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15 Summary of the Invention

Selective thermal transfer of organic electroluminescent materials (also referred to
as organic light emitters), and more specifically of light emitting polymers (LEPs), can be
important in patterning organic light emitting devices (OLEDs, also referred to as organic
electroluminescent devices). More traditional patterning methods including

20 photolithographic techniques, shadow mask techniques, screen printing techniques, and
others, have been problematic in patterning organic light emitters, especially for making
OLEDs based on LEPs and/or in making high resolution pixilated displays. Selective
thermal transfer can be a viable patterning method for a wide variety of organic light
emitters and for a wide variety of display constructions.

25 Some LEPs can be difficult to selectively thermally transfer with high fidelity in
their pure form. In many cases, this might be attributed to physical and mechanical
properties of the film or coating of LEP material being transferred. Some physical and
mechanical properties that may be important include molecular weight, intra-layer cohesive
strength, and the like. The present invention contemplates blending LEPs with other

30 materials to modify the physical and/or mechanical properties of the LEP-based emissive
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15 transfer layer. The blend is capable of forming the emissive layer of an organic

electroluminescent device.

Brief Description of the Drawines

The invention may be more completely understood in consideration of the following

detailed description of various embodiments of the invention in connection with the
20 accompanying drawings, in which:

FIG. 1 is a schematic cross section of a thermal transfer donor element.

While the invention is amenable to various modifications and alternative forms,
specifics thereof have been shown by way of example in the drawings and will be described
in detail. It should be understood, however, that the intention is not to limit the invention

25 to the particular embodiments described. On the contrary, the intention is to cover all

modifications, equivalents, and alternatives falling within the spirit and scopé of the

invention.
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I ncl ude mal | nol ecul e organics (inert, conductive, light emtting),
oligoners of the LEP in the blend or of different polymers (inert,

conductive, cEriniglas efllasses SRIEMDMhHABE $hat icB® b usedl in blends of the present
invention include poly(phenylenevinylene)s (PPVs), poly-para-phenylenes (PPPs),

20 polyfluorenes (PFs), and co-polymers thereof. Examples of suitable LEP materials can also
be found in J.L. Segura, “The Chemistry of Electroluminescent Organic Materials”, Acta
Polym,, 49, pp. 319-344 (1998), and A. Kraft et al., “Electroluminescent Conjugated
Polymers—=Seeing Polymers in a New Light”, Angew. Chem. Int. Ed., 37, pp. 402-428
(1998). Suitable LEPs can also be molecularly doped, dispersed with fluorescent dyes, etc.

25 Other types of polymer-based emissive materials include small molecule light emitters
dispersed in a polymer matrix. For example, poly(9-vinylcarbazole), commonly known as
PVK, PVCz, or polyvinylcarbazole, is frequently used as a polymeric matrix for dispersing
small molecules for hybrid OLEDs.

Examples of additives that can be used in blends of the present invention include

30 small molecule organics (inert, conductive, light emitting), oligomers of the LEP in the

* blend or of different polymers (inert, conductive, conjugated), other polymers (inert,
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properties by altering physical and mechanical properties of LEP layers while maintaining,

D

and in some cases improving, the light emission functionality of the LEP in an OLED.

20 The present invention contemplates donor elements that include LEP blends in their
transfer layers, processes of selectively transferring LEP blends, and displays and devices
made by selective thermal transfer of LEP blends. FIG. 1 shows an example of a thermal
transfer donor 100 suitable for use in the present invention. Donor element 100 includes a
base substrate 110, an optional underlayer 112, a light-to-heat conversion I:ayer (LTHC

25 layer) 114, an optional interlayer 118, and a transfer layer 116. Other layers can also be
present. Exemplary donors are disclosed in U.S. Pat. Nos. 6,114,088; 5,998,085; and
5,725,989, in International Publication No. 00/41893, and in co-assigned U.S. Patent
Application Serial Nos. 09/473,114 and 09/474,002. ‘

In processes of the present invention, materials can be transferred from the transfer

30 layer of a thermal mass transfer donor element to a receptor substrate by placing the

transfer layer of the donor element adjacent to the receptor and irradiating the donor
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| ayer a
Thermal print heads or other heating elements may be particularly suited for patterning

devices for lower resolution information displays including segmented displays, emissive
20 icons, and the like.

The mode of thermal mass transfer can vary depending on the type of irradiation,
the type of materials and properties of the LTHC layer, the type of materials in the transfer
layer, etc., and generally occurs via one or more mechanisms, one or more of which may be
emphasized or de-emphasized during transfer depending on imaging conditions, donor

25 constructions, and so forth. One mechanism of thermal transfer includes thermal melt-stick
transfer whereby localized heating at the interface between the thermal transfer layer and
the rest of the donor element can lower the adhesion of the thermal transfer layer to the
donor in selected Jocations. Selected portions of the thermal transfer layer can adhere to
the receptor more strongly than to the donor so that when the donor element is removed,

30 the selected portions of the transfer layer remain on the receptor. Another mechanism of

thermal transfer includes ablative transfer whereby localized heating can be used to ablate
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suitable based on, among other things, the donor element construction, the transfer layer
material, the mode of thermal mass transfer, and other such factors.

20 When high spot placement accuracy is required (e.g., for high information full color
display applications) over large substrate areas. a laser is particularly useful as the radiation
source. Laser sources are also compatible with both large rigid substrates (eg.1mx1m
x 1.1 mm glass) and continuous or sheeted film substrates (e.g., 100 um thick polyimide
sheets).

25 During imaging, the thermal mass transfer element can be brought into intimate
contact with a receptor (as might typically be the case for thermal melt-stick transfer
mechanisms) or the thermal mass transfer element can be spaced some distance from the
receptor (as can be the case for ablative transfer mechanisms or transfer material
sublimation mechanisms). In at least some instances, pressure or vacuum can be used to

30 hold the thermal transfer element in intimate contact with the receptor. In some instances,

a mask can be placed between the thermal transfer element and the receptor. Such a mask
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Large thermal transfer elements can be used, including thermal transfer elements
that have length and width dimensions of a meter or more. In operation, a laser can be
20 rastered or otherwise moved across the large thermal transfer element, the laser being
selectively operated to illuminate portions of the thermal transfer element according to a
desired pattern. Alternatively, the laser may be stationary and the thermal transfer element
and/or receptor substrate moved beneath the laser.
In some instances, it may be necessary, desirable, and/or convenient to sequentially
25 usetwo or more different thermal transfer elements to form electronic devices on a
receptor. For example, multiple layer devices can be formed by transferring separate layers
or separate stacks of layers from different thermal transfer elements. Multilayer stacks can
also be transferred as a single transfer unit from a single donor element. Examples of
multilayer devices include transistors such as organic field effect transistors (OFETs),
30 organic electroluminescent pixels and/or devices, including OLEDs. Multiple donor sheets

can also be used to form separate components in the same layer on the receptor. For
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descr i betho will now be described.
The donor substrate 110 can be a polymer film. One suitable type of polymer film is
20 a polyester film, for example, polyethylene terephthalate or polyethylene naphthalate films.
However, other films with sufficient optical properties, including high transmission of light _
at a particular wavelength, as well as sufficient mechanical and thermal stability for the
particular application, can be used. The donor substrate, in at least some instances, is flat
50 that uniform coatings can be formed. The donor substrate is also typically selected from
25 materials that remain stable despite heating of the LTHC layer. However, as described
below, the inclusion of an underlayer between the substrate and the LTHC layer can be
used to insulate the substrate from heat generated in the LTHC layer during imaging. The
typical thickness of the donor substrate ranges from 0.025 to 0.15 mm, preferably 0.05 to
0.1 mm, although thicker or thinner donor substrates may be used.
30 The materials used to form the donor substrate and an adjacent underlayer can be

selected to improve adhesion between the donor substrate and the underlayer, to control
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rel ativeeglahpld® iPRNe the imaging sensitivity of the donor.
The underlayer may also include matenials for their mechanical properties or for
20 adhesion between the substrate and the LTHC. Using an underlayer that improves
adhesion between the substrate and the LTHC layer may result in less distortion in the
transferred image. As an example, in some cases an underlayer can be used that reduces or
eliminates delamination or separation of the LTHC layer, for example, that might otherwise
occur during imaging of the donor media. This can reduce the amount of physical
25 distortion exhibited by transferred portions of the transfer layer. In other cases, however it
may be desirable to employ underlayers that promote at least some degree of separation
between or among layers during imaging, for example to produce an air gap between layers
during imaging that can provide a thermal insulating function. Separation during imaging
may also provide a channel for the release of gases that may be generated by heating of the

30 LTHC layer during imaging. Providing such a channel may lead to fewer imaging defects.
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and estersl (for exanple, cellulose acetate, ul ose acetate butyrate,
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co-isoprene, etc.), polymerizable compositions comprising mixtures of these polymerizable
active groups (e.g., epoxy-siloxanes, epoxy-silanes, acryloyl-silanes, acryloyl-siloxanes,

20 acryloyl-epoxies, etc.), phenolic resins (e.g., novolak and resole resins), polyvinylacetates,
polyvinylidene chiorides, polyacrylates, , nitrocelluloses, polycarbonates, and mixtures
thereof. The underlayers may include homopolymers or copolymers (including, but not
limited to random copolymers, graft copolymers, block copolymers, etc.).

Underlayers may be formed by any suitable means, including coating, laminating,

25 extruding, vacuum or vapor depositing, electroplating, and the like. For example,
crosslinked underlayers may be formed by coating an uncrosslinked material onto a donor
substrate and crosslinking the coating. Alternatively a crosslinked underlayer may be
initially formed and then laminated to the substrate subsequent to crosslinking,
Crosslinking can take place by any means known in the art, including exposure to radiation

30 and/or thermal energy and/or chemical curatives (water, oxygen, etc.).
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radiation into heat. The radiation absorber materials are typically highly absorptive of the

selected imaging radiation, providing an LTHC layer with an optical density at the

20 wavelength of the imaging radiation in the range of about 0.2 to 3 or higher. Optical
density 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.

Radiation absorber material can be uniformly disposed throughout the LTHC layer

or can be non-homogeneously distributed. For example, as described in co-assigned U.S.

25 Patent Application Ser. No. 09/474,002 (attorney docket number 54992USA9A, entitled
“Thermal Mass Transfer Donor Elements”), non-homogeneous LTHC layers can be used to
control temperature profiles in donor elements. This can give rise to thermal transfer
elements that have improved transfer properties (e.g., better fidelity between the intended
transfer patterns and actual transfer patterns).

30 Suitable radiation absorbing materials can include, for example, dyes (e.g., visible

dyes, ultraviolet dyes, infrared dyes, fluorescent dyes, and radiation-polarizing dyes),
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LTFC | ay B AMEabe rosi L PRIoTBin thedBiTRBIPBOF e PRI, FropedpiariRe, an
LTHC | ay ghsofisds Merketed by Glendale Protective Technologies, Inc., Lakeland, Fla., under the
designation CY ASORB IR-99, IR-126 and IR-165 may be used. A specific dye may be

20 chosen based on factors such as, solubility in, and compatibility with, a specific binder
and/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 inciude carbon black and graphite, as well as
phthalocyanines, nickel dithiolenes, and other pigments described in U.S. Pat. Nos.

25 5,166,024 and 5,351,617. Additionally, black azo pigments based on copper or chromium
complexes of, for example, pyrazolone yellow, dianisidine red, and nickel azo yellow can be
useful. Inorganic pigments can also be used, including, for example, oxides and sulfides of
metals such as aluminum, bismuth, tin, indium, zinc, titanium, chromium, molybdenum,
tungsten, cobalt, iridium, nickel, palladium, platinum, copper, silver, gold, zirconium, iron,

30 lead, and tellurium. Metal borides, carbides, nitrides, carbonitrides, bronze-structured
oxides, and oxides structurally related to the bronze family (e.g., WO,0) may also be used.
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formed by vapor depositing a thin layer of black al um num over a cozgiﬁg
t hat contains carbon bl ack di sposed in a binder. Dyes suitable for J005

radi ati g ghsgspers in a LTHC | ayer may be present in form
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bi nder 15 material. Wen di spersed particul ate radi ati on absorbers are
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dye may Be58F06h8uitablometts intluda foromanple; hluatyurs, dhsﬂmthl firy mdiumaftdurlum
conpat i bi I% with, a specific binder and/or coating sol vent, as well as
the wavePB 6%4 range of absorption. Pignentary materials may aI so be used
in tshe LTHC | gy,

| of. suitabl e ment
i ncl'ude carbon E?%I?:Emgn fgi%%ﬁ? asev@f rinchide ] hfgfrglgggﬁfygéegs Sﬁ?‘?ﬂ%
di t hi ol eferssxamplt, phéilic PésFEO RS ndeslak @ fbsblR rbhi g,?cﬂgrvmw%tyrai}es%sl% 024
and 5,351,617. Additionally, black azo pigments ased on copper of

chr omi urPORViRY astatesppolyvisy! aseialsppelyvipylidene chlnedqse pblwasa;ryidteameskluhblsme red,

and ni ckely Y. Iow can useful. Lnor C. nts can o be used,
i ncl udi ng, ’fa%‘?'dee%én‘nsplngm%&tﬁaséeé ﬁﬁcP%Xﬁaf'fP&a “’t‘ﬁ’éﬁggege@ﬂ@ﬁ %‘g d:ﬁ umi num
bi smut h, nidnametsndhgt%ergl&%ol%ér@ﬂiaﬂﬁlve@é’éﬁmr‘ﬂih bEDbOIRHG Ao

cobalt, iridium nickel, palladium platinum copper’, sil verrc;dé i g
zi r¥oni ufdd l'fWGhSUCQ@S Ipéawunﬁmrmm alsa benincdedito faonﬂltatﬂesrpsslmkingdﬂshe

trid t d d d
1 uct ur LIPS Bl 0 S5 OB AR, ety S nerty Siompd vaiph icatiseofised. 12
25 FEB 2a@gs}mm%Mrfﬁm&%@%m@]@%ﬁﬁmf@%ﬁgﬂ on absorbers nmay be

used, either in the formof particles, as desc for instance in U S.
Pat. No. 4, 252'1167@)1150111 ofs theﬂmup]asas reius(@lg),qnﬂlymasr) tha@.implalve, iNat leaEt,s’b!ﬁfa 506.
Sui t abl e. taI S, ncI Rr exa al um nu bi smuth, tin, indiu

telluri UWI anees- Yl dedasr &2 HH%VPEE'F'G? anpder Gaptabriy) of e LAY (Wﬁfcl ude
filmef ormxyﬂlonghﬁ'ﬂﬁ&{ :§theﬁﬂ5§1a§é’resﬂ fia ?’%ﬁﬁﬁ? ‘?rr e RINEHGH | bf’th@%sfl-ft? ]a&?rﬂ) the

novol ak and resol e resins), polyviny resins acerates,
pol yvi nydOIaUéubstsa,te pbil gnei an;hoddmme, thén bmdedmsludmwwwmvce&xcmelhgwh@s| c

e S SR WHeR callbialifs Welgil percert) DertnBmadts Feate sad Spreferably, 30 15 43 "0°" S
may i ncl p 0 ic resin, and, preferably, 30 to 45
.% thermoplastic resin, although lower amounts of thermoplastic resin may be used (e.g.,
110 15 wt.%). The thermoplastic resin is typically chosen to be compatible (i.e., form a

20 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
(calicm®)'?, preferably, 9.5 to 12 (cal/em®)', is chosen for the binder. Examples of
suitable thermoplastic resins include polyacrylics, styrene-acrylic polymers and resins, and
polyviny] butyral.

25 Conventional coating aids, such as surfactants and dispersing agents, may be added
to facilitate the coating process. The LTHC layer may be coated onto the donor substrate
using a variety of coating methods known in the art. A polymeric or organic LTHC layer is
coated, in at least some instances, to a thickness of 0.05 pm to 20 um, preferably, 0.5 pm
to 10 um, and, more preferably, 1 um to 7 um. An inorganic LTHC layer is coated, in at

30 least some instances, to a thickness in the range of 0.0005 to 10 pm, and preferably, 0.001
to 1 um.
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nononers, ofigonmers, or polynmers that have been, or can be, polynerized or
crosslinked. 10 Additives such as photoinitiators may al so be i ncl uded kboll
facilit awe eyxsal i nking of the LTHC binder. In sone enbogj t he
binder is primarily fornmed using a coating of crosslinka%kgﬁgﬁigﬁggs
and/or oligoners with optional polynmer. The inclusion of a thernoplastic
resin (e.g., polynmer) may inprove, in at |east sonme instances, the

performance (er&errink’43Rs € m1Qr rti and/,or t abi,l i %O the LTHC
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wei ght pdURENES damegennd| costamenation iof theatmahsfapred rorti gt th Grahsfedfayevdnd Ynay

t her nopl [ B | t.hqugh | ower, anobunt.s, of thernoplastic resin may be
used (e. 3% rg?lyct%?d}gﬂ%ﬂ[@/&eqﬁ%féFﬁgPHHH?"a%fﬁP%trF ¢rriayes. d\sintarlaxer swysen to
be conmpatlsblisflienc@the FdAEsbrRoiAA DAt Lt e jot her
materials of the bi r?daer, I n atﬁ?@ﬁ%@?@%ﬁ%ﬁﬂ&gﬁ@ﬁhgﬁ né&rtrgﬁp%{st iC
resin thalemeas Typieallybitieiintpriger haehigh thenmblhresistange Fréfefably tdintdriagd cM " 2,

pref erabl 9.5.to0 12 (cal/ 't2, is chosen for the binder. Exanples of
sui t abl ed¥?§e?%&b‘i‘3‘§ﬁf&E?‘E@Flﬁgfi)ca'élpa%feurﬁ’& {hedmpging sonditignse partigulaylyite an

POl yner s edfedt fhaftenders i trafi el il be RAL- n%éi%a?fggggﬁ% ! Lfo%@@g?qtqil{f ai ds,

such as surfactants and di spersing-agents, B the
coating pemtaetswith fied THE2yenyering i thaskOBl0eeks ARl G r‘id%%uﬁ'é%ﬁ!ﬁfaﬂ? WRRLEALE
using a vati té'of coating nethods known in the art. A polyneric or

or gdni ¢ E“%'hé? gaster layercoated, in at |east sonme instances, to a thickness

of 0.05 pin ta,,} r:abl Q. to. 10 and, .nore preferably, |
pmto 7 um A%ui%%)cwgnéﬁija?gﬁfﬁ%%/ea?(arré‘fl%m&g@gﬁ’? #@'saf"e% Igyersde-gsomeor

| nst anc edepdstedimieti] tyony Snorganib RiyeRNEL., 3bl-He1 ARPSsited 1ahRrsHRd V%Pgr BESIsRERD! Y
0. 001 t% 1 urp. 13 25 FEB 2005 WO 02/22374 PCT/ US01/ 01913 Referring again
to FIG BYEHiPHreynarxides (9 .jfice, titania, and other netshoddes)hatdeen the LTHC

| ayer 11 - n..k16.~The. i nterlayer, can.be used, for exanple,
to mni ﬁg e c}g%%?"géﬁbg%%tla $haPTEsRicpaterigls pitahleas intetayes matefialns t he

t r assf er inchide bothiefiRdset aldStBemRPlGac tHabdridlsl | QkabiR th otsét%ﬁteﬁﬁlgﬁ% LI on
of the transfer layer. The interlayer may 5 also influence the a Lesion of
the trantFs thatyay heresslinkeddry hest, ravaticneonelientica sbterend orhiding, but not

limited to, crosslinked or crosslinkable polyacrylates, polymethacrylates, polyesters,

epoxies, and polyurethanes. The thermoset materials may be coated onto the LTHC layer
as, for example, thermoplastic precursors and subsequently crosslinked to form a

20 crosslinked interlayer.

Suitable thermoplastic materials include, for example, polyacrylates,

polymethacrylates, polystyrenes, polyurethanes, polysulfones, polyesters, and polyimides.
These thermoplastic organic materials may be applied via conventional coating techniques
(for example, solvent coating, spray coating, or extrusion coating). Typically, the glass

25 transition temperature (Tg) of thermoplastic materials suitable for use in the interlayer is 25
°C or greater, preferably 50 °C or greater, more preferably 100°C or greater, and, most
preferably, 150°C or greater. In some embodiments, the interlayer includes a thermoplastic
material that has a T, greater than any temperature attained in the transfer layer during
imaging. The interlayer may be either transmissive, absorbing, reflective, or some |

30 combination thereof, at the imaging radiation wavelength.
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el ement. Typically, the interlayer has high thermal resistance.

Preferably, the interlayer does not distort or chemcally decorrpos?e5 b 4405
t he i mgvmgzemandi tions, particularly to an extent that rgAdes3/0id18
transferred i mage non-functional. The interlayer typically remains in
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t her nopl ast | r.ecursors _and b tly crosslinked to,.forma 20
crossl | nieinsr feTanateE of maffal 8o Yeetsarheel fonvsatoataver I RaY B f or
exanpl e, mpahiMActhy tédhRFatureHa4ER N A tYdndfep SayePQ that theRRSN unRRblUnAkHANeS,
pol ysul f ones, pol yesters, and polyim des. "These thernopl astic organic

mat er i al eamheytrinsfesgeg| iFot exanaple, he enerlayemdancsties athetred [diffiee o cqntd the

ex | e,, sol vent cqat.in spray cgqat.in or trusion coating). Typically,
Ehabb1 csiersiis o P8 ofiiaes Bihen e iptpives o M Aanton oo PLraAlive o HHee

sui t abl eyehiferdtS@ ditdinkell $n HBISHAYRer | ‘Phig%ayagﬁgfov%l?@&@dg%@%.efsﬁffi@ y 50 Cor

greater, nore preferably 100C or “greater, nost erabl'y, 150C or
gr eat er . rdughseasspdgaiboadihness; ste. ) tolfi¢he mimsfdaraeddayer nThel peseraetdfen imedlast | ¢
material that has,a T. greater than any tenperatyre attained in the
transfermﬁﬁglé? TRyt gnprRusd plasticrRempnia thetrnsterigd matenalt her tr ansni ssi ve,

adiati on wayaPEiter Shy EftRn a5 LRI lr RERER e bisieor o, Gani ¢
matier i al sirfctaned) pignaests| plastidizys andebsingadids. The thiceess dithe kaegdyer maet al s,

metal oxi des, netal sulfides, and inorganic carhon coatings, including
t hose matehendoa fagians suh 28, FRrghagpley Higdnatedal\pk theintegpyes cthepaatgiial apd | nagi ng

i ght V\Bfﬁ%lpgﬂﬁg B tnEeHEC rl%rep théiniteiBYand properties of the transfer layer, the

wavelength of the imaging radiation, and the duration of exposure of the thermal transfer

element to imaging radiation. For polymer interlayers, the thickness of the interlayer
20 typically is in the range of 0.05 um to 10 um. For inorganic interlayers (e.g., metal or
metal compound interlayers), the thickness of the interlayer typically is in the range of
0.005 pm to 10 pm.
Referring again to FIG. 1, a thermal transfer layer 116 is included in thermal mass
transfer donor elements of the present invention. Transfer layer 116 can include any
25 suitable material or materials, disposed in one or more layers with or without a binder, that
can be selectively transferred as a unit or in portions by any suitable transfer mechanism
when the donor element is exposed to direct heating or to imaging radiation that can be
absorbed by the LTHC layer and converted into heat.
Specifically, the present invention contemplates a transfer layer that includes a blend
30 of an LEP and an additive. The additive can be selected to promote thermal transfer of the

LEP material. For example, the presence of the additive can reduce cohesive energy in an
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be applied to the |ight-to-heat-conversion |ayer via conventional
techni ques (e.g., vacuumb5 sputtering, vacuum evaporation, or pl asn&5jF&B 1005 -
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ther mal bleadsfen firstl conBidération, i tRBaldEvd A 18P b AESIIAYEL S
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10 m Fofdqis 4P prethth sglubls in @ sgjvent mstcdo cmt thetlald GREHEBHGklement

I ntygrl ay Lcknes f.the.interlayer typically is in the range of
0. 685 m ?’E‘é‘iwa%ﬂgﬂi%%ﬂn@%éﬁa%n? & Gepeble 9?(?%% yriforpy filswhen destyen 116

I S i ncl uceded. Mintdagiersak f ot he,present

i nvention. Tr ;lr?sf er | a?gﬁ%ia%ﬂeg%gﬁbﬁﬁogg&o%r?@@ﬁ Js?%’?%lggf%mhg'?%ﬂ'%ﬂn the

mat er i al GEPa@paterint hen hlepded. oFommaepleaterfsrmtion offmivviobdetiin@oihBd8ditvd hat
can be s&ltﬁg%ggelzéﬁtransherred as a unit or in portions by any suitable

t r ansf er g ihi S AR e Huraganescobesivasiength caguelstedachieveiighdideliat i ng or
t 0 i magi thgrtha Glantti SR - e.LT | ayer. and cpnverted
i nto hga?.g_ S.pecz:li!?l %f}a:g\gﬁl@ﬁ&c% he p@ é%%ﬁ?%‘\%g%‘%%%gggw#gﬁ%?% lectzonic é'ffgf er

| ay@r t hemissiveprogesies. OttendonSerafiorsmwHekRelatithetleriddhdeti¥e inchhif raddid i ve

cxamp o, SRR LR B RiNe fand e ppGorshmercsals = o kbt mbeher gyisen an 15
25 FEB 2049 Wotétals%8 34 diti0Etn RO bled b9 the additive might affect the electronic
and/or emissive properties of the LEP, and the like.

Examples of blends of LEPs and suitable additives include the following: LEPs

20 blended with oligomers of the same LEP material; LEPs blended with inert polymers (e.g.,
polyfluorene LEPs blended with polystyrene); LEPs blended with active polymers such as
other LEPs, conductive polymers, and the like; LEPs blended with active organic small
molecule materials; molecularly doped LEPs blended with suitable additives; fluorescent
dye dispersed LEPs blended with suitable additives;, co-polymers of LEPs blended with

25 suitable additives; LEPs that comprise backbone polymers having active pendent groups
blended with suitable additives; and the like.

Examples of other transfer layers that can be selectively patterr-led from other
thermal mass transfer donor elements, in combination with or in addition to LEP blends,
include colorants (e.g., pigments and/or dyes dispersed in a binder), polarizers, liquid

30 crystal materials, particles, insulating materials, conductive materials, charge transport

materials, charge injection materials, emissive materials (e.g., phosphors or organic
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¢ hat lz\érf%??‘?@ %ggﬁfgmi 'Sptg?‘yﬂﬂfiée ng%ﬁfgd e oL, &P% Ieét%ﬁ ended wi th
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el enent sthe emissiverayaaof avOLED Multxple QICEID S ca:mbet pntieﬁfédtﬁeaﬂﬂ@s(from ord drde
colorants % 8 lgwgrrg)rts a d/or yes di spersed in a binder), polarizers,
liquid 3B0EAPEPLFIeRERtS) orayimau tEH‘&F"t‘Si 3(:1’%% reqeﬂ@up%mahgsm@qua%mx uctive
TRt er | Bl GsplR Wl rd FBRSHR e TRARLbALE orGAREAE:. | 1 ecti on materials.

em ssive materials (e.g., ors or organic 16
In particularly suxted ernbodlments the transfer layer can include one or more

20 materials useful in emissive displays such as OLED displays. For example, the transfer
layer can include, along with a blend of an LEP and an additive, an organic small molecule
light emitter, an organic charge transport or charge injection material, as well as other
organic conductive or semiconductive materials. Thermal transfer of materials from donor
sheets to receptors for emissive display and device applications is disclosed in U.S. Pat.

25 Nos. 6,114,088 and 5,998,085, and in International Publication 00/41893.

In at least some instances, an OLED includes a thin layer, or layers, of one or more
suitable organic materials sandwiched between a cathode and an anode. Electrons are
injected into the organic layer(s) from the cathode and holes are injected into the organic
layer(s) from the anode. As the injected charges migrate towards the oppositely charged

30 electrodes, they may recombine to form electron-hole pairs which are typically referred to

as excitons. These excitons, or excited state species, may emit energy in the form of light
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20 the outermost layer of the donor element. The transfer assist layer can serve to promote
complete transfer of the transfer layer, especially during the separation of the donor from
the receptor substrate after imaging. Exemplary transfer assist layers include colorless,
transparent materials with a slight tack or no tack at room temperature, such as the family
of resins sold by ICI Acrylics under the trade designation Elvacite (e.g., Elvacite 2776).

25 The transfer assist layer may also contain a radiation absorber that absorbs light of the same
frequency as the imaging laser or light source. Transfer assist layers can also be optionally
disposed on the receptor.

The receptor substrate may be any item suitable for a particular application
including, but not limited to, glass, transparent films, reflective films, metals,

30 semiconductors, various papers, and plastics. For example, receptor substrates may be any

type of substrate or display element suitable for display applications. Receptor substrates
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useful for electronic displays or other devices.-
An active primer layer can also be disposed between the donor and receptor during
20 thermal transfer operations to facilitate transfer of materials. The idea of an active primer is
disclosed in co-assigned and co-filed U.S. Patent Application Ser, No. 09/662,845
(attorney docket number 55989USASA.002, entitled “Electronically Active Primer Layers
for Thermal Patterning of Materials for Electronic Devices™). An active primer includes
materials to promote adhesion or other transfer properties during selective thermal mass
25 transfer and to maintain device functionality. In practice, the active primer layer can be
coated onto the transfer layer of the donor sheet, onto the receptor, or both. Also, the
active primer layer can be coated to form a single continuous layer on the donor or
receptor, or the active primer layer can be patterned on the donor or the receptor. An
active primer layer can be patterned by any suitable technique including photolithography,
30 screen printing, selective thermal transfer, deposition through a mask, and the like. When

using a patterned active primer layer, it may be desirable to pattern the active primer
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The following examples illustrate thet use of LEP blends as transfer layers in thermal

20 transfer donor elements that can be used to make OLEDs.

Example 1. Preparation of a Receptor with a PEDT/PSS Buffer Layer

A receptor substrate having a PEDT/PSS buffer layer was prepared in the following
manner. ‘

25 An indium tin oxide (ITO) striped substrate was spin coated at 2000 r.p.m. witha
buffer solution consisting of poly(3,4-ethylenedioxythiophene)/poly(styrene sulfonicacid)
(PEDT/PSS) in de-ionized water (99.5:0.5 water to PEDT/PSS, by weight). The
PEDT/PSS buffer material was the PEDT/PSS commercially available from Bayer
Corporation under the trade designation Baytron P 4083. The PEDT/PSS coated substrate

30 was heated at 110°C on a hot plate for 5 minutes in air. The PEDT/PSS coating serves as
a hole injecting buffer layer in OLEDs.
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mamer . 1.5% weight-to-volume toluene solution.

Example 3 (Comparative). Preparation of a Donor Sheet with 2 PPV Transfer Layer

A thermal transfer donor sheet having a light emitting polymer transfer layer was
prepared in the following manner.
20 An LTHC solution, given in Table 1, was coated onto 2 0.1 mm thick polyethylene
terapthalate (PET) film substrate. Coating was performed using a Yasui Seiki Lab Coater,
Model CAG-150, using a microgravure roll with 150 helical cells per lineal inch. The
LTHC coating was in-line dried at 80°C and cured under ultraviolet (UV) radiation.

25 TABLE I. LTHC Coating Solution

Component Trade Designation l:;:::lsg::'
carbon black pigment Raven 760 Ultra " 3.88
polyvinyl butyral resin Butvar B-9§ @ 0.69
acrylic resin Joncryl 67 @ 2.07
dispersant Disperbyk 161 ¥ 0.34
surfactant FC-430 ¥ 0.01
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Tralrasfer Laver A thermal trans er donor sheet havi ng a |i¥ght emitting
pol'ymer transfer |layer was prepared in the follow ng manner. 20 An LTHC
solution, given in Table 1, was coated onto a 0.1 mmthick polyethyl ene

t er apt haI ate (PET) filmsubstrate. Coating was performed using a Yasui

Sei ki Lab CoaiNext, anMueriyefAGvehih TabliINGva daaferdqg,[@%rcgrgdq_i,ﬁw JL h&ré?
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and cur etPtR#@¥Rre foating methed usimgyhe ¥asuiSetkhLal> SoFiaBINEodel AARGT 5Cpaith ag
Sol uti ONmicrogravure roll having 180 helical cells per lineal inch. This coating was in-line dried at
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TABLE II: Interlayer Coating Solution

- Parts by
Component y
4 Weight
SR 351 HP (trimethylolpropane triacrylate 4
ester, available from Sartomer, Exton, PA) 14.85
Butvar B-98 0.93
Joncryl 67 2.78
irgacure 369 ' 1.25
Irgacure 184 0.19
2-butanone 48.00
1-methoxy-2-propanol 32.00
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Conponent Trade Desi gnationParts by Wi ght carbon bl ack pigment Raveniyg?ggi 2005
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(3) 2. 07w epessant Di sperbyk 161 (4 0. 34 surfactant FC- 430 @119?%719?1% 25 FEB
2005. WD 02/ 22374 5 10 PCT/USOL/ 01913 epoxy novol ac acryl ate Ebecryl 629
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f rom Col velbinertolghensahation o theAturediinterlaGéy. A1R)PRW Riak aht BomhiRRRislg! Ut i @
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W {4y avdRblsion Fpwan Bees Semisontct orTgeranr Ceemsny ad et
M nnesot j nuf acturing Co., St. Paul, C avail abl e from
uCB Radcgsr%@lwrllggiﬁﬁlq ﬂ}\%gusta, SC (7) available fromIC Acrylics Inc.,
Menphis, TN available from G ba-Geigy Corp., Tanytown, NY Next, an
interlayer, given in Table Il, was coated onto the cured LTHC | ayer by a

Example 4: Preparation of a Donor Sheet with a PPV/Polystyrene Blend Transfer Laver

A thermal transfer donor sheet having a light emitting polymer blend transfer layer
was prepared in the following manner.

An LTHC solution was coated onto a 0.1 mm thick PET film substrate as in

10 Example 3. Next, an interlayer was coated onto the cured LTHC layer as in Example 3.

Next, a 1:1 by weight blend of a PPV light emitting polymer and polystyrene was spin
coated out of a2 0.5% weight-to-volume toluene solution onto the cured interlayer. The
PPV was one commercially available from Covion Organic Semiconductors GmbH,
Frankfurt, Germany, and identified as COVION PDY 132, The polystyrene used had a

15 50,000 molecular weight and was obtained from Polysciences, Warrington, PA.

Example 5: Thermal Imaging of a PPV and a PPV/Polystyrene Blend onto Receptors

The PPV and PPV blend donor elements prepared in Examples 3 and 4 were used
to thermally transfer patterns onto receptors in the following manner.

20 Donor sheets as prepared in Examples 3 and 4 were brought into contact with
receptor substrates as prepared in Examples | and 2 for imaging of the PPV and PPV blend
transfer layers onto the receptors. Thus, there were four combinations: the PPV donor of
Example 3 on the buffer receptor of Example 1, the PPV donor of Example 3 on the active
primer receptor of Example 2, the PPV biend donor of Example 4 on the buffer receptor of

25 Example 1, and the PPV blend donor of Example 4 on the active primer receptor of
Exampie 2.

In each case, the transfer layers of the respective donors were contacting the buffer
layer or the active primer layer of the corresponding receptors. Next, the donors were
imaged using two single-mode Nd: YAG lasers. Scanning was performed using a system of

30 linear galvanometers, with the combined laser beams focused onto the image plane using an

f-theta scan lens as part of a near-telecentric configuration. The laser energy density was
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15 50, 000 nol ecul ar wei ght and was obt ai ned from Pol ysci ences, gggtg?ﬂn
PA. Exanple 5: Thermal Inmaging of a PPV and a PP V/Pol s rene Bl en 5
Recept oM 0212374°PV and PPV bl end donor el enents prepar ed pordeoagies 3 and
4 were used to thermally transfer patterns onto receptors in the follow ng
manner. 20 Donor sheets as prepared in Exanples 3 and 4 were brought into
contact with receptor substrates as prepared in Exanples 1 and 2 for
i magi ng of the PPV arABPRE IH: dndgingRasslisior PRYeind FRW Blddde receptors.
Thus, there were—foegyr—ecopbinati-pas—the PPV donor_of . Exanple 3 on the
buffer receptor of E?%Fﬁyée the PPBessBibr of Exanpl gesaieOn t he| active
primer recept on—of-{tEARSKE)] he-(Biseptencaselonor of Exanple 4 on the
buffer receptof ofEaaaﬁieExam)I e I, anB¥RE !ppv nl end g!)o&?l  of Exanpl e 4 on
Qg

. er
the active pri er—+receptor—of—Exanpi@IFonl), oadh ca e transfer |ayers

Examnle. .
of tme | espeol | ibarlpmer 77Ok chrt ¢ ?‘fmﬂg'é-ﬁﬁ L b”;q_mwferm"@ e e i maged
usi ng two si ngll e- ribelapbld PG | afser las oggf-(;(ﬁ @Sijng a system
of 30 linear QM‘V'aIﬂﬂﬂ‘Ei—ﬁ“S—W—t"ﬁiﬁgta\%Wipﬂ%‘%)! aser jé:ar&s peused onto the

i mage pl ane usi nEpample 4f(PRVBEE) SC gﬁglvqnurﬁgi Q{ghét ﬁlﬁqﬁl&téﬂcﬁcent ric

Conf | gurat | on. (S I aStl etreTr gy UC was——=z=9 Lu—l I_u = 02/ 22374
PCT/ US01/ 01913 0.55 J/cnR. The | aser spot size, nmeasured at the |/e2

intensity, WaShSthagidy r‘éﬂlﬂtsh')ép&@&] in 'T‘aﬁfeqmndzgﬂg thdt Mdhisel FSPPV

was adj ustabl e between 10 and neters per secon rreasure e i mage
pl ane. Thlend movadptn&nsﬁeamnth v i'atee]adr et melnded an m*mte(prhﬂw lay@Bj€r6us transfer

di spl acengtﬁt dir i on ‘ﬁ" th.about a 100 gm anplitude. The transfer |ayers
wer PHE PB Q8iq§ ﬁé‘é“‘%?tﬂrﬁmtrﬁ%bﬁt@ﬁfepwwe gord fidddite Fansdergvasiotectht ended

wi dth of gt g ﬁdré‘?PV"@rﬁo tRPRNbe 89m@} su-BL]?atErtﬂQ?i Estlf?&é ystr%‘}ﬁf‘e? E?%L\?e{dr ed

in a series of [Ines that were In overlying gls ri pes
on the rewgthePP¥iiidend ab e aclivepriestdubsraé. Tl‘haglﬂi’egemé & ghnsid quality Tabl e

1. 10 24 EB 2005 2/ 22374
pure %?’\}: versus the Pw blend onto receptors with no active primer layer was less

conclusive,
10
Example 6. Thermal Imaeing of a PF and a PF/Polystyrene Blend

Donor sheets and receptors were prepared and imaged in a manner identical to the
procedure described in Examples 1 through 5, except that the transfer layers of the
respective donor elements were made by coating dilute solutions of a light emitting

15 polyfluorene (PF) and a 1:1 by weight blend of PF/polystyrene. Imaging results are

reported in Table TV for the analogues of the four cases discussed in Example 5,

Table IV: Imaging Results for PF and PF Blend

Receptor
Donor Trapsfer Layer (receptor coating) Results
Example 1
PF (buffer only) no transfer
Example 1 ] .
PF Blend  (buffer only) high fidelity transfer
PF Example 2 .
(buffer + active primer) poor transfer (blocking)
Example 2 _ )
PF Blend (buffer + active primer) | highest fidelity transfer
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PCT/ US01/ 01913 TABLE I'll: Inmaging Results for PPV and PPV Bl end Donor
TypeReceptorResul ts (transfer |ayer)(receptor coating) Exanple 3 2 5FEB 1005

( PPV) Exa¥QI1082237w0 transfer (buffer only) Exanple 4 (PPV bﬁgﬂ%@‘ﬁ?ﬁ el
very little transfer (buffer only) Exanple 3 (PPV)Exanple good fidelity

transfer (buffer + active riner Exanple 4 (PPV bl end) Exanpl e 2 hi ghest
fidelity transfer (buffer + active rinser The inmaging results reported in

Table 11 i ndﬁﬁaﬁlﬁagihgfrestuhﬁf réﬁr’éﬁe@fﬂ ?atgm i 3 WP R ealHl ﬁ%ggpégrn@rgggfgwe

transfer onto a receptor that 1 ncluded an active primer
t r ansf er PBmgE ot busfeyiondy) P Pl endt showad sigwiificpmtlynierprowddtansfeas hpRedapd

fidelitytransf,r i&]ote for the pure PPV onto the active priner

subst r at B¢ e ﬁi g@@i %% qeggptqrpdhgﬁ Erblendexhivited high fidgktytgnsteewhBréabl end

on the agal i : |: .ence in tran r al ity for

pur e ey ke B SSveT R Hah e O R e BPE Grvflotso MR erdmiistdl ayer

was 5 esSverg(hrghlﬁfkﬂib}etraﬂdferﬁb&m&ak@heﬁpurgwrdiﬁibitleﬂrﬁgblnﬂdegﬁy ﬁar@ﬁra@ﬂgﬁ%'pe of di
maged in

PF/ Pol ystrene B| end Donor sheets and receptors were prepared an
a mannerPedrnsienexhibitediay the pyreskit patodbs ectiviequtimen réveprpliesfdrrédioasgh 5,

t t : f | ot t] d | t
made by CLogE. ah e RLSLaseR s Sgninii T ohths HEMES 186 pPnBor ene. ( PF)
and a 1:trinstitredetoGitn-iatepned ﬂ%aé?E{ Rel md't]ﬁm@ti gn4£%é£90ftﬁé g;},cé@o%‘.r €

reported in Table IV for the anal ogues o our cases ussed in
Example 5. Table I1V: Imaging Results for PF and PF Bl end Donor Transfer

Laygr Re Cﬁ)?én?ﬂlge% s 'iJntep_Saration of an OLED
An OLED was prepared in the following manner. To make the OLED, the active
primer receptor of Example 2 was imaged using the PPV blend donor element of Example
4 as described in Example 5.
Insulating ribs were patterned as stripes on top of, and positioned between each of,
15 the transferred PPV/polystyrene blend lines. A highly filled thermoset polymer formulation
was used for the insulating ribs. The approximately 1.6 micron high ribs were patterned
using the laser thermal transfer method. 'The transferred ribs overlapped the
PPV/polystyrene lines by about 10 microns on each side. Next, a 400 Angstrom thick
calcium coating was vapor deposited over the insulating ribs and PPV stripes. Next, a
20 4000 Angstrom thick aluminum coating was vapor deposited over the calcium coating,
The calcium/aluminum construction served as a double layer cathode in the OLED. The
insulator ribs maintain electrical isolation between OLED devices. The result was a series
of patterned OLEDs on the glass receptor, each OLED including an ITO anode, a
PEDT/PSS buffer layer, an active primer layer that functioned as a hole transport layer and
25 transfer assist layer, a light emitting polymer (PPV) blend layer, and a common double
layer cathode isolated by insulator ribs positioned between the OLEDs, Upon application
of a bias voltage across the anode and cathode, bright yellow electroluminescence was

observed from each of the patterned OLEDs.

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

described above, but rather should be understood to cover all aspects of the invention as
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(receptor coating) PFExanple |I (buffer only)no transfer PF Bl endExanpl e |
high fidelity transfer offer only) PFExanple 2 (buffer + active rihggﬁBBﬂWS
t ransf ewd(dneks ng) PF Bl endExanpl e 2 highest fidelity tp Bliofopyffer +
active prinmer) 25 WO 02122374 2 5 FEB 2005 PCT/ USO01/0191 e | magi ng
results reported in Table IV indicate that for each receptor type (active
primer or buffer only), the PF blend showed significantly inproved

t r ansf ergy; DALr . . t the PF

bl end oxhr B Eagr ahe ihohtd Ba’ 2riious McHitalifhs, BVAICR SF Rt ol

t r ansf emun@novshstnmtirey ® whichre prewapinoestiont hey RFapplicite fihbdica@y, 5 very
high fidelity transfer whereas the pure PF exhibited poor fidelity

t r ansf er@PPa1§Bt 19, 1hese e skilbigrthe ark b piiichehe prsisend dnvisytiemis dineeted RPow review he
active i is referred to as "blocking”, and can be descri bed
as signi ?@%%?&gﬁgﬁ%?%m%ﬁhthe transfer layer being transferred to
non-intended areas, as well as to the intended areas, of the receptor. 10
Examle 7: Preparation of an OLED An OLED was prepared in the follow ng
manner. To nake the OLED, the active prinmer receptor of Exanple 2 was

i mged using the PPV bl end donor el enent of Exanple 4 as described in
Exanple S. Insulating ribs were patterned as stripes on top of, and
positi oned between each of, 15 the transferred PPV/ pol ystyrene bl end
lines. A highly filled thernoset polyner fornulation was used for the
insulating ribs. The approximately 1.6 mcron high ribs were patterned
using the |l aser thermal transfer nmethod. The transferred ribs overl apped
the PPV/ polystyrene |ines by about 10 mi crons on each side. Next, a 400
Angstrom t hi ck _
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cal cium coati ng was vapor deposited over the insulating ribs and PPV
stripes. Next, a 20 4000 Angstromthick alum num coating was vapor 25FEB 2005
deposited over the calciumcoating. The calciunfalum num construction
served as a double | ayer cathode in the OLED. The insulator ribs maintain
electrical_isolation between OLED devices. The result was a series of
patté?hé&m@iEEB on the gl ass receptor, each OLED i ncluding an I TO anode, a
PEDTI PSS buffer layer, an active prinmer |ayer that functioned as a hole
transgport A suenapishsfetdohbrdlehent RSpriSingladyiBitraté ahd 8 an8i Talém@pant yrer
(PPV) blend | ayer, and a conmon double |ayer cathode isolated By_

i nsulbgingrselechsely sharmal n dansferrok Eam the dopERiemagsohe gppsfeclaysrowmpnsing i as

vol t age .acr.os he,..anod d cath right v . ct Lol um.nescence
vas ERGEAdiy P ERBHRAR AR B 0 By B B R R R RS o
shoulgblyifér, R aaaitiskdrirRtelderddite frdniott Riphifadeling thephalaxaefer @Sthedes et hoek
above, but rather should be understood to cover all aspects of the

i nverfnddhe blsndbeing sapabie ohHipsming yxmsuvelapergianersano tigcrelupngess@t out in
t he ajl, hed cl ainms. Various nodifications, equival ent processes, as well
as nunerous structures to which the present invention may be applicable

wll be readily apparent to those of skill in the art to which the
present invention js directed upon review of the instant spoggi fication.
27 2 5 rFEBIBReRRoEElemgnt ofclaim | COMPIHTETECt LGB heRl OMUFRSIRIAYT si ng a

SUbStéigéo%e@H eb ’E}%;b%‘é@@uﬂsi% ln@3RER fé?flayep'Ei ng selectively thermally

trans red fromtr onor elenent, the transfer |layer conprising a blend
of alight emtting polynmer and an additive that fornms domains in the

light emtijin ol yner, e. additive being selected t ronpt e high

(1 el bty 1 hef fefor eleliet of °Bid EnbrieSora e gL ety Sl Bl B bty
capabl; ghQb-HeQf dBnPEsRIM 18V8r Sl IR trA¥RS 18%r.2an or gani ¢ el ectrol um nescent
device. 2. The donor elenment of claiml, further conprising a

| i ght-to-heat conversion |ayer disposed between the base substrate and

t he transf I r o] I - ' f, : I §l.ng an
i nt erf"ayer Fgg%(gé%ﬁ rgeél}t\%gglnaﬂ'ﬁﬂéﬁrﬁ%ﬂ%ﬂﬁ%ﬁkgﬁ%ﬁglﬁgkgf%s e(rgggé%a{tehe

t r anstreisférdygor.so that the transfer layer is between the base substrate and the transfer assist layer.

5. The donor element of claim 1, wherein the light emitting polymer comprises a
poly(phenylenevinylene).

6. The donor element of claim 1, wherein the light emitting polymer comprises a poly-para-
phenylene.

7. The donor element of claim I, wherein the light emitting polymer comprises a
polyfluorene.

8. The donor element of claim 1, wherein the light emitling polymer comprises a co-
polymer.

9. The donor element of claim 1, wherein the light emitting polymer includes a molecular
dopant.
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4. The donor elenment of claim1l, further conprising a transfer assist

| ayer disposed on the transfer layer so that the transfer layer i 5FEB 2005
bet ween the base substrate and the transfer assist layer. 5. The donor

el enent of claiml1l, wherein the light emtting polymer conprises a

pol y(phenyl enevinyl ene). 6. The donor elenment of claim1, wherein the
light emtting polynmer conprises a poly-para- phenylene. 7. The donor

el enent of claim1l1l, wherein the light emtting polymer conprises a

pol yfl uorene. 8. The donor elenent of claim1l1, wherein the light emtting
pol yner conprises a co- polynmer. 9. The donor elenent of claim1l, wherein

t he 1li0ght Bt dononglepehtalealaimb| whisen shenlight emiting pabpre tnclpdes 25 oERcan 05

10. The donor elenment of claiml, wherein the light emtting polymner

incl Ud&s a fluorescent dye. 11. The donor elenent of claimai1, wherein the
additive conprises an oligoner of the light emtting polyner. 12. The
donor element of claim1l1l, wherein the additive conprises an organic snal
ol eclil-e  Fhsrdarionrlemest ofiaimy briwhereindhafditive comanisesian olbgareerPfelisdi ti ve
conpréﬁﬁﬁh I%BEJt pol ymer. 14. The donor elenment of claiml, wherein the
additive nprises a conductive polyner. 15. The donor el enent of claim
1, wherein the additive conprises a conjugated polyner. 16. The donor

el enent of _claim 1, wherein the transfer_ )] ayer further conpris?s n
or gani% N SRICE SleaRat PLEaR | SuRTEBREeATHNE SRIRTISERAN BTERPSERR RO KCYgy or
adj acgf.ibp the blend. 17. A process for patterning a light emtting

pol ynmer conprising the steps of: providing a thermal transfer donor

el enent conprising a substrate and a transfer layer conprising a blend of
alig em jting polyner .and an additive,that forms domains.in the |ight
G t Lhhg. ot HSTbr R pERamy o Wheily e PR earBP s AR YRR del i t o
thermal transfer of the transfer |ayer and the bl end bei ng capabl e of
form ng an em ssive |ayer of an organic el ectrolum nescent device;

bri ngifg t Hbe donmwrelamentwhtlaim i owbersiethp edgiting egmpyisen agopdecdive pplysumbst r at e;
and

15. The donor element of claim 1, wherein the additive comprises a conjugated polymer.

16.  The donor element of claim 1, wherein the transfer layer further comprises an organic

charge conductive or semiconductive material disposed in a layer adjacent to the blend.

17. A process for patterning a light emitting polymer comprising the steps of:

providing a thermal transfer donor element comprising a substrate and a transfer layer
comprising a blend of a light emitting polymer and an additive that forms domains in the light
emitting polymer, the additive being selected to promote high fidelity thermal transfer of the
transfer layer and the blend being capable of forming an emissive layer of an organic
electroluminescent device;

bringing the donor element into close proximity with a receptor substrate; and

selectively thermally transferring portions of the transfer layer from the donor to the

receptor.
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selectively thermally transferring portions of the transfer |ayer fromthe
donor to the receptor. 29 25 FEB 2005 18. The process of claim 17,2 5FEB 2005
further conprising repeating the steps using another donor el enent
conprising a substrate and a transfer |ayer conprising an organic |ight
emtting material. 19. The process of claim 17, wherein the donor el enent
further conprises a light to heat conversion |ayer disposed between the
substrate and the transfer |ayer. 20. The process of claim 19, wherein the

donorygel emBft prbttist BLEIaR@ID! fuStBsr s m]%rrte@e/@hg 1k spnseshdaionpedohdre i ght
to heat conversion Iager and the tran | ayer. 21. The process of claim

17, vHenetgompasing @aspborats gnd méﬁn&f@r{pﬁr;@e@pasmatﬁn@rw light ettt pganaterpg.

The process of claim 21, wherein the receptor further conprises a buffer

| ayer di sposed on the pattern of electrodes. 23. The process of claim 21,
wher el t HEhe proeps of chaim tlmawhaenmhé desoraiensait firehep comprisdsayleght tahegposed on
the pattern of el ectrodes. . The process of c¢laim23., wherein the

act i VEOIEISIPBr 3Y¢&>¢W°E‘?§‘n‘?ﬁ‘ﬂ§@sﬂl§5%@ﬁa§ﬁ e ansfrdeYshes a material incl uded
in the blend. 30

20.  The process of claim ]9, wherein the donor element further comprises an interlayer

disposed between the light to heat conversion layer and the transfer layer.

21. The process of claim 17, wherein the receptor further comprises a pattern of electrodes.

22, The process of claim 21, wherein the receptor further comprises a buffer layer disposed

on the pattern of electrodes.

23. The process of claim 21, wherein the receptor further comprises an active primer layer

disposed on the pattern of electrodes.

24.  The process of claim 23, wherein the active primer layer comprises a material that

matches a matenal included in the blend.
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