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ELECTROLUM NESCENT DEVICE 5 I NCLUDING A COLCR FILTER Field, of the

‘I nvention Gaoneneddsyosst he present disclosure relates to elﬁef/[;gjoumﬁ@ﬁcent
devices. In particular, the present disclosure relates to nethods of
formng el ectrol um nescent devices 10 that include an el ectrol uni nescent

el emrent and at | east one color filter. Background Light emtting devices,
such as organic or inorganic electrolum nescent devices, are useful in a
variety of display, lighting, and other applications. Cenerally, these |ight
15 emtting devices i ncI ude one or nore device layers, including at |east
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inorganic, in the light e yer t um nesce. Typically, one or both
of the electrodes is transparent so that |ight can be transmtted through
the 20 electrode to a viewer or other light receiver. An electrol um nescent
device may be constructed such Fied of the Ingehbion a top - emtting device or
a bottomemtting device. In a top emtting el ectrolum nescent device, the
l'i ght enittingGeagrelly.che pryant diselosurpodites mrdettbbimieestctthieveebsinate and a
viewer. In a bottomemtiin ctrol unh esogznt devi ce, transparent or
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or '@Versttﬁa?ﬂlcﬁ oY e EMB b huniBesBerht YR t?éas@éﬂ% [l nescent display, one
or nore electrolum nescent evi ces can formed on a single substrate and
arranged in groups or arrays. Several approaches exi st for producing a
col oy el ectrol um nescent display. For exanple, one approach includes an
array having red, green, and bl ue Baglgrommd nescent device 30 subpixels

placed next to each ot her Anot her approach, for exarrpl e, utilizes a white
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layer, disposed between two electrodes (an anode and a cathode). A voltage drop or
current is provided between the two electrodes, thereby causing a light emitting material,
which can be organic or inorganic, in the light emitting layer to luminesce. Typically, one
or both of the electrodes is transparent so that light can be transmitted through the

20 electrode to a viewer or other light receiver.

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

In a typical color electroluminescent display, one or more electroluminescent
devices can be formed on a single substrate and arranged in groups or arrays. Several
approaches exist for producing a color electroluminescent display. For example, one
approach includes an array having red, green, and blue electroluminescent device

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

pixelated display in conjunction with red, green, and blue color filters.



5 particular, the present disclosure provides technlques that i ncl ude

sel ective thermal transfer (e.g., Laser Induced Thernal I|maging (LITT)) of
color fil t%hS, J%rml#e with electroluninescent devices. Patterni ng of red-,
green-, and bl tting primary organic |ight emitting’©h/Beo+/EBHED)

mat er i aI s for full color devices has proven to be difficult. Many techni ques
have 10 been described for such patterning, including |aser thernal
patterning, ink jet patterning, i shadow mask patterning, and

phot ol i t hographi c patterning. Al teﬁnatl ve techniques of providing a full
color display without patterning t AT | ng materials include the use of
color filters L tive
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thin, i trsedparesk pmrﬁino;eirmniﬁoadﬁhogrqmb patierdhect i ve layer. In sonme -
enbodl ments, the present disclosure provides selective thernal transfer )
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parallax problems. In other words, Lambertian emission from the electroluminescent
device allows the light to reach the corresponding color filter as well as a number of
20 adjacent color filters. As a result, the color saturation level of the electroluminescent
display is reduced.

On the other hand, top emitting electroluminescent devices may allow for more )
complex pixel control circuitry as well as more flexibility in the choice of semiconductor {
and substrate. In a typical top emitting device, the electroluminescent device layers can be

25 deposited onto a substrate, followed by the formation of a thin, transparent metal electrode,
and a protective layer.

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

30 protective layer formed over the electroluminescent element. Providing color filters

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



Furthér, selective thermal transfer patterning (e.g., LITI patterning, which
is adry, 5 digital nmethod), may be nore conpatible with the materials used
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In another aspect, the present disclosure provides a method of making an
electroluminescent device. The method includes forming an electroluminescent element
on a first major surface of a substrate. The method further includes selectively thermally

20 gfansfening a plurality of color filters to a second major surface of the substrate.
In another aspect, the present disclosure provides a method of making an
) electroluminescent device. The method includes forming an electroluminescent element
| on a substrate. The method further includes forming a protective layer over at least a
portion of the electroluminescent element; and selectively thermally transferring a plurality
25 of color filters to the protective layer.

In another aspect, the present disclosure provides a method of making an
electroluminescent color display including at least one electroluminescent device. The
method includes forming the at least one electroluminescent device on a substrate.
Forming the at least one electroluminescent device includes forming an electroluminescent

30 element on the substrate; and selectively thermally transferring a plurality of color filters to

the electroluminescent element.



The above summary of the present invention is not intended to descricbe each -
di scl osed enbodi nent or every inplenentation of the present invention. The
Figures a < etailed description that follow nore particularly

exenpl i fy%?ég@‘%}g 8|dve enbodi ments. Brief Description ofpctprﬁészﬂﬂ"é?ﬁ*dﬁs FIG 1
is a schematic diagram of one enbodinment of a top emtting

el ectrol um nescent . devi cg that, i,ngl.udes col Qr%(%i,l ters forned o n
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enbodi nemtmgf,ar%egm? emtting | electrolum nescent device that includes
color filters formed on a protective layer. J FIG 3 is a schematic diagram
of anot her enfibdirbertsuofmary dbibe preseutiingendbe ot wad inteded $¢ dercribieedcke t hat

i ncludes color_filters forned.on an el.ectrqQl um nescent, 15 element in
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description of illustrative enbodi nents, reference is nmade to the
acconpanyi ng drawi ngs that forma part hereof, and in which are shown, by
way of illustration, spdbrief Desabipdionof $he Droanvimgs he i nvention may be

practiced. It_is to be wunderstood that other enbodi nents may be utilized
and st ruct ur aFtf@hakgesherpaticsiagiggof ong embedimgatrira PREMEEBE t he scope of the
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cang ncl ydgegf ganic or inorganic |light emtters or conbinations of both
types of light emitters. An organic electrolumnescent (CEL) display or
devi ce ref er sFi@ Zs agichernatis| diagrare of emtheti esptodyment of déap emittingat i ncl udes at ™

| east one, organi.c em ssi.ve. nateri. al ther that emissive.material 30 is
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pol yner, a SMFI@.'?ﬁqes‘éh&ﬂét%%%ﬁokh%mcﬁéﬁﬁoﬁhﬂ&tww miﬁ*rr?z‘), a dop_ed LEP,
a bl ended LEP, or another -4 2005/ 051048 PCT/ US2004/ 038448 organic

en ssi veeleairanivanesewdnd tibaee fhatoveldée @laddteos formed ombi elattrdnmives¢enany ot her
orgl%ni C oy inorganic nm e{)iaglrs that are functional or non-functional in the
OEL a blg

di spF&gpesr BTIER &1 Ya4R¥c |ight emissive materials include
phosphors,  segy§ oAUk Mmatic diagram of an embodiment of a bottom emitting

electroluminescent device that includes color filters formed on a substrate.

Detailed Description

20 In the following detailed description of illustrative embodiments, reference is made
to the accompanying drawings that form a part hereof, and in which are shown, by way of
iltustration, specific embodiments in which the invention may be practiced. It is to be )
understood that other embodiments may be utilized and structural changes may be made
without departing from the scope of the present invention.

25 The present disclosure is believed to be applicable to methods of making
electroluminescent devices. Electroluminescent devices can include organic or inorganic
light emitters or combinations of both types of light emitters. An organic
electroluminescent (OEL) display or device refers to an electroluminescent display or
device that includes at least one organic emissive material, whether that emissive material

30 1s a small molecule (SM) emitter (e.g., nonpolymeric emitter), a SM doped polymer, a SM
blended polymer, a light emitting polymer (LEP), a doped LEP, a blended LEP, or another

4



nanocrystals, etc. 5 CGenerally, electrolum nescent devices have one or nore
device layers, including at |east one light emtting |ayer, disposed

‘bet ween t wayghegisades (an anode and a cathode). A vol tage. gurrent
is provided between the two el ectrodes, thereby causing the/ﬁ$2§ﬁ4{&§4e4%1tter

to lum nesce. El ectrol um nescent devices can also include thin film
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el ectrol um nescent displays may include those described, e.g., 1n US

Pat ent Nosievws%%dn?gwcalsbém@ﬁae gapslsgodudkplnspiess, sepicgpdycionr| G 1 is a
schemati c _di aqr of one enbodi mnent of an el ectrol um nescent device 15 10.
The el ect PSP%&Y}'S&‘%}%& $it device 10 includes a substrate 12, an

el ecty ol um nesqpitrali¢! GemRtumPedRni R @OhA e dF niwd d8G& 1Ader®findiBngubstrate
12, and color filters 30a, 30b, and 30c (hereinafter referred to

col | ect i vd¢at e leght emitfing tayers dBeysetl deivendn dwo eleetrodel dot amoida piha sgbede) el enent

20. The el ectrol um nescent .el enent, 20 incl udes .a first | ectr.od 2,.a
second ef ot PbEE 5 OTSHECHS POP R e sy R S G008, TR T ditibon 20
the first .gligglif dfgindseand the second el ectrode 26. The substrate 12 of

el ectrol um nescent 3evi ce 10 can be any substrate suitable for

el ect r ol um nes@&trotervinesenrdedicsptayalapptiudatiinfibn efeotrolaxdmplant dishays
substrate 12 can be nade of glass, clear plastic, or other sujtable
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b - I S | . f | inl 25
st e2§  or SRR A RRAE A TlIbS apd Fitbusy] HLro AR T mees.

the Tirst epcaldsodacRtin fifm eleeebli@littztdie BENMHys Bla@ iRNide2Bose aBsRibed,Res .,
substrate 12. Because materjals used in at |east sone el ectrol um nescent

devi ces cdmUoe Fatent New4af973 19 Seiandot @%@ 0dikageacdeealdo  exposure to oxygen
or vater. a Suabl ¢ SUBSLLR 8 5an e seeckedl o aToul s A adsqusLe

environnmental barrier,”of 1S S S, coatings, or
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electroluminescent element 20. The electroluminescent element 20 includes a first
electrode 22, a second electrode 26, and one or more device layers 24 positioned between
20 the first electrode 22 and the second electrode 26.
The substrate 12 of electroluminescent device 10 can be any substrate suitable for
) electroluminescent device or display applications. For example, the substrate 12 can be
made of glass, clear plastic, or other suitable material(s) that are substantially transparent
to visible light. The substrate 12 can also be opaque to visible light, for example stainless
25 steel, crystalline silicon, poly-silicon, or the like. In some instances, the first electrode 22
of electroluminescent element 20 can be the substrate 12. Because materials used in at
least some electroluminescent devices can be particularly susceptible to damage due to
exposure to oXygen or water, a suitable substrate can be selected to provide an adequate
environmental barrier, or is supplied with one or more layers, coatings, or laminates that

30 provide an adequate environmental barrier.



insulators, barrier ribs, black matrix, nask wor k, and ot her such
conponents; and the like. 5 The substrate 12 may aIso include a plurality of
i ndepende sable active devices as is describ i n. Eur opean
Pat ent Apgh#%gﬁﬁghsib 1, 220, 191 (Kwon). The electrolun?ﬁggﬁgﬂ%mﬁﬁffce 10

al so includes an electrolunlnescent elenent 20 fornmed on nejor surface 14
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electrically conducting materials such as metals, alloys, metallic compounds, metal oxides,
conductive ceramics, conductive dispersions, and conductive polymers. Examples of
20 suitable materials include, for example, gold, platinum, palladium, aluminum, calcium,
titanium, titanium nitride, indium tin oxide (ITO), fluorine tin oxide (FTO), and
polyaniline. The first and second electrodes 22 and 26 can be single layers of conducting )
materials or they can include multiple layers. For example, either one or both of the first
electrode 22 and the second electrode 26 can include a layer of aluminum and a layer of
25 gold, a layer of calcium and a layer of aluminum, a layer of aluminum and a layer of
lithium fluoride, or a metal layer and a conductive organic layer.

Formed between the first electrode 22 and the second electrode 26 are the one or
more device layers 24. The one or more device layers 24_inc1ude a light emitting layer.
Optionally, the one or more device layers 24 can include one or more additional layers

30 such as, for example, a hole transport layer or layers, an electron transport layer or layers, a

hole injection layer or layers, an electron injection layer or layers, 2 hole blocking layer or



The light emtting layer includes light emtting material. Any suitable
light emtting material my be used in the light emtting layer. A variety

of light e [ ng. terials, including LEP and SM1light emtters, can be
used. The M’%%40°’§H%f ers include, for exanple, fl uorescdf/UsippH038448
phosphorescent materials. Exanples of classes of suitable LEP materials
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co-pol ymegs, . gr bl ends thereof. Suitable LEPs can also be nolecularly doped,
di spersed wth 10 fluorescent dyes or other materials, blended with active
or non-active Mat éightdnsittingilspe iihdes Wghtendningeatemialndnyacitabielight eri al s, and
the Iike. Exanples of suitable LEP materials are described in Kraft, et

al ., Angefnitting gferiaj pay begsed in vhe lighp emstging lyog)A veyisty opHeld smitiss .
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SM nat er i bEE materige mehdk pglytphenplonsmmsténe)soiPg¥nl, pobrpae-ghenytmesa(RHPs). nol ecul ar
material s that can used inh OEL displays and .devi.ces as emtter naterials,
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used SM materials include netal chelate conpoun

t ri 408- hyfinoreywut dydsion etheninaterinld nbiefdeQ)witteard vépNheB e&{v8 materials, dispersed

met hyl phenyl ) -N, N - di phenyl benzi di ne (TPD). OQther SM nmaterials are disclosed
in, for ®XAmpi orngachematesialsaind thiike. o asnplesyinpyitable JEP matey jre

Japanese i t i i itk k; ~fatents
Noo. 6, 030 BT EER SR, AARD Rl PR L IR IR DL U b papNG] B

6, 242, 1155 6Th0Rs OKireatierad al)); 5A08,1 30CHobat &t 5,72p801 CWhiconls); P30 2¢algd Nos.
WO 00/ 18851 §Shi ley et al.) (divalent |anthanide netal conpl exes%f'i WO
00/ 70655 ¢Fbyr 2899.330 dlcegerct gl 5P0P LY SRca gt 4lpi APAML 2P eRRtA ) ehéB2.6ther s) ;

ncl'ide o Rare: FHaA S B E9Bo 32 Ria PR AR, KIS RudbalBONE P2 s 1he

i nj ecti onoolobsd @Selidepsd AN. anode into the el ectrol um nescent el enment 20 and
their mgration towards a reconbination zone. The hole transport |ayer -7 WO
2005/ 051048 PCIMUS230ak@s8rpgrally aanpalymiesic osganicas cagiiametadlic molecelae passage

of el ect gt eritafv, tha Gafi be ngGéd iﬁ\ %I_?cllliislglg%l a%draﬁegi%és! %l emitter materials, charge
transport materials, as dopants in emitter layers (e.g., to control the emitted color) or

20 charge transport layers, and the like. Commonly used SM materials include metal chelate
compounds, such as tris(§-hydroxyquinoline) aluminum (AlQ), and N,N'-bis(3-

) methylphenyl)-N,N'-diphenylbenzidine (TPD). Other SM materials are disclosed in, for
example, C.H. Chen, et al., Macromol. Symp., 125:1 (1997); Japanese Laid Open Patent
Application 2000-195673 (Fujii); U.S. Patents Nos. 6,030,715 (Thompsen et al.);

25 6,150,043 (Thompson et al.); and 6,242,115 (Thomson et al.); and, PCT Patent
Applications Publication Nos. WO 00/18851 (Shipley et al.) (divalent lanthanide metal
complexes); WO 00/70655 (Forrest et al.) (cyclometallated iridium compounds and
others); and WO 98/55561 (Christou).

The one or more device layers 24 may also include a hole transport layer. The hole

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

element 20 and their migration towards a recombination zone. The hole transport layer



or materials may be used for the hole transport |ayer, e.g., those naterials
described in Nalwa et at, Handbook of Lum nescence, D splay Materials and
Devi ces, Stevens Ranch, CA, Anmerican Scientific Publis 003, ..p.
132-195; VRSAIEEIYE . Recent Devel opments 5 in Ml ecul aPEBﬁaza?ﬁg%%Hs

El ectrol um nescent Materials, Macronol. Synp., 1:125 (1997); and Shinar,

Joseph, ed. anic Light.Emttin vices, Berlin, Springer. Ver]lag, 2003,
oo a5 6§ TRECDAY %7 CRAE [0 BT LA Lo R emHe; ACY UL BEBEL r on

t ranspor br [ a%efals hifbe 8le8 b1 QP hbe MBI 1ab@YEE., (R MatdhRtMBel M €Cti on of
el ectrons and their mgration towards the 10 reconbi nati on zone. The

el ect r on Natwmetpdy, Handheak of dwmineseenes, Lisplandlagerivds andPefiors, $laverpdbmae of
holes to_a cathode jf desired. Any suit rat eri al materi.al s maybe used
For “the Shecberan Siishir Poflipe Yol 12 FasThih et lec R LEN BT Nl v
et af, H%m/g@éz5za9forgbmm&snc‘o%ﬁﬁescqlﬁfg&ﬁyiarf?mwﬁ103. gﬁ}gyiﬁiigg?@%@?wens

Ranch, CA, Anmerican-Scientific Publishers, 2003, en et at,
Recent D&umlaniosspbsed. n\ONoh:&chipbr Eaittyan Devités, Bbdiat Spdinger Vedeg 2008/t dBi al s,
Macronol . Synip., 1:125 (1997); and Shinar, Joseph, ed., Oganic

Li ght - EnioPt | ng Devices, Berlin, Springer Verlag, 2003, p. 43-69. It may be

preferred tha | ectr ol um I 0 1 & L Nng
white |ight. %rﬁ'%tsa gc g’ﬂﬂ%fee%vﬁr?lgﬁe?g?%mﬁﬁ%f) ﬂl}tr]]u eraél'Eé geﬁgr%ﬁﬁlg{lgpﬁg%fﬁmaf{ééf or the
li ght  eneletirb@trahspyfirayk fAchfated 6 tinjebtitH seseabhs SldaREinini 2Qts@owiedssiet ect ed
such that the 20 el ectrol um nescent elenent 20 is capable of emtting white

| i ght, sirshmbénation genele Bl ¢lemttpn tiansirat Bperaan Bathen actAg gl baéer fenthdlo. 1, 187, 235
(Hatwar). The one.or. nor evigce |layers 24 can be.fornmed between the first ..
Ol ot r ot ESaE IR e TRt b S VA e M pLRPROR AR WS el . )
coating (6 tfe eleSPbMraRPbit ks, e. P thétel MMelifs Bescrib&l iQNMIRNE eNdil, Mhn@bodkf | et

printing), physical or chem cal vapor deposition, 25 photolithography, and
t her mal tuowrebemcaePisplds Materials andPeviodss SttestsyRanel, €A, AngricPaladentificNo.

cequont APty 008 pol IR TR e e Otk a st PhafTancous! y.

Altey T 9%ﬂo%zin@fceﬁﬂ%féﬁﬁls?MaE‘i%;ﬁ;l.dﬁMgﬁel:i@@???)?ﬂnd)ﬂhiﬁérn}ﬂskgﬂ%ﬁys| y with
deposition of the device |layers 24, the ’second el’éectrode 26 i1s forned or
ot her w s @rdinsp dsgd-FminirgdDones derhimrSprobger Cerla02008y or 43-84. Al ternati vel y,
the el ectrol um nescent el enent 2 ma%{ be formed using LITI -8 WO,

2005/ 051048 PETPUSOBRBHEARE the HOESSPeREt CPFR A0 AP o1 9B donor
sheet as vﬁl?té%rgh{? OfhosE sBilled itV artwilfHh8R5talS that materials for the light emitting

layer of the electroluminescent element 20 may be selected such that the
20 electroluminescent element 20 is capable of emitting white light, such as those described
in European Patent Application No. 1,187,235 (Hatwar).

The one or more device layers 24 can be formed between the first electrode 22 and )
the second electrode 26 by a variety of techniques, e.g., coating (e.g.. spin coating),
printing (e.g., screen printing or ink jet printing), physical or chemical vapor deposition,

25 photolithography, and Fhermal transfer methods (e.g., methods described in U.S. Patent
No. 6,114,088 (Wolk et al.)). The one or more device layers 24 can be formed
sequentially, or two or more of the layers can be disposed simultaneously. After formation
of the one or more device layers 24 or simultaneously with deposition of the device layers
24, the second electrode 26 is formed or otherwise disposed on the one or more device

30 layers 24. Alternatively, the electroluminescent element 20 may be formed using LTI



6,114,088 ,(Wl k et al.). Electrolumnescent elenment 20 may al so include a
protective |layer or layers (not shown) forned over the el ectrolum nescent
el ement 20wasbhSodibyst her descri bed herein. 5 The el ectrobygfiyReseesiigdevi ce
10 al so includes color filters 30 forned on the electrolum nescent el enment
20. One, two, or nore color filters 30 may be forned on the

el ectr ol URRRRGEEMhaEhERBA L ritiBRGHohBAdhe@las|iBRFbed ROThITPR. Riterdtinght em tted
fromthe electrolumnescent el ement 20 is incident upon one or nore col or
filters 36.114988t(Ré&lk etwdnds, the col or filters 30 are in optical association

with the el ectaﬁ)l ﬁr"} nescent b 0.. 'Iih col or fll.?ters 30 a (Itntenuate
particul ar wavet €l %n‘fﬁpe}f‘ OIIB,CB S PIREPCUY HEFSOMAYER 18) atively
no changesmweg%ﬁh@dﬁ@aeb theFaéctmmks%entce@érﬁémfzo Lt RrrudRa d@?&lb@é%érefned l'i ght,
color filter may pass green light, and color filter 30c may pass bl ue

lights. As use@hheleeiroluntihesceredavite édlakso giivdes edler Kltdro 30 fghtedlvavhang a
spectrum predom nantly in an portion of the visible spectrum As

further uSEaUrpapingicet glemaeat gy §%éw04 QIgRere CPIOF Eiltars PE 3y be f@ﬁfledq%mhﬁg a
spect rum E{EQ gpgggéa@( e| e% 5?19\%%&%%[ feamtp%hlénh&hVJh§éIHlt%d%H>?£ um A“d

"blue lig aving a spectfrum ant | | owe

portion otletheunminestdi elesBELO hcidait @Foﬁ bhd @frﬁor%ormﬁltencjouqﬂ omey sui t abl e
material or materials. For exanple, filters 30 may include any

sui tabl e ®rdy Eh@tcob?rl” fd@rw(har@sn opticg! assecittinn wiletie elesirolunyghepeentelemenp0 or any

vavalengt he: oFC FRBEHLAS 0 Bhod SRR R R Rl PR e BB MeC per sea i

a curabl e oRieRASIth re@at@elyﬁocﬁ%?@fﬁ&m\féleneﬂi ek ;Iylleold;qméﬂgm fmappadesg Col or
filters 30 may be forned on electrol umnescent el enent 20 using any

sui t/abl e hghthmlquéltere%l?@ JINaYCRaEs gmgn lightgand csqiwnﬁltaoé?q: mgy pagsrbluet I:lghg fe. g.,
SCreen rontln I n S1 Cal or en cal vapor

depost t | obeeRgiS e oy TphyjEtta ries e Pithina Pl A PR GBI ER e hods
descri bedub}?b; rYorionR R BN isiie sficthht, ASuk@ ke derdh, th terlln oY 1186t rBkRf erred

t hat col or 'ters 30 are fo med on el ectrol um nescent el énent “20 using L1TI
t echdi ques ghthavinh erspeldaon pteddmitengy m a ﬂnmddhar patiss ebthefvidible spacesmntAnd

di scl osurg, iV ials, including Jight emtting 30 palynmers (LEPs)
or ot her %f‘ glafgef%&@&r)f%@bw%r%%ﬁm@ nanglydn g WPPF%“&QY can be

sel ecti vek,i,é &ﬁ{%r ed fromthe transfer |ayer of a donor sheet to a
recept or st rate -9 WO 2005/ 051048 PCT/ US2004/ 038448

Color fﬂters 30 may include any suitable material or materials. For example, color
filters 30 may include any suitable colorant or colorants, e.g., color dyes, color pigments,
20 or any other materials provided that they can selectively attenuate particular wavelengths
or frequéncies of radiation. These materials may be dispersed in a curable binder, e.g., a

monomeric, oligomeric, or polymeric binder.

—

Color filters 30 may be formed on electroluminescent element 20 using any
suitable technique, e.g., coating (e.g., spin coating), printing (e.g., screen printing or ink jet
25 printing), physical or chemical vapor deposition, photolithography, and thermal transfer

methods (e.g., methods described in U.S. Patent No. 6,114,088 (Wolk et al.}). It may be
preferred that color filters 30 are formed on electroluminescent element 20 using LITI
techniques as further described herein.
In processes of the present disclosure, emissive materials, including light emitting
30 polymers (LEPs) or other materials, color conversion elements, and color filters, can be

selectively transferred from the transfer layer of a donor sheet to a receptor substrate by



pl acing the transfer |ayer of the donor elenent adjacent to the receptor:
(e.g., the electrolumnescent elenent 20) and sel ectively heating the donor

el enent . Jor...exanple, copending U S. application i s448 At t Or ney
Docket NoTOHHEARG0T enti 1o A NETHID ab Ak NG AN L LR BB ESOENT 5

DEVI CE | NCLUDI NG A COLOR CONVERSI ON ELEMENT" and filed the same day
herewi t h I versi on el ement s.
%p_léccﬂ‘[gytﬁé ?rtﬁiﬁéef&?aféfr of e%‘hbf’éeﬁl&ﬁrﬁﬁja%éqt% ﬂﬁ%%toﬁ eh gﬁ

[IlustrativelYy, onhor el enment can be selective eatéd by irradiating
t he donoeleetrelmenesatrit lelenrragMgandrsaldctétdoheatihg thecmobdemtxg o See doby

| i ght-to-heat converter (LTHC) material disposed in the dqnor, often in a
separ ateef"ﬂlkfeiC&?’%?@‘“&Hé-éﬁ%@%émﬂt%o-he&&— %%@%@?C@%ﬁﬁ?- LTHC can 10

occur in 70 e t]ﬁﬁ) DL Mgﬁ 9@%1 &ffept and/ or
t he receS?(I’(;ir’/2 sugé I}tg{%g. AI%r/IIEt eslbe caseg,ﬂt e on%(?’ﬁggg‘ e eE%posed to i magi ng
radisat i o DEVICBINCILIBING R0COLSOSONVERSION BUEMENTE" sreiciiipd tie,sa@e dept h. The

radi ation can include one or nore wavelengths, including visible |ight,
i nf r ar ed hergiithy fasxampleg pf sedgatia dansernigelos sonvestion demaps e lluswativgly, aser ,

| anp, t h_radi.ati.on. . Q.her. sel ectij ting.,15 techni
can’al oo "Bctios SEEnl BOLR SHEM bR ol R SHaftRs B i PRl M ekl “hot
stanp ( erdhiatich tAada8 BB ¥Rl gHROS - hed BBVeSE I ASCPmealiatpokid GaRe St anp

that has a relief pattern that can be used to sel ectively heat a donor).
Mat eri al dbnamofi¢reintdwepmate KRG 34y er, antl aymertedmtb beat e Adietmativdly, tTB@stmrred to

a receptor in this manner i.magew se for atterns f the transferred

mater i al BV ihEYY RREPBIC O%ﬁﬁ%w%s }“rf‘é‘?%'g%g]?g Tr?i?ﬁ%t aﬁ%‘%‘? &CeB8T ng i ght 20

from ToLexapPf thede l:é’s?é, LliodoR 881 be é@o@é&‘tb%@%@%&ﬁ&%ﬁnﬁ@?@%ﬁ@ can be
t n n that e |

advant ageous because o e accuracy preci i can-often )
achi evedsubEirates ilreughitle seegrer, ot bbthe The antiftenr ed ipditdecoma of encge, a | i ne,
circle, square, or. other shape). can be cgntrolled by, for } exanple,

sel ect | iV RiEnghs dncludipg gisfhle lightyiiraredpdiation, 05 nlaviglat radiations fathe | i ght

beam th i [ t. W t.h , or the
mat eri al gngryﬂtg ?\ffe&g%g%?gg éio?gﬂgga%g&?étg%ssfo \é&rcﬁeégt %gtstglg%ec}%ﬁﬁﬁ so be

corttsr ol | egthhiyuey candilat benged, hacld angsinged therndl piint hidhor asingaskermAbhdtent i oned, a
thermal print head or other heating el enent (patterned or otherw se) can

al so be SGEW €@ feratiered dlepmpdhat st Wehay 2 Brassrenlicage segp that haparelisy
pattern- P‘_A\{t&% tﬁartaa‘nsgeﬁsfeptrt‘g?&g@wﬁ@%%a ég&{&r .tzﬁ%@ﬁ&%@;ﬁ%@g‘tgnﬂﬁﬁﬁ‘s‘%& cases,

the ligh 0- heat” conve teria ono or receptor is

opt i onal JaydRem W seRictitdly Remderrd oot Beptdiea tHiNthannet®o MEAg3QXR/108 Q4trns
PCT/ US2004/ 038448
of the transferred material on the receptor. In many instances, thermal transfer using light

20 from, for example, a lamp or laser, to patternwise expose the donor can be advantageous
because of the accuracy and precision that can often be achieved. The size and shape of
the transferred pattern (e.g., a line, circle, square, or other shape) can be controlled by, for )
example, selecting the size of the light bearn, the exposure pattern of the light beam, the
duration of directed beam contact with the donor sheet, or the materials of the donor sheet.
25 The transferred pattern can also be controlled by irradiating the donor element throngh a
mask.
As mentioned, a thermal print head or other heating element (patterned or
otherwise) can also be used to selectively heat the donor element directly, thereby paftem—
wise transferring portions of the transfer layer. In such cases, the light-to-heat converter

30 material in the donor sheet or receptor is optional. Thermal print heads or other heating
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el ements nmay be particularly suited for making | ower resolution patterns of
material or for patterning el enents whose placenent need not be precisely
“control | ed.wadrarrakans! ayers can also be transferred in tr}?ﬁuﬁ%iigﬁgh)é from
donor sheets. For exanple, a transfer |ayer can be fornmed on a donor
substrate that, in essence, acts as a 5 tenporary liner that can be

rel eased af;ter the transfe aver.Ls contacted recept or._substrate,
typically %/%nglfnﬁm% eayabﬁﬁafstbcghrignsxﬁ?d ‘toera a?i%)nrgal%\réxg%rse uoﬁlé&ns%agtﬁ a Oég%a‘rﬂe&f? “teferred
to as | anpdigtiiRfeleiRNgiiose pRBerREnt WSETndt Be i ikely@ionifiReent i re transfer

| ayer, or a large portion thereof, to the receptor. The node of thernmal

transfer can vakiingfeplses aan also bhtrarspgeedon thed engirgty & omedamiongheetso Fowpl oyed,
the type of irradiation. if used to ose the.donor, .t.he type of naterials
and | pr op@FiPPLs S5RnEREISH SRR OTHRISH 50T SHRESE ik ST PTARR i 1 ¢ he
transter |@y@brary Rfer tBMRRAE rORSA Efﬂ&tth@ﬂar@fertlﬂ@rb HeBRMketel ea bpgopf receptor

substrate, and the like. Wthout w shing to be bound by any theory,

transf er geherad,typiodtyuwsh theseppheation ofbed orprkame. s$uch a metbod refered twhs whi ch
may be enphasi zed or de-enphasized duyri sel ective transfer 15 dependi ng on
i magi ng coRBRRAIGRLrant{Sh Gpn OB EEPTSD® shitTe ST EYET, il aheS SR m of

t her mal trﬁ%ﬁ’ﬁé" Héqk%é%ﬁ'et her mal nel t-,sti ck transfer whereby heating at the

interface en t rmal transfer layer and the rest of the donor
el enent resul t SThemadhef @aeeal tiansfeihennagedpendimdoe ety sgletiivrhdating he
donor so that when the donor_ elenment is renoved, ...the selected portions

of th@ tr aHspleyed, Bipdhre erimafiaban iffised Beapesrihe donor ke tive Oh Mpfsigsomd20

thermal tran i 3 i t fer by .10 i i ng can be
used to aptareteygnfe AT RORC Mfer ERRR LA A E RIS bt T

t hereby digwedil dgis@ittdned tipd@ior,ahe typo WRfedeptbiesub Qe aad theYale. MRARAT

mechani sm of thermal transfer includes sublimtion whereby nmateri al

di sper sed wishingdo be hawfdehy smytheory dranster genskdliyercews Wip anear fepmecabadsin t he
donor elenent. A portion of the sublipated terial, can condepnse .on the
ecopt or . e 30rE LR o R PR ER Pl eor b 26d AHEHe I RBUE TS | nol ude
one @ mr&p@ﬁdiﬁ%@ﬁﬁnﬁglﬂ% Bb K onsNEBGIA BoSRCHINIR! SR%oISHIECOhY RrebRAlidR e Of a

donor sheet can be used to cause the transfer of nmaterials froma transfer
| ayer to rtbempld tansferihalodes themael needtystiok trapdfermvhayebychwiating aighs oueréaes can be

used to heat donpr .sheets. Fo an t echni ques (e.qg., osure through a
Task) - hi QI AO0E rePRaHFans 6 g S rest SR AOTOR 6ol M S Lan 4o o)
are usel Ul the FEplt HorstrdnTROMAY 1d &€ QBAGUSIhat WhEh #eSbnoVélemPhGs & ed,

fulthe K %&1 tad ; Jd@eh | £ bf‘cﬁm PhSs reédRsl

ultraviolet lasers are particularly useful. Suitable lasers include, for

exanpl e, hhegkelpuedportioddof the transfer layer remain on the receptor. Another mechanism of
20 thermal transfer includes ablative transfer whereby localized heating can be used to ablate

portions of the transfer layer off of the donor element, thereby dirécting ablated material
toward the receptor. Yet another mechanism of thermal transfer includes sublimation
whereby material dispersed in the transfer layer can be sublimated by heat generated in the
donor element. A portion of the sublimated material can condense on the receptor. The
25 present invention contemplates transfer modes that include one or more of these and other

mechanisms whereby selective heating of a donor sheet can be used to cause the transfer of

materials from a transfer layer to receptor surface.

A variety of radiation-emitting sources can be used to heat donor sheets. For

analog techniques (e.g., exposure through a mask), high-powered light sources (e.g., xenon

30 flash lamps and lasers) are useful. For digital imaging techniques, infrared, visible, and

ultraviolet lasers are particularly useful. Suitable lasers include, for example, high power (
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WO 2005/ 051048 PCT/ US2004/ 038448 100 mW single node | aser diodes,
fi ber-coupl ed | aser diodes, and di ode-punped solid state |asers (e.g.,

Nd: YAG andyddypélekioys Laser exposure dwell times can vary qulgé%mg{sﬁﬂm for
exanpl e, a few hundredths of m croseconds to tens of m croseconds oOr nore,

and | aser fluences can be in the range from for exarrpl e, about 0.01 to

about 5 J/ he ation.s ndrr iation conditions
can be s\qu @Iﬂ]@sﬁ nggeom(?ﬂe JIOJ S rco'tlftllle??ga °r i rm% %Wé?’letra ohid
constr UCtsta@H‘LaseIri"% 4.1 st &G ah@WFYUB)t Grasl exRbflﬁ‘e Hﬁé‘l‘?tiﬁfes chedriraliddip

transfer, and other such factors. Wen hi spot pl acenent accuracy i's
desired @@ng for axampley atfewbrngdias efmamreqer:@mds th”tfgnh off FHePHEEhEPTENEent

di spl h I t 10
[ asbr - eafm RSB EPE Gty TRk Ao b Pt ol kSR el cos are
al sg CO”P:?&r& bbeheYhddiat Rt ddutcds &?d 1'h'a91a€10§ H&?&uﬁé’&sec%n b€ s@itablelbdsd dn, hdolgX 1.1

nun gl ass) and conti nuous or sheeted Imsubstrates (e.g., 100 mtﬁr ck
pol yi m detlehdehgs) the}don&lclemgnu amngrucgpn tthetralmnﬁmﬂawlnﬁmtcrma,rthdsmobﬂs agiught into
intimate contact with a receptor as m ght typically be the case for thernmal

mel t-sti é@&rm@bmwéranﬁ%ewaﬁrogﬁfu%r AR 15 donor sheet can be spaced some
di stance fromghe }Lgﬁﬁﬁétgaga[c@&§ t%%@u@&/fs sﬁ%ﬁ c’ﬁa heﬂ%sﬁéﬁl}ﬁ% clcrtrﬁ S

mechani sms or mater I on rans eas sone

I Nst ancesighthRS\kG6n Odnty@ckkpiaye aid bietsed apphdmb@b) olrer ldfg@@[lbs&h&ﬁireasﬂa
intimate contact wwth the receptor. In sone instances, a mask can be pl aced
bet Keen daser erarigrpaskadarlyagid pethe rr@h@tmnoﬁour%u éwsea SPEISRS @aﬁlsaeomeﬁth}ebr e or

can remain r ec. ter tran fer t 0- heat .converter
aver o e v BE SERR Rl Ee. T ENR Ok Sl el RBES LS hea
the LTHCHIa%abstfa®s (thhQBO|p%¥ﬁﬁc(k$;)olﬁ&[ﬂ&eaéh@bt§9 radi ati on absorber) in an )

i mgewi se fashion (e.g., digitally or by anal og exposure through a mask) to
per f or m i nagehhsiag 1n'nagmgf e donorpsheetteambmbrotughttrhw mnmaefoentabraxyselu afromthe

donor sheet to.the rece r pically, selected portion f.t transfer
T or o Eepian b iebES Pl alf e FE e ot Tismna el Stk P er SRRy GHIET ot
por{g ons d%oxts'ﬂéet%ﬂ %E s%&\é& fsémQEifsEaHS%{f}Qﬁgﬁe ?é&@;gt aﬁ%&‘b@ﬁle%ase 1BPIHI AR

i nterlayer or as is further descri erein. The presence of the

opti onal mantfe:rﬂna;tmrusmwx ehdten ab antdinoationexhncfer tigehanisamsdf &r atdéasnmtrer i al from an

LTHC |l ayer or other proximate |l ayers (for exanple, other interlayers) to
the receASARCE: PFSSEHIE O HrQUE} ¢apdR ussdhtothpdd theém%ﬁhﬁedn pRIERRtE FoRiRct

transfer tl!lal%ég%bltorp i 1@%5&’311&?{&%@5:1{ TBHd G LONRe d{a:ﬁb‘g a%h%‘i'c{‘ﬁ‘aé' on of the

opti onal ayer ayer Is gr eater than esion of the
i nterl ayegcebr.! BecH 4 MAsH &4n Beay@bvablder daRtrembiy@y the eitepor hitannifesive,

refl ective, or absorptive

20 light-to-heat converter material is present in the donor, radiation source can then be used to
heat the LTHC layer (or other layer(s) containing radiation absorber) in an imagewise
fashion (e.g., digitally or by analog exposure through a mask) to perform imagewise
transfer or patterning of the transfer layer from the donor sheet to the receptor.

Typically, selected portions of the transfer layer are transferred to the receptor

25 without transferring significant portions of the other layers of the donor sheet, such as an
optional interlayer or LTHC layer as is further described herein. The presence of the
optional interlayer may eliminate or reduce the transfer of material from an LTHC layer or
other proximate layers (for example, other interlayers) to the receptor or reduce distortion
in the transferred portion of the transfer layer. Preferably, under imaging conditions, the

30 adhesion of the optional interlayer to the LTHC layer is greater than the adhesion of the

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

-12-



-12 WO 2005/ 051048 PCT/ US2004/ 038448 to imaging radiation, and can be used
to attenuate or otherwi se control the level of imaging radiation
transmtted t.he donor or to manage tenperatures in the donor, for
exanple to %%’@ﬂg{}%%r mal or radiation-based damage to t hBCTUSHEFESHEyer
during imaging. Miltiple interlayers can be present. 5 Large donor sheets
can be used,  including donor sheets that have | ength and w dth IIJ?gi_mensi ons

of a neter iM3gpgradaRopFRALER 5R Lsed P gHeRuatelT oierViss CaREY ti leyrlpd MREEBE noved
across the e [ NG, [ t to

il um nat er%%tglﬁotﬁag@%‘itteﬁp ﬁ@hggﬁ%rddghagg{mglg%ngﬁI&g&;@ﬁ%ﬁg&%&?g@fﬁ,&gﬁt ern.

Al t er nat i vekamplt herddasethefidyl op eadifitainianed Jamapedo tHeargoRolayahieihg dihagiagept or
substrate noved beneath the laser. 10 In sone instances, it nmay be
necessary, Midtpleanrdayesy caadigudescBht to sequential ly use two or nore

diff d h f | i c. dey] . For
example, mil 1 precrger el ceete B e fiknenstgeft s hETRh s Sidpe
llayers or appRaisaig ofh ake o inork aiedRrdiof Bidrican 88 tasthandr cieRlss mdVslit i | ayer

stacks can also be transferred as a single transfer unit froma single
donor el enewbssabe isgeldsnr ished, thelager, being seleStivabp bparatedion illgnidals p@88odbso Wl k
et al.). For exanple, a hole transport |ay and EP | ayer can be

co- tr ansf efkealpmor e accQiding 1@ ARG PR BRI e 'F&ﬂ laser gag dpS@BABRTEL i ve
pol ymer an hSSIVE o e roma single donor.
Mul tiple dg%%{rhe?hmééeltsggl\égté)r{ra g’%or%g&gggedrﬁ%td b?gggr%ﬁg%ggsregte conponents in the
sane loayer on thesdmcpladtes, Fataydxarpdseary, dkeaile, O onRaRacnise@leRNRIN Gse( €. J. ,
el ectrol um nescent el ement 20) can be patterned by 20 sel ective thernal
transfer ofwepewer dferept denor veeesy igdpime elaeltenis A¢\dces oniadpteptproFontample,

f ol -owed | iye.th tra I tiernin f _one._or _nor i xel or
sub- pi xel DU PSS ru P B) ap QO 50 Py AR b B R A o< ve
| ayers, chaige fidndBFReéd: doadteshsets eMeGtilhREStabRY &hSlsodRdrdnbRirbd kea silyBleer i al s

from separate donor sheets can be transferred adjacent to other materials
25 on a retewpsierunitdrem arvingd denonelegwnt wds degsobed, orgs, infU.-adjatane No. 6414088, or

di fferent i on f the sa evi ce, t er nati.vel materials fro
separdte. BB S EoraiATBE: fralrararsL{esH PREUES BIErcah Poro-Torihar t i a
overlying ke SiRAE BRI Adano@idd 8k ath@¥ & & nBEoMREEVe Rl FinerRh 8 h OEsKepat t er ned
onto the receptor by thermal transfer or sonme other thod (e.qg.,

phot ol i t hotayepday, bedegomisicrred fitdnr @ sighlealosbm ddultipiesdonoetieeis caalsabe esed tof

ot her 30 conbi nati ons of two_or nore_ donor sheets can be used to forma
devi ce, e ag}\'mﬁﬁ'@}ateé}?@monents in the same layer on the receptor. For example,

. electroluminescent elements {e.g., electroluminescent element 20) can be patterned by

20 selective thermal transfer of electricaliy active organic materials (oriented or not), followed
by selective thermal transfer patterning of one or more pixel or sub-pixel elements such as

) color filters (e.g., color filters 30), emissive layers, charge transport layers, electrode
layers, and the like.

Materials from separate donor sheets can be transferred adjacent to other materials

25 on a receptor to form adjacent devices, portions of adjacent devices, or different portions
of the same device. Alternatively, materials from separate donor sheets can be transferred
directly on top of, or in partial overlying registration with, other layers or materials
previously patterned onto the receptor by thermal transfer or some other method (e.g.,
photolithography, deposition through a shadow mask, etc.). A variety of other

30 combinations of two or more donor sheets can be used to form a device, each donor sheet

used to form one or more portions of the device. It will be understood that other portions
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used to formone or nore portions of the device. It will be understood that
ot her portions -13 WO 2005/051048 PCT/ US2004/ 038448 of these devices, or
ot her devices on the receptor, may be formed in whole or in part by any
sui t abl e pVeces®siMgl udi ng photol i t hographi ¢ processes, RGKU§@e4/3BI8esses,
and various other printing or mask-based processes, whether conventionally
used or newy devel oped. The donor substrate can be a polyner film One

sui tabl e bypesodevReb Yor®thdridbckSorthe Bechstby @Sdyate thirhdd infvliole¥BiNpag by

pol yet hyl ene terephthal ate (PET) or polyethylene naphthal ate PEN) filmns.
However , aheitablelprecens inkluditef photrdithogsiphicribcgssespBkiietagocasses| andli vigors gh

transm ssigon of light at .a rticul ar vel enqgt.h syfficien chani cal
and ¢ her nafter Sentl oyl RaBlibStes el Venitenl wilor i B BRE At on,
can be used. Tirge domRfsubstiRSEdnae pdiymatfilne aSie HRaHe g@t@@agﬁmﬁﬁnﬁé at so
that uniform coatings can be fornmed thereon. 10 The donor substrate is also

t ypi 8al | ypelgestatida, forcmammics polybdylehaterapbialate @Eibloepdb§qhbflege n@@h&la’ig of one
o Uner) B bt R i A R e By aRend g o™ o ©

i nsul ate : . g‘%ﬁﬁr LR : r i ng

i magi ng. #E%nyy%@igﬁ'ﬁ%kﬁia{:iﬁﬁe%gﬁg#w t egg%ﬁgﬁdfgﬁ%gﬁpgﬁ%rc gl%gsth%ﬂm 0.025 to

0.15 mm pusifiey pdopsitils, @epdidid}: dn thepasbilboagicdtor, birchketsedr Thbdomar donor
substrates may be used. The materials used to formthe donor substrate and
an opt i on&ibsHdcai@eihicagifgate instances.dafatse thatjuatiped codingppioheiogapddicembet ween
t he ,donor trate. and the underl ayer,. .to control heat. t spor.t between
thelgubst?géjgg%oﬁéug treapeu1rs] g?l%%ar%i,’y SP%Ctg%fﬁ]ioplt)ﬁllae &%i%ﬁaére?%ais%ﬁéor?slflieansport to

the LTHC hay@k of be beBUfSalerRef ihg dofdre tlowedBe at B&clibdEherdi, BPidDRan 40 )
primng |layer can be used to increase uniformty during the coating of

subsequengn prgeslager hetwerntthesuhgbste rad an BAHCHyey cambe vsesdo tfsalamiidi ng st rengt h
bet ween th onqr substrate and j nt | ayers. .An tional .underl ayer may
be. coat ed BIIBEREATE shrepol dut SARERVS dEMEiTegths R e ah e T
layer, fofme@aPhdstiae s8BES Rbme@E5 bloow het Ege@é}alglp ®.BUBBL T AhL aftAchegn25 the

LTHC | ayer during imging or to provide nechanical stability to the donor
el eddnt f dickst or tigeer bamotIsilperatcd amegrbepiset essi ng, or i magi ng. Exanpl es of

i tabl d and [ f i di der |l ay. di scl d
T S, pat ent TRbmHErab b oot sthaitie and i R pUgent DHTRHE ude.
mat eri al s 4l et d2RAMh iﬁ{ﬁ%'vé SRR &R thOhordd g Rhte and the underlayer, to

control heat transport between the substrate and the underlayer, to control imaging

radiation transport to the LTHC layer, to reduce imaging defects and the like. An optional
20 priming Jayer can be used to increase uniformity during the coating of subsequent layers
onto the substrate and also increase the bonding strength between the donor substrate and
adjacent layers. A )
An optional underlayer may be coated or otherwise disposed between a donor
substrate and the LTHC layer, for example to control heat flow between the substrate and
25 the LTHC layer during imaging or to provide mechanical stability to the donor element for
storage, handling, donor processing, or imaging. Examples of suitable underlayers and
techniques of providing underlayers are disclosed in U.S. Patent No. 6,284,425 (Staral et
al.).
The underlayer can include materials that impart desired mechanical or thermal
30 properties to the donor element. For example, the underlayer can include materials that

exhibit a low specific heat x density or low thermal conductivity relative to the donor
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30 properties to the donor elenent. For exanple, the underlayer can include
materials that exhibit a |low specific heat x density or | ow thernal
conductivity,.r d to the donor -14 WD 2005/051048 P 4 448
substrate. égcﬁbgﬁr?l% derl ayer may be used to increase hegéﬂﬁg%%f/{g)ggﬁge
transfer layer, for exanple to inprove the imaging sensitivity of the
donor. The ynderl ayer ma | so include, materials for their chani cal
propert i ess‘g)rgtr?tﬁ-r gu%ﬁb‘é‘%@ AE R ‘{Sﬁ%tc’s‘%@?sreé’%tfg‘?%tq & 1y na@i fra‘?é an
under | ayer .t hghe. |JRIRYEShe nAeH ggégﬁgiﬁt}ﬁ%\gp% dohg. substrate and the LTHC | ayer
may result 1n’less distortion in the ransferred i mage. As an exanple, in
some cases an uTheuldeyleyeraary i inslede agrialsefduthess necharsdal propatties or for

del ami nati on or separation_of the LTH yer, for exanple, that m ght

ot herwi se ¥HeEsiPn dePieRp then§ire gid ‘lfﬁﬁé%éﬁo&lﬁ%aﬁl §nderipe B TPEYGRe t he
amount of Sl | ' gﬁ;ﬂ'? et | t he

t rans? er | aad;lrél'%/].% ??}IIW(?? hg{reos(r]:lgétga{sa? E%’wevefr?i)ﬁlelirh%&%@{efnggsésﬁggg#@ﬂ? 1El)fﬂig’rrpl oy
under | ayer garshatedRfrAPOL &5 8k ckBASE, 16 06Re 0885 eR uiferlaf@Ran BE LS thatré@RRs Of
anong |l ayers during rmaging, for exanple to produce an air gap between

| ayer s dur¢ligineieadelagninaian ot sepapationiod thed. Tlie dayar. foresamatd, frpt frughdt i on.
Separation__during i ing may al.so provide. a.channel for. the rel ease of
gases t hat OREAW lﬁe&ﬁgg@‘%&%@ag@ C’I@I}ﬁ‘f‘r’ﬁ@r B]PS&%J%LW&FT%%@%’PWSO nmagi ng.
Provi di ng ﬁ%ﬂaﬁdi%ﬁmﬁeéth@ﬁédlb?%ﬁ@né@ﬁﬁﬁonslgf thd'RENsRG lg%f"ﬁﬁ{ Sther ta&s

under | ayer” rmay be substantially transparent at the i|magi'ng wavel ength, or
may 1@l so bewaer itesgtbeplsiritdt loeratdep npdarlagersthat pfomedd atleasofomerdggrergof

radi ation. Attenuation or ref]ection of inagi n% radj ati on by the underl| ayer

may -he usetPPRGUEDHEFGD ABAROYIETR APONE IMAFREN IICHHGPIRC PEOIUENZT #HEAR ayer can
be iAcl udeghii,p r ' - | @epndrhfdi ation
energy |i n'?ge %vh%ﬂgg%(g)g ﬁ%ﬁ%ﬁ?é %‘Qﬁf‘&@?‘?‘g@ge? qigﬁg%lgﬁﬁgzﬁ?%%%q%é?e%&r% Iation

absor ber t&aingahsgimgsmaynadscipotide adhadriedfor (ke @leasd @fs@ses thghhly ngtnexareder t s at
| east a portion of the incident radiation into heat to enable transfer of

t he transf®rhgatipepef thed FHG daygodiBinesRBang. Faovigies pedepthgpnel zmaydasbiodPFer ¢ he

radi ati on o in the LTHC | ayer absorb light in the infrared,

Vi Si g%e, &p%ﬁt"rcge\%%%‘et regions of the electronagnetic spectrum and convert

the absorbed ragh @idedlaydrithy leaabstarthdly tadimidno it B Sas6E Gayelaigeh, oy pigal | y

hi ghly absorptive of the selected imaging radiation, providing an LTHC

| ayer wi t halshboptieashpargdaly plsprigive op eeflective of imaging radiation. Attenuation or

reflection of imaging radiation by the underlayer may be used to control heat generation

during imaging.

20 : An LTHC layer can be included in donor sheets of the present disclosure to couple
irradiation energy into the donor sheet. The LTHC layer preferably includes a radiation

' ) absorber that absorbs incident radiation (e.g., laser light) and converts at least a portion of
the incident radiation into heat to enable transfer of the transfer layer from the donor sheet
to the receptor.

25 Generally, the radiation absorber(s) in the LTHC layer absorb light in the infrared,
visible, or ultraviolet regions of the electromagnetic spectrum and convert the absorbed
radiation into heat. The radiation absorber(s) are typically highly absorptive of the
selected imaging radiation, providing an LTHC layer with an optical density at the
wavelength of the imaging radiation in the range of about 0.2 to 3 or higher. Optical

30 density of a layer is the absolute value of the logarithm (base 10} of the ratio of the

intensity of light transmitted through the layer to the intensity of light incident on the layer.
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wavel ength of the inmaging radiation in the range of about 0.2 to 3 or o
hi gher. Optical 30 density of a layer is the absolute value of the |logarithm
(base 10) . io of the intensity of light transmn hrqugh the
| ayer to t ézlﬁt% é"{noglgty of light incident on the |ayer. Ectl'g%g@w@g%‘%%low

PCT/ US2004/ 038448 Radi ati on absorber material can be uniformy disposed

t hroughout the LTHC | ayer or can, be_ non:-ho eneous djstri .. For
exanpl e, as deR¥FtnLberbe) Batepal capbe NB%fomgg%ﬁ%ﬁg@L‘(yoﬁs#‘?%ﬁl&bL%ﬁg,layﬁ al.),
non- homoggn: HGrrlo@%Rbas1§ AlkeSiddS §r bRaRAB! sescrRARE 1A WaRnPRESf i | €5 10
donor el erre%?g?nT igﬂlggn gisvg ritse toq%(gnor lgh’eest gsﬁr atm?ﬁave 521 inrrpr oved
transfer 22853 (Hedfend, ., et 401 t@r-hdmaieheduns HHWgnrstdas be mteintdedntrelansf er

patterns and actual transfer patterns). Suitable radiation absorbing
mat er i al SeRAFranEe Piddes ip dpnenedempends. Hysan @verise (pidonar gheelgylat havg ¢ 1 avi ol et

q Nt ' ‘ A, A ,
o gt o DREE ARG biUBERR EER nANERIGIRD B aEh Bl B Bl G DR GOR
ot her suidcahl Gadierahasemb).ng materials. Exanples of suitable radiation

absorbers includes carbon black, netal oxides, and netal sulfides. One
exanpl e of a suiitahlsl redipiMiCabisasteng walerinls chmthslvde, jor gramnple, dueete. msvishlebon

bl ack, i nd h i I . _Anot h i tgbl LTHC
Cayer i noPERcli At A6 HERIANES SROBReaESSr RE e d8se BriEE ies) or
exanpl e, dlagks, AU AU fdmBoundd AR MadXbdl 280k BLYMHRUMA Yy @ I ack

vi sual appearance). Metallic 15 and netal’ conpo ms may be forned by

t echhi quesbsorbingmatstialt oExawplep bEsuisilaradatiaagpbsarberséncdpdasaniboe btkekpsi ti on.
Particul ate coatings, may_be_forned usin bi nder d,any suitaple dry or
wet coat iRgat %’%‘%ﬁﬁ g‘&f’e@?‘yaﬁ‘ﬁ@‘?sa@}esexéﬁﬁﬂaﬂa%ééuﬁéﬂ? B&%&ilaﬁif epsiledy two  or-
nore LTHC: r all i 54l .arn : i_al le, a
LTHC Ia&ééﬁ%lg[h Cgl%gtg%lr?giéB%)?E’véggoaragmddé%p'ggpt%?gnéﬂ Jz)il%'% 1?25 afg'r %8?158{%(: fﬁglp um num
over a cdaff@dayehaiclinlds arnd at nrtat/atko oxidk dodnedi -3 pab@dili fér eRbmgll blafly es
suitable for use as radiation_absorbers in a LTHC | ayer nmay be present in
parti cul swngEhLediadggialis@xidized aipigam haying 4 black Wpush eppeaganee)p dfetallic| y

di spersed | bi i i rtieul ate radiallo

absbt bor o4l dolhelnd BEhEagbe (B0 o RRRIGRES AL, B MBS
about 10 ad@vap@sisve @Edsiﬂa;y. bartiafiand todtin@emely HegsmedSuiinggdbbiadetandyas i ncl ude

those dyes that absorb in the I R region of the spectrum A specific dye may
be chosersulaldle drioer Welcrating tekrhaees, L4BICUlsyers e3n alsp beaframed hp sembiningyoni th, a
spect f11¢ R nSeLTeRe 1588 b5 Y5 orechBhlr AfcblE HENSLEMM i LARES O

layer can be formed by vapor depositing a thin layer of black aluminum over a coating that

20 contains carbon black disposed in a binder.
Dyes suitable for use as radiation absorbers in a LTHC layer may be present in
particulate form, dissolved in a binder material, or at least partially dispersed in a binder 3
material. When dispersed particulate radiation absorbers are used, the particle size can be, .r
at least in some instances, about 10 um or less, and may be about 1 pm or less. Suitable
25 dyes include those dyes that absorb in the IR region of the spectrum. A specific dye may
be chosen based on factors such as, solubility in, and compatibility with, a specific binder
or coating solvent, as well as the wavelength range of absorption.
Pigmentary materials may also be used in the LTHC layer as radiation absorbers.
Examples of suitable pigments include carbon black and graphite, as well as
30 phthalocyanines, nickel dithiolenes, and other pigments described in U.S. Patent Nos.
5,166,024 (Bugner et al.) and 5,351,617 (Williams et al.). Additionally, black azo
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Pigmentary.materials may also be used in the LTHC | ayer as radiation
absorbers. Exanples of suitable pignents include carbon black and graphite,
as well as @@ pehabgcyani nes, nickel dithiol enes, and ot hgt b

described in U. S. Pat ent Nos. 5, 166,024 (Bogner et al. gﬁdﬂg (%ﬁﬂ%%
(Wllianms et al.). Additionally, black azo -16 WO 2005/ 051048

PCT/ US2004/. 03844%} %1 nent s ba ed .on copper 8 chrom im con rtlag(eﬁow‘ for
exanpl e, p@/‘gglfg ﬁ%&i/ TO@WI or Oﬁ?lgfrlcﬁo &0, aPa5%° y T6w’can be
useful . | ngikgiaiire el Gt Sket D R116Q B bESeGul. IhcﬂG!n&i@' pfg&ienfSQfan axamphisd,oxi des

and sul fides of netals such as al um num bi snut h tin, indium zinc,
titani um ohludmgufar emmybd@ndmanﬂunlé@mﬁf metelsasiich a9 aliuginm, bismskla|tin, 5

Pol | ur i um R e HAaas, i Be e Butsehr iy b dRE, 2"
bronze-str %ﬁfa&mﬁg pg%ﬂn%:[? c%}?&g g*?é%gcsélg{sztl;f\%?fg?ﬁ, o g}'leacﬁ ghatetih@. Miggbronze

famly (e. lati’'on absorbers may be
used, eit hegrides dalteddsonimidds, gabdnitcides brase-dasanicledidef,ahd ongkasnaetumlli). S.
Pat ent No. 4,252,671 (Sm th or _.as films, as disclosed in U S. Patent 10
No. 5, 256, 55Heed teithe brosge @Fmiy (GSwWQbP)énWe%@Eelﬂsﬁél ude, for exanpl e,

al u m. num bis E‘é&/ligtal Hcﬁatlon a%ggnH(?Ps Irﬁ eLﬁ"sé:dJ mtﬁ&qn %ﬂe%rm %?E%{ﬁ?ﬂt? ap #Q&?’b(@d for

use in the LT ayer e,

phenolic ri%ﬁlﬂ&ﬁm(:@uﬂU s rpaneﬁi HK. &78D, Gﬂs(ghﬁthﬁ Qﬁlaﬁlﬁlms m@waoﬁad inusyPakntr eSI ns,
pol yvi nyl acetates ol yvi acetal s, ponV|nyI|dene chl ori des,

Dol Y301 71 aNes SaerIGATE o 2} 5gbie mustainihobi cobetamle cOET ISR, .
pol ycar bonat,es. ??EPII abl & bi nders may include nononers, oligoners, or
pol yers tRALThSHBEHAHPC.can be, pol ymerized or crosslinked. Additives

such’as phot oi nsdlta%i%ﬁda@yoraﬂséﬁl e 1 TPR! 14gednd10dd fh- !fdr}rﬁﬁgepcﬂfxﬁ%'duﬁﬁ'aﬁg of
the LTHC binder. In sone enbodinents, the binder is prinari formed using

a coating fof exmpis,sphenklacbﬂeemsrfm@nmwlm&dlre@inmsms)v\pmlbvmmbmaﬂ re§m$,ymer 20
The incl usi nof a ther l.astic resin me i npr in at
east  sortoTHSHaREess. Rpg e crorhame tdigie lpur asaiper crodoge
coatabi i téfﬂerﬁﬁnci gﬁeﬂsTxﬁ'&:ocelll%Y(ﬁEs alll& ) ceﬁrﬁﬁﬁ%t SEE@JIE: &nﬁ&@ Hhﬁﬁ&d cresin
may i nprove the adhesion of the I—% ayer e donor strate I n one

enbodi nentmotdieerb) oitfemern ot pmgmerzﬁhatdxaﬁeﬂbem @ima(l é»eqba]ylnﬂgzedtoln ercsdinkedt when

cal cul ati ng_wei ght percent) thernoplastic resin, and, preferably, 30 to 45
25 wt . % t ATt Sa9§t3gé5 Pheipinitiairs H@M@ﬁmbsmu%ﬁ%a facalitaie cresehmons @sbe ¢ resin

may be UsquH&%n%l{ Eﬁo%zelén%dm{@nts ol TBRATH Grh&Pldhd ScdaREGR! | Y

chosen to 'be conpati
crosslinkable monomers or oligomers with optional polymer.

20 The inclusion of a thermoplastic resin (e.g., polymer) may improve, in at least
some instances, the performance (e.g., transfer properties or coatability) of the LTHC
layer. It is thought that a thermoplastic resin may improve the adhesion of the LTHC layer
to the donor substrate. In one embodiment, the binder includes 25 to 50 wt.% (excluding
the solvent when calculating weight percent) thermoplastic resin, and, preferably, 30 to 45
25 wt.% thermoplastic resin, although lower amounts of thermoplastic resin may be used
(e.g., 1to 15 wt.%). The thermoplastic resin is typically chosen to be compatible (i.e.,
form a one-phase combination) with the other materials of the binder. In at least some
embodiments, a thermoplastic resin that has a solubility parameter in the range of 9 to 13
(cal/em’)'?, preferably, 9.5 to 12 (cal/em®)'?, is chosen for the binder. Examples of
30 suitable thermoplastic resins include polyacrylics, styrene-acrylic polymers and resins, and

polyvinyl butyral.
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form a one-phase conbination) with the other materials of the binder. In at

| east sone enbodinents, a thernoplastic resin that has a solubility
paranmeter in the range of 9 to 13 (cal/cnB)1"2, preferably, 9.5 to 12

(cal / cng) WOWOMBIBssen for the binder. Exanples of 30 é’GiT&%‘P"é’O”“S

t hernopl astic resins include polyacrylics, styrene-acrylic polyners and
resins, and polyvinyl butyral. -17 WO 2005/ 051048 PCTI US2004/ 038448
Convent i onal ceRiVEREORAl geatinggids. sish ap pyracianit dgiperingrgesispganberided nay be

added to faci.].J b r H ”%aé/ d onto

t he donortog%%ﬂé&aﬁegbg °5%§%grc€’8&§%€g¥ﬁ%e1?§§§§ ayggg‘?‘ 7 %C(?r\%!txﬁ%lﬁé noo\/{ln??flgogﬁﬁtg art. A
pol ymer i cus@ie OV GRE} 6f dohtiki indihels kedi Herhe @l @dpolyimiert orl @g@@tic EOHE layast ances,
to a thickness of 0.05 mto 20 pm preferably, 5 0.5 amto 10 m and, nore

pr ef er ablogn be cpatad,tip aVlepshsoma insteocesaid & thidgkaesy efydedd wmite B pog peaferablyi n at

| east sonme_instances, to a thickness in the range of 0.0 to 10 pm and
pr ef 2r abl§? k@ 9df KB, %EldV\?ﬂoﬁ?cPfFéé@Ey’érfgné%Fi“gha‘fm fW@PF%ﬁ&EWI B& ¥ sposed

cxanp 6, A i e Ak 50 THishRETTar Pl B SPRE B @R hor 11 on

of the trapstely, basoandymy al so reduce distortion or nmechanical damage
of inthe transferred portion of the transfer layer. The interlayer may
al so i nfl uenceAtlhsst adb eptianl mferlaher maasdisposedpewetothe Ad HE Hyendndt he donor
sheet. Typically, the interlayer has high thermal, resistance. Preferably,
the int ertFaé‘s‘iéF 1438/ sThengieriayssicar pe Brede K ri@@PleytodeiaBREE Samasrd t he i magi ng

congtio ntagﬁ{léti]qg}e{lfﬁ% Hanisferftd p?%‘/ticgln&ftﬂ%trm:lé_ﬁpg&f rﬁa%%'l?o tdApsterred inage

non-tunction ayer pi1 cal remains rn ¢ act with the LTHC

| ayer durdistgrticher meahafiedl dpmasesiSn andtrars fartdd potthmtodtid @drdsfer ldyensTier red wth
the transfer layer. Suitable interlayers include, for example, polyner )
filns, nepErayesyeaysal§einguencesiordhegiopokibedepnpiat layer|te{herrsst of thegtagani ¢ | ayer s
(e.qg., sal-gel. de ited.laver.s apo Qsit l.ayers, of inorganic

bxi des ¢ gl TyPRRAS e o e g Al HRRRN pFRRRL Pty Y el dS

or gani ¢/ inREeM 6r ceiRaslyidecdmyRe anddrtBahfinBdRtitidhs patiduillyQo as ekidher | ayer
materials include both thernoset and ther m)ﬁ%asti c materials. Suitable
t hethosetthafaerdersihs tiansfeuerbipage nenifuectional Theyintbdayer pslallykedaipyisheat

or o1 o I CRRSHI it G THE AT Beebf SabtkEdeosraral® nobiblefbnl Bt eRa os.
and pol yugeh haRessfed Bgef hernoset materials may be coated onto the LTHC | ayer
Suitable interlayers include, for example, polymer films, metal layers (e.g., vapor
deposited metal layers), inorganic layers (e.g., sol-gel deposited layers and vapor deposited
20 layers of inorganic oxides (e.g., silica, titania, and other metal oxides)), and
organic/inorganic composite layers. Organic materials suitable as interlayer materials
include both thermoset and thermoplastic materials. Suitable thermoset materials include )
resins that may be crosslinked by heat, radiation, or chemical treatment including, but not ,
limited to, crosslinked or crosslinkable polyacrylates, polymethacrylates, polyesters,
25 epoxies, and polyurethanes. The thermoset materials may be coated onto the LTHC layer
as, for example, thermoplastic precursors and subsequently crosslinked to form a
crosslinked interlayer.
Suitable thermoplastic materials include', for example, polyacrylates,
polymethacrylates, polystyrenes, polyurethanes, polysulfones, polyesters, and polyimides.
30 These thermoplastic organic materials may be applied via conventional coating technigues

(for exarple, solvent coating, spray coating, or extrusion coating). Typically, the glass
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as, for exanple, thernoplastic precursors and subsequently crosslinked to
forma crosslinked interlayer. Suitable thernoplastic materials include,
‘for exanpl ewopobytacrsyl ates, pol ynet hacryl ates, pol ystyr epesusioodysgigt hanes,
pol ysul f ones, pol yesters, and polyimdes. 30 These thernoplastic organic
materials may -be applied via conventional coating techniques (for exanple,
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greater, preferably 50 C or greater. In some enbodi nents, the int elgl ayer
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ther epf,  afontehenibimgion thdrest] &tth@makyEleRgbhwaldlongani ¢ material s suitable
as interlayer materials include, for exanple, netals, nmetal oxides, netal
sul fi des, and ilnengguininesierzlpontablsapsinrgayel metetiglsiocludmn fa axamplei BRI hat  are

highly transm ssive or.reflectiye at the.imging |ight. el ength. These
mater | al s TG CRASSapRre BEHE o TPt PR Dt e PE s parer s e
convent i ongé hi:BRNPNIMERive®r JeflecMAC UM indddiiPidt: SalvBigngtd ATHDRNARAE AkY 0N, OF
pl asma jet deposition). j The interlayer may provide a nunber of benefits.

The i nt er Iteyappliedtp thelightbterhreaeconvemgmi lagtr vishenverinaheechoiqueniey.i ecufimom t he

light-to-heat conversion |layer. The inter]ayer may also act as a barrier
t hat {Can pPEVEHE: QWuWafiVé‘PPéFloﬁvrordjiarWéﬂf"rtﬁ]&P‘i’%ﬁ*PI@xchange to or from |ayers

proxi mate ther r : ttal ' he
tr »an)sf er 5 | aygﬁﬁégde%lﬁ%%@ﬁ]e@ ﬁg&@%%ﬁ%ﬁ%ﬁnﬁ&?ﬁ?ﬁﬁf@&cgﬁ %@ tEbreg?ls 8% red.
For ~exanplagainkithe trahsfed afyedterid drona i 1Rht-w-hdaecomlersibid kyes e Mhe terdayer mhy t he

tenperature at the interface between the interlayer and the transfer |ayer

rel ative tas0aseas 2PBELLIET @NATEEnhEYW PHCEHOT COMAMInAiap eXChpRZSIOPEYIMhpr ove
th ity (i s .
tr gng? 2r Ir é@%%@@%"m% (Eaﬂe%rqg's gg@%hégfosglﬁdﬁ%? ?% rt%/}%?ﬁﬁrr%?/ atgl%s%d %légéﬁr%ﬁg?errl i mproved

pl astj ¢ 2QayeeR®Ehat thRrrhiiey dustdbdd Matetidls ¥Rt B irddsferfdde Hob beirhisly ahe filetlagomnt ai n
addi tives, including, for exanple, photoinitiators, surfactants, pignents,
pl asti ci zews actasd thoaal Agfusete comtel thiviealpaetre of theheteifapedieregpathsray  depend

f h as, f e, th ial of the interl h
material ha e apb e TBREtE By BnSaidte A e BRI bpBr T s o

the transfefis hay 8hprobB8ie quality (i.e., surface roughness, edge roughness, etc.) of the

transferred layer. The presence of an interlayer may also result in improved plastic

20 memory in the transferred material.

The interlayer may contain additives, including, for example, photoinitiators,

) surfactants, pigments, plasticizers, and coating aids. The thickness of the interlayer may
depend on factors such as, for example, the material of the interlayer, the material and
properties of the LT HC layer, the material and properties of the transfer layer, the

25 wavelength of the imaging radiation, and the duration of exposure of the donor sheet to
imaging radiation. For polymer interlayers, the thickness of the interlayer typically is in
the range of 0.05 um to 10 pm. For inorganic interlayers (e.g., metal or metal compound
interlayers), the thickness of the interlayer typically is in the range of 0.005 um to 10 pum.
Multiple interlayers can also be used; for example, an organic-based interlayer can be

30 covered by an inorganic-based interlayer to provide additional protection to the transfer

layer during the thermal transfer process.
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25 wavel ength of the inmaging radiation, and the duration of exposure' of the
donor sheet to inmaging radiation. For polyner interlayers, the thickness of
t he inter%gx(@_ plcally isin the range of 0.05 pmto 10 m For inorganic
i nterl ayers (&3 et al or metal conpound interlayer sFCT{ROG IR ess of
the interlayer typically is in the range of 0.005 gmto 10 gm Miltiple
interlayers can al so be used; for exanp an organi c-based interlayer can

be 30 cover ed Aibeamal trasisafaver tﬁd%@éﬁqdﬁ{l @Fei doper shegt. pFhsvirapsleniget 28nal
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heat. In sone enbodiments, the thermal transfer layer can | nclude
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form for exa% color filters, electronic _circuitry, reS| stors,

di

capaci tors ermab Bppsferdayer can e psed it e STeremplentrior s elecignic
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chai@e celihas, #Rld efest trhiksdibid] Kipolan@indistdre) Siljah@lonsfaasikdrs, BIQRNI C
conduct or- et al -organi ¢ _conductor stacks, integrated circuits,

phot odet é@REISHTS, metadrigsulatensasicondagiey Gﬁ@é%orsﬁlﬁrgerﬁ@gpleﬁdﬂﬁgt?saplﬁiﬂ@m@r enment s, b
filters ng alglnSulgt 9 tgicl%pogcr'a.lf\{c%%gduc a'—nqetal cfrégrgxm 4 oﬁ étacks tlﬁjﬁtr%tg f filters,

and the MK mrr coup sensors

(e.g., e\b@@@ﬁs: ﬁﬂéto&&:@@t@fsslasﬁ@Qé&eﬁwleg\hﬂﬁﬂ graSiaps (hbhgrdpﬁic%ﬂérﬁélﬁm%tsc
sensors, and the like), optical cavities, piezoelectric devices,

ferroel ec£t: gl,@dﬁdrﬂipc@léers tgaimﬂattdnmgtﬁtetrercu% fiferse @mﬁoﬁhnézkcbnsn@mapél@ttqs, for

exanppl e, ﬁ nbiljnatloragatf ield effect tranistors nd or

el ectrol &ﬂF ESc BN PEISGS Y “GEINY & Bt PRSPy B aSﬁH”&ﬁF’F’E?&l di spl ay.
Qher i { Qfsoytbierb e ARCkcRYorl 1230 M) Mridal 2y AL, g&@éﬁ@&ﬂ@ Rkvitgansfer unit
and/or a singl'e [ayer. The transfer |ayer can be sélectively thefmally

t r ansf er Medodleatrnc dﬂacﬁoﬁm flkh bamemies, droombatsantherebf; forooampts, thecept or
substrate. H@here cg? %ﬂe desired, nore %Gan one transfer |ayer so that a
mul ti | ay &PTOGREPR QELP ffegt frangitare Ao sas cizolyirgseeny g pRagtive

matrix array for an optical display. Other items may be formed by transferring a

20 multicomponent transfer unit and/or a single layer,

The transfer layer can be selectively then:_nally transferred from the donor element
to a proximately located receptor substrate. There can be, if desired, more than one )
transfer layer so that a multilayer construction is transferred using a single donor sheet.
The receptor substrate may be any item suitable for a particular application including, but

25 not limited to, glass, transparent films, reflective filns, metals, semiconductors, and
plastics. For example, receptor substrates may be any type of substrate or display element
suitable for display applications, e.g., emissive displays, reflective displays, transflective
displays, micromechanical displays, and the like. Receptor substrates suitable for use in
displays such as liquid crystal displays or emissive displays include rigid or flexible

30 substrates that are substantially transmissive to visible light. Examples of suitable rigid

receptors inciude glass and rigid plastic that are coated or patterned with indium tin oxide
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The receptor substrate may be any itemsuitable for a particular application
including, but 25 not limted to, glass, transparent filnms, reflective
films, met&@oseipmonductors, and plastics. For exanpl @CTASEWHOIHH4S
substrates may be any type of substrate or display elenent suitable for

di splay applications, e.g., em ssive displays, reflective displays,

t ransf | ect iov ere aicapizey sithritve tanpchtard éy-sidcap(lAPS) onottiet hansisidketrudarept or
substrates suitable for use in displays such as liquid crystal displays or
em ssive diRPRHDSE OTZARICHRESIEPE-d or flexi ble 30 substrates that are
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i ndi um ti nfiek deflectiz® s 20057610 48nFEb] 4iSRQ Gne 38v i yepoptabfilist cui ti zed
with | ow tenperature pol ﬁ-si licon (LTPS) or other transistor structures,

£
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films, metabied BREGY n HIXEIRINIE Subk@hte Dr traRbertdiao thd®oxibik SR sFHebBdinat es

can also be coated or patterned with electrode materials or transistors,
f or exanpl dommesrsi stemporry eyrser fubstrasel Bliitabletgojynaer stbstratdsendlivdeepdydstsrr at e or

carrior élﬁgeéefcaiggﬁﬂo&%ﬁﬁfi%kierééﬁ%?f e tﬁ%}ﬁ?&&%&hﬂ%ﬁé}%@%@%ﬁ%ﬁé? ’
{600 PO YELRIRERIERLS PRVERPIAG (o PObTHIN AR RcE) BRI S Doee ©
pol yvi nyl i geheinyhbatilgetc.), palyosecrylkr baet @l S, ceitilosg triacethleptediskse atetatepases

(e. g}13 cellulose triacetate, cellul ose acetate), _and aqther conventi onal
pol yiveri ¢ PPf pibepsayentionsl ppiywess fitpy usediep fppeFtgakipicnakdpg etgaBicCuni nescent

devi ces on pl.ashlfnGUls bE gssci_ln 1551%3}1}035118;&21? ; i?-ﬁsséf%ﬁ?egralb?e I!Oriﬁ(%ljd&l a grrier

. 91%
filmor coating on one or bot aces o e sti € substrate to protect
t he organi ¢ilini ghbatlfy @ridetdr bgthtkRviaeR o ARcplidieishbsttagabpestes the Grgueis ighur e t o
undesi red | evels of water, oxygen, and the |ike. Receptor substrates can be
pr e- pat t er AEUMIRE dRvigepandikeibelesindes BPmedxpeiwrd thatndesiraddavdlselovaier, ouyesai t or s,
i nsul at or ri?ﬁ{% ﬁ{)acers, color filters, black matrix, hole transport
| ayers, el 8 n1 Bransport | ayers, and other elenments useful for electronic

di splays or ot h@ecep#bk BY¥iA&Scan be ptpafteeldahitt dyl SHer Gfor8 of cléQtddes,f il ters 30
of FIG 1), any suitable color nmaterial nmay be’included in one or nore
transfer | &ypasistorst capheitaarinsulahesls, speers collartgtens, btale matrix, hole transport
layers, electron transport layers, and other elements useful for electronic displays or other
20 wdevices.
To form color filters (e.g., color filters 30 of FIG. 1), any suitable color material
may be included in one or more transfer layers of the donor sheet. The colors of the
- transfer layer may be selected as needed by the user from amongst the many available
colors normally or specially used in coler filters, such as cyan, yellow, magenta, red, blue,
25 green, white and other colors and tones of the spectrum as contemplated. The dyes can be
transmissive of preselected specific wavelengths when transferred to the receptor substrate.
For many applications, highly transmissive dyes, e.g., dyes having an optical density of
less than 0.5 optical density units within a narrow wavelength distribution of 10
nanometers or less when those dyes are present on the receptor substrate, may be preferred.

30 Dyes with even lower absorption characteristics within those narrow wavelength bands

may be even more preferred.
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transfer |ayer may be sel ected as needed by the user from anongst the many
available <colors normally or specially used in color filters, such as cyan,
yel l ow, npgeifsdsidi§d, blue, 25 green, white and other catwuseandsienes of

t he spectrum as contenpl ated. The dyes can be transm ssive of presel ected
speci fic wavel engths when transferred to the receptor substrate. For many

appl i cations, AvyglaycdibemMEraadvelagoreon ifhdieat BiQonBaYiMe: én@pidical density
of less than 0.5 optical density units within a narrow wavel ength
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vari ety afossthghablevetorifitel trahsfg 1iets, aAd adteBivee dWhen 8Yigsis k@ sd inciddate, UV-
stabilizers, filmformng additives, photoinitiators for photo-crosslinked
or phot o4t seEsHnRaisradlebrohe fiyg ahsprbs light elthe pagefreguesny axidhésisiegs. Wien a

dye,is used. as_an.addit.ive, . it i,s generall referabl e.that..the e absorbs
o % of Tt R0t TP SRl pemdshe P T RS P i et R 4Rl S ona
adhesi ve shay @leqidhty at 8@ imapihiReordidt idtate absorbs Iight of the sane
frequency as the imaging |aser or light source. For color filter transfer

| ayer s i ncl udifivgc@pyisertteansignlayes inchiblies pigmesist anyeppithlde pigest mapbepr ef erred

pi gnments may.i ncl ude .t hose |isted, as havi.n opd.col or r mnenc and

tr anspar diey HHPERESRBRET AP AR 2105 BB T ARMDER SIPURETPELE grent s)
15 Ei t her;nAQRngaaey s Bk NFIRERAS MUSRA! BhQNFanabodd, Slithe UnpRifRERY My be
used. In the non- aqueous case, solvent based pignent dispersions nmay be
useltb al ordgthar hdn-aqueapprraneats dispssions of pigasedintiimde mayi hearseEllw deitoaTM
acrylic resins avail abl rom DUP8 Howev i e preferred to use

gf nt).. er. it  may,
an aqueoddUEAtS FRFsTWHFTHPasH GHERL AIPHFiRBEMAY Ph ites Alowgwith ap ARPrARRe
preferredqp BT S Pe Fifhci®! 19410 Qf; %’5&5@‘@61' BABEHYS HALIRE! §1 ONS
(i.e. Aquios eI I % 20 supgp?i egacgy I—ééa{(}:ot eclﬁ an ?ﬁgﬁnrmst gﬁeFlgr red bi nders
may be thnsebegpefeirtd calseyndesdogndidperkion ofipimat inthddrngn (tis ease,Neomioyd BTTM
acrylic resins_from Zeneca Resins). The use of ) ) ) oIM
preferred pigments may be in the formh of binderless aqueous dispersions (i.e. Aquis II
20 supplied by Heucotech) and the most preferred binders may be those specifically designed
for pigment wetting (i.e. Neocryl BT™ acrylic resins from Zeneca Resins). The use of
appropriate binders may promote the formation of sharp, well defined lines during transfer. )
‘When the color filter transfer layer is induced by a high powered light source (i.e., xenon (
flash lamp), it may be necessary to include as binder an energetic or gas producing
25 polymer such as disclosed in U.S. Patent Nos. 5,308,737 (Bills et al.) and 5,278,023 (Bills
et al.).
The pigment/binder ratio is typically 1:1 but may range from 0.25:1 to 4:1. A
Mayer bar may be nsed to coat the colorant layer. Typically, a #4 bar is used to coat the
dispersion which contains approximately 10 wt. % solids to give a dry coating thickness of

30 about 1 micron. Other combinations of dispersion % solids and Mayer bar number are



appropriate binders may pronote the formation of sharp, well defined |ines
during transfer. Wen the color filter transfer layer is induced by a high
power ed | i ght 2e@wsnes (1 .e., xenon flash lanmp), it my bederessaryto

i ncl ude as binder an energetic or gas producing 25 pol yner such as discl osed
in US. Patent Nos. 5,308,737 (Bills et al.) and 5,278,023 (Bills et al.).
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A Mayer bar may be used to coat the colorant l'ayer. Typically, a #4 bar is
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general, a dry coating thickness o? 0.1 to 10 mcrons nay be desired.
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el ect r ol ur§shaipert 2. e Ehpatemingzy detcrifed hereing 6oley filisrndYamsselesievedhj or surf ace

14 of the substrate 12 i.ng .anv.,suitabl e .techni.que, .,e.g.. LIl patterning

2s descr | STRLY Bt o Rt Sas p LRI NG 9% Breri il IR er Tea
to the el eelor il MARSER rals@ARA0 BR AR trbRindh&ee@kGidnp 20 s Bhtthe JA16r coOl or
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coloy. filters. 30, may be 10 transferred to a_.protective |ayer (not shown)
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as is furherolBsatbhRLIARNEHN as PSRN BQIBOSLBAL Sn séine PBSKintRLs! L X may be
for-n<§d on the electrolum nescent elenment 20 and the color filters 30 then

t r ansf er r dthck anagpe rtay be Soimedt dnethb tlactkolamiresoenaalemsnif 26 4fdehe deleciiitdyed0 her ei n.
FIG 2 is a schemtic diagram of e@not her. enbodi rent of an el ectrol um nescent

1.5 devi c&Pepgirnstered & aRaris U s ek matgg of Bduihe descrdiehibe®ini n many
respects to elggts alum ¢ %IQEV. L e ijJrent shown
in FIG 2, el 52‘13 'r%fgud#nﬂr}é&g%g(%@E ewdégﬁ%%gr ﬁ%@u&%&gaﬁg[gg?@gﬁpﬁggﬁean

el ecty ol untevies ¢eémt Tied dsRrluh2@sdear dRiteA00as dTBjilRf insutidyarespetth4oof substrate
112, and color_filters 130a, 130b, and 130c (hereinafter referred to

col | ecti vélegtralymingseentideyice @ of B, It dn theerehodungr shewer inBIG.- 3yer 140. 20 The
el ectrol unj n N i nclu fi.rst elect e 122, ) d

ol oot r ode EOESREResEHE Bt JOCEAGRL L hsPub 11 T SEL e B0 BB TP
first el egémedenl?Rajanehfdde 114 of substrate 112, and color filters 130a, 130b, and 130c

(hereinafter referred to collectively as color filters 130} formed on a protective layer 140.
20 The electroluminescent element 120 includes a first electrode 122, a second electrode 126,
and one or more device layers 124 positioned between the first electrode 122 and the
second electrode 126. All of the design considerations and possibilities described herein
with respect to the substrate 12, the electroluminescent element 20, and the color filters 30
of the embodiment illustrated in FIG. 1 apply equally to the substrate 112, the
25 electroluminescent element 120, and the color filters 130 of the embodiment illustrated in

FIG. 2.

Electrolurninescent device 100 also includes a protective layer 140 formed over at
least a portion of the electroluminescent element 120. The protective layer 140 may be
formed on and in contact with the electroluminescent element 120. Alternatively, an

30 optional layer or layers may be included between the electroluminescent element 120 and

the protective layer 140.
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second el ectrode 126. All of the design considerations and possibilities -
described herein wth respect to the substrate 12, the el ectrol um nescent
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and the color filters 130 of the enbodinent illustrated in FIG 2.
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material s, e. ghhe dorddises |30eue rpnstersd to panayak sunisen 1E%9h the PRSItV lyPbn No.

2004/ 019 7 ( Padi yat t al. d US.. P . .5 6,522 067 f et
20Oy O7p oY As ot hein B redar 8BS colos G 86 BE e RBrotmp b A8t AL T
protecti Vﬁd.@}’ﬁé col%ﬂﬁlt,el@@3@%?&5&@&11%5&5{‘&%& R)@%z?g Eﬁoﬁﬁé@ﬁsiﬁé liﬁyers 30 of
el ectrol um nescent device 10 of FIG 1, the color filters 130 of

el ect r ol wwitakls teehtiqde\d. £.eco2 0k ey, dpen fmtined pusiimgy e an)scresuiptiabhgortiek heti que,
e.g coatin e gd., .Spi,n coatin rinti .6.0.,. Screen prjnti or ink
jetllo prﬁfmq%ﬁg})!ﬁ?g’%wgip@%ﬂfm VE‘PFg)rﬁeE m‘?Fay?ggtoggﬁg@PW’&ﬁ& tkﬁ?ﬁg‘?jo‘ir?ntslg?ggraphy,
and t her f t . S i i S t No.
G 114, ooa (VBT B aro T REet 2,8 PREROROCS PFREE CTERCRD 1B 150 are
t r ansf er rgelfetrod thae thercoice diltensel 3D ayetrankfdredso g graifttivetlegdninuemgddTdescri bed

herein. O her elenents nmay he forned on the el ectrol um nescent el enent or
pr ot ect i Viechmignes aydescrigedfiereipy ack matrix, etc. For exanple, FIG 3 is a
schematic dia i : i devi ce
300- Bl eot r of P ReL SbnBOHATbe SRRt LB BRiEREL O BERGEAe

el e¢s r ol uaydresgeblackdtmirdeettO Fof exdmiple, FIGNS ied ebtmadidibfrasceminothdevi ce 100 of
FIG 2. Electrolum nescent device 200 includes a substrate 212, an

el ect r ol urRbrsiime of an elesirlumingseent dedcod’th Hegtipluminescgaiedeyice 290 it he

substrate.?2 ._and I fi rs 23 30 rei nafte

referred 3[1161%1%1‘01 %é%’é’%g%’%%s gd; elg&o Ot(ljlr? Ille%t%gf %evicggl)%’ of%‘fg. ?amf elg&?olﬁnnuescen
device 100 of FIG. 2. Electroluminescent device 200 includes a substrate 212, an

electroluminescent element 220 formed on a major surface 214 of the substrate 212, and
20 color filters 230a, 230b, and 230c (hereinafter referred to collectively as color filters 230)
formed on the electroluminescent element 220. Electroluminescent element 220 includes
a first electrode 222, a second electrode 226, and one or mote device layers 224 positioned
between the first electrode 222 and the second electrode 226. All of the design
considerations and possibilities described herein with respect to substrate 12,
25 electroluminescent element 20, and color filters 30 of the embodiment illustrated in FIG. 1
apply equally to the substrate 212, the electroluminescent element 220, and the color filters
230 of the embodiment illustrated in FIG. 3.
Electroluminescent device 200 further includes an optional black matrix 260
formed on the electroluminescent element 220. Black matrix 260 includes a plurality of
30 apertures 262a, 262b, and 262¢ (hereinafter referred to collectively as apertures 262).

Although the embodiment illustrated in FIG. 3 includes only three apertures 262, the black
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formed on.the el ectrol um nescent el enent 220. El ectrol um nescent el enent 220
includes a first electrode 222, a second el ectrode 226, and one or nore
devi ce | aywncs082d51psi ti oned between the first el ectrodec2lBd2@ad3tde second
el ectrode 226. Al of the design considerations and possibilities described
herein with respect to substrate 12, 25 el ectrol um nescent el enent 20, and
col or filteesix3b0ekn idtudrdigdiinad nirhbe 9F bpdredes. rEach Gperfure 2¢phiyy ed@ahyy to

t he substrate 212, the el ectrolum nescent el enent 220, and the color filters
230 of them%@§@dhﬁ§hﬁalPW@%FFEP@HmiEdF9@@L§“3EIectrolunlnescent devi ce 200

further includ

el ectrol um nesg%rﬁ%ﬂe tb!la ?%Eaégi @%%m ?%gqﬁﬁﬁp&@%u%%g%&)ﬁf lt.lol’ %tfso{ y of 30
apertures ZbhHaat 1%&2bmpﬁwé coBisst (alnerpﬁitmflm. ThE Black ehatrx TEO (t@dtdilyel y as
apert ur es 262). Al though the enbodiment illustrated in FIG 3 includes only
t hr ee3aper maludingabsorbinger poacwlectipgmeials? 0o5 05ies ST FULIBEO0REDSB448 natri X
260 can include any suitable .n apertures. .Each ertu y t ake
2ny o t abEEe gtﬁ%eﬁﬁoméedgamumffwﬁal&% e €058 AEmERG: o Cofor TGt

bl ack nmatrjpx oA, QB rb

anbi ent i ghtdﬁﬁ?a?rpr@{g@gﬁiglnyﬁzg ﬂl,l p?%%%??qyr%'?g%'?he %Qgcﬁﬁoorroaft%?% 260
(typi cal | yetomiuet oiidegn ahﬁs;ﬂiy smgstmte i Whtlethirbg(apidrads in aedsil matxixyss,
nmetal sulfides, dyes or gnents) is _forned around individual pixels, color

conver si ondtAl SRS to Back @PIQPUIFP pxide.s The resinflagk matrxypan pg C%?@OIHP & ays, the
bl
it 2S:Ta3r/mts L%n’s;ql %Lbst?ﬂg é’? %l]eﬁr %J '{ﬂ &9/?5 | e&% tﬁin rfalt%ﬁ{%d u%ﬁrg mh%ékz%ﬁy on a

al ternat i veo hehidMecadkgle Bkl UeRs [trﬂaethmTfé@mrtﬂﬁdkrmﬁﬂ'lﬁféKaﬁ@t [t'l%ty@ﬁ:@ﬂﬁe coat ed
onte)et he 10 di spl ay substrate or el ectrol uminescent device and t
t

pat tler ned wﬁﬁwﬁﬁ@ﬁweﬂqu’f@b'rlaﬁhplﬂmept Igedingth iwdnah c@nrbﬁgitfﬁ@plﬁ fcpattegewsigy in a

thin resin_bl matrlx oatln 1nec to.use

rel ativel y l}?t‘gﬁ ?ﬁr 55?8 & sthe\tmﬁcgﬁn%]g)hggg %1?‘?? ?5% ?fl%l?cﬁ usi ng
phot ol i t hogHeaRb Yhe dévk%rdaﬁ{g M@kial (&R AakodBLEH & Re&HIEANN IQJE‘S tansier red
froma donor sheet to thé device using a thermal transfer met hod, such as

descidpbed 6&61.1?5 (Pehompytet Ao). 15 6,461, 775 (Pokorny et al.). In sone

enbodi nent s, color filters 230 transferr
el ect rol um nes (SPTE CERRR e t wn?ﬁﬁfs ?&c‘ﬁa‘ém g?nsgqqegé? tl'5'30 is
transferreded:Q) 8RinBREAL HERent208 s0fh RRIONBIIPHRGK 3RE frhﬁ‘sfe')r@?i tH%h Aferfly

sui tabl e techni que as described herein. For exanple, color filter 230a can
be transf e2&2edf cptomg éidckmeatéls 260 ofinhimcdaitable téchnRBO as described herein. For

example, color filter 230a can be transferred to aperture 262a of black matrix 260.

20 . In some embodiments, one or more of the substrate 212, the one or more device
layers 224, and the color filters 230 may be configured to provide polarized light as is
further described, e.g., in U.S. Patent Nos. 6,485,884 (Wolk et al.) and 5,693,446 (Staral et
al.).
As described herein, electroluminescent devices may be either top emitting (e.g.,
25 electroluminescent device 10 of FIG. 1) or bottom emitting. One such embodiment of a
bottom emitting device is illustrated in FIG. 4, which is a schematic diagram of another
embodiment of an electroluminescent device 300. Electroluminescent device 300 1s
similar in many respects to electroluminescent device 10 of FIG. 1. Electroluminescent
device 300 includes a substrate 312 and an electroluminescent element 320 formed on a

30 first major surface 314 of the substrate 312. The electroluminescent element 320 includes
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20 In sonme enbodi nents, one or nore of the substrate 212, the one or nore
device |layers 224, and the color filters 230 nay be configured to provide

pol ari zedwlg Mdosagugi S further described, e.g., in U S p@atostios/dissis
6,485,884 (Wlk et al.) and 5,693,446 (Staral et al.). As described herein,

el ectrol um nescent devices nay be either top emtting (e.g., 25
el ect r ol ugtiResieaNdedeY| L&Y Qbctfdde328) ar@onb OF ok @idel hjtds 3ENFoshitidd
enbodi ment of a bottomenmtting device is illustrated in FIG 4, which is a

schemat i cbaliweagrtberfitst elgpioedect2? apailedienent eledtragn 38f.ect r ol unmi nescent devi ce

300. Electrolugin ent vice .300.is. simlar in.na respects t

ol ect rol um nesdei T ey b oA Eine e e DoTREERRARS 4L 300

i ncl udes @ &idhotor#i@. Bhnandviad 36h acl vRlortNREeNtctR @R ceRCRviRI TBd On a
30 first mmjor surface 314 of the substrate 317, The el ectrol um nescent

el enént 3h anbodugkes, col@Filv6 053 k] B3 PCThdiSpat/rofs84d 8 eolkectistly d ect r ode
322, a second. el ectrode. 326, and.one or nore devi ge | ayers 4 sjtioned
bet ween t OI%IW§%3 aefpged %@S%agwrééﬁmlé & @I@?g.ﬁ @E’)?B f f er ence

bet ] | ] | 10 of
I L e R o S i

5 this endtaehwaeds, at Radtarpottidd &f1i:h83Mited I3k crrdithidd0ent el A28 pakes ef erred
to collectively as color filters 330) are formed_on a second maj or surface
316 of thdranghsihsgee 32 2nd icipcidpriton at frasicerieselarifilte? 30. 38hangh oply e cal

assqgiati g it h e el gl,um nescent el e L ln t.her Lds, at
P A SR Eh e e e e S S N e

t hrough shiister of €o1SdR1RE@.d. Srell BEd SRBA; 10 Réenl BRS et®NBurftREOr filter 330. _
Al t hough only three 10 color filters 330 are illustrated, electrolum nescent

devi ce 30@eqtmjuniinescantadesivy 390 mayhndudeaploek metfrixdormed én theependenajor, red and’
green; red r bl ue c. .Further,, el ectralum nescent device 300 may

i ncl ude as%ﬁag%il%nn‘gts}lijﬁl\fr#eoﬁ?bﬁ l%ﬁ’lrh’?édésgégg‘?fﬁh‘?@flor - ) surface 316 of
substrate 312 g8 of thelddbibMesnsitREAIOnL AR PSsPilitiesAbdcrBbd hO8indeRh B3pect to

consi derations and possibilities described herein with respect to 15 the

subd6fr at ethg 2ubstrite 18| e eleolrolmimuesscan elegicah@hitand Ghe chat filtess HbdIIFIGE il lapplys 30 of-
FIG 1 appl equal.ly.to simlar elenents of the diment illustrated in
fle o TRty PR Rt b e BrdtnL S utd Foitage. o scussed and
reference has been nmade to possible variations within the scope of this

i nvention. These and other variations 20 and nodifications in the invention
wi | | be appar diitisttanive bmbedisdents| cfdhis tnvichgorast didctidseditnd reference has been

made to possible variations within the scope of this invention. These and other variations
20 and modifications in the invention will be apparent to those skilled in the art without

departing from the scope of the invention, and it should be understood that this invention

is not limited to the illustrative embodiments set forth herein. Accordingly, the invention

is to be limited only by the claims provided below.
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departing fromthe scope of the invention, and it shoul d be understood that
this invention is not llimted to the illustrative enbodi nents set forth
.herein. Accordingly, the invention is to be limted only by the clains

provi ded bel ow. -26 CLAIM5S 1. A nethod of making an el ectrol unmi nescent
device, the nethod conprising: fornmdgafisel ectrol um nescent el enent on a
substrate; and selectively thermal 'y transferring a plurality of color
filters to the electrolumnescent el enment, wherein selectively thermally
transferring the plurality of color filters conprises: providing a donor
sheet cohpri shmgtkod ¢fanalfieg an elgetrolupdrsrisednd de vies, tthremgded coslaangsuch that the
transfer | ayef | S _proxi rt}ai)e 1t he teI eect rtol un‘iHEe(s%ent el enent; and sel ectively
heati ng porti SHBMe A HEYY Ipcsscﬁrée"“tl TE R 5ffaye’tapgmsfer portions of the
transfer | ayegletfidly ithemdon @hn FOERE aluks B8Rk ikibngscent el enent. 2.
The method of claim1, wherein the transfer |ayer conprises at |east one

col or antelectr®lunTinescaet dherderss wherginrselectively theemaldy trpnsfeiring thoplirabigy af bl ack

mat ri x OCnIOt zﬁt eloectrr gsl_um' nescent el enent, wherein formng the black matrix
conpri se§ & ER VY t hermal |y transferring the black matrix to the

el ectrol um nescentpreligint dondh et Forhfi@sindh aeksfemhbydrx conprises a plurality
of apertures, and further wherein selectively thermally transferring a

plurality of col orpokitionigghe dermrishess suehl that the arysfeeyerds pypximaiadicerring a
plurality of goko[ fil ters 1o tt_he deI ectrol um nescent el enent such that each
color filter St BIEY al TP§ 08" Col or filters is transferred to an

aperture of the plsdrealivdly hedtinaRRitisHs@TF 1ef ddndeshedet Rctkem@dif/iansfeft. The met hod
of claim1l, wherein the substrate conprises a plurality of independently

addr essabl e @@ttians of e easfer layerfreride Hoeprshedd tath cectiphupiaestenhe

el ectrol um nee%%egltt el enment conprises an organic em ssive material. 6. The
nmet hod of claimb,” wherein the organic em ssive nmat'erial conprises a |ight
emtting polyner. -27

2. The method of claim 1, wherein the transfer layer comprises at least one colorant.
3. The method of claim 1, further comprising forming a black matrix on the
electroluminescent element, wherein forming the black matrix comprises selectively
thermally transferring the black matrix to the electroluminescent element, wherein the
black matrix comprises a plurality of apertures, and further wherein selectively thermally
transferring a plurality of color filters comprises selectively thermally transferring a
plurality of color filters to the electroluminescent element such that each color filter of
the plurality of color filters is transferred to an aperture of the plurality of apertures of the

black matrix..

4. The method of claim 1, wherein the substrate comprises a plurality of

independently addressable active devices.

5. The method of claim 1, wherein the electroluminescent element comprises an

organic emissive material.

6. The method of claim 5, wherein the organic emissive material comprises a light
emitting polymer.
27-



*7, The nmethod of claim1, wherein the el ectrolum nescent elenent is capable
of emtting white |ight. 8.-'The method of claim1, wherein each col or
filter of the plurality of color filters independently conprises a pigment
br dye. 9. The nethod of claim1, wherein at |east one color filter of the
plurality of color filters is capable of passing red |ight, wherein at
| east one color filter of the plurality of color filters is capable of
passing green light, and further wherein at | east one color filter of the
pluralify of Thehsthoflidf tkirs i whempatht eleofrolpassscant blewent isghpablel® A net hod of
maki ng an.el ec rokuginescent device, the nethod conprising: formng an
el ect r oF RS LEUR{I8RY enent on a first major surface of a substrate; and
selectively thermally transferring a plurality of color filters to a second
maj or surface of the substrate, wherein selectively thermally transferring
t he pl uBal it Yhometodof clafm|lf whereozaph celes filtgr dthelplneplisy doeder Hieeet

conpri si a transfer.|ayer; sitioning the donor sheet such that the
transfefn%fg'ﬁif’élfm'YSCO&HWF%P@%@E‘@O’@&COM maj or surface of the substrate; and
sel ectively heating portions of the donor sheet to thermally transfer

portions of the transfer layer fromthe donor sheet to the second ngj or
surface%of Thensthodtof ataen |1 wheraimest¢nstonsfcobaifilieg ohihe plwality of aoonescent

devi ce, .t he.net had conpri si ., formng,an el ectral.um pescent,. el enent on a
Sobss r oS iR of SERIeSHy flons, AU i8R G P e o PR BB E o T

el ect r oba1p} ARGS BMtapatfit 6MBAking 3RENIBHE Ghll Agther WABfeIRAt¥ast sRN&A&I iRy a
pIuralltg of color filters to the protective |ayer, wherein selectively

t her mal pijthe phwalite of elgr ithers pi aapabtle oy paskingdlusrlight! t ers conpri ses:  provi di ng
a donor sheet conprising a transfer |ayer; -28 positioning the donor sheet
such that the transfer layer is proximate the protective |ayer; and

selectively heﬂéth@cgomﬁltih%)aﬁemtr@lhﬁuimmm dehesthd Bethbeesmblising:r ansf er
portions of the transfer layer fromthe donor sheet to the protectjve |ayer.
12. A met hodfosmingas shestrahimeinerceriglemenios adhst mapbsurtios pf agubstasr ad ng at

| east one selectively thermally transferring a plurality of color filters to a second major

surface of the substrate, wherein selectively thermally transferring the plurality of color
filters comprises:
providing a donor sheet comprising a transfer layer;
positioning the donor sheet such that the transfer layer is proximate the
second major surface of the substrate; and
selectively heating portions of the donor sheet to thermally transfer
portions of the transfer layer from the donor sheet to the second major surface of

the substrate.

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

forming an electroluminescent element on a substrate;

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

selectively thermally transferring a plurality of color filters to the protective layer,
wherein selectively thermally transferring the plurality of color filters comprises:

providing a donor sheet comprising a transfer layer;

8-



- el ectrol um nescent device, the nethod conprising: formng the at |east one
el ectrol um nescent device on'a substrate, wherein forming the at | east one
el ectrol um nescent device conprises: formng an el ectrol um nescent el enent
on the substrate; and selectively thermally transferring a plurality of
color filters to the electroluninescent elenment, wherein selectively

thermal Iy ¢ anst Chodiihihf SRl AEL IO nabBleafaliel LSESs SRIRRLSSR: provi di ng

a donor sheet co rrsing a tra ayer; position onor sheet such
that the trapshetivt ayer, and proxinate the electrolunlnescent el enent; and
i i r she t to. ther transfer

selectively heatin i,ons of the dono 1y
portions of the tF‘“g?FE‘f"St Y heateg p‘?"PBﬁ% ‘Ef?fg El%‘?‘%rs %ﬁﬁé‘éfhefr%al I‘Féa“Sfer .
el ectrolum ”?&%%Hé thgﬁggcr Iayer fﬂﬁ?tﬂé%ﬂ@ﬁskféétt%'t Qecu%] & n selectively

heati ng portions o nor” sheet conpri ses s t|v y irradiating
portions of the donor sheet to thermally transfer portions of the transfer
layer f rg mi Re dtg(r)]é) of I‘?’lgl?l%tg a%%letctrl!glu?nllr?ecsgén? lcglrc?r 1%;331%3 %m%hggg re]t’;[ feast %?IC
electroluminescent device, the method comprising:
forming the at least one electroluminescent device on a substrate, wherein
forming the at least one electroluminescent device comprises:
forming an electroluminescent element on the substrate; and
selectively thermally transferring a plurality of color filters to the
electroluminescent element, wherein selectively thermally transferring the plurality of
color filters comprises:
providing a donor sheet comprising a transfer layer;
positioning the donor sheet such that the transfer layer is proximate
the electroluminescent element; and
selectively heating portions of the donor sheet to thermally transfer

portions of the transfer layer from the donor sheet to the

electroluminescent element.

13. The method of claim 1, wherein selectively heating portions of the donor sheet
comprises selectively irradiating portions of the donor sheet to thermally transfer portions

of the transfer layer from the donor sheet to the electroluminescent element.
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