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35  displays while maintaining suitable device performance (such as efficiency

and lifetime). For example, structures used for retaining polymer inks in
the subpixels tend to reduce the aperture ratio of a display. In addition,
methods used for surface treatment of subpixellated substrates prior to
addition of polymer inks can damage the underlying active matrix
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35 without prior surface treatment of the walls of the well, depositing a second
patterned dopant layer selected to produce green light in a second well in
at least one of the set of three wells without prior surface treatment of the
walls of the well, and depositing a cathode layer, thereby producing an
electroluminescent device.
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DETAILED DESCRIPTION OF THE INVENTION
Methods are provided for the production of organic
electroluminescent devices. In one embodiment, there is provided a
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25 d) depositing an un-patterned buffer layer onto said anode layer in
each of said wells,

e) depositing an un-patterned EL host polymer layer selected to
produce blue light in
each of said wells,

30 f) depositing a first patterned dopant layer selected to produce red
light in a first well in at least one of said set of three wells without prior
surface treatment of said walls of said well,

g) depositing a second patterned dopant layer selected to produce
green light in a second well in at [east one of said set of three wells without

35 prior surface treatment of said walls of said well,

h) depositing a cathode layer,
thereby producing a full-color, subpixellated organic electroluminescent
device.
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Yet another embodiment of the invention methods is shown in
Figure 3. An additional un-patterned organic layer 70, which conducts
35 electrons and may or may not emit light, is coated before the cathode 60
and after the EL polymer layers 50, 56 and 58. This additional layer,
which lies adjacent to the cathode layer 60, facilitates injection and
transport of electrons from the cathode into the EL polymer and/or
eliminates EL quenching due to the cathode.
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("ITO"), aluminum-tin-oxide, gold, silver, copper, and nickel. The anode
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35  poly(styrenesulfonic acid), poly(2-acrylamido-2-methyl-1-propanesulfonic

acid), and the like. The buffer layer is usually cast onto substrates using a
variety of techniques well known to those skilled in the art. Typical casting
techniques include, for example, solution casting, drop casting, curtain
casting, spin-coating, screen printing, inkjet printing, and the like.
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35 When used for the production of full-color EL devices, a first dopant
is selected to emit red light (with emission profile dominating in 600-700
nm range) and a second dopant is selected to emit green light (with
emission profile dominating in 500-600 nm range). After deposition of

each of the dopants, each pixel column contains three subpixels wherein
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an)themkeplthé@r@up‘ ¢H’¢hd§tats ﬂi@lahﬂﬁrﬁ@és (L &N & =l Yor the

t hqlkgPtén%ntﬁe aUARAk ?r nedTh aly or tﬁa¥|ke) Ilnngr{egg%bodlmgnt the
cathode comprises materials such as aluminum, indium, yttrium, barium,
lithium, cerium, cesium, europium, rubidium, magnesium, samarium, and
combinations thereof. The cathode can also be a metal alloy, for example,
BaAl, LiAl, CaAl, Caln, and the like, or can be in a multiple layer form with
each layer containing a different metal or metal alloy composition. In this
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35 difference may depend on the use of the device in a larger electronic

component. In many embodiments, the anode layer is biased to a positive
voltage and the cathode layer is at substantially ground potential or zero
volts during the operation of the electronic device. A battery or other
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0 Device performance is summanzed in Table 1. The data

demonstrate that one can use a double layer configuration without
sacrificing efficiency or operation voltage. In fact, the structures depicted
in Figs. 1-3 provide a unified relationship between emission intensity and
operation voltage. Fig. 4 illustrates the intensity-voltage dependence of a
35 blue pixel (single layer) and a red pixel (bilayer) processed by coating blue
and red polymers. This unique intensity-voltage dependence allows a
simple circuit for color balance and generalized gamma-curve correction.
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The green devices were produced by vapor deposition of a green dopant

molecule (Coumarin 545T, Eastman Kodak Co., Rochester, New York)

over the blue EL polymer layer. One of the devices was treated under
toluene solvent vapor to let the green dopant diffuse into the biue EL

polymer host. Another device was heated to allow the dopant to diffuse
into the host. The cathode was prepared as in Example 1.

were prepared in the same manner as the green devices, using a red
dopant (DCJTB, Eastman Kodak Co.). The results are summarized in
Table 2.
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20cal hbstecimAoflyUSed Mir stable cathodes (such as Al) can be used for

full-color PLED displays.

EXAMPLE 4
In this example, devices were fabricated as in example 1, but with a

CN-PPP spin-coated blue layer (~70 nm). Green emitters were obtained
25 by spin-coating a green Ir complex dopant (Ir-G1) (see, Y. Wang et al. ,

Appl. Phys. Lett. 79, 449 (2001)) over the blue polymer layer. Red

devices were also made according to the same procedure but the green

dopant was replaced with a red Ir complex dopant (Ir-R2) (similar to that in

Example 1). The emission spectra of these devices are shown in Fig. 8.
30 The corresponding EL efficiencies are shown in Table 3.
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EXAMPLE 6

In this Example, Example 5 was repeated with the following
modifications. After spin-coating a buffer layer and a blue EL polymer
25 layer, green and red molecular dopants were vapor deposited into defined
areas by means of a pair of shadow masks. The dopants were then
diffused into the underlying blue EL polymer layer to form single green and
red monolayers, by exposing the panel to organic solvent vapor.
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procedure. The testing results at 100 cd/nR2 are |isted
in Table 4. This exanple denonstrated that red and
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biasing process.

Examples 6, 7 and 8 demonstrated that full-color displays can be
made with dopant (fluorescent or phosphorescent) dispersed red and
green molecules using various diffusion processes (thermal, solvent vapor
and bias field) disclosed in this invention.

EXAMPLE 9

Experiments in Examples 5-8 were repeated with active matrix
substrates. Similar color performance was observed. These results
demonstrated that the dopant coating and dispersion processes disclosed
in this invention can be used for different types of substrates.
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20 Exanple 5 was repeated using an external biasing
field for a diffusion process. After spin-coating the
woodfiee3siayer and the blue EL pol yner |ayer, PBCE®ER20a81027424

red nol ecul ar dopants mr@xﬂgﬁiqu into defined

areas by nmeans of a pair - masks, followed by
cat hode Bldegrepnian. redigolafigitels wste dabricaiec ad inyExemple 1.

i St 0 M PnE AP 9 gupsie

V7 dcraL SR | Shediolagticel e Was Q9upiyelsrper-nch (ppi)
5norfetjaiyalest twe254 por)f ialu@fdltlbmxtelﬁqme_tfmrﬁéé &5Ep-CHAHng a

| | er asln I0CessS..

e BL b QRS IHG LBl Slogtie, MRS Al dreg SiBoixels were

dih $pinaga by applying e candspantingdedantd grfelenq:cﬂmears;oloﬁon

3 . . C
PhRFORORS Géﬁ‘ﬁ%ﬁ %e%‘%%lﬁ?g dofthmaRga I?%-geﬁ‘%é:ﬁ?édgeomg/ﬁ?ro%b

usi_ng. vari ous usi on_processes (
vagéehnglegias; ic-+ (Rdanp. Teae)-osledinangreensarichresmalymer
0BRGP ) 10 R e
perF e dreqh anged RAbme T HeBd Therdlpyars RutewAeal oRhis
t hata! éunfiioprily pustbiuninesubndospatsian PL epsoses
i scl osedq; S .be used. for. differen
types o?ﬁi‘ ésu%%f'bgllteedsé.rﬂ%%}%gﬁ@gé%sﬁ&lon’ fulfboiof &fSplay
PCPiXet 0B be dalaratedkyvpating @nBinipattemnedrbliae thyeednd ink-
cokaF i i N . ] .
SO Lot 81 b RS 0 B By
2. #nijgrin the progesssiesrribed BtFided: The col or pi xel size
was 100 pixel s-per-inch (PRAMELE equi valent to 254 m.
Bl ue subpi xel s re fornmed, by, spi,n- ting a _blue, EL .
pol yner % I¢ ﬂ@e"@ﬁ ﬁ%@g&%sﬁpﬁ%geﬁgaﬁ'ﬂwﬁ irmed by spin-
sulspating 8 biwe EL falymedowsr thpeinjirepandle Red and lgpééﬁdﬂgapixels
re [ QRS i :
201 AP HEER BELME BB 150 B4 AR fpons
Te#HAsledgpe areascink-ettingraseer ardspd niaeculagdgpardrsalutivns
I e¢htd Ghey BBiredSbrfhy kb fdrslgreeh 'a?ndg'i%d osly(JrB%ri monolayers

p- xyl ene: ani sol e nt o t he correspondi ng ]
pr 8%?%%%‘@“&% sofirmed %P%@Kuramsﬁaenﬁmmw@ gnd PL
aﬁspema._cﬁhisxexaﬁlml_é dewms@r?tési ﬂmﬂig:WresolTurEi_on, full-cokl)r display
p u e an spectra. is anpl e

25 o O TS et ead BR @l clseafinonrpetngy Bl Bygyand
pi Ki-jetiingrgreenfamorieddtledopyntesmiutions into the-qoataspondidg
bl ygndgyer and ink- 15 jetting green and red polymer

solutions into the correspondi ng zones, simlar to
the process described in MEL_E(AI\/PLE 11 Exanpl e 10
was repEgbeple TOdd repekled. aTBE DI@S EL Q5 PEAWAY ftRidd by spin-
30 coat i n abgf;g EL  pol I)?ms\r over .the entirte ganel . Recy S,pm
anﬁoﬁﬁ' a %l_)p&hgne over the entire panel. Red and green subpixels
were formed by depositing drops of polymer/molecular blend solutions
made with a blue host polymer and green or red dopants (either
fluorescent or phosphorescent molecules or polymers). Ink-jetting green
and red polymer/molecular blend solutions into their corresponding zones
35  formed green and red polymer/molecular blend monolayers automatically,
as confirmed by photoluminescence imaging and PL spectra in green and
red zones. This example demonstrated that high resolution, full-color
display pixels can be fabricated by means of coating an un-patterned blue
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20 were forned by applying the correspondi ng EL dopant
nol ecul e solutions into defined areas. Ink-jetting
w@e@en23ml red nol ecul ar dopant sol utions i ntBCT/K82003/027424
(o] r 0 ,
oL AR, LR dr o Bnd LR BoRerieRlo/iBAd solutions
phétielthelr cenespeding@gne@d and PL  spectra. This
exanpl e denonstrated thatgpagipireggl ution, full-color

displayEég ix%Is can be't?ﬁ?TEﬁTéﬁ_by means of L
coati ng nﬁ%\?t Ovwrsrapeated wita @naelive matrixaubstrgtaywitle pixel
5andrivedcikduitderpbatdedIntid ieath pixel.0 THEphWitR SNABASIBES of the

Fon A S s SR ok LSRRG hn r h n
ovéxampe dft i evijeoeate, Rdbcalod 320s840 QUWPAXEluartenideo

SoICIRPRiRY ARRASUE A PY T} (RBIa(TRSS BB Tt Bmple
r edleqmnsiated hat high respluipasvigae rate (GRJaMes peceetond), full-

10 MOlcBHREvO Ak PIESdisplas dafilid ABrighResiAgthd fdthod
ul.ar b end sdlutions Into thelr

po r/nulﬁc
co dnARiS JRYRILIoBs f or med green and red
pol ynmer Minileethe! iavertiopnisasibash dystribetlinaigiéil with Ir¥ferere to

cong,| Ly i i,ng and PL spectra
" CoalpteRrdtl 8B MARS Hi0E8 R B winloneIRat
t hatodifiegtions eeidumariations are witbinothe stiiiydralysquipesdfthatamhich is
15 be dbakfinsphsd cRymEgans of coating an un-patterned bl ue
19 WD 2004/ 023574 PCT/ US2003/ 027424 | ayer and
drop-coating green and red pol yner/ nol ecul e bl end
solutions into their correspondi ng zones. EXAMPLE 13
Exanpl e 10 was repeated with an active matrix
substrate with pixel 5 driver circuit enbedded into
each pi xel. The physical dinensions of the color
pi xel s and the correspondi ng subpi xels were identica
to that used in Exanple 10. A video rate, full-color
- 320x240 QVGA (Quarter Video Gaphics Array) active
matri x PLED di splay was fabricated. This exanple
denonstrated that high resolution, video rate (60
frames per second), full 10 color active matrix PLED
di spl ays can be fabricated using the nethod disclosed
in this invention. While the invention has been
described in detail with reference to certain
preferred enbodi nents thereof, it wll be understood
that nodifications and variations are within the
spirit and scope of that which is 15 described and
clainmed. 20 WD 2004/ 023574 PCT/ US2003/ 027424 \WHAT IS
CLAI MED | S:

|
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1. A nethod for producing an organic
el ectrol um nescent (EL) device conprising: 5 a)

w@e@nioeisng a substrate, b) depositing an anodePCEYS82003/027424

5

ontPLA tlgv@rgi\h'%ﬁtlsal c) establishing a plurality of

di scre d substrate, wherein said
di screet wells are forned by circunscribing. walls to

f d t
sai d anode | A methokiof bstiRAT ahBidhip el EHIEL A EL)
an JgMIGRICOBMTISINEL host pol yner | ayer into each of

said vvebbpro\,fdmggpggjstﬁa&g at | east one patterned
dopant

o or s figeesifiodn aiciedfyaanioqaid Shhtalsd o vl 1
and Q) cﬁeptabllmmg aq)lumhhpdbddsmeet wellbenaiajd putsstraténg
2R i RSl B WS fingyafp B WOt

I @@ﬂlﬁ,ol um nescent (EL) devi ce conprising: 20 a)

10 Provi di B9 ddpds I?%é%u?fer@ HRES ShilhaR I?gériglﬁiéta%}ﬁf said

15

252

30

35

onto sai d stablls Ing a

di ¥€flget wells in sets of three on said substrat e,

wher ei ney degostiing bAtinpattehseEE hoet ﬁ@l?rdéy layer into each of

mrcxarrsc'flblng walls to formsaid we wher ei n each

wePP %% hes a subpi xel and each set of 25 three

wel | s défdepesitingptiedst ahe pmmmedi idogaat Ihyérheratlle@&rone of

on )
%ledlsvt@élf% RRSG r#rg)tft%hrfbeﬁ‘fw%%ﬂﬂ qﬁ’?/ wef g S%Irg well, and

sel ect efl) 8@P0?j’ii’@ﬁi@(fé*ﬂmdfélab'ﬁght in each of said wells,

22 lﬂgécrcteg;? Bﬂfdddlr@alg‘ gfgahﬁé ewlbﬁfrﬁiﬁéggéf}ﬁsgl) Hé‘\lY ie&. o at
| east ofie of Bﬁﬂ?ﬁ‘ogef{)r BFO‘LW?’IQea\f\@ -PQlofisuRBlxel %ﬁeﬂd}rgamc
Zuefe@trelumnaesnmﬂt (EQJ degi:d cmiddrigmg‘: tsa: d well, I9)t .
epomtbyg Q/gﬁﬁg%qﬂl@ﬂ, erned dopant |ayer selected to

produce % second well in at |east one
of sai dbﬁéepcaﬁltlmmae@nwdenaymam«mald Stbstrateyr sur f ace

t t |

{1 eat negy eé’c%bﬁéﬂlﬁ%%u%hg %éaé&e&%%n? [P s BOTHrbLBh dhid

subpbst Eamawbareév é@ldrcasferﬁehwgﬂ% ﬁfe tesmiegdby Grcummtbmwalls

ac c@fdamr@la wenb alvftrdin vheh il defings Blsiipitet anb e’ set of
i Veﬁ%‘ CJ(?E full- coll or EL device. 21 WO 2004/ 023574
P g

5.4 pixe

d) depositing a buffer layer onto said anode layer in each of said

wells,

e) depositing an unpatterned EL host polymer layer selected to
produce blue light in each of said wells,

f) depositing a first patterned dopant layer selected to produce red
light in a first well in at least one of said set of three welis without prior
surface treatment of said walls of said well, ﬂ

g) depositing a second patterned dopant layer selected to produce
green light in a second well in at least one of said set of three wells without
prior surface treatment of said walls of said well,

h) depositing a cathode layer,
thereby producing a full-color, subpixellated electroluminescent device.

3. A method according to claim 2, wherein said EL device is an
active matrix full-color EL device.
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4. A nmethod according to claim1, wherein said EL
device is a passive matrix full-color EL device. 5. A
woretoroeBsaccording to claim 2, wherein said wal PET/US2003/027424

Sl Lameat PP A REHAAPHCENG a4 Whlent Sty B¥fige s 2
t o hasgive atrigfel-eplor &4i device.st and said second
dopant smre o Héﬂﬁ&ﬂabéﬁr‘am?ﬁtb%@lm ﬁ‘o\%%ﬂ%% Xﬁ%a/vél%yer

orm nol ayers in
ac&HFHﬂﬁgnB% re¢tangylgr wiHerdicklas avellss praliwelisd o fiangulay
5seamid. dopants are dlffused |nto said EL host pol yner
| ayer by. wettjn sai
pol ymsr%SOI utﬂl B‘%ﬂ&%?%? 8 I%N}:Zpg@er&nr}/g%l Bxsts%l%?@d
dosanond Idppah’&sramldlfrﬂuée‘mmtcnsald &L hystedatgrher kaybi & fbrm
bi ?ﬁéﬁkﬂa%rs%gﬁmgllsaccord' ng to claime6, wherein said

first sal second dopants are diffused into said
EL host 7pol yfemethgdacesrdingttoiolajmof, wherebnsaidifisst and said

1°p,°:§§?§2? Ugg?ﬁtsk&s‘rg?éﬂgﬁéﬂfﬁfo s44 LEL H&Wrﬂéﬂ'a?@r g?i\n%ttinog of
ol 5i BOstiabiymaetiBSST By AckiTar Sojkiion centainiog aaiddiretor said
densecgud UD{Jéni dyithead diffisdn, Rﬁ'bv@éc’ttnt&meld%ﬁ%tr@o
accor di 0 e
host poI%Smer A @i@‘fﬁ%‘%}g@ 18 ,Flam) ‘ﬁl??@'rb??}g?_?tg“?ﬂd gaid
depesone dopﬁn’@cﬂrawd‘lfqﬁewntmald (EthchEispdiymer lafyes by wetting of
15‘33*55&!3'@0&1»’: melllégefb R ﬁﬁckﬁ'goﬁt%lrﬁﬁ%bg?ggﬁrst or said

wher el n s ano rom
oxﬁ&@%n%\dopﬁ% G oup 2 el ements the el ements in

G oups 4.6, gonmetmm g«b@mm?&o Iclm@r@tmser%mééaxd%getﬁﬁg
me accor ei n sal d anode layer
is pr%cgchgtaegr#%mq%n;g& P& %@ss%‘g r\oﬁép@ﬁ%??ént s in
\(/-\Jh oups 12: 14A mﬁtho@l aeddrdidgao ot 2yovtierelt ah nihibétterned EL
20 ?E@f Bol@@iéa? dﬂfé‘?‘i‘ﬁat foohﬁglgen{\;ﬁgi @ﬁél@t%g 8%%(% {rpraﬁdlately
of p“QOth@@I@D%fﬂQfUQf $aig eathadedayer. cat hode | ayer is
Se' ect ee| 11 1 O ReHBRIMAEdiK QS%Ialﬂeﬁ_p%gYélﬁ'%aRf Qﬁ&%sl’ay@r is
é ng% %aﬁ‘or deposition proces B
g o TXRE R0k cfbra&r@g'pt?oek@mﬁnﬁ the ejpraeaisrin
Slael‘oubgﬁt;@Ednddfhégmémdﬁ’f%qﬁlGﬂonsBﬂéﬁe' ected from
pl asma ange e ca osition
25 PECVDﬁ?  Ajuel dc%‘b%’ﬁ’ B9 ‘Hé‘lﬁ"&‘aﬂ F\Y@’ﬁ?'”d?@d%@inpﬂ%ﬂﬁyef is
( yeleotzd fromGNIXAdrmdldEajofabeceieangtstln Groaps12414.wher ei n
sai d physi cal
By YL BRI S ARRRL S S S o aer s
ev Hpstmactiperide.
14. A method according to claim 2, wherein said deposition of
30  said anode layer or said cathode layer is selected from a chemical vapor
deposition process, a physical vapor deposition process, and a spin-cast
process.
15. A method according to claim 14, wherein said chemical
vapor deposition is selected from plasma-enhanced chemical vapor
35  deposition ("PECVD") or metal organic chemical vapor deposition
("MOCVD").
16. A method according to claim 14, wherein said physical vapor
deposition is selected from sputtering, e-beam evaporation, and resistance
evaporation.
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22 WD 2004/ 023574 PCT/ US2003/ 027424 17. A net hod
according to claim 14, wherein said physical vapor
walepasrisron i s sel ected fromrf nagnetron SputP@r/Ulg)03/027424

Goposi s Hin (4 SRRl Ry Th Bhertif8hid nhysical vapor
cl aiaﬁ)paltloméSeieﬁt%fafr@mbﬁﬁfagneltmesputtenﬁgwkﬂendwlvbt}em
Pocfled ﬁ‘%ﬁ@?@ﬂ‘”ﬁ(’sg%? yARGRBRARCINE AP hone

doped wi'th a ecwﬁwg toalai Rewherimeais:iftas laver is
5cl %lel@cl’ed WbﬁT Qd)lpaﬁlﬁhéi (EANPRD ryp*@yethg@ys@auob(%thﬁ%r%ﬂee(@EDOT

fr&m 68 ﬁ’@)r/ ar ggﬁ Ig?%f\élgp bﬁyggf_)sgﬁm@otomc acid.

pol yal kyli& h| (ﬁph@lﬂwd ambrdtt@ tdeglainaR) wherdimneaieldtL. palymek

ot (8 SERER oy b fenlIGRE SR (SR PEND os
co@p@plym%ra p@y&ﬂoreneamolmtybnas palyalkythiepheres and

102C eRkdhiNed Peféstl M 20, wherein said functionalized 15
pol ymer conpr,j ses qu:Jnctl onal groups selected from

car boxyldl% adt Bethodacensding; te dainy2suherein saididnpagts are
aCIfldncgrmHZed polyfrans compridingpfuhstiond @amgps beofdihted td bt

§ 0 %e{e i mnes, diimnes, N o0X

%) |H§s, aE‘hosphl ne oxi des, and R- di car bonyI
gr oups. 212. A methmtacerdingi tng:lanm 20 ,avher2th saibldurdtionalized
sai f

15 ﬁ%ﬁﬁﬁ lggcﬂﬁn%n%ﬁuné?onﬁtg%%{sé%ﬁgfg% crg?t%)%yhf: acids,
e&a axvife esidssalies éulipm@aﬁ@t@rpypsatdfmlqamd@aassgroups
G plRi rliT@Hi 0 g_mog
acc I‘Idl hﬁiet?nétilrg\?l‘%z_gég g@ﬁﬁnﬁ%’%&n Pﬁmes,

OEB‘q@ cfegy@pd stligar b%’t'oé&ﬂ’som noi d conpounds,

phenant 220! i rem2thdrhaesbrdipgrtowidlm 2@,rwlh@rém §aid at Ieast one

e

2 Grountt mptals, GrauippHemettals, Geouppht maetals; Groue 12 metals, and
@8%)13 ﬁl,eﬁgl phenyl - 1, 10- phenanthrol i ne ("DPA"),
2- (4

|20heny 5-(4-t-butylp hen¥ -1, 3, 4- oxadi azol e
("PBD") ; %ﬂgqq%:ggr mgdo claim 10, wherein said unpatterned El
4- th@t;gblyﬁre&‘ﬂasierwét‘al -Bisiavdd) oxindid4onipdAiels pﬁ%@ﬂk?oline—

50r conmi nation one_or re thereof .
25 e R5H &:S’Elﬂ%“aa ?Qf?@g%!?rﬁ ei n sai d cathode
I ayer Cdurpr uﬁsmtr@cbaqx:oldnmgttalmmﬂbwmé’remséatiSu,np@.‘t@ltﬂéd
L2 R AN R SN A 16, o,

of pheaaathselines" DDRASY, 4, Ediphanyl-dol Grppenantpeiined HAPA"), 2-(4-

goib'?éﬁe yRyl -‘?@-@-%%%ﬂpl@é’ngl)”?%%o%dlé%lét "I9E§D§a§t L40lphenyiyi)-
r%ppr?eansy I n@f—t-bu%ylpﬁenyl -1,2, 4-tfg azole ("TAZ"), or combinations of any

one or more thereof.

25. A method according to claim 2, wherein said cathode layer
comprises Group 1 metals, Group 2 metals, Group 12 metals, lanthanides,
and actinides.

35 26. A method according to claim 2, wherein said deposition of
said buffer layer, EL host polymer layer, and dopant is processed by
means of solution casting, drop casting, curtain casting, spin-coating,
screen printing, and inkjet printing.
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screen printing, and inkjet printing. 23 WO
2004/ 023574 PCT/ US2003/ 027424 27. An
W(elz«mm;ishum nescent (EL) device produced by theCTvEB108027424

of clai : ag‘gu%é{ﬁ Pﬁﬁ,{ééﬁeﬂ 3 yeeér%ldhcgﬁ‘ﬁgctﬁe method

conpris an a st one
el etclabh@i nescent pol yner |ayer, and a 5 cat hode

| ayer, ‘zéef eiam éébﬁolﬁHﬁ%‘éé&h?(El?)'”ﬂ&\hdf@éorﬂpﬁélhg%i substefte,
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we PaNes AgeTapt leasbong el dyer RiET &nda
5 g ; %atmfde;lby?* M@Eelﬁ%althb@bﬁfa&étcbmmmeB esplardlitf &ldiscreet
vice of claim e
S, Geptief S Suaralty S Rinr RRCRIR g Blieln e
cI surfaé@,subﬁanbalty et of flEripo| yner | ayer is selected
from polypar %%%l&t%]ﬁm\'ﬁé%eﬂp?ﬂ de\(/)oe &Fefaim 28, further

copolyners uor enes yacdetyl enes,
polopaipkigincha pﬁ@h@yeénd derlvatlves thereof. 31. The

jo€l ectrolggm nmeélbct('cﬁhhrﬁ’@éﬁeﬁ@( dé\ﬁdé%?&am\i\ﬁsf@hérem said
said 15 buffer la er IS se from an|I
mi\fﬂ%ﬁ

(AR polymer ¥y it RYPElegToR SRR IengERPYPPY

Salc@ blyhiats, ;b(ﬂ?'fa.lioneﬂes qmlymmylbyesl,qnﬂyhlwmmmqmestm c
ctrol um nescent (EL) device having a

'XPEY?SA@F'F?? st subpixels and second subpi xel s,
corrpr i sidlg afhel @ec’lfduunmmé(ﬁLm\mﬂ ohelain 9ewhere|n said

15"‘“%{?1%?@3}%‘%%&8&% {b%ﬁﬂlfn)?"(“iﬂmz brl ayer '3 at

| harbvaindensdionytinmienedRELIOL), Wiesain saic B e gusk s
polopiehallypdsped Withta pAGhic@arl.of sai d second subpi xel s

Enst oritr A B BFSR 6 Pa8tis AFRR AR b

(Sj pestibpixelsiang be(yomrg sepizesls pcoraptising &nfeledraleimingscest
0
20, ppgra\zrpgf‘%g(,l ﬁ tgerg l]h‘éae?%?tf&uﬁmmg?e%‘&?ﬂt ﬁ&gﬁ’l‘d‘ %ge?’ﬁhéﬁ'efa%t
f r anesafi $hid fesh rsdbpdfebdms dlﬁgsed'm_erem a figgh dgpant and the
el eé?éét?éleﬂlﬁl%%%ﬁ?boIS/ﬁe} Ié%@f'u‘f ﬁt Féfast?bﬁé B’f §8id sefcbhﬁ Rebpixels

conpri st ng col.or

el as difuseh theseinta @@zqnc[i@w% he@"a?wﬁsaé leashpnedirat
t h SsUppi ie@‘éﬁh mfts Soptibtslubsihesiehcespeataimaditplalying dmissionfonly

25 l'!foom said flrst dopant, and said at least one second subpixel exhibits a
photoluminescence spectrum displaying emission only from said second
dopant.

33.  The full-color electroluminescent (EL) device of claim 32,
further comprising a buffer layer.

30 34. The full-color electroluminescent (EL) device of claim 32,
wherein the surface of said substrate is substantially free of fluorine.
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