe i seacgiof igesecond
segolfhde %lf’:ﬁ Cs'ﬁf:f? gﬁh%:égrfa&%ﬁﬂ ié'5 ﬂdﬂﬁe ﬁiéﬁ@ggmhﬂﬁ’é sthtture 220. The

opposit e emtting SEPUCE Ur 6
n OﬁbmmﬂuctiVe\ztﬁataﬁil@ﬂmai dizgded sn girs pHhedsuofacpaf thesécond electrode

this surface of the second e| ectrade 230 .and e nds
e e R e e M e A
gﬁgmgtl)d}m%ﬁtjg &ls showh TPPGLER Qta%d Saﬁleﬁ%eﬁ‘lﬂg 00 kit @1@ @8-chnductive layer

e opening 200 1 n the non-conductive | ayer
24040 s posisiphgdoried ammmre awrfanatof the ssaorfdalectside 280, syele anitie surface

ctrode 23 C e surface . that is osite

ndat bgRboditte Ff caffasrtrats 2857 e Rire-BeRabRt i 240
ﬂah&rd@osé’d‘l&l Ay patiQdf tﬁhls SROSLGf it RBYNAAEdtrddk 288 Fhat is, the entire
surface of the’second el ectrode 230. That is, the
ensurfase where the opening is positioned is in contact with conductive material.

The non-conductive material can be applied as a solution or dispersion rather
than as a pre-formed film. Such material can be applied, for example, using printing
methods or masking off regions. As shown in Figure 3, the non-conductive material

240 can be applied to the outer edges of a surface of the second electrode 230, such as.
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surface where the opening is positioned is in contact
Wi th conductive material. 30 The non-conductive

woredoené@b2 can be applied as a sol ution or di spRCEUSN03/032378

rather than as a pre-forma8d film Such material can
be applied, for exanple using printing nethods or

' 1612203 AstshBwn in Figures 4 and
gg?}ekggg%a%htgtlﬁ tor| egﬁglﬁ%%g&ggﬁtrge applied to the s
0t e OBllgaa bebrapasdrittweit afly norecendueling Batedal2d@apphel to the
such as.. WD 2004/.061 ? CT/ US2003/ 032378 15 the
s SPHaREST FWC?@%%W%F 2% he | | ght emtting structure

220. éx%lﬁ%%ohcﬁlcﬁbg Ha8siat cailso Be a;ipll‘ie@:_d.para@f the other components
prepared wi thout any non-conductive materl al

240

a pup) bmmpsulaie tﬁeeOEb devigeeAsshawis insigwise 3 8pd ot thg gensepductive
he no

pa{?‘fter phlgﬁ % g@ g:‘% ﬂ'{eslf:gﬂg @gﬁlg%gﬁlcﬁﬂ bb6 gnc%]f?) RaLt ¢ of a

capsu at et

devife& of/bﬁe ﬁﬁemcttcmemgu lIﬁShg’&ream,dhénoﬂ-h@ducuve matenal 240 is
non-conductive material can be. g

t w@fhe«ympa@tmfm perfaseof dhe et omithhe at”f‘iS“fﬁ sarf e eé.ge; of the light
S 4 @81%&81&1%;&1&9250' %ﬁ& Pﬁt @g %Lﬂfjc\%e dtfhe ffrﬁ e’féc%ﬂ@Zf‘O t he

Ve applied to part of one

s ur f aceTlgf satneeyppes @i toreductive m@teeralsuhattumebezwd in ithee @dgéé a pre-
~of the light _emtfin tr e 220, ﬁgp #\S‘ sitions
suﬂorra@% ager qapde usedsip the 1%%910‘&%‘ P ef"’ﬁ‘@%

pr‘é Z}‘;&? }é(r?trre faﬁ'f é(ﬁﬁﬁoutnﬁﬂhaP% r@é%tl’dé Rfthiother MgatdrldMn the device

ayer  can be used in the formof a
d| a&mleroataama miniswiof sprcieTthet cavrpigsite fhypieeh the Bagustyers of the
do not contain conmpounds that are reactive with other
mef¥€al s in the device and contain a mini num of

speci esThN@ndb@ive Thydh icuded higild dueh vametilss nlesalbe sllfs, metallic
the device. 15 The conductive |ayer i ncl udes

rraccnnpcamés sisbias mstakerides, CORBIGVE ceranNigsoyd capdpeiiyeipolymers. In
an ng U dﬁ cf TENs atﬁ gg&d@lctu?{fag Ls rremg%‘:at dxh&%l &erﬁ@tgllﬁ%ompound

Irve ners ments,
C Oﬂ&ﬂﬁhin‘g%olcﬁyﬂer Cappém tidide tia dxeieahlumnnumtaaﬂlthqzhke

oxi e "She E&r}f}\%%lg%}n?%efg 6t bs Rdetornub g ARG T ARtY Affblhdbie films
Caﬂlclﬂ.gq 3%9{%{5%{1 J%J& Ngilver igdoftD lafursia by BﬁMG%l{d ITH® conductive -

as copper, si | ver,
al myemmcamy hiabe thuckmess T thecmngiuef ahout 1jtay utt%/@plé &dopt 0.025

o, 558 8 LR e B o F ety e

rOWahn Eé hiBifnekd 6f G %ﬁﬂfétdb \&gl, apsur HO@ o360 @b Thel @aductive layer
than the thickness of the cathode (e.g., about 100 to

3065 pmferablllyl dree o d@&ptsv%lch ay‘ pinhojes tb@téy@flg@l@w]qu@dl&tlon of
gfe fnggg ﬁ{ﬂs(lgtfqihcryggrbﬁxt%%;l oerlgr{a %‘ie Hln‘?m@iéeﬁt"ﬂé\ﬂéé oduction

ntoteora

el ect r oluRHRREEW lagedad@onthbica mfadmofuhveedoaglerecn'ade dlrectly or be
contact a surface of the second el ect de directly

be sepsspied fromche sasand plectseiedRIOMEE £9 (B AR D o, for
co %Qgr%ﬁl'e}’z? cIRLENeosiHG L AfhesiVO By providing a conductive layer having

low resistivity in electrical communication with the second electrode, the resulting

organic electroluminescent device can advantageously have substantial illumination

over a large area without significant loss of illumination intensity across the device.
In some embodiments, an entire surface of the second electrode, such as the

surface opposite the light emitting structure, is in direct contact with the conductive
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exanpl e, a conductive polyneric adhesive. By providing
a conductive |layer having lowresistivity in

we@b@sneioenl conmmuni cation with the second el ecP€Dtis003/032378

the resulting 30 organi c ellectrol um nescent device can
advant ageously have substantial illum nation over a

| 88 B SRer'¥nitdRithentd, Dbl BaButel @E&ioAT0f bishifaberdthexecond
intfensity across the device. |n sone enbodi nents,. an

eslectredss umcfheaséhmurfah@ oppastin dhedghe emiHBE SEFEHeAS If fligect contact

sur. [

S 2R SRRBES Gl MBI DR BB e e 1
PG U%@Qﬁib@(ﬁﬁﬁﬁ& a dibfdcaylthe skeondtdiiroderisoch asthe syrfacklopposite
but the outer tElclnrtl on of_ a surface of the,se

e Iﬂ@clllgfé gmittigg siutare; Hﬁ dn digeqt Selétaﬁ}wgghg é:o?cmgtmg gq;{f:r through
tact th th
C o n iél? %\I,) gﬁlf‘g{, TnL{ﬁ({e por-C gr{giﬂctgs}e.r Agkrigontact  wi e

a single opening in the
non- cormheapeniagnemamvahny desired shdpe. dhbehapesbobé raghtas or

a,surfac of th econd el ectrode ch t he surfa
o ppER e el RBIREES 5 St e SUIRE Of T SRR ey oe uniform

C QR B lunWbir Eﬂgmﬁﬁfb‘i’@%énf}%s lcayB8E aﬁiﬂg‘éé @b anydstredbdhfiguration

openi ngs I n the non-conducttive material. The openi ngs
C ahathsavﬁlemdpr dasione dFcg hample T]F;gu@rﬂépﬁéowaﬁ sd@ma@g §resg-sectional

ik Al A SRR

Thiurdliht df Smﬁ%ﬁmdiﬁ&h&ﬁéh &ﬁldﬁétﬁ@lﬁ@@nalm%nb(rodglswhﬁﬂ contact can
confl guration 10 that is ordered or random

estmrpads, bepvepmthe gandypiéveslayer 2SR @ﬁﬁﬁhecseemﬁsf‘éefé@é@ £3hal he multiple

vi ew of an e [ y\g: ¢ Or gani c

el BEPPSP o nescel%g(?g’evfll%e % des a plurality of
openi NgeheZdiQarit) elbbteolﬁmmesmnd d@m:l:an&mrfattb&ri imdlud@Osubstrate. For
t hrough whi ch cont act an

bet
ccﬁ%‘éﬁ&’!q’ peshogeichoBgicy o in ﬁl@u n‘%@ﬁ%f W@E??%B © B elegigpde 210
myl iyl otg’éhetfﬂ J‘Qﬁ)sﬁ'é’tg 366 '?ﬁé ﬂﬁg @Ect‘r(‘iﬁe@ 10ii§'B&¥itioned between the

arrange n organi c | ectrol um nescent device
C asmbﬁmme RO andibk light mmmlatuee 230 r Thecsirhsipsite 30(his typically

| fS Pﬁ?%fmispéggtﬁ $ ngi%m’ cté?'PS %E‘gﬁ”ggfggs ¢ dea\llt%rgﬁ 6%?1%?&1%%1&% at least

30Qmeldrant ii % tenﬁtt&pw odelediBlunsinddosit rhAaed ibeik Wgarerhigng
substrate 300 and the |light emtting structure 220.

Thesrustriset The e1bswge ican be/fAexdble(oy rigid: ans par ent. As used
h
{r ansm SRR ERLER G- Eh Bt IR, BF LS Blosy pfycarbonat

el gg{liq)labdiheaikes Suitité dexible transpdmmtlsulgdnaates lindltdenfgr example,
structure. The substrate can be flexible or r g g

supelxestess (9.8 prlystayisplerspithal st pplyeder ?@E}f@%‘f p¢polycarbonate),
ex : I k

SeP B an iR el pHEBECEAR Grlic BEhbIctRs). BOBYIE (i Bolyviny
exetiptids, polyoingtidererchldrglegpalyvioylyasttals, polystyrene, polyacrylates, and the

t er%qggéeg@kg% g§te%¥sﬁé}gf;gpﬂlﬁghtt¥1€ggﬁte cei?ll ﬂ)é%‘?cetate) polysulphones
ﬁ%%@ %olyeﬁﬂrsﬁmbh@ aR@bire} @cfdvﬁﬁﬁonapﬁbl%?ﬁieﬂb’ Fismé €. 0.

inyl ~ chloride, polyvinylidene chlorid
poI yvi nfhe substraiesthe pondpetive leyier, oplesth set be matehed to gahange
flexibility of the device. The notches can be in one direction or multiple directions
across the substrate, conductive layer, or both. The notches can have a variety of
shapes such as slits, V-shaped, or U-shaped. The notches typically extend to less than

about 50 percent of the thickness of the substrate or the conductive layer.
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like), cellulose ester bases (e.g., cellulose
triacetate, cellul ose acetate), polysul phones such as

w@oeioyester sul phone, and ot her conventional polpOEUE03/032378

films. The substrate, the ddnductive |ayer, or both

can be notched to enhance 30 flexibility of the

devi ce. TRO6rgaRic R EoRMInEBentMePiRE caH fnBRIde Mo Mbstrates as shown in
multiple directions across the substrate, concfuc tive

| a?@ure @ fasslerice #AQ. Wbe Grse slectacvdelﬁiﬁes dispeseilenya fit substrate 300.

h h
Szrs % |c§§I éx%"%%tg%( 4 CP%% §°11d|’115W§e %‘gﬁruﬁ}los‘gslmsed on a second

peﬁlﬂﬁﬁﬁte af0t frae ﬁhdt elebesE ZlfO it Beeledthied] lcah@cOkith I second
conductive | ayer. WD 2004/ 061992 PCT/ US2003/ 032378 17

Th@f@ﬂ@%‘fﬁ léYE‘é|4é9ttlﬂr@uglmlﬁ@t§é@nme@em,cé 4%%ﬁnd eie¢tud@ intexgonnect

PR 1903 200 RSy B IR T e

30010. Fhexstormt de@ffde Qa0 isdxispoaed matlﬁdlght)erﬁltﬁ@gﬁﬂﬁ:ture 220. A first

cond t|v r 410 di sposed on a,second substrate
Oy D i oyl s manion'ien with theeFoRbHleatioe 230

Wi Hﬁ‘oﬂéﬂean%%gﬁ’iﬁ 200 QLR é]Xeendn o%lduéltm ﬂlﬁﬁﬁéi%o The electrical

electrical "i ntérconnect 4 and el ectr

. i nintercamaelct20 aatl el eatrical limyreonnk8Dattabhmeht Igyir 480iatd elétgncally
‘st ruct ur is di.spose first electrode 210.
ThEs @é&?&lﬁ’i&’%ﬁ’&éﬁ%‘& g‘? ggbﬂfgiﬁé% Ligst sAnquctve Jaypg 250 by the non-

entdridubiveshateGAI4O. 220 A first conductive |layer 250
is in electrical communication with the second

el ectr ohlethgsmbmnn@mghe Sirst olsemodey s200d dletiroded andlighi@mitting

noy- \Y, 240, The t.ri cal

U ARG §o B e a6 B then e atache
at toahérsazohd bendritiviSRyé4d 0ahe @itef Je6@ld Sibstris W Soeile frsroHBr
t he second el ectrode 230 and the first conductive

| abferecteniqrhe Kacthg compopenitin the devie®ri al 240. In this
enbodl NEBHi Fulrel?i% e éécﬂ%ﬁﬁﬁ&é&gﬁt stnfﬁ@éﬁ?é’] aF n ];ilhés %g I‘flg{i‘ efjectrode

ght emt structure can
s ubHI, theet lghB emltufrg btsuchizs £20) ajld&h?d]sebbﬁhelbﬁrcﬁletzao hieéhcagdulated on
to the Cc conductiyve |l ayer nd t he. second
C ORISR Tt QU siate 1D, 1B %eTonicondragive fier § 1 and the sccond
I ekirte 4460 MPROEBL Folhmide SR nASMICEE 5 cﬁﬁ?
el ectrol um nescent struct u?e t ﬁatcllsn Cbpdsggeﬁwe I E)E}t‘?osue side by
el Bemppgenduptive 136@9240 agdttheefiist condgceigve lagend56. The ,an@h:d:ontact is

TR A O e
| a3, HikQlevibdo0 ben behaR@tiddllyseed wath8udidiin ng'8 tB%attem the device

. eI ectrol um nescent structure is encapsul ate

tte side by the non-conductive |ayer 240 and the

fs Iecr: g :] g C@ggg‘;&%ﬁb@g sr tl?eS ?%ftr;%g n}%ﬁrggr&ré {:ﬁ{%f‘ anéloeﬂe(car&aP ferconnect

t hatabhmert loyen d8@ s a/sanglay@rer sueb@s sdlber. davitee ehBOdigRAsPBe
her.net.i seal ed wi_t hout having to Pattern t he

| |
despateal Typrammest ayer 420462 metib doiharmatal Wite aspeqtilized plastic and
| Nthe eRERREGHtefeindd drtsltBtehf 1268 43018 & LERARAGE adhesive or solder. The

electrical interconnect layer 420 and the electrical interconnect attachment layer 430
both conduct electricity.

Suitable materials for the second conductive layer 410 are typically
transparent and includes a thin layer of electrénegative metals such as gold,

platinum, nickel, graphite, silver, or combinations thereof. This layer can also be .
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attachnment | ayer 430 is a single |layer such as sol der.
I n other enbodi nents, the electrical interconnect

WO 200206920 is a netal foil, a metal wire, or aPCT/US2003/032378

netallized plastic and thd8el ectrical interconnect
attachnment | ayer 430 is a conductive adhesive or

?E &lRked TH@ a BEACLXIdedhich &Y, €6canangts, ihdiyartid 2Ridendntisbme
electrical interconnect attachnment |ayer 430 30 both

c GreSimetedhe seepnq comipctiyplayerit BRI f or the second

conduc

el uad b Seedhlupdtile A5 ok Be pipaled fOAIRESIEL il as the

agirgBublstratpBe0. Forgxamplkeahe segomdisuberats can/ke prepared from glass,

conbi nations thereof. Thi I ayer al so
(hy}eas

WO
> GORIOBOUYS, TR g Pols é‘?féagﬁﬁ@ﬁ? Folyester
nghthgfé%edgmﬁg&?c%()ﬁ&@f ; £ (el gndidsat, tHrEh&?éHdﬁtd dylic

ond conductlve | ayer is
pqmlseﬂdffﬁﬁt) pohevisds dag.. pobptindichlotitie, p@lryvmhpc@qa@hlexjde,

PR R FavSak e Eipen g, bl il ot Preppoes

g | (6%5 ,cellﬁlo@@{r}‘a%étratho @é‘ﬂ&ios@é‘del/z{té)? poRGhlyBSh& sich@s J-
iet yl ene tervght hal at e, polyester naphthal ate, and

dyoHphae, arbPiper eenvestipral polymerigetilms. hFhmedeend substrate

'agq%gggrg%ae Y BhRLAIA, ARG P ull gccpal oy

yV|ny ene’c yVvinyl "ace
pol yst )Eﬁgne 6Cﬂ@hyaﬁ=mdnatcﬁfss s&nﬂ)nhlh\&e\lv iok en orgagic eldcbtuminescent
ester bases (e | ulose triacetate, cellul ose

aclevige 480 haying a gt ﬁéﬁ@@@égﬁse&&s 408 tp Garher FRIPSI K Shresecond
¢

& DiecinliE 336 RMGHH ERRBhe BRUHIRIZ6. e Bo bR 40BCABe propared

exf&rm lhedastd makurxahsmheas d@ml}midfmd)rlegb)ey Alalegcnmt fi@tarial such as
mati c. cros t|on vi ew .of an .organic

o 1BE0TD PR % B ReTidg gt e oumesan vty 1o Dot the edseseals
edge segd sho#PGn Q‘%ufré%ﬁf@f ALNCARBUiE Qigk @@a@@@@ﬁ‘ﬂi 1n Flgure 6D for
el ectrode 230 and light emtting structure 220

ed@aiosééﬂs}viﬂlﬁm aign s ) @heleﬁ:a? dectigier210 ﬂarae?grs@c},b%@nd the outer
LSl SRR RaTE b 490 RS Eorh5RLSERRNg o

C ol aeichh B@pié?@ﬂéd uSinp hep@Edal tfbethe tig ekeabde 2 YOSthsti®WOL reactive
in Figure 6C tor device 480 with edge seals 400 and in

Fi Wil exyspn opmoisia; Suitaplemaferigls fer g disstsiagtrade jnghide, for example,
L' oﬁa %tﬁﬁh'; B?:Eelz %Qiﬁﬁ @re&dco?rﬁ%?ﬂgng pféﬁé}gt Zﬁﬁ etleﬁ(tarode can

ery 0 cdn uctive materia
C odistulpd pregarecfram a2nétal Guddisich28, fdevxanqale,eimdibm—tﬁm exide.e@he non-
RO P 2 SRR oot i ondSsiEABHE 250 i the frst
&€ ude, for
gié éﬁ% o2t ﬁe%alﬁéﬁé.%rgihéﬁl ?ﬁ% n%&g@aeg@g hite, silver, or
c onbi n aIF1gums7 shhws esthemficerasssetitondeviewof andther drebodiment of an

B Fler R orh e i [ BHIRERTea SRRERF af Hoep-popuctive
blelidg%a;ﬂgﬁ@mb@nalozzﬂm dndQ coaekiRE IMRr Y gt 14RRarAdo tRSubstrate 300
rather than to the first electrode as shown in Figures 3, 4, 5, and 6a-d. In this
embodiment, the first electrode 210, second electrode 230, and light emitting structure
220 are encapsulated by the combination of the substrate 300, the conductive layer 250,

and the non-conductive material 240. This embodiment can be used advantageously
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25 el ectrode beyond the periphery of the second
el ectrode. Figure 7 shows a schematic cross-sectiona

wo r@woeIanot her enbodi nent of an organic PCT/US2003/032378

el ectrol um nescent device 3120 that includes a

substrate. The non-conductive polyneric material 240

an i B8 of AW A8 that Sarf iBEct with moisture or
su‘g% rtgggg%g%dg%%%)gﬁgtcﬁ%%uto toﬁe[ﬁ}a?%st el ectrode as
shexyged.n Figures 3, 4, 5 and 6a-d. In this 30

enbodi nent, the first electrode .210,.second el egttxﬁe?g%ﬁrst

230, andhen heh of fhe qleqipdes 31 Crasiixe WaBpxgge or mol
€ neﬁ@c?ﬁ)ldg 34§ garp&? N8 ce@iiP LAt albn WhE asehstactive cafifctive

the conductive layer 250, and the non-conductive

manetetial th@4Rtendh beyoadtiwddeavinet Fonnxdeplesde can pass through the

advant ageousl y. WO 2004/.061992 PCI/ US2 19
e R R e

mat er i afjohRAR BaRs b Sanalit thoseBe@iodaleview of gatygether siibediment of

both of The electrodes are reactive wth oxegg[en gr ,

roarsengeeic etewoluminascens deviee dHethat mcligps pabsiate 300. The first

el ectri co jcati R - i
contutiade a0 B R RsFki o p Wil TheRAr W BE kipkied, for cxample, by
Fofen@v@®t gt ofitRssubsiatpassh ahbyeghinghdltemabistly ahe watidan be

"the vias can contain a non-reactiye conduct

‘ . lve
rafsmedby PRRERE B clscizasviod 4 TORMORRIGIS il OR the plzpe of the

Vi f I ' f gri i C

o) SttfHyeXfine308h A To AR ARl ari R RIS © |
subst r afTae 8@Rtrattlvan frictisle ang hembeoofale2icds ongontpenents suitable in
di sposed.in a well. The we]l.can be forned, .for

ex R evids§) o 6 Platio, S ABIE dsicES B Aimenep ot e or mple
as DY Qb LR an | Hef é'lé‘édtféﬁ?d cheviéeB?cdl‘&‘ filtef @ polBizers O iR Clates,

by printing-an el ectrode and a non-conductive materi al
on diffisesyarfdagkeraiptictlaevices snsulters; barrieraibs ghlagkomatrixgpask work

exanpl e, parallel stri ..a grid. The substrate can

i n@%ﬁ@eﬁﬁyhﬁawgg?engsf’ aﬁ‘i@‘legg{g' or conponents- suitabl e

in  CEL Toeitss@@tean Ghchitleaytarri&Gitdonstblotiod e wis weed larein, the term
congon_ent s include, for exanple, 1 trqgsi.st or arrays
andbariseeonstraetians aefersde o isEaeuredhntgpdyces fhgmaigration of moisture,
pol grizer j /b€ Bhnittin

o VTRREs bF g clftiaRrPhiRor Hecus REA SRR, RN iSRight Siting
Wo skuctafechndttheelesteles obiinp organicslecrduminesdentdevicgh d'he barrier
substrate can include a barri.er COES ruction. @5 rusgg(em lar
herceRsirucipi is typigally Gasparent 400 ¢8R e ie Of BIPE: ¥Ye's: plary

ST ity rcgrr&ltﬁ@fioﬁs%lﬂ ‘E@ﬁtaﬁlhate%lﬂfaﬁf}aéﬂ 18¥er PhiréRies ldyhds) tha?thelude 2

oxygen, a conbi nat1on eredf across the substrate
t 0 bamidracdterizhéayei grivt padyrerid sgoashing anaieréal dayer supported on a substrate.

el ectrodes_ of. the or ic electrol un,n ent deyi

Than same FEPodimGy Msdirime PEOE ppnly 1P NDR Y ¥ icg on be
canygdiaba e RNRe Of a BRYiEr t¥ehictionExenpl ary  barrier
constructions can contain a plurality of |ayer pairs

(i.e., dilmdwyriertequstinstomenn aclugep et crfeingdpyqrayldp metal

23 gcggfagﬁ/lgge fayér t%/rﬂggfl%ngﬂldg?ﬁ GletoxlBYREPHARR 1Rt Ebile, metal
oxynitride, or a combination thereof. Suitable materials for the metal containing layer
include, for example, silicon oxide, aluminum oxide, titanium oxide, indium oxide, tin
oxide, zirconium oxide, indium tin oxide, aluminum nitride, silicon nitride, boron
nitride, silicon carbide, and aluminum oxynitride, silicon oxynitride, and boron

oxynitride. In some embodiments, the metal containing layer includes a metal oxide
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25 I n sone enbodinents, the lifetinme of the organic
el ectrol um nescent device can be extended by the use

wW@R200a/061992 i er construction. The barrier const rect/Us2003/032378

can include a netal contaidng |ayer. The netal
containing | ayer typically includes a netal oxide,

i t i de .1 0laay
| na%ﬁ‘ ong@rﬁer eo?’Ir @ﬁﬁlpt Ieoé(ldr?at%l}tfb]lgw?éﬁz{l% %g dﬁ%lg?d nU.S.
C othtentrN a3g6,23Y,089 36 5,A25,00and RCT @atemp [Applisations @ublication No.
oxj.de I I num oxi de, titanium oxide, indium oxide,
Woggﬁégﬁ zirconiumoxide, indiumtin oxide,
aI um Nufdiinkfal %tmﬁing'l&ﬂ:? ofhe baffer cgﬁtﬁ@tmﬁ‘isttﬁblgﬁly less than
silicon carbide, and al'um num oxynitride, i'con

oxshroiut 30Qiesn thinkl. Bbe barriensopsiregtiodean Ialsosmi*ede at least one polymeric

odi.nent. h met | containin aver i.ncludes. a .

o i 3RaRons Do o DsoS e Bt AL RoB kR braba o B5ieErpnptruction
a8caaﬂ BerPrépame Dby Menifdtingnitethatihg Ryersiof @olyiericajeds and metal
materials are described in U S. Patent Nos. 6, 231, 939

an@PUSalmEBl%?P and PCT Patent Applications Publication

bar rier oétegf éranu g%sl alééﬁ?rgﬁicaéﬁo%a %&lﬁessv}tﬁg ro%%g%{}g%&n that

. Nninchideka subsaateB00i lhatrmg Qnﬁdtﬂtwhtannng:myemMndmcﬁduﬁﬁerﬁilayer 320.
1 east qne pol yne

.in addition to the netal
c oml%lpcﬂyﬁt@np ggyg)f 32%&@%@@5{ @nsmloﬁémplp%l}y contains polyacrylates

b
aeo:l&s T ,'ﬁggS{o‘fé}fhs, @r 1ofs Bérdop T q@%on?h @h?xﬁe&ﬂ%&tﬁﬂnng layer

yneric layers and neta
| a§2r of thé-bguieecéhsrhativ ia betwieemtitei fusmimmds et® axxhthk polymeric
subst

TN T N
poE]E&RfdtebaYﬁé polgBeric IREr &9'1%(1‘1'@{0&1% bﬁ%@vae %QH@EHI}J& the thin
barrier construction typically contains polyacryl ates,

pomptsd centainingdpyesi dinprscracks or defiottadn tlmnsetaltc@n@cﬁng Jager can

3
o 1rS g R B rERELE bl BfeiBlops ppatles fgion nt
21 Gorﬁ:mﬂ whithethp sdepni@ electrodeathe ighPemittify hdeire &FAQAIBRIALISY thereof.
t he po nmeric |layer 320 is. adjacent to.the Tirst 15
el AAlvgHY Oﬂevertﬁlés 9@%%?%@59@?1 QoRtrinig s dayesiypisally increases

pr ﬁé%ﬁ%ﬁ&% hﬁgﬁEBﬁ Bf’mgfs drdénd Biygen et @l containing

| ayer nor cr s or ects 'Mcthe netal containi ng
| ayer can elacoobmseeschd devige af thennwhtioncat mr:hatdalaqblurahty of first

o PR oS ol GG C i inegirnt Bl BRI of second
St EldgttdHes, or%rcoﬁlﬂf%%h RN Fidhed ?@A showk diﬁéﬁilaflé ¥ro8d-sectional

| ayer pairs of polymeric and netal containing layers
t y piewatilap embodizeent sn wbichtlae @rgsms tlatrelumnascant dewcm%ﬁ includes a

e o L T A

el gelié dEfR, pl@raﬁtyﬁf%ladtdrm ewcu@a&agyoc‘caﬁ e catralggeumnemsm any
mat erj al s, plurality of second electro or a

coRigaTation Ot"ﬁléﬁhé st efscodes opaddholightemiding winétare 220.
Cross-segt ngAﬂkc electroluminescent device 360 shown in Figure 10A and Figure

10B can be prepared by disposing a light emitting structure 220 on a first electrode
210. Multiple second electrodes 230 can be disposed on the surface of the light
emitting structure 220 opposite the first electrode 210. Multiple opening 200 can be
defined in a non-conductive material 240. The openings 200 can be positioned

entirely within an area of a surface of the second electrode, such as the surface
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vi ew of an enbodi nent in which the organic
el ectrol um nescent device 360 includes a 25 plurality

w@boogmeeom el ectrodes 230. Figure 10B shows a BCTEsmDI/@E32378

top view of the sanme devi@é. The plurality of second

el ectrodes 230 can be arranged linearly or in any
C,Qghbﬁééft_ﬁé 1igR QY®find HeudviresThel Rt dondectdiOmanrdal 240 is disposed
light emtting structure 220. The organic

ebettacoleadh nthesacondiesipeitodss 638 padaoYHs Ficginrircepef tha dight
= | . . .
e PG rOE e 2o BohGRBREGw N 1l BEPRldtols 2 GRE g econd

MeldctBli€ 236 cAnsbnehasis lages2 5036 i alechizalitaposaitation ik each of
surface of the light emtting structur zzg,o osite )

t lflee $eicond elsrisedesd thnaygh the PP%I@SO?&&-F?%“’* e’éﬁgaﬁho“ﬁ@nd“c“"e
deL1i088 4B, F1RBAERANILYerOsTREALEAbp&ARd i tRPERiRGRing

2 ¢an "be’ positione entirely wthin an area of a

s gedhames 240 adieths drsnslecttaiet210dy, the noh-casdudimgsmateriale240 beyond
WO 2004/ 0619);9]2 PCT/ US2003/ 0%578 21 opposite the

| ithhperdphery Phieserend PerodeYnon- conduct i ve materi al

240 1 s HiIBPESECh SOPIHRANInMAERCR10ANMISIIRIR: Shealy odsscond

230 and covers the surfaces of the lig emtting
stelemttodee23PEamind addressed saatltaneously hecauise & singleeandggiéve layer

2 Aok it B B B P Y| S covic
seCAM iRhBHEQIS%r 230 dehikQ@gliné e fpaficagdod0sr Wellluie@ation

in the nonconductive "material 240. The conductive

| dpemsippacrosithbdeviepar ated fromthe |ight emtting
structure 220, an i r . .

non- co %68 PiFg é%n(getvé%’?jaqfo lé %@%s%%&ﬂf%@l %edr@iég g rgrylltalg fnga
t-hlusBe0sTdired edtoaetcoridbvidertohtatinkew plneal2H 61 Stwvvlectrodes and a
Figures 10A and_ | OB, the p!gérality of .s

d. 10 .
o Beraibotseons <ol Gadecadaed I dRIe frslignh D dy such 2
& Q! an $ONEMAGH R¥En F?&‘fi&e orAblhPhdvinEhRGidld fREls. Figure 1A,

conmuni cation wth all the second el ectrodes. Such a
deViR,d2Ac amd 128 kfelsondmaticanosswsectional gieye ohprargapichout a

significant loss of the ill.umnpati.on.dntensit

t heegirlurpnescept deyiqes c?rgala@\nrf%rg ity of fir% e%cérggéssfﬁ)'o%ﬁgures 11A,
angh AORd 12B48MuEEa R Bf At Aedtbodeb Q1@ hid Yecohid Eletgddes 230.

el ectrodes or a device containing a plurality of first

el ect r oBigurealid ia a sghematic argssoecimnabrigwedlevicd 349 cenipining a

b ddr d i | t] I ' . o
A I N

”Uhﬁai'dlitfoﬂe%@{cﬁeledﬁcﬂéﬁ 2301 1Agure 1B, is A 2éhenmnid ci@S-sactidnal view of
schemat| ¢ cross-sectional views of_ an_ogrganic

el BevirertOrontastinn e PV OF Lifs slecizedes 410 2nqn-patirmedyighf emitting
}‘ | Ll 1856 "2 %%oﬁgpf&g?ﬁw WBHid Lkchode2BB0l 2 0b1dBde in these

ude a plurali Irst electrodes 210 and second
el deticasdes b2piparel) fonexanilé, bysdisposinigarmuratity of first electrodes 210
cross-sectjonal view of device 370 containing a . .
ol Bk PISGaLEY Of RanstondnEiate TBriEHels e PAHeRy Rt Patilghptripes or a grid
I ght, sBFRlatel 308. HryUbloWiMer?bhal attbrR can be used to print the first

electrodes 210 on the substrate 300.

In some embodiments, the organic electroluminescent device can be a multiple
color display. For example, the OEL device 390 shown in Figures 12A and OEL
device 500 shown in Figure 12B can contain a plurality of organic electroluminescent

materials patterned between a plurality of first electrodes 210 and a plurality of second
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_materi

plurality of second el ectrodes 230. Figure 11B is a
schemati c cross-sectional view of device 450

weontasrdng a plurality of first el ectrodes 21PCT/EHS2003/032378

non-patterned light emtting 25 structure 220, and a
non- patterned second el ectrode 230. The first

ebpetrs RA230N Thé BFfererfl OYd 28R Sel€ctidhfinBEcepAnatdrialk @4in emit light of
exanpl e, by disposing a plurality of first el ectrodes

2 differenivaxelshgihsl Amnpncsondemiive sraaeréal 0@ camicantaly the phurglity of first
patter h [ I ' r Iy : :

C S5k b GG P AREE RS R EARGRAR! 1Re b Condlbnfe materigl 460

t @apbé tHe shine rfatdrbd as 2Aeet dan de slif2Onto The mensohduatiae eaterial 460
300. 30 In sonme enbodi nents, the organic

elcar by dpisnapwplc ablackaatd® can be a nultipie color

0\ SPI a¥ynofk inkyBfi R e300 PRWArih i
Fi gur eéAmf g%@@fﬁel éf\@/?%e 80 s%ovvn |8n Filibg_urfe1 gréamc
c @lecoroluhdngscent deviced. iTh yne tmbpdiawnt asletectroluminisoend sancture is

g‘&tglgxge{dggéggcaﬁ %gﬁgq%r?%}lﬁy\gigq& tgyzp }ags{ gllgv;‘:tté ?{lj\iifcioglg telectroda, a light
5%8?@1?12 L882uRCT ROV BFE3 4 a Rén-BbRELARAGEECABD THENG:ht

nt organi c el ectrol um nescent materials can

_ ereitittingghructofe is dispossd datwagn vt Brspiksecondrlectiadagiub iopening in

| 460.can se te the

“mat er | ural it fi
crbChabtrdtcy BuBHaL irded Ao Berti ekl aRhrey o Bpurtags of he

NQRcEHANIBEGLEY, Quétbdsant SlrfA8Q@ppese thelifhient@ing stradtefe. dthe area of
as 240 or can be different. The non-conducti ve

néheppeninglig thenaragpnducti vegpatesialip typically gbem leqpaltte px smaller than
t her f el ' ' : s

o8 55 of RS Glra or WP B ALLARERY LR UESAAR i Bhsiioned.

erflectiio® tbmnainicaties tarobeusstabdisioel Hetwéentthe corelucsve hpemand the

that includes, but is not Ijrq]ted to,. a.first .

el seeqndgdestroge guenghdhe PREENS Bhe aon-repructiymaterialy

struct 3 ' i SO e RREICIIAMRe ligh
gP%I%ﬁg&??%ﬁg%%%ggﬁ%???ﬁgﬁgﬁﬁucturg I's dispos%cigt )

b edmitting stduetufd. rir eaamiplecibo cdndiicive layeicand thgnepesridugtiveymaterial

| e apd B bR es aiths tedon BB THB AP b A gy meteria
ascahREpaaite HRCRNARANS14yRr Foth bthactieatdhpai@nstof s OEE.device
The area of the opening in the non-conductive

nekeyphditheipsriphesy eitheyeedndeleciigdal Atsealsan bpformed byriing the non-
mﬁ)@ﬁﬁcﬁﬁe%a’céryﬁ ol ﬂh{u@aqg th%fcohal?céﬁ/g iz@@%}oﬁlg? ?ﬁl}s{t: gﬁ%trf?&'ee, the substrate

€ opening I's positioned.

C Q6B B&loh@ theqrfiphery @8 ttad¥et Gitedledn@ideeen t he

conductive layer and the second el ectrode_through the
openi ngh$ AN eXEDIG eI eaHRleqtrolemingscent davices REthedn rggor gap be

: Ir%rﬁ é’rgde ﬁf ??@Efgﬂfngta' Bfaldie ﬁ‘éﬁé}ﬁﬁj 1t tea’rtﬁ?ﬁ:h?&%d@ st is transparent -

tructure. For exanp e conductive
| atpeahe eadihtiohef imperest ¢angly titei radiatiait emit@t by ¢lanlight esnitding structure).
ery .of the second elecﬂqode

beyond t he peri The .
oo G R Pe _13?16%585%%15%% 80 Og fReadRp the first
| aé’l@étﬁfdé ﬁm&h{hﬁlﬁ%}lﬁ%ﬁﬁt‘ﬁﬁg SRARREN Scid siB&rddBleanl Y Hfé?osed on

beyond the periphery of "the second el ectrode. A sea
c gty e itingeaudsyre ssemidpat the lightemitting structure is between the first and
second electrodes.
One or more openings can be formed in a non-conductive material such as, for
example, an adhesive layer having a release liner on one surface or both surfaces. The

opening can be cut through the adhesive layer and at least one of the release liners by,
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conductive material to | am nate the conductive |ayer
to the first electrode, the substrate or both beyond
wo b@4perdphery of the second el ectrode. As an BPXEDP1003/032378

organi c el ectrol um nescent 28levi ces of the invention

can be 25 prepared by depositing a conductive materi al
f S dfhifle é’&ttm |k?s‘§tc?9ﬁ11§ &Qﬁheﬂ Heth6 &N IRRIERAse liRkr EAthen be
|at| n I nte he radi ation emtted by

t hemlowghandehhe tdheasiyesttachet to el)her tigneondnctivsriayer gy gcondf

anl %Ff & S te:r %:cgﬁ Eeg%gee r&ergg{; re'g%esf%rﬁ?@eéi%%{i esgo%%ﬁgnve layer
Std’aﬁ%% lediSBe QBbne Retrb @S ﬁlﬂﬂh@&n&hlﬁl@ﬁﬁﬂ(ﬂe @mucture via the
l'ight emli)tl ng structure such that the light emtting

stadhesive Byes bet ween the first and 30 second
el ectr i i
non- coggtﬁ pe\%n%rm%%fr;@é?esltgﬁlgﬁh “?%fgg‘%g%%{agﬂ‘e s8céhd electrode,

adiHeR Y thel styfae Gypobirgtha lipkd maeng stietur@ nUpasreremﬂvhbﬁethe release
or both surfaces. The o0p en| ng can be cut thro

o cliass; the aflisie lasea caf by ARdEd e CRIEHRS ikerHER TR e enducting
bYpay Q. fnogéétﬂgé!l%g% nffridation ARd/ tﬂg’ﬁééggd el%ﬁgg%rthlgqﬁgﬁrﬁle%penmg in

di eycuf I'ss cutting, or other net
reiheaébesﬁ\rerleyercan then be renoved and the adhesi ve

‘attached to ther the conduyctive | ayer. aor .seco
el ect r o8y Byt O‘ill‘fén Q%aeﬂﬁtor@ QPSP %? elg(&ﬁ)l\llrﬂgﬁscggt structure can

r eﬂ@(\’(ﬁggﬁggd bhg Qg CFbﬁ’c%aﬁx?Yee fhe f58E188r000 Hﬂ{ l%jdépésued on a roll

t he sec el ectrode(s he remai nder of
st ofisubstrae of eant Ueelvﬁllddth withows d sapsirate The relp eﬁhmlg@t eamtting

t f f
2SBS0 B s 0 S . B0 RS o P e
eNiydchithd tBd it ehfifing WReAulcaspysioneld betvreeh theemﬁﬁelectrodes The
liner, the adhesive: Iager can be bonded to a

c onenreendugtivespaterigh and theeandpeiingrlanerifan Ppgrovidaddp thesform of
h
R R S

rrebdfmdd eslh 'Dl& secoml ﬂolltcan beldmipated betsveed He first and third rolls such that
el ectrol um nesce truc

. b t ed
{1 PiconPBiE.s iR it Wriatt fif FeRaFEERr RO
d e 9 fé:aff@n 45 e%ﬁbhshe@fbet%égﬁ EHeacto%dﬁ’Jtlv‘é Qiyeb eningisb@Rd@lectrode

out a substrate on a rol he light" emtting
st thromg]rtrheapchmglmtheoomrdomuebwbder can be di sposed on
a surfa of . t he {alrst e

i ont | oife St Tyt anddhe So0BETve bl Ppdl el beyop the

el ggfet ?Qﬁﬁhcr?'%@ thdRBokPadEEbdeY ETHRddESiRE |BRE cdfinction to
conduc tedigm ayer can be provided in the formof a

sedanisateshe candicting dayer & the firslsgleqtiadgaryghe gybsiratgreygpd the outer

openi.ngs be fo cond
"o pRHREEy 8 e feehtd Bl Mien PERABIIIRL e EiES

r 0|ele%tr&11ﬁiﬁné§b@ht déviee. Oflenddhgsive 1aler glse dumdtions & sapafae ehe
of the second el ectrode and el ectric

2 : .
cokpidicEiagilayerileon otheh PEEYFRPTIRADGRIE P 6%8@‘&?&01&% spgh as the first
- L avgl B8 bEhaSRE Q0 PEESHerPdf the second electrode. The adhesive layer

can also function to seal the device.

The lamination temperature can be sufficient to soften or melt the adhesive
layer. In some embodiments, the temperature is typically kept below about 100 °C.
For example, the lamination temperature can be kept below about 60 °C to reduce the

likelihood of damage to the device layers such as the light emitting structure.
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t hrough the opening in the non-conductive |ayer. The
adhesi ve | ayer and the conductive |ayer can both

we@ziogneiobeyond the outer periphery of the seck@mUus2003/032378

el ectrode. The adhesive | agér can function to
| am nate the conductive layer to the first el ectrode

or the THehstiaé lebiedlamehebdeat Qavies cabbper bgheroy padsiveliisplay or
second el ectrode, thereby encapsul ating the or

eldsyiceo AupAssine dishlay e devee typically vibp gaodend fgllo%onented at90 -

th
2 e ) BoRrRRh ey heﬁ&@"%@%&‘gﬁ%&%ﬁ‘y 3 PE’%S‘“%% st
el ect r oile drgymie et thsiumitiegdenpéeviige’ eif mmhv«tﬂnmnsam badsed, for

el ectrode. The adheS|ve | a er a unction t .
s expmplee for@pperal lighhingRErRossH é*ﬁ%aﬂd{g@ ta'ﬂfémeaﬂfo {hg backlights

SUhah r}g&C})a&Qoﬁaﬁlﬁ @ 5uttihies,[AABa&d Etﬁﬁbdé@ hdl@bf@ﬁspoxlt Mayers,

sone e ment s e tenperature s typically kept
bedlmuoakmmpcﬂﬂ@yélfs, hoﬂ&)mmnamblyens ¢lbgrdncinjeation yers, emissive

er at can be kept b o ab ut C to.reduc

RES r?Bg%E SRyt aé‘d| 2@%?%“%%?&%3 g‘teﬁjér organic
| 'Qé&roﬁfﬂn%&éc@ﬂt cfetvfdé§t @f)@sftru\éﬁ&%%ﬁ/aﬁﬁlﬁﬁgde polarizers, diffusers, light
PCT/ US2003/ 032378 24 The organic el ect r ol uni nescent

degriidesslensas, hght santzaltiiline, byighpessenhaneringnt aimta rand the like.

devyi ce. ..A passi,Vv i spla

SR o BB g ey BB i B ot
eagdlored N ge areh biRQleGixDdmgys. ori entations are p055|ble

The organic el ectrol um nescent devices of th

| nvent i bif @aAnip elegglymincsgent dexigasntshe %?ntg%lr?éﬁ &p used as low
" hlgg(g{l{]%f &%lggss eéon%{ru&fﬁnp S‘EIHD HeRAE BarcSR Qﬁ%ﬁlﬂ%d %ﬂﬁtreﬁés anodes,

can I'n are or circuitize
subsiadas,dmle tenspas Jayent deden, trdmeﬂx&'t layemshmde injdctipe dgyers, electron

electrontran ort | ayers, e .injection I
el RIECHEMIAYFSe S sy olor e%ag%lflsjéayef qfidilayess and materials

chaRghiRGn OB Clievices! "@orﬁhﬂ&fomk ¥fhI0 ﬁi&ﬂidétphﬁﬁlz&@t @ffudrs light
suitabl e for organic electrolunm nescent devi ces.

Cogisdersubmmnhghammad)ls‘fdmsri@igh@m@@ﬂamcfzmré filrgs.fang sherlike.

ht 188 sufél(ﬁjﬁlgﬁ glléalggﬁﬁrslqwat amg% gen% Flgclop%)ii(%e%?dented alphanumeric
Ap&ls%ﬂﬁﬁ (e, pFH@ﬂc@d@é’hﬁﬂfcﬁoﬁh@Qrﬁdlﬂﬁb@o&lﬁdrﬁé pds8ivger adtR@ matrix
S|ng e plxel anps and nultiple colored |arge area

Yﬁsﬁ well maneghronTpipashYRIfcEvemeRty GrrlayslucerAphic indicator
U3 e b ST A P o e

ci m@pﬂlay tlzbe Qe gy b@lurralﬁtgs)f nvdoldeor ulek5eacatuaoﬂhg$, relatlizeﬂy small

trans ort e el ect on transport ers, e .

| GEba N PPy Sch 6 Bt o fob el PBHOPIY IS user 9 speity

I a angi ng | ayers, and other |ayers and
Mﬁéﬁ%fgﬁ cgg?lgsgbl e in OEL devices. Constructions can

al so i nﬁ‘hwd&gamolemchzmnesmrﬁﬁaﬂeqsz thé giventiqpudadde used as high
| enses

RS igh e b R s B RSR  SBAERE R s, o,

| NgdtReHe8 hdl@REspbR 18ers, LIEQRSH trarSPEHBREAThAL Rtjédienaayess, electron

| injection layers, emissive layers, color changing layers, and other layers and materials
suitable in OEL devices. Constructions can also include polarizers, diffusers, light
guides, lenses, light control films, brightness enhancement films, and the like.

Applications include active or passive matrix multicolor or full color displays; active or

passive matrix multicolor or full color displays plus segmented or graphic indicator .
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20 displays (e.g., appliance tinme indicators); small
nmonochr ome passive or active matrix displays; snall

wOorRweotmeTe passi ve or active matrix di splays ptueS2003/032378

graphic indicator |anps agSpart of an integrated

di splay (e.g., cell phone displays); |arge area pixel

di sRhsAYelsl, 1REr InBuded trz@lsfél‘ of B h?ééoﬁlfnoma@ﬂllc luQ heg-rhél%t stamp of
each haV| ng a relatively sna nber of

suédeng en thgysame sgbstrasd @dfsscurctm tddipbw a@plsqzﬂt@ps used; and

securit cations he o

el ectr olﬁfﬂtrgn%ﬁgej%oé@%?gs&g&% tb% "B’Fntf(ﬁ]em-[ qi%{}ﬂ’ ggﬂe%%foreseen by the
us étbentdr fir@vhicl &6&1ablih® Besdiipibryas avallasTE] nistivitRAEndif that

incl ude bare or circuitized substrates, anodes,

c ainsBersantiahppdificationsd the inygnsios, nes IPé%Spﬁféﬁthtri:S&ﬁls.pm)t nonetheless
I a¥e§?e§ent@%bﬁraleﬂisetﬁéﬂe%n | ayers, electron injection

ssive layers, color changing | ayers, and
other | ayers and materials 30 suitable in OEL devices.
Constructions can al so include polarizers, diffusers,
light gquides, lenses, lig B filns, bri ght ness
enhancenent filnms, and the |ike. Applications include
active or passive matrix nulticolor or full color

di ¥xhmplel active or passive matrix multicolor or full

o o SRR RN SRR Pl L PO i

| ag@ianicHgHEadittin Ams & (ORED Ny arcﬁ%ﬁ’llaf’&hﬁﬁn% geh 6?5:3601591? in

thermal hot stanp of icons on the sane substrate
andiagstari ty di spl ay applications. The foregoing

describ he i tion in.terns enbodi ts
fores eeg‘sltlj{’ “Gpble P‘ﬂ%lﬁ{ Wu ntfoélrww %?Htaéﬁﬁgga ggpms of Ebecryl ™
deszg (LB @heﬂ@&lsaSﬁiyllﬁzb &), @@%MQ}?@%@Q Qa&(ﬁﬁér (ﬁ)mpany, Exton,

i nsubstantial nodifications of the inventl on,
pr Bd¢and 3 gfaorse degacuneityl doCibd Rpeemtty Gheprieds marrytown NY)

o b BBt TR B ek T Suduae M ancuassonted on
fl @XO@hﬁcroﬁ) PETilH (HIHH 100 8vallit)e fi8hORg;ik @eﬁ@% J axyaﬁ)rhsﬁlg a Yasui

circular emtting area of one inch in

UvSeiki mpdd %W%Mﬁd ithveak] OReleaircas atvedbripaerd 8120 ft/min.- The

2§ g g AR i iiiug” (P iR LR D0 Haniol PR

angpetatiiza8 004 poneaCThethhikgd p6191rfé§‘ c&qg&tv@i) WWhs then en sequentially

Chem cal's, Tarrytown, NY) dissolved in 1000 gr

Veeond With 39 nreafdhe, 1 nm ofsgind Hgns of I:&O tmohma acsh@at ecbistance
on -0 P HSPE 100 av e from
Teuffsn&%%@“g{ﬁ&a% A ’ﬁég"%&gdema@s fpnbaHsEad caGL50

coat er Aishiatichistieto ttee mb/m(wohteatpm WaPcus ﬁ%&ﬁth@fro@% be used
ft/mn. - _The 20 coating was dried in-line at 70 C

c ufas devies fabgigationg Jchemiece §vas pleamed i iA@Y ultrasonic cleaning system The
ITO surface was then plasma treated for 2 minutes at a base pressure of 0.030 torr,

oxygen flow rate of 500 sccm and Rf power of 400 watts, in a Plasma Science plasma
treater (Model PS 500 available from AST Inc. of Billerica, MA).

PEDOT 8000 (poly(3,4-ethylenedioxythiophene)/poly(styrenesulfonate) also
known as PEDT/PSS, available from H.C. Starck, Leverkusen, Germany) was diluted
with IPA and spin coated onto the ITO surface using a vacuum spin coating chuck.
Spinning at 3000 rpm for 30 seconds resulted in a PEDOT 8000 thickness of 90-100

nm. The PEDOT was dried in a 65 °C nitrogen purge oven for 10 minutes. The pieces
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operating at 100% power. The resulting pol yner coated
web was then sequentially coated with 35 nmof |ITO

waoansieP2 Ag and 35nm of | TO to obtain a sheetPCT/US2003/032378

resi stance of 15 ohns/squéase. The I TQ Ag/ 1 TO coati ng
remai ned unpatterned. A small piece of the I TO Ag/1TO

e %@Qmﬁ%réﬁqﬁto%t&%_émtﬁﬁ@pﬁe@é bot@bbeandsed pladsd b a 100 °C hot
device fabrication. The

pi ece was cleaned_ in _an

ulplata foari minates dor forfhenyRRISAT 8PAR dryimgd Bl FRRET R0 Ms 2

plasma treated for.2 mnute e pressure of
0 .COBEPCHKE HSlymg;( fyngt Hragge@%ffe%é‘%%isccm and Rf power
of 400 WRLdSPDYM3ALEP 26 5By i8cinaolend laasitible fromalamion Organic

Model PS 500 available from AST Inc. of Billerjc
l(\/lQemicREjdm’cog(@mbH, Frankfurt, Germany) was spin coated onto the BeDOT 8000

|y (3, 4- et hyl ' ' .
N A St A e
Stiah Gk, Lever kusen, Germany) was diluted wth I PA and -
2Eut neksmaupoongh i T Sisnogs Lot L HRRT o
coati ng*é port1 ot c
F € tcﬁlg% {hng?’gP dggﬂg]gr %rﬁ)ggo Al §:85RES Squafe Wak Lo Grond R pidee.

P C nitrogen purge oven for 10
M nut esCaldine wasthes daOsREDL0W0AS 1ok vRChush ev@oosips pato the LEP

o HEo b 6o DG BN Py Bpe g Rfvacuum

m @ébto?&dftggot)(‘)' RtARk JRESVST BERACHInY hdify thERemPhidtHod4A0nask.

was “a conductive polyner and functioned as a buffer
| ayer. Thvérmwapseb¥ivs mdieialg s meparehby eittieha 0.5 mnch diameter hole

avai |l abl e from Cayi on ani. ¢ ' 1 ™
e it i o e SRR e L B ARG b S he 31
8090 b iAGRasUshiiEited aY 300ILA 14B ACKto Spirmmk fynat pi@%ad 4 mil
rpmfor 30 seconds resulted in a 75 film

n A smal |
bt 11om) 6bpnenoll TohesgiedeeR] S ML Thar@arhoRd 4oppeipvaiielaced on top of a
PE o lig o [ THA d faci
Coll 2 (s COPSEE T LSRR g ey BRI RO i
depp stithate #OE rémodvadc KThei M PhEharmio-tond gonpaet was dhveedttp geach

LEP surface throygh a mask with a one inch di aneter
op EmaegRtursi iy O EUE ey vacuum deposited to 3000 A

thi ck oRypL fRxiBfe GNEDGRYE Wik BiicBin! dbdta@awih widdwed b stick to,
mask. The encapsul ation naterials were prepared by

cutlid 3™ TherSno-brrid; theznpstaictippves thsn rerpvadHEomithedhal phte, placed

a 35 5mm.pi ece af 3MLM Ther nm- 345

ThaRAE: Dot e i Rara b e e figpapdogdMMAR 2 and
350PNe3 5 NMhPiRE18n S Enchptiilhted CLEDMWvienqniered light whetbe copper foil
pi ece of 3MIM Ther no-bond / copper was placed on top of

a aBOIT® coatirg wyre honnscigd do Wetlpadsiof abalg¥r faci ng down
and 3MIM Ther no-bond facing up with the |iner
renmoved. The 3MIM Ther no-bond /copper was allowed to

r egxamplenpper ature for 5-10 mi nutes.

Several orange-red emitting OLED devices were prepared on 22 mm square

(1.0 mm thick) ITO coated glass (15 ohm/square, Colorado Concept Coatings LLC,
Longmont, Colorado). The ITO coating was not patterned and thus covered the entire
surface of the glass substrate. The ITO coated substrates were cleaned by rubbing with
a methanol soaked lint-free cloth (Vectra Alpha 10, Texwipe Co., LLC, Upper Saddle

River, New Jersey) followed by a 4 minute oxygen plasma treatment (full power and 5
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20 The flexi ble OLED device was placed in contact
with, and allowed to stick to, the 3MIM Ther nb- bond;

WO b@4/061981 r ucti on was then renoved fromthe hoPCPpUSs1003/032378

pl aced on the floor of thé&7glove box and the two

pi eces were |am nated together with a hand roller.
ThesifcRgpdd, PG 8ARHI9S Opla bl SRIEECTRIMNG BB Mok, New
when the copper foil and I'TO codting were connec eq e

t oJarRy)l eads of a battery. 25 Exanple 2 Several

or ange-r, miti oL i,ces were prepared on 22
nm sgua@%qﬁiqlﬁ Sﬂﬂf\%?’i’ﬁf)g@)()%ﬁ¥’é'coat ed gioasg (15

ohsthglHediexythidbhmai ol FRREERIsu ot d i
Col o?ado). Xlt'hebl Tovg%g?i%ﬁrg vvgs notﬂgg%&%gg@gﬁ%@%g, Bayer,

colreYeskasery Gaamppy a5 spinrdoated anfo thhelegheds stehebsitbstrates to give a

Th t re ¢l eaned, by rubbing with

a2 PO REISE i SRR I Bl Ry Rt bler ARp pediged a5 a buttr
Telagem eTHe@Baytioh ® 4098 pad TBaddhed silistafes WIRYIRIfSEY3 minutes on a
foi‘/\,{e&@% b%l a 4 mnute oxygen plasma treatnment (full

po §PHtaydshp Apwef a8080mT/ US2003/ 032378 27 psi

oxygen, ) 5 | G - ns,.. | ngc.

ot o i o] bR Eles'ierd fens Eh G I bl Y S\aBPRyiph Rfipoer and
peNag@edito about 10°® torr. Layers of 300 A thick N,N'-bis(3-naphthalen-2-yl)-N,N'-

[ o about ]
S PSR e AR R Frorhl, By Nt EorbigcRD: 500 A thick 9,10-

C':eb . i , .
TS a0 S 8 B S, 6 v

wab%-clesanempthglepor 3 trbutyb e 1 iyt tdtmnethydinlcdidpls feayl)-4H-pyran

e 2R A Bl ol €8, BuesreraS2iaae 200 & bl o
f | pmiretyquidoliaglts)aliheneesiey reubat mts%ﬁds\'@&g.r , Jupiter, FL) were

transferred to a bell jar evaporation chanb
ev blepgsiteddnsequone thipugh ajshgdemsmesk @@erining kilk6 mm square

!
N, Men S (8 £n- 2yl - bis(ph
N Qs R BB N g S PEXAPIETS o
}E hascia @@Cimg thansgoRt llagmtr?hgl P@W&mgﬂ@mﬁs‘@h{t (;]}ferfb/d as a dopant to
a n a .., Rochester, oped w %
4%&"? a‘iﬁ’g(?'fégﬁli%olég‘\’é):’m%-s’l‘mbut yl-6- (1, 2 7, 7-tetranet hyl j
ul ol i dythSor@amit LofEd fE@ates &/E}%}t%ﬁlsfg&%?ﬁ g?gé Q@&hgp&%lt(ained a

Co., Rochester, NY); and 200
hythiosiye ey aperation chanbea (B ard sr5 00\ RDC Fidumrds, ENYlaBhidisthe thermal

Co s ' FL) were her.mal | osited. in )

oot Bt et LR G R QPR3 O Gorp. Jupier,

SOFIAY & A Ok Lif(frohd A1 shUO6 T WoR@ B MA) MR thick Al (from Alfa-

transport |ayer. the ADN and, A1Q functione as an

el 2eF 6A- Y &d %B{Mﬂ)a’t‘,ﬂérlsqooaﬁ thilCA RframsA da-Plesarr@es cWiatd Hill,

g?’nﬁgg i%gege %u@nt%ﬂ@%@f)os‘itgd af’ zllbto%{ lé'ht%rrcoonltg {he%frgf}nliqcecclalte%hstubstrates
through a metal shadow mask that contained a 1 cm? circular opening disposed such
that the cathode was in the approximate center of the substrate.

A piece of 3M™ Thermo-Bond 845-EG thermal laminating film on release
liner (2.5 mil adhesive thickness) approximately 100 x 50 mm was cut from a roll of
the material. The release liner was marked to form a2 x 8 grid of 25 mm squares. A 6
mm circular hole was cut in the center of each 25 mm square using a hand-held pliers-
type paper punch. This was placed onto an approximately 125 x 75 mm piece of 0.05

mm thick Al foil (McMaster-Carr Supply Co., Chicago, IL) with the adhesive side
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gl ove box that contained a thin film evaporation

W@ b@aber9y Edwar ds 500, BOC Edwar ds, Engl and) fpeT/Ukm®03/032378

thermal deposition of catB®des. Layers of 100 A thick
AlQ (fromH W Sands Corp., Jupiter, FL), 7 Athick

k{oﬁ F{iﬁ%me%ﬁ.am%ﬁm@@y wadRrtdrihihted i, alRBmuz plhiedR x 9 x
t(aro Alfa- Aesar Co., Ward Hi ll, M), anij 1,000
th02Kindiges( ThoQrpaintlCoxapany, Clevelang, QH)pvith theusloghd liggx side

sequential ly deposi,t.ed at : t

SFaeRe BahubFBR0hbF o7k RR Al ful e PR Sckifon tyouch s
tihl?du tﬁgﬁﬁﬁ imﬁﬂg@r @TDH_@yﬂbﬁ@ wiozie] Hhetlon Kntirsape a']{(s)u %\ﬁur:hlgan)
tattecato.evvasmteapprm te center. o
Sofpiing 6 SopRO RS 392 ST D BORT ARG (A} falf and

| am nat,i ng.. £ i o) < L 2.5 ml| adhesive
SRR e g L M e h e RfcbliRglyel & o O et froma
rol | ofhe Rfhifidiel Abfodlriasl rembhel freinghe elujminim copsier phatekew with

toforma 2 x 8 grid of 25 mm ares. A 6 of I }
ot ool oy par RS ER e e S B e e

a. NRAgs ERES REM sAiRewad Hirsmuv@withlseiseds to about
o%@g&ggwbg'g%r%ﬁ%%t gnéﬁgglg@g 75 Sﬁm pi tevge of 0.05 nmm

t 06 et Aquatosuch ¢t Kiesh mm Igdle in Bapghssiedayerapimaingdat the )

~wth th dhesi 1.d 004/.061
LS SARES B 210, 2084081 1 e g e

285 SRR NEEIN Fad PladedUndsee cathoadsidk bffomoh thé 22 enf Square OLED
9 X . 025 1 nches, The Q panel Conpany, (C eveland,

y, . OH),
widevicasisach giabths@dh¢shesrlaysr @& thecapensalating flmavas iy peipghwith the

I Thi hen.f ' i '
PR Ao iGe b OgR epfedfiob 0 B LB Pe llor YAC PR cly
HoaftO8d okemht cARbde of e daviceMTiei cgthoyle ndpepaipharpl atea were
approximately 102 Cto Ia}m'_na e tJIEﬁ adhesilve fill mtot all
t rempletatp oveantby therasansylping im. The ERRIENEHRy S thepmally
t Eaerm%?gg $4 U8 O'E8 oGt Fﬁh@ ¢hefY nifrOkdn M@SspHREEVMREE Elo0Ebox by
the alumnumcarrier plate, cut with scissors into 2

5
Mpassihipthe asseably thraghhat2 ioHttherntablagtinater Festeglmedelieg, Rose Art

the orange-red emttin D devyiC Qf the 25
e Estony e R e Ser Bl BhafIBOit- 110 18

M S QUAKHRRSIIng, Rabdd ERnéctdas nthe ehdapkiitated MICED were made by
| ayer remai ned at the approxi mate center of t

e film )
Thentaetimpthe TTOmS thabstraie anyvdress et themgriphay of er Al encapsulating

encapsul at.i film. ; i f
ofobrd a8 copmeBtiitute HEAF vg EbRab iR GO, TifigA?
adhesisvRibAYI®h. WhdnhRrenoapsipphiéd, anarfgelred light was emitted from the
contact with theg COLED device and the 6 m’nholefh laminated
t Hewisgh At bem Adme $he enrrearapltaggd UGS FsRgrstigs ol the laminate
Cel QLG QUGLnd \ﬁl@ﬁﬁ%@@ £8fn thE Be HBY EifRactelliBc &5 Q8 the thermal
antt 'Ifs peri p?]er |""are& were . conpletely covered by

t hemeneian endapbilagorf procedufhe encapsul ating fil m was
thermally lamnated to the OLED device in the inert
nitrogen atnosphere of the gl ove box by passing the
assenbly through a 2 roll thermal | am nator (Bestech

nodel 2962, Rose Art
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I ndustries, Livingston, New Jersey) that operated at
about 100 C. 20 Upon cooling, anode connections to the

wenmapswhnt ed OLED were nmade by contacting theCT/US2003$/032378

t he substrate anywhere on 2he periphery of the Al
encapsul ating filmand cathode connections were made
by wetggtNgg any portion of the Al encapsul ation
film Wen current was applied, orange-red |Iight was
emtted fromthe device. At 6 mVcnR the

current-vol tfi\gz\-ﬂl um nance @har acterist.ics of .the

| ani nat ed 25 oé\h Y& Plecluminescant JeYiek FIRIENg r om
the device charach@#iteldcgdd®dri or to the thermal

| am nati on encapsul ati on procedure. WO 2004/ 061992
PCT/ US2003/ 0823782 seupnipelecirpdest 1. An organic

el ectrol um ngscent ;devi ce.conpri si hg: a first
el ect r ode: %) ata%lggto érggl?tg}ges ¢ gacefllg%gseg)oﬁwgeﬁ{; the first and second
eneletirodgsst ruct ure di sposed between the first and

second el ectrodes; d) a conductive |ayer disposed over

at | east a p8tti oA cehductye yersispasedetar ghteastanprtion efjthe second
a PRRAs guetive material defining an opening through

which thé conductive layer is in electrical

conmuni cat i os) wi t h nbheosdctindmatesial deftiéng Zh opéng through which the

organj c.el ectr,ol um nescent deyice of claim 1, wherein
th OH%%YH IRyeriif i %]ectﬁaqi COBAMRGRT0R Withiths pegpng slectrode.
positioned entirely within an area of a surface 15 of
t he second el ectrode opposite the light emtting

structure and. {Theorgapix edfctiohaniogeeantrigvice ©f shiixh [1ewhebanthe

t he _area. the surface of .the second el.ectrode
op SR e o g PR € PRGOS RSy WG Tpnguph of a surface
el efihe abdont BRRABHE oIS e UehCéiBittielstrubIRE §hdihkRfea he opening
opening in the non-conductive material is positioned

i nissynailepthap theareq pfthe surgice htheseemndctlestiode ppehsite the light emitting
op i the light emitting structure and the entire

surface of the second el ectrode opposite the |ight

emtting structure is in contact with the conductive

| ayer. 25 4. th,ﬁ organi ¢ el ectrol um nescent_ device of
claim1, whereitfe CHanCElHoRmipescentydevice of glaim |pwheraim the

t hepdid MARE NorRboddueinEnARAaI8S ?ﬁﬁﬁ&%ﬁ &ﬁl A .afeg%F A/ face of the

conductive material separates e conductive Tayer

f r seeondheleétrodstoppbsitet the Hehtleayitiing strineture and the entire surface of the
second electrode opposite the light emitting structure is in contact with the conductive

layer.

4. The organic electroluminescent device of claim 1, wherein the
conductive layer extends beyond the periphery of the second electrode and the non-
conductive material separates the conductive layer from the first electrode beyond the

periphery of the second electrode.

5. The organic electroluminescent device of claim 1, wherein the non-

conductive material comprises a polymeric material.
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peri phery of the second el ectrode. 30 5. The organic
el ectrol um nescent device of claim1, wherein the non-

w@oemdedve material conprises a polyneric nmatBCT/EE2005432378

2004/ 061992 PCT/ US2003/ 032378 30 6. The organic
el ectrol um nescent device of claimb5, wherein the
pol yneric med effieddrgaREBleb$SEmAlesesth asviveof dlaim M@wherein the
organi c el ectrol um nescent device of claiml1, wher ei n

t hpolyresricmategali compiisepanadiesive- 8. The organic
eI ectrol um nescent device of claim1, wherein the
first electrode conprises a transpar ent |ayer of a
netal or nmetaAl Tixérdenic ¢RcQoluiigescongdevice of claim 1, wherein the device
el ectrol um nescent device of claim1, wherein t he
sdsenerpayletedr ode conprises an alkali metal, an
al kaline earth netal, n-doped silicon, or conbination
thereof. 10. The organic el ectrol um nescent device of
claim1, wheg.elTle drigenic k&cﬁdﬂdﬁmﬁsbm dedyeof deimpi j wlrgeia the first
deformable film 11. The or i c el ectrolun nescent
d eflFEEPdE CORPE SaHa TANGPAIERL 1Y ﬁ a mef) gnEefa) 9% 1d§yer
conprises a netal. 20 12. The organic
el ectrol um nescent device of claim1, further
conpri si ng a9.sThsonganie, elemeluaiinﬁSt:m dsvibe of elian il swherein the

subst ant.i al transpare nic .

o1 PR TR SEBRES G Dtgreiah 2 alkaine TRyl proped siicon, or
sugﬁﬁglﬁgtfonltﬁelgbiem ble. 14. The organic

el ectrol um nescent device of claim12, wherein the

substrate conprises a barrier const ructl on. 15. The
organi c el ec

R T s e s R N LTS
Meg e dubive Thgte coftisds a:cﬁf&nthbleﬂmﬁt al oxynitride, or

conbi nation thereof. W 2004/061992 PCT/ US2003/ 032378

31 5 16. The organic el ectrol um nescent device of

claim1, whegei t
first electr ggeghé g%alélg%}fnécﬁalru gf Rﬁ%&&%{ttﬁ }%\gg%&z%i%ﬁ‘ﬁ'l ¥béRtin the

conductive layer comprises a metal.

12. The organic electroluminescent device of claim 1, further

comprising a substrate, wherein the substrate is substantially transparent.

13. The organic electroluminescent device of claim 12, wherein the

substrate is flexible.

14. The organic electroluminescent device of claim 12, wherein the

substrate comprises a barrier construction.

15. The organic electroluminescent device of claim 14, wherein the
barrier construction comprises a metal oxide, metal nitride, metal carbide, metal

oxynitride, or combination thereof.
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i ndependent|y addressed. 17. The organic
el ectrol um nescent device of claim1, wherein the non-

w@oendoedve material defines a plurality of opreCi/ngE03/032378

and wherein the conductive3layer is in electrica

conmuni cation with the second el ectrode through the
plurality ofjgopgabR@fic el&trlaﬁmuﬁ@s%e&r(ﬁ@f&b%f claim 1, wherein the

el ectrol uni nescent device of claim17, wherein fhe

pldavia¢ cemppries o pbmality of &irss elegtraddsiand gachufinsbeleetrasistcan be.

The orﬂ?nﬂc &%ect ol um nescent device of claim17,

\M’féq’eQF PHE 0GP e conprises a plurality of second

el ectrodes and the plurality of openings are 15

aligned with the plurality of second el ectrodes. 20

20. The or ga#hi dhepessnicallesmohurisessentisyice of skina lamherei the non-

\é\'{lggfé cﬂvée {s}ﬁ%\ @g%éé@%s 3@};@%1&2% Pﬁerrglil#taé}h (\);%Hégeg% g%e' dﬁoﬁauctlve layer is

elig elettpidelcomdiunichiion avithahe eeoeh& elettobdenthromgh elnt pldevitycef

of claim 20, wherein each pair of first and second
eloBERiRgYes can be i ndependent |y addressed. 22. The

organi c el ectrol um nescent device of claim1, wherein

the 25 conductive |ayer extends beyond the periphery

of the secord. @heotgantesledtivduminasceninttveiof elamtlgy whérein the

separates the conduct ve |layer fromthe first
o PRIERL.P8 OBERETGS A LSy PEMRESPEBE ¢ he second
el ectrode, and the first el ectrode extends beyond a

periphery of the conductive |ayer and the
non- conduct il9e Theoeganig cle@@lpginesthnt deviggof ¢laim 17, wherein the

e gL LTI RuEA A Aot s

PGTighELHIB (PRI 4Bty o’f%ec&ﬂad elde@odésgani c
el ectrol um nescent device of claim22, wherein the

second el ectrode is not patterned. 25. The organic

el ectrol um ngs j k. h

first el ect@? og%%)g%glse ég&g%%ufdrn atcghan l%ﬁpﬁhﬂ ]]fg Wherein the

c alegics comprissglagtiuratity. of ZGst eldvarodesgpigned with the plurahty of second
rgl um nescent device of claim1, wherein the non-
0f%ve material conprises a polyneric material and

a desiccant. 10 27. The organi c el ectrol um nescent

device of claim12, wherein the substrate, the _
conduct i ve |2dydhe organic Jenitslyrainesnent deyrageff chyim 20, wherein each

noﬁa?rhoefqirst and second electrodes can be independently addressed.

22. The organic electroluminescent device of claim 1, wherein the
conductive layer extends beyond the periphery of the second electrode, the non-
conductive material separates the conductive layer from the first electrode beyond the
periphery of the second electrode, and the first electrode extends beyond a periphery of

the conductive layer and the non-conductive material.

23. The organic electroluminescent device of claim 22, wherein the first

electrode is not patterned.



28. A nethod of preparing an organic
el ectrol um nescent device conprising: 15 form ng an
W@b@anevbum nescent structure conprising a firBCT/US2003/032378

el ectrode, a second electrédle, and a light emtting
structure, wherein the light emtting structure is
di sposed bebyeqd. (A8n i dicttroRRfins REANILvRE ¥ ERRHOS; wherein the
form ng an Opening i n a non-conductive naterial;
alskqpat _Ectrbée Bpenpatgried. t he non-conductive materi al
with a surface of the 20 second el ectrode; and
establishing an el ectrical comrunication between a
conductive 3ygfeaRtniddi&noRGRMEs@hedviedE claith@2giherdon the first
openi ng in the non-ctonductive material. 29. The nethod

5  ofelectradnifa28s a ubstriie and corppletsinepverichp Siistiteng the 25
second el ectrode and the light emtting structure. 30.
The nmet hod of claim 28, further conprising
encapsul at i ng, e org@eslecteleainenaat dsvicetdfeldinghwherein the non-
emtting structure with the non-conductive materi al
arvendwdtivh material epr@paies weolEyEic majgErlANd atq%rém%ad’ltrd uctive
‘| ayer extends beyond the periphery 30 of the second
el ectrode and the non-conductive |ayer separates the

10 conductive |ZyeThe drgmie tlberdlimitesedne devicedef diaigoldd vthieeein the
peri phery of the second el ectrode V\ﬁ) 2%]04/ 0613% 33
PGRbeISTethy eaguqtivedayerTofet GREtiBHHoBrnErY 4% B her ei n
the nethod is a roll-to-roll process. 5 10 15
substrate. 32. A nmethod of formng an _ .
el ect r ol um nz& camietitelofpeemoing rrh Srgagic elewrolimigescent goyice
el ectrode in the formof a first roll; adding a |ight
enfRPIHYPSt ructure and a second el ectrode to the first

15 roll, wherefpmidieanl diiohfRinkdcdeAGtRtfueEdiiRisie a first electrode, a
di sposed between the first and second el ectrode;

>

pr sacond elgctaodeoandootight cuiitiiag sEvetRicaVheTsin the Light GRigingestructure is

second rol] an CcO tiv . in the formof a
thglrsﬂosr‘““g;%?t,we%ﬁfﬁaf}@t aéﬁdsgéoen & eﬁ%&%g{’he second rol | ;
bam nating t kgnS@canébenivglin heioneendidize matgtal;and t hird

rolls, wherein the U
aligning the opening in the non-conductive material with a surface of the

20 second electrode; and

establishing an electrical communication between a conductive layer and

the second electrode through the opening in the non-conductive material.

29. The method of claim 28, further comprising encapsulating the

25 second electrode and the light emitting structure.

30. The method of claim 28, further comprising encapsulating the
second electrode and the light emitting structure with the non-conductive material and
with the conductive layer, wherein the conductive layer extends beyond the periphery

30 of the second electrode and the non-conductive layer separates the conductive layer

from the first electrode beyond the periphery of the second electrode



opening is aligned with a surface of the second

el ectrode and el ectrical comunication is established
wheiweer9l he conductive |ayer and the second ePEDUSIOE032378

through the opening in thé&3non-conductive |ayer. 33.

The nethod of claim 32, wherein the first roll further

conpri ses a 50 The method of claim 28, wherein the method is a roll-to-roll

process.

32. A method of forming an electroluminescent device comprising:
5 forming a first electrode in the form of a first roll;

adding a light emitting structure and a second electrode to the first roll,
wherein the light emitting structure is disposed between the first and second electrode;

providing a non-conductive material in the form of a second roll and a
conductive layer in the form of a third roll;

10 forming an opening in the second roll;

laminating the second roll between the first and third rolls, wherein the
opening is aligned with a surface of the second electrode and electrical communication
is established between the conductive layer and the second electrode through the
opening in the non-conductive layer.

15

33. The method of claim 32, wherein the first roll further comprises a

substrate.

20



