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such as organic light emtting diodes (referred
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One problem associated with such patterning of electro-luminescent layers is that
stamping leaves behind a substantial amount of material residue on the layer surface.
Patterning by stamping also doés not guarantee uniform, reproducible, and precise
patterning over large specimens. While laser ablation may yield uniform,
“reproducible, and prcéisely patterned surfaces, the process needs high vacuum
conditions, produces excessive debris around the patterned area, is expensive, and

cannot be performed on large specimens or in fieldwork.

The current methods for patterning an electro-luminescent layer in electro-active
devices use mechanical or laser-beam techniques that do not enable patterned surfaces

to be patterned to precision in minimal turnaround times. Therefore, what is needed is
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A second aspect of the invention is to provide an electro-luminescent layer for an
electro-luminescent device. The electro-luminescent layer comprises an electro-
Jluminescent polymeric material. The electro-luminescent layer is patterned and has a
substantially uniform thickness, and is formed by forming a continuous sheet of
electro-luminescent polymeric rﬁaterial and removing a portion of the continuous
sheet by wiping a surface of the continuous sheet in a direction that is tangential to the

surface.



el ectro-lum nescent polyneric material and renoving a
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one coating from a surface of a substrate. The method comprises the steps of:
providing a substrate having the coating disposed on the surface; tangentially
contacting a portion of the coating with a wiping head; and wiping the portion with

the wiping head to remove a portion of the coating from the substrate.

A sixth aspect of the invention is to provide an apparatus for selectively removing at
least one coating from Aa surface of e substrate. The apparatus comprises: a means for
supplying the substrate having the at least one coating; a wiping head for removing a
portion of the coating, wherein the wiping head tangentially contacts the coating; and

a means for collecting the substrate after removing the portion.



A sixth aspect of the invention is to provide an
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FIGURE 1 is a schematic view of a |light source
BRMPDERCIIPHON WD RAWEGSS T o-| um nescent devi ces

on an optical panel; FIGQURE 2 is a cross-sectional

view of an el ectro-|um nescent device; FIGURE 3 is a
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IS a sC I'C VI a met hod of selectively
renovi ng at | east one coating froma surface of a
subsFIGURE 4aind schematic view of a second embodiment of a patterned electro-

- luminescent device having a coated portion and uncoated portion;

FIGURE 5 is a schematic view of an embodiment for removing a portion of

continuous sheet by wiping;

FIGURE 6 is a schematic cross-sectional view of the contact surface of a wiping head

of the present invention;

FIGURE 7A is a schematic view of a method of selectively removing at least one

coating from a surface of a substrate; and

FIGURE 7B is a second schematic view of a method of selectively removing at least

one coating from a surface of a substrate.



FIGURE 7B is a second schematic view of a nethod of
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meniscus coating, and dip coating. However, it is difficult to dispose and pattern
coating layers of uniform thickness using such methods with subseQuent solvent
deposition in which the solvent creates a créter or channel upon drying. One
embodiment of the present invention discloses a patterning method applicable to large
area devices with coatings of uniform thickness. A common approach to producing
patterned electro-luminescent film is to selectively remove portions of the electro-
luminescent coating from a continuous film of the electro-luminescent material. ‘This
is conventionally done using laser ablation, plasma etching, scratching the film
surface, tape lifting, and lifting off under high temperature or pressure using a die or

stamp. However, there are certain disadvantages associated with each of these
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In one embodiment of the present invention, shown in Figure 1, a light source 50
comprises several different electro-luminescent devices 100, 102, 104, and 106
mounted on an optical panel 75. The electro-luminescent devices may differ from
each other in geometry, processing, spatial assembly, and function. A cross-sectional
view of one such electro-luminescent device 100 is schematically shown in Figure 2.
Electro-luminescent device 100 includes electrode 110 and an electro-luminescent
layer 120 disposed thereon. The electro-luminescent layer 120 has a first pattern 130
disposed on a surface adjacent to electrode 110. Electro—luminescent‘ layer 120 is

made from an electro-luminescent polymeric material and has a substantially uniform



each other in geonetry, processing, spatial assenbly,

and function. A cross-sectional view of one such
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in Figure 2. Electro-lum nescent device 100 incl udes
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poly para-(phenylenevinylenes) (PPVs). The conductive layer 140 comprises at least
one of -poly (3,4-ethylenedioxythiophene) (commonly known as “PEDOT”), poly
(3,4-propylenedioxythiophene) (also - referred to herein as “PProDOT”),
polystyrenesulfonate (also referred to herein as "PSS"), polyvinylcarbazole (also
referred to herein as “PVK?™), and combinations thereof. In other embodiments of the
invention, electro-luminescent device 100 further comprises at least one additional
polymer layer that performs conductive, emissive, charge injection, and charge
blocking functions in the electro-luminescent device 100. Electrode 110 comprises a

7
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OXigsraedd;. 2 IcANGCHE? PehER| "r?@fﬁ’tns,“ncgf at Jgast; ?R?eﬂﬂgjgﬁ%% Phropor,
0 d t [ a
Pl YRS oA R OE B St IR dOERS (e ehnvention,
eleoda CcLliovs, supposisd \be, a chistigee nmatecd isooh aghtiutchetr hmited to, a

bl ocking functions in the el ect olumne nt device
polrbamkts s peelehTo2 EORpT 820 tﬂ? ABPR ST pogPryIate, glass,
mBBf &l & &ﬁﬂlﬁ%ﬁ)n@fthér fgni ng ohm c contact with the

upper a acent [ayer (conductive |ayer 140). El ectrode

110 conprl ses at least one of: indiumtin oxide; tin
Incanodr&tr emibodingent @ thef presanit fasteationi mlcelmr@blmltlﬁ?sﬁelddp}éﬁi 120 is

zi.nc i de; umt i n XI de Q ductlve
PR B8R ebeas BEEE 100 ek Rt taver 120
co%ﬁ;%se? YiKel 8- lﬁlﬁiﬂé‘s&ﬁf pORmetibehA&fal. |’1"he0§1€@1f0 luminescent layer

nbodi ments of the invention, electrode 110 is

12§U;spmttee@db9ndah%bsﬁtlbﬁmélaﬁytwfoam thikness200y gnd pigtformed by

I
foBérp&géggzgflt?nuouBg e\fcﬁ anf%% fc%o%#%ﬁés%ﬂt 33/1"1% tmea’temal and

ne

reflosfy, a 'BRIrdn foﬁlthe c@ﬂt@nib@ﬁ’llay’b&itHGnBy t\h@t@Oﬁ sutface 118 of the
anot her enbodi nent. of the present _invention

caatigBeysolayer IReig cedirectiay éli*at 19 tangentinl 240 4o e Wégcﬁrﬁs shown in
Flglu%cgro | um nescent device 100. The
ectro-lum nescent |ayer 120 conprises an
el ectro-lum nescent polyneric material. The
Ektteciuminestehthbyeeh?0 [sagispostd Gdjasepatot &r lnasd oan ctohdas:tiare layer

: 1$Ql; ?ﬁiq{%& g%l@l ‘%%I:fxéﬁ%@'ggsksg%éssaﬁa ﬁ@% comprlsmg at leXst one
ct&Gidron Y60 ARIEER o] WiFRick %réﬁn@rdt i’éastadi}@ drﬁﬂﬁh‘dl Pértidn 170

portion of the continuous |a 115 b g
hasvimg amenmdoﬂ‘urﬁah@am@nwhmm e Ia‘falﬁ@st qn@smmat @bytostintrsects

o Giog OB G (PR o oh CORER ey & 20 e el aren 164
Tﬁﬂbﬁ?ﬁ Nthet BoAAbd | BAfEte ARG GONEUGEl \arl aly€runcoated surface area.
Additionally, the uncoated portion- 170 comprises at least one channel 180 that cuts
through coated portion 160 such that channel 180 has a plurality of walls 190 each of
the plurality of walls 190 has a boundary width 220 of less than 20% of the width of
channel 180. Coated surface area 160 has a thickness in a range from about 50 nm to

about 150 nm.

In one embodiment, electro-luminescent layer 120 is made from a continuous polymer
sheet 115. The continuous polymer sheet 115 is formed by depositing a polymeric

film, such as PEDOT or the like, on a continuous sheet of a substrate, patterning the
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140. El ectro-lum nescent |ayer 120 possesses a pattern

130 conprising at | east one coated portion 160 havi ng
W@ 20606880 surface area and at | east one uncoatBAI/US2004/037014

portion 170 havi ng an uncoated surface area, wherein

the at | east one uncoated portion intersects the

r I érid Skm ePat@fpRaeRe B&deanabaut 50°C
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PEDOT PEDOT 2.
pattern EL PEDOT PEDOT 3.
wERoosas13ey n EL dry PEDOT PEDOT 4.
bake apply EL dry pattern EL PEDOT PEDOT 5.

appl

apply pattern dry bake apply EL dry
apply dry pattern bake apply
apply dry papCEUR2004/037014

y dry

bake pattern apply EL pattern EL dry PEDOT PEDOT 6.

7 APPLGEAT K€ PajkEr N Iy E afléh pratt@kn EL m
PEDOT?. ap(g?y drya%ake nggly F?ttern EL| dfy pattlern
PEEHEDEN |PEDOT 8. appl y|Hry . |bake apply dry pat{tREPOT
EL| pattern PEDOI| EL PEDOT 9. apply dry bake applly dry
—pat-terr—Bl—anrd—REBDOT—PEBOTETsinuttane ' O —appt
8.dr yaPRBhI v/ é{t'ter;bl-égiey aP 2P |BL¥e PEDC'IP%@ZIEE]:’FE%HIY
11} P]@IB@'TV dry apply dryyggatterin EL pattern bake |REDSDHT
EL| PEDOT 12. apply dry japply dry patterpn EL and [PEDOT
bake PEDAT El sijmiltandously 13 apply yv_apply
[9.patappiy drdrybakel ket er|repPDOT dEY. EL PEMCIMELGQWIR}EDOT
dryPEBBlIy dry-bake pat tigr,n EL |pattern PESl?r(r)l-lrﬂtaneousEly
10. | apply dry apply pattern | dry pattern “bake
PEDOT EL EL PEDOT -
11. | apply dry apply dry pattern EL | pattern bake
PEDOT EL PEDOT
12. | apply dry apply dry pattern EL and PEDOT | bake
PEDOT EL simultaneously
13. | apply dry apply pattern | dry bake pattern
PEDOT EL EL PEDOT
14. | apply dry apply dry bake pattern EL | pattern
PEDOT EL | PEDOT
15. |apply | dry apply | dry bake '| pattern EL and PEDOT
PEDOT EL simultaneously

To facilitate film removal over a selected area of the electro-luminescent film, a
portion of the continuous polymer sheet 115 is solvated by at least one of water,
methanol, ethanol, isopropanol, acetone, toluene, xylene, and combinations thereof.
The surface of the solvated portion of continuous polymer sheet 115 is wiped by
wiping head 230 remove a portion of at least one film, thereby patterning the film, or
films. Wiping head 230 comprises at least one of a sponge, elastomer, thermoplastic,
thermoset, fiber mat, porous material, polyurethane rubber, synthetic rubber, natural
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15. apply dry apply dry bake pattern EL and PEDOT
PEDOT EL simultaneously To facilitate filmrenoval
wWor@s/ 06233l ect ed area of the el ectro-| um nescep€T/U51003/037014
a portion of the continuous polyner sheet 115 is S
sol vated by at |east one of water, nethanol, ethanol,
i sopropanol , acetone, toluene, xylene, and

rubberbi rsdidovess tpadydiofethyihloxang f ARBVGY), t gkt amaterials, and

r.ti.on aof caontinuous polymer sheet 115 is w ped by
¢ qﬁ?ﬂlj’nﬁ@éeae‘gso renove a portion of at |east one film

thereby patterning the film or filnms. Wping head 230

InContAsmélt of easinventnotheaobatngepecis asd sd@tted for removing a
thernopl astic, thernoset, fiber mat, por.ous mai erial, .
sipelp yahee oh ke willbsash, wigyie ardien vitheBbewhaging ypdgrhimpgyers. In
' Ly ] C . yifl] ARy d R ext t
ol 90 Rim 8 VAL TR, e 5o EPNBR LS oo of
meftipldayémwath ¢aoh wibing. Sk erimply, apdedtesluariecsehtefieih a two-

for renoving a single |ayer of fil it h w pi
MEMCL IR AR M MR RN S e
la%[bﬁ iRk, R yeOhYRhd N BmPOERIeRS tWoepQ%rﬁFtlﬁgeﬁlé Qan also be

acilitate renoval of nultiple layers with ea
repiovedign drerstgx auithl & sobenebystdm gohtaimime st anidi kytenea dn this

twol ayer. sfructure can be tterned usin | ene
PP & RMOG AT, SARIRATGS BeREDBE Ay P T g PO yene to
yigﬁtamgééggoﬁ@gﬁgjoqpnt, two polynmer |ayers can al so be
renoved Tn one step wth a solvent system containing

wat er and xylene. In this particular enbodi nent .
Ini mogres gabolinient of the dlajnred dnvention.c metaph gf e¢lectinebr remaying at

xyl ene t i.el d a noggne ol ut.i lnqa .
SR S5 DR AE SO gAY show i
FizalaC1A gl Y7B.eMih¢i mgthall dogasiketie gaat ofgprévidingasubstrate 410

surface of a substrate is disclosed and general | .
haytiesef 1past Pagyenasiag #A0 disgoses onmrarizes plohe ég*??&ates‘b‘é));/ tapgentially

s f: oy (i d ' at 4l i
5B s TR0 245, G10BHA 280 9l 0Borin
460 Grith twaipigig iead 3 ¢ incodiratioh 2G0 shap dx th gentidlGo thé swrft togemove

PRI G B SR Gups e TN et 230 G iter a W coating
oL AR Ml S 65 1 TR RSPy s 1
ord ¢rhiesdimeme toatingtd20gs baked onto the surface of substrate 410. Wiping head
230 is at least one of a dry wiping head and a wiping head moistened with solvent
250. Solvent 250 comprises at least one of a polar solvent, a nonpolar solvent, and
combinations thereof. Non-limiting examples of solvent 250 include water, methanol,
ethanol, isopropanol, acetone, toluene, xylene, and combinations thereof. The choice
of solvent 250 depends entirely on the coating to be removed. In one embodiment,
wiping head 230 is moistened by injecting solvent 250 into the head 230 while wiping
head 230 wipes portion 460 of coating 120. In another embodiment, wiping head 230
is moistened prior to wiping by at least one of dipping wiping head 230 into a bath
containing solvent 250, soaking wiping head 230 in a bath containing solvent 250,

spraying either wiping head 230 or portion 460 with solvent 250, or the like.
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or a dry coating. Alternatively, coating 420 may
i ncl ude both wet and dry regions. In one enbodi nent,
wW@eo@biosn39n20 i s baked onto the surface of subsPCEHUS2004/037014
410. Wping head 230 is at |east one of a dry w ping
head and a w ping head noi stened with sol vent 250.
ST D2 bE UHRE! 5E15: 8t nblﬁ-gﬁltar.o%r RhclPpH9hRf cofinteRbterial,
a nonpol ar® sol vent, and conbi nati ons t her éof .
thbleraré usialliyribree selupilies paknstdry that a@sont far thedwnviealay polar, and

net hanol ,.. et hanol , isopropanol,. acetone, toluene .
hyGesaonding Tangined PEREDEREr UF T IEirHrEdgY Comresponding
st NGV araAnQedEBEBLS BRlcht. eTie BBkt sbRefORE |agﬁ>l}_hﬁerk1§ one having

renoved. In one enbodi nent, w ping head 230 is
sofwhiBtygrasamndigrs ithst ewt¢hnthoseodfitbeipolgBEr.i nt o t he head 230

whil e wi ping head 230 wi pes portion 460 of coating

120.. I.n gnot her enboedi nent .. W pi [ s
EXhEe dneh e g by e B LA e e sgrubite
cHak At BEAR, d3bkiktehar oFf Yot Verg @olaabnd Neh-polavRateridy,

soaki ng w ping head 230 in a bath contailning sol vent

250, spraying either w ping head 230 or, portion 460 )
Innfypreak gpsiances: 2Bo elasiror rainereeat picy cRMPYISes a conductive

r r r . .
pllndf oo nfh ATERRE) ol SRR, RN TR RIGRRS oy in
hyako geiEb@iding dohtenasdd@umited, and (iDen Iigit-eputtiag popaharcoatimgithat is

hydr ogen .hondi ng strength of the polynmer. Simlarl
nqriRolar, gyhach HF@QV%S&IPE%BHH‘PHE‘T §61|V§Btﬁ|8}q5ya~°pml%t°éf§ﬂene- In
ord@f tﬁ 3ERovd i lflppﬂgnge%atﬁ%k Wﬁmnl'%;&[tre% | V@ Eert Ssolubility

one having so ty paranmeters that match those of
canectqristiysrar a sigkenpipe, diitaRenolatsofor eacdt palgmenansrdispersgd in a

of | yners havi extrene sol ubility,characteri.stic .
(e Vb B Ao R G SO SHP oot B GG frOrvent s
sdIBh &l K8hS ) nuhibet YPis6Rbnts NSIANEE Hut hb€limited to, alcohols (such as

el ectro-lum nescent |ayer conprises both (i) a

isoprogancj ethanwd| methanal paitd thg like) distanes PRODRS aggiprh methyl ethyl

ver lar @and dissolves only.in hy n- bandi .
i) s e B B5eERE STy T of ' Sfyeps dpvine

irk&aleling tdlabilitys paraneR@d. aThe Walveht ditaigolfves topikal light-emitting
~ non-pol ar solvents such as toluene or xylene. In order
plastic andRED AT 12t Jisted isoTapel- coati ngs having extrenely

di vergent solubility characteristics in a single w pe,

iLtab I ’ al r ¥al Lk a

Tl B S8y R R Tor BNRRRS (RO E oG PEFERmG D, T hish
sdlbbitie}). or di spersing, solvent is selected froma

nunber of solvents, such as, but not limted to,

al cohol's (s Jgglvgl?t Light-emitting plastic PEDOT
Water 1 >
Methanol |2 2
Ethanol 3 1
Isopropanol | 3 1
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I sopropanol, ethanol, nethanol, and the |ike), ketones
(such as acetone, nethyl ethyl ketone, and the |ike),
waecwsassg9 et hers, methylene chloride, or any BOI/USIWD4/037014
having internediate solubility parameters. The sol vent
ratings for a typical light-emtting plastic and PEDOT
are listed in Table 1. Table 1: Solvent rating for
pol ymers (1] Acdtew sol dbility or insolublé; 5 = high
sol ubility)|. Sol vent Li ght-enmitting plagti c PEDOT
Water 1 5 I\u:.r anot—2 Ethanmot—3—f+sopropanot—3
1Acet one 1 G?’B?I{fene é 1 Xylene 5 1 Exapple 2: Removal
of coating jconprising polynmers having simlar
solubility |chaegeteristics (i. e., wthjinternediate
solubility |paraneters). Good solvents ihclude either
one- conponent systenms having solubilitylparanmeters
that closely match the solubility paranmeters of the -
polymer film (or filns), or multiconponent solvent

SRATLE™, 5 B TR bR S
chagdcwentiss (ire. twigh Akdrhiedoaguditdlity myahaeasyo not

necessari y have to be a good solvent for the polyner.
neither CCl4 nor ethanol are

GP%I whva@aun@e% IR 9uSTCOFHIORRRL PYPISHRY RalRg %aleolgﬂ'{tmwneters
e
cquapcmm @aslvelft dyleentyi Kdvimge eﬁﬁattn:\tvesolubnhty phraRivhdis tEat_amnptch the
st ARG URERFS | Bl TOAYFGTS ththe P SO ERnG ttem do
n(ft) %@ggsélﬁ¥ ‘Flﬁvé & P4 BoSPR 16t BHtBe Blyhiedi HHR Elath indfher CCly

coat ed
nor ethanol are good individual solvents for polymethylmethacrylate (PMMA), but a

binary mixture of CCly and ethanol is a good solvent for PMMA because the effectlve

solubility parameter of the mixture matches that of PMMA.

Example 3: Wiping Example - Selective removal of top coating without damaging

underlying layer.

In this example, a PEDOT layer is spin coated onto an indium tin oxide (ITO) é(;ated
glass substrate and baked at 200°C for 1 hour. A layer of light emitting plastic (i.e.,
electro-luminescent layer) is then spin-coated on top of the PEDOT layer. The
patterned area is wiped by solvent assisted wiping (SAW) in which xylene was the

only solvent used to remove portions of the electro-luminescent layer.
Example 4: Wiping Example — Simultaneous removal of both coating layers

The PEDOT layer is spin coated onto an indium tin oxide (ITO) coated glass substrate
and baked at 200°C for 1 hour. A layer of light emitting plastic (or electro-

luminescent layer) is spin-coated on top of the PEDOT layer. The patterned area is
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gl ass substrate and baked at 2000C for 1 hour. A |ayer
of light emtting plastic (i.e., electro-|lum nescent

WO 2061052395 t hen spin-coated on top of the PEDOICT/Eg®04/037014
The patterned area is w ped by solvent assisted w ping
(SAW in which xylene was the only sol vent used to

wil @@Bn‘\g%o%ﬁ@ AQRgedalipt Exrfge(S@lWF LWhi0rd S6VAR S8R Alre kd®sting of water,

W pi ng anpl e - Sinul taneous renoval of
isdpuoprnoband mylehay@asto ThmorEDN PEAYQT and clspirorlupineseant layers.
onto an indiumtin oxi de (1 TO coated gI ass substrate

t 2000C for 1 h A |
Wﬁ?ﬂlg F ?aﬁgg%f oa)}?r&se? 8"1% ﬁt ?’%%Saong] gélg gln abgcpﬁhermoplastlc a
th&Rid3e Qa8 @fat,t ®Rpodust ﬁ@teﬂ&@%lhﬁyﬁﬁne Tﬁlﬂ)enas)trﬂiamedrubber

area | swi ped by sol vent assisted w pin with a
nagphwhberpdilicenes, RIBMS;, txivgd arategiatse pnd ?%@fl@ﬂﬂiﬁ dhereefn dn one

' ene .sQ v h and
enﬁloélgfl%t PlfJ nég%éng 1 SK)I/IER% hgﬁ%o Lgeadﬁﬁ?’ﬂ) head. npr i I% s other
enodifas! @iEn@®f héadsP30ges ﬁlnvsilasmmerresmct to substrate 110.
t hernopl astic, a_thernpset, a t, a, poroqus )
Aleneiyely, wipmehepd 26 ard puhshate 11991%%??@% Biutaneousty with
re%%gy{oaé 1 UBRE! In st lLérﬁ)%?% boPRnt n@ rg 18478 ?sr todtsble. In a
n M t he

/61 nat i ons ther eo one ‘e ment o
fuithsresabodimenti wipine hed®3239a retatableiwled]l.head. |1 n anot her
enbodi ment, w pi ng head 230 is novable with respect to

bstr at 110 t t | h 3
T, ieb 1 @O B BB, b PLTo PR EIIES y i T S ome
cotaﬁn @9@ vAH@ipingd Hea?lt23|0I coRisee CoRARRG eﬂF&ﬁon Wepiof @he at least

head 230 Is rotatable. In'a further enbodi nent, wp gh
orfeeadti@@20 sn a tangeatialbdiecctine 10 mﬂeawe&acmurface of W1p1ng ead

|aIl cont a |on4
24 oA ehBad oBRERina Hi BE e by Spifl i igndh 230 i
sho QP I BSre (P NEA6Hd fbalimeht |sﬂfW14ﬁQF£§uré bethatcohBasdurfaoe 240
coating 420 in a tangentlaf direction 210 with a

hasanprgdetemnined seugprenppRereisadlipgne elﬂbg@ﬁ@ﬁhtth% predetermined
Stﬂl&ﬁlses ﬁéﬁﬁﬁée%”?'lea‘é{ S ﬁttlsr}l B%O%?/ﬂfl Qﬁé atsféﬁgt%%g mtV‘QéU Hzg/lng a

own I n

préfi@¥inihed fmgle2€0.6Thé ﬂelem pheptisa 8D are a 266mbiaie maofile, such as
predeterm ned structure, or geonetry

a Boipisdinseiie,or tifea prusERREr, ﬁé@pg%m%tpmflél%%wﬂ%de%m&%e or tip,
r{%ie ARt RO By éﬁcmlgrsgmb 1fn|3n1|[ ﬁﬁ% g%re(!l&ﬂ-ﬁ‘ﬁ gg(gi;léﬂncgﬁgnses a

ving a predeterm ned angle t ‘one

plpralisyro? Bistha 8@ woieoemtthe plupaldy ioff @nsms @180 ase seppuitert &dm each
rofile or tip,

oBFoRY Perotet ORI o8 Show i Fiuré 3 Bikatity of prisms

may include prisms having the same profile, or prisms having different profiles,
arranged in either a random or predetermined regular order. In one embodiment,
pitch 300 is about 50 microns. Wiping head 230 has a structure comprising a plurality
of protrusions, such as, for example, plurality of prisms 280, to apply concentrated
force to portion 460 so as to remove portion 460 and pattern the film. Wiping head
protrusions are separated by indentations for carrying solvent to the film surface. The
film surface is either moistened or premoistened by solvent in the liquid phase. In
another embodiment, the film surface is moistened or premoistened by solvent in the
vapor phase.
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and the like. In another enbodi nent, the predeterm ned
geonetry conprises a plurality of prisns 280, wherein

wo b@spbaspal ity of prisns 280 are separated froPeEES1004/037014
ot her by a predeterm ned pitch 300, as shown in Figure
6. The plurality of prisnms may include prisnms having

It &R SHTRERTF KR cl8ineRmh&had, fie/dongactidrfep emthep ifhides at least
arranged in either a random or predeterm ned regul ar

orer ddew i 2@hdiseessd @nwb kest grieredre 8bthej contasbirfage 240. In another
eipbeiiens 1% nflad Ffnd el find otesr b bl ARRang ' fadh 460

S1 ons,

(HRbuE AN bYioPfo WipisdBorB80 460 witaprbingdead e80.r Fhested of wiping the
to portion 460 so as to renove portion 460 and pattern =

perken #60 withwhe wiping deall ©9remevs themortignedpfdha tldgagh gne coating
| hdent ati ons._for ryi g | 20 i

ADEER! B LS TN 2PN K] LB 85%0 n o

pleeteahied direttidrn @ithi rgspedt phagsing headad0.hdn amothediembotiment,
the filmsurface _ is noistened g{if@pr_ermi st ened

L1 by .
wipng dgad 230 ripes B AOTEILSR) ha shrscliomBarigne e Profstermined
i med . . ; i escn :
Ay BE S SRS ShREFARBLOF AL BLAE 930 P PEiNECHS0 in o
deetgien afthdrhikarc part e tto Sk predeteBdided diveatinmt hiaranother embodiment,
enbodi pent, the net hod rther.includes the step of
ARG BHEIE PN b QOPIISFR PRI PGPS 0p phggy of the
s&%frgﬂe%rﬁ g%uﬁ%lgt}om Rh RHothEACh BRBmerdiBe PR PfurttePindfides the
the portion wth the w ping head to renove the
stppof callecdbgttefcontiancans sheehsh adale-womlli ng 420 fromt he
substrate 410 (Figure 7A) conprises translating the
substrate 410 in redeterm.ned..direction with ;.
1 GB50EE <R o e e ARG EF el isclosed for
s RIRD/ fh@ﬁ’(ﬁd@%g Wores doheatPiRadti @k 4iing M2 Gbmes tsuffice of a
paral I'el to the predeterm ned direction. |In another
sehstratgi #ht Thai 3PPAGUSceRMEEES & Beans s poptyingn theeeibstiatg 410
di.regti ofher th rallk ' .
gt et RFGsialRR B8 Elithe hpod PRREFASS ALY BoRion 460 of
tHer AVieght REe tcbetimulai, rvaieeid the aapipgiteed 200 @vhidiingha at least one

conti nuous sheet of the substrate froma_ supply roll.
cyaiingrig0 e A WEIESTR! AEISEUaA) Ghthb ety 1 8plISCHER iR DB e afte
ré?ﬁ«f\ﬁné){he%%%ﬁ%ddqg the continuous sheet on a take-up
roll. ' ’

n-anot her enbodi nent of the clained invention,

an apparatus is disclosed for selectively renoving a
Iipandtharendif@limtnt! efabe chmeed oaventien, 42@ipinghead 230r ik altsslased for
reamoving a portion 460 of at least one coating 420 disposed on a surface of a substrate
410. The wiping head 230 comprises a contact surface 240 for contacting and
removing portion 460, wherein contact surface 240 contacts portion 460 in a
‘tangential direction 210, and wherein contact surface 240 has a predetermined

structure.

Although the examples described hereinabove are for an electroluminescent device, it
is understood that the invention can be used in manufacturing features of other articles

and devices, such as, but not limited to, microelectronic devices, photovoltaics, thin
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substrate 410. The apparatus conprises a neans for
supplying the substrate 410 having the at |east one

W@ o@biosn39920, a wi pi ng head 230 for renovi ng aP@EDUE20041037014
460 of the at | east one coating 420, wherein the
wi pi ng head 230 contacts the at |east one coating 420

ﬁl%}& dsRRGENT] e%{roﬁiig r ?Qﬁér O 1fsplad ShoiBADSAdV@es, waveguides,

ecting the substrate after renmoving the portion
mitbeeledtronabirtienl sgstoos IMEMS )omicrhBuidicaidmeides, avdiheiliks, a
wi pi ng head 230 is disclosed for renoving a portion

460 of at | east ting 420, dj d |
e b RO S Ao Y HEARFn.
fo@@ﬁ@ﬂes‘éﬁ%ﬁ&? ShAA® nbObe Gerrhad td BY ANGithESHhNHe scope of the

_portion 460, wherein contact surface 240 contacts
inpentionon Aveordingly, varige mpdificetionsc efamiations, anh @ltgmet ggsnmay

: has ' . 1,
ofiRL by RsTaR A e B RE AL PURERisCUEHY Foope of the

pﬁg@@m\;@hﬁm,nescent device, it is understood that the
i nvention can be used in manufacturing features of
ot her articles and devices, such as, but not limted
to, mcroelectronic devices, photovoltaics, thinfilm
transi stors, electronic paper and di splays, photonic
devi ces, wavegui des; m croel ectronmechani cal systens
(MEMS), mcrofluidics devices, and the like. Wile
typi cal enbodi nents have been set forth for the

purpose of illustration, ' the foregoing description
shoul d not be deened to be a limtation on the scope
of the . invention. Accordingly, various

nodi fi cations, adaptations, and alternatives may occur
to one skilled in the art wi thout departing fromthe
spirit and scope of the present invention.CLAI M 1.
An el ectro-lum nescent device (100), said

el ectro-1lum nescent device (100) conprising: a) at.
| east one el ectrode (110); and b) an

el ectro-lum nescent |ayer (120) disposed on said at

| east one el ectrode (110), wherein said

el ectro-lum nescent |ayer (120) conprises an

el ectro-lum nescent polyneric material, and wherein
said electro-lum nescent layer (120) has a first

16



pattern (130) disposed on a surface adjacent to said
at |l east one electrode (110) and has a substantially
wa@rios06239¢ hi ckness. 2. The el ectro-| um nescent PAEUS64/037014
(100) according to Claim1l, further conprising at
| east one conductive |layer (140) di sposed between said
ast one electrode (110) and said
Cﬁ%ggﬁfo | um nescent |ayer (120). 3. An
el ectro-lum nescent |ayer (120) for an
l.el ecAncelbairvi-hesnenent disviase(100D0%pid skecido-luminescent device (100)
el ectro-lum nescent |ayer (120) conprising an
CRMRELERS- | unmi nescent pol ymeric material, wherein said
| ayer is patterned and has a substantlally uni form
)thlc&ngﬁﬁon@agdmn@qeun gal d el ectro-lum nescent | ayer
(120) is forned by forn1ng a continuous sheet (115) of
sai d el ectro-|um nescent go yneri c material and

b et slpcogeminessent 45m7 (b20)sdisprosedriin sid A lspbeane electrode
(1(1 %ﬁ; g%hepé(m\%@l érwe (tjlt%l Tt 1{«%8&1‘[ %S)/e? gi ﬂ)g (r;ctgﬁg}-lgééoi{l Oglé&leoefumnaescent

on to sai
p(ﬁilyihﬁeﬁﬁ @matérial] hed elkatinosdidinl ms;elammésam rlagdr2 (1)20) has a first
according.to claim3, mheaeln sald conti nuou

pqt@xrs)(lﬁoé dspearson Suifpte adierent foraing Feestraterisoge (10) and
Uib %Et@ﬁﬁal}yﬁlﬁﬁfo%%l@ﬂne%?' d polyneric film baking said

meric predet ermi ned tenperature, coating
the polymeric filmw th an el ectro-Iunm nescent
2.mat eThaklettoo-hwnimesantdiericedl 0@ -dcoordingso €aim hyfurthgricpoiprising

oI RRL SRR, BRSSP 55 i A2 (110

af §6d El€ctininsReMlage iz, (100) conprising: a) at
| east one el ectrode (110); b) an el ectro- Iun1nescent

| ayer (120), said electro-lum nescent |ayer %
3ConpAFlsﬁ?lﬁ@f%Wﬁén@éﬁfﬁdaY%rﬁlﬁ@s&’frﬁn BIGPW@GWEP% Gvage (100)
e
<L SLELA Pt 020 SERBBELM DR8eR ety potmer
nﬁt&ﬁl rwhdreif 285 LBt isl patRrne(l142d) hdssa Sabstadially uhiform nigickness,

cont i nuous _sheet (115) of said electro escent
agbWpaeH) éal@fﬁeéiri"é‘ilm’élﬁ%f:ef’b]@ﬁ% ag%lsp%.rw@)ﬁ BE G continuous

SRt gl 1‘32 el ARPUR (Eﬁﬁﬁlné&ér'i_’() %cﬁ i Pinfide r?]‘al Sdﬁﬁféﬁl%vﬁlg a portion
sal ntinuous s In a ection t I's
(468 @€ shidatontiai®)s shees@lild) by wiping a surface of said continuous sheet

(115) in a direction that is tangential (210) to said surface.

4. The electro-luminescent layer (120) according to claim 3, wherein said
continuous sheet (115) is formed by applying a polymeric film to a substrate,
patterning said polymeric film, baking said polymeric film at a predetermined
temperature, coating the polymeric film with an electro-luminescent material to form
said electro-luminescent layer (120), and patterning said electro-luminescent layer

(120).

5. An electro-luminescent device (100), said electro-luminescent device (100)

comprising:
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surface; and c) at |east one conductive |ayer (140)
di sposed between said at | east one electrode (110) and

wa@ anod/oed3ext r o- | um nescent | ayer (120). 6. The PCT/US2004/037014
el ectro-1um nescent device (100) according to claimb5,
wherei n said continuous sheet (115) is forned by

22PP! ilmto a substrate, patterning

)sal Xﬂ]g%yt/en%ér)?%&%{ﬁlu rgl@akl ng said polyneric filmat a
predeterm ned tenperature, coating the polynmeric film

bwi t harar\elgit@eltlmnnetsgmtnhag@ler(ﬂ%at@r eﬁleqtr@ lgingseent dlayer (120)

C(g{l]gtgﬁth;ggar}l gllr;%tﬁn(g C 5 nt{asc]ela %1%% atexija etretlﬁ;e1 Fﬁd rf%;e% A gatterned
ar(cf’@s’ a %bﬁnﬁél@hﬁnlﬁﬁﬂlrtﬁﬁ:kﬁ@@) arOWREreR! Jag éle&tkdihﬁhhlh&s}éeﬁtflayer
el ectro | um néscent devices (100, 102, 104, 106),

(AR nmf@m@lchy dormiag e eprigions IshertrdsDenf sedyglewt-luminescent

@%{1? ‘Z’l%} 8@ gg@eé‘sg oﬁc?r{ ?E 8&86) (%esg A dSPinuBis ket (115) by

welifg b rs@rfhd&ﬂﬂ%@ﬁi%ﬂhnﬁ@bé ghedt iR @)dn@:@tﬁﬁlf ihei 9 gargntial (210) to said
el ectro-1lum nescent polyneric material, wherein said

syrgagerands patterned and has a substanti al | y uniform
t hi ckness, and wherein said el ectro-I|uri nescent |ayer

of 120 ;lesas{ OhTED nl¥cthRr T%y@lg (?@@efﬂs DAYt tasr%gll%ﬁ)leééfc one

sai d electro-lumnescen materi a
eleetnaiel (h 0 )aandceidi e])asctx(oéﬂﬁﬁl)naséers ddyer Cl@M.i nuous sheet
(115) by wiping a surface of said continuous sheet in

ad| ction that is tapgent] I 210),. t 0, sa surface. .

IR e et SV, b0y e st Elatim ot ibein said
c&ﬁin@oé‘st sh&ast1 19N¢s Fb@iddr B?ea Q@ eﬁﬁb@ly%%rfé film to a substrate,
el ectro-1um nescent | aye ; andc) | east one

paitemiugtsanis poiwm'rlc( 1dm) hﬂlkmfgos%d Mdmem fiﬂai @t s presdgtarmined

one el ectr and .sai d. e ect um nesce
e PR td G B R {iuBpt Hebfo i REREE R L form
s €l - 1ﬁﬁlh&ss&mtlaywqm§0)s h@atpattbddlg ssidf &éd’(ﬁ)dlubﬁnescent layer
lying a polyneric filmto a substrate, patterning

(1§Q5)d polymeric film baking said polynmeric filmat a
predeterm ned tenperature, coating the polymeric film

7WI th ag ls%ﬁ}creogbﬁ %ﬁeﬁﬁﬁrﬁ%uﬁt(@bj %mﬁﬁsﬂclé’ 5'81&1%1181 of electro-

el ectr um nes
luminescent devices (100, 102, 104, 106), wherein each of said electro-luminescent -

devices comprises:
a) at least one electrode (110);

b) an electro-luminescent layer (120), said electro-luminescent layer (120)
comprising an electro-luminescent polymeric material, wherein said layer is patterned
and has a substantially uniform thickness, and wherein said electro-luminescent layer
(120) is formed by forming a continuous sheet (115) of said electro-luminescent
polymeric material and removing a portion (460) of said continuous sheet (115) by
wiping a surface of said continuous sheet in a direction that is tangential (210) to said
surface- at least one conductive layer (140) disposed between said at least one

electrode (110) and said electro-luminescent layer (120); and
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| ayer (120), and patterning said el ectro-|um nescent
layer (120). 9. A nethod of selectively renoving at
wo e@stewpe coating (420) froma surface of thePCT/US2004/037014
substrate (410), the nethod conprising the steps of:
a) providing the substrate (410), the substrate (410)

ohavi pg léaléltg )oﬁé Ao%ﬁt%twgn %g@lo i@ d&g@&h Bitoeasadidoont U8Rt one

surface; contacti ng portion (460) of the at | east
electendedat 0)ragd (sdid G eciviotlhmaneapquit keyehd24).( 230) ; and. ¢)
W pi ng the portion vvith the W ping head (230) in a

d h 10 h
8y Ie:rgﬁ;é ?WB% 6%‘%1{;? 2?16)( 12)% tq %ﬁal 27’It \glolér Fogagé coa m}O%S sheet
(1(1§fﬁx)fof'rﬁ&m>§ Q}?pl}%ﬂ@%tﬂoﬁlﬁer(&ﬂm to d Substhite APt Salﬁ @blymenc

ectively renoving at |east one coating (420) froma
filr baking ofaid palpsenatidn 4109 pr@q’rﬁéerapp%d d¢rpRerature, coating the

P@}ﬁl@ﬁlc mlg}qﬁléh %’iﬁ glegga % f %Ecoeﬁfej Rl el alpg) fo?xﬁz%tggeﬁ% . ﬁlmlnescent

la%rquG) , AB@PattetBAY sﬁlﬂreldcﬁﬁﬂtimﬁ@sébnpwyét @noy. 460) of t he
east one coating (420), wherein the w ping head

- _tangenti aIIy (210) contacts the at |east one coatin

0. 420 mgthgd of seleqtvghysremerngat least prcqahiag {4408 drom a Sgrface of

e 303raRd £480), HERYINBE B 8RE HeWeps of:

a)  providing the substrate (410), the substrate (410) having the at least one
coating (420) disposed on the surface;

b) contacting a portion (460) of the at least one coating (420) with a wiping head
(230); and

c) wiping the portion with the wiping head (230) in a direction that is tangential
(210) to the surface to remove the portion (460) of the at least one coating (420) from
the substrate (410).

10. -An apparatus for selectively removing at least one coating (420) from a

surface of a substrate (410), the apparatus comprising:

a) a means for supplying the substrate (410) having the at least one coating
(420);

b) a wiping head (230) for removing a portion (460) of the at least one coating
(420), wherein the wiping head tangentially (210) contacts the at least one coating
(420); and

) a means for collecting the substrate (410) after removing the portion.
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