METHOD AND APPARATUS FOR FORM NG PATTERNED COATED
FILMS BACKGROUND OF | NVENTION This invention rel ates
to an el ectro-lum nescent device, such as an
organic.light emtting diode. Mre particularly, the
invention relates to a nethod of uniformy patterning
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Patterning by stamping also does not guarantee uniform, reproducible, and precise

patterning over large specimens, While laser ablation may yield uniform,
“reproducible, and prc-;_éisely 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-
luminescent 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 material 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,
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A sixth aspect of the invention is to provide an apparatus for selectively removing at
least one coating from a surface of a 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.



portion of the coating, wherein the w ping head
tangentially contacts the coating; and a neans for
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FIGURE 4 is a 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 1is a schematic view of a method of selectively removing at least one

coating from a surface of a substrate; and

FIGURE 7B 1s a second schematic view of a method of selectively removing at least

one coating from a surface of a substrate,



DETAI LED DESCRI PTION OF THE I NVENTION In the foll ow ng
description, like reference characters designate |ike
or corresponding pails throughout the several views
shown in the figures. It is also understood' that
terms such as "top", "bottonm', "outward", "inward",
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deposition in which the solvent creates a crater or chapnel 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-tuminescent 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. Eiectro—luminescenf layer 120 is

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



| ayer 120 di sposed thereon. The el ectro-Ium nescent

| ayer 120 has a first pattern 130 disposed on a

surface adjacent to el ectrode 110. El ectro-| um nescent

| ayer 120 is nade from an el ectro-|um nescent

polymeric material and has a substantially uniform 6
thitkiesk niasmothen embodinent, shivwal iimﬁirgme ¥ hlowelegtro- F«ingiuc@e@t device

108 RGP Gies A BROG D B SO0 SRt RS BRRRopD ond

thelel& RN middi8er |12%%If 20, | UHE DERIGeNe 15?&%01139 a sdd¥dd pattern 150
conductive | ayer 140 has a second pattern 150

disgossdowed onmfage @dnmamet%dﬁea@@Mmgscentewpb-l B'Qm fre getemother

ey Siflepr; e, 5 Hin P n fepg SR MRl hilfirh R0 Gonauctive

layéi0 ey ebrhEses| YKt 3oL r(B 3%h}dénddﬁﬂ(§rth1@ﬁ}%n@)’ (a| téferred
3, 4- et hyl enedi oxyt hi ophene) (also referred

gicsiafar e PEDOP ) (3, %gtogpylenedmxythlophene) (also referred to

A AR L9558 Bt i

1ef@@éd/b()| liwytigaftdras oPYF ) a@nblﬁﬁfoﬁm tiegedfpaitetheilikaf tElectasle 110
"PVK"), conbinations thereof, and the |ike. Electrode

compgses @bﬁﬁﬁtuf@ég amatal Hadivghin exide, sifiqoa) and Grambingtiang thereof.
oxi de, silicon, and conblnatlons thereof. 1In the

' r
in (AR n RN b TEra, CsroEh L gnl MILEFS0 8kisgopgd on
on@ntl condyptive dsyea 140 atd pabpresen alB86! piterst 13dat Fesnpdidon 130
one rtio havi n

corE . ot P CoRPLECHAR 180 hPabs chHel stiis Sl leagpne

uncbARdNgortipg @10 HAGRRGLACuRYEEACR REEAreaMIRB4iR thB St abast one
| east  one uncoated portion 170 intersects the coated

unq@@tedlmm%mﬁ otdreacts the f:oertsd portian @0 & Eam1 s hr st ancteé area 162
andrsecond co ar ea

FERREREPaLTidiEl e RO AP TE o R Rud Bl them e

unchéfd sOeHid Arenahd.y AdERRnbINEG Qlad @I@boa@atpoﬁﬁbnlm SHIPHdeS @6least
at | east one channel 180 that cuts thr ouq@ coat ed

ongoetannenl SPebatsuwehthiangh copfed pheinnel60oh Higs the chanugldiB0thps a

plugafh ek l»;%u&?g(g 58 Hind PRI HRlLLY 168 pleL buddi BREn 320

of 1emmmzo%aﬂ théCaiitk df gdoimhelorg0l @abipottidhi GKingssthidkAes. in a
range from about 50 run to about 150 nm The

range g@f“r@o%?ﬁ nede @peut|1a0 @M. 120 conprises a pol yneric
materi al such as, but not I|imted to, conjugated

Th@@ie}fﬁ‘? 'ilﬁmn%%ﬁt elgg%(zl ”z Eféﬁé&eaz %l\gﬁiﬁéggﬁéeissllﬁ%%h ess but not
limifthé t@mmdjl!gaiedqadl)ay@’s, a4b asmmbrih@e@leatpdlﬁﬁwnylenes (PPPs), and
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
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and conbi nati ons thereof. In other enmbodi nents of the
nt| ode 1

In m& ?1| S (E]L}Eﬂltqul‘l tfl%mes zn]/?rmol{'llggr? r% t1%?1Ym1nescent Itay 1e20 18

dlsBl@kéﬁ?ﬁﬁ Ranaé@ro- RnPdsY&l elite 1B0POTHESE&Fo-TupiRRLtt Th¥®.120
a polysul fone, an acrylate, glass, netal foil, an

conspiss ratdlents-lumenasednt palyamasichisatesirb o Bherelnetrofuminescent layer

BBl A8 R0 PO, R TURSAST ol 4t el o

fmﬁﬂnﬁ,ﬁhr@nhﬂmmelay@ntlﬂ ay efe diébtro-boNpEiceRSp@Pmeric material and
el ectro-1 um nescent {)ol ynmeric material. The

rengvaied Ro9TtieR ridsiBe ponfipgass laygrolls bpfathémanéoﬁuafaae Ha8 ¢f the
corﬁfﬁ%ﬁm&éﬁ & iU i OB LA GK ﬁgg%o@% é)% Gnd SurkRERAHB%n in

rmng cont'i nuous Tayer
Figateeftro- I um nescent polyneric material and renoving a
portion of the continuous Iayer 115 by wiping a
surface 118 ntin

f the. . in a )
EIGip UGRISHRh el 420 &5 QRRPTE Aasat f aiEae. e doaduciye layer

146 hertrb NumbrleSoHne 1Rer @@95§s@s§aé‘@ﬁh@t%ﬁlem0 E@lﬁ}%mﬂgzgt feSst one
‘ di sposed .adj acent 'to at | east one conductive | ayer

coatetDporbe ¢ 60 bavingh nesed purficgyesa a@ioat é@ssgmsmsoaeqb aomtlenrw 0

130 co I S hg.at | east one ortion,16
ha g S R AGh 308 a0 e PR TRt e kB PR MRt
theP&Yatddopordidh) to FBMh NOAAR chesakr&d 162 ra'hacﬂe SRHE@ coB@ adan164.
the at | east one uncoated portion intersects
Typically, the coated surface area is greater than the uncoated 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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a second coated area 164.

ar ea.
conpri ses at

Addi tionally,
| east one channel

Ty

pi cally,

the coated portion to forma first coated area 162 and

t he coated
surface area is greater than the uncoated surface

t he uncoated portion 170
180 that cuts

t hr ough

polozmnecﬁlpo rnd dakingohs pelymeratilehd priempe@ourh dstvegen about 50°C
I ur aI

ndgpehabd

t

ach

X s wRaei5heRhe Jatl

tha‘&’"isdﬁéad ‘335 suﬁ&ﬂr‘tﬁ@ lcort@o

Iural

AfhouCpatad sutl aoe hepoilf

hi ckness I'n a range from about 50 nmto

ut

té%éol%fne{ ﬁlébs%rate
rif @'ﬁm

as then

coated with aoreéecmlwblumlmnent nedterod Itcofdmmﬁln@sxahmmmsaymrla)l@d 20 on

%y‘?lo@ela %E'fi}’ 1&%&5’8&“1}&( i Hy deps

of PIKIRE % pdi{h
cont i nuous she

i s.made.from

thegiphyTist, s 4001 e

et of

ous

CaRat e Ren

patterni ng

t he

Blic ﬁHﬁ Nt @S lublifedcbitGay 2N 26, and ‘baking
a substrate,

mag b yeefpinsed il any sambnbamrdg tHow emglmaappbcmqnmfaol}anenc and

clebFIR T At S5

t ween

H%‘é?’&‘ﬂ“&raé‘

bout

a33fns s

about

psRe

aégogfwrany of the

Seq%gﬂseg@m\emﬂhga}eus used to support t he conti nuous
pol ymer sheet 115. The polynmeric filmis then

wth an el ectro-lum nescent_ materi_al
Tallp ekt rBiffaipntnasedimitingysspbodiensh of (the peetepiriveniipimshowing

Val‘gtgg ﬁig&es 'n‘?%

“BELY ie‘i’a:rs mtlieelpphmmaloéetemenummnmmeﬁiﬁm | ayer 120, and

8

eps

HBRBeC EHB

of

tab’g%{ﬁaﬁlr? é

to form

coat ed

.In the table,

d?%%ﬁﬁ%’r ic

baking may be perforned |n any sequentl al order. For
fay nrml e annl.i ~nt o
A>3 | P \J.AI.IUII J Ulylb I\/ ullu
Sl.o| Stamrb. | StPTest ¥i %%‘ P 4a SLt &P i ng, | 8@ baki heteRely
proceed accordi pg to any of tjh sequepces shown in
1. TRy T | JARE LaryD TTERARL, Mty BT U] PR @HEed] 35Nt S
0 Qfﬁng Pl %sent nli/yé)lntl pn show ijarl Es procesgﬁ’h
nePRDAT HEBEDUT filmapplication and patterning. In
t he tabl g, EL' referstothe appllcalon of
2. ot @ IﬁPlﬁ S B?; 6 St }'éa&e '|8Pp y Jgﬁ’t ern d 93\%@5‘}(51’
appkwcht pﬁbtﬁf’l EL dry PEDQT PEDOT 2| apply pattern
dry bake|apply EL dry pattern EL PEDOr PEDOT
3. |apply |dry pattern | bake apply EL | pattern EL | dry '
PEDOT PEDOT
4, {apply |dry pattern | bake apply EL dry pattern EL
PEDOT PEDOT
5. | apply dry bake [pattern |apply EL | pattern EL | dry
PEDOT PEDOT
6. |apply |dry bake pattern | apply EL. | dry pattern EL
PEDOT PEDOT




3.

PEDOT PEDOT 4.
pattern EL PEDOI PEDOT 5.

apply EL pattern EL dry PEDOT PEDOT 6.

apply dry pattern bake apply EL pattern EL dry
apply dry pattern bake apply EL dry
apply dry bake pattern

apply dry bake

pattern apply El dry pattern ElL . PEDOr PEDOT 9 7

7. apppbplydr ydhake apptey ppeppdy n BpatégrnyEpat ey n  PED@IteHEL
PE apply dry bakg apply dry pattern EL p
PF%C%L PEDOT | 9. app 9tdry bake apply dry pat'tgélhsgﬂ
amd PEDOJ PEDOT} EL sinul taneously 10. |apply dry apply

8. PakpGLN ia?? patt i bakgyplPEDCGhvEL EL PelédL EL | giehy
diy ‘apply dry pattern-EL pattiern bake EDOT EL| PEDOT
12 PERSHT | dry a:)ply driyEbattefn EL and|PEDOT bakBEDOT
.PEDOT EL si nmul { aneous |y 13. @pply dry|apply pattern

¢t akeipattet PEDGT i PEDOT—14 i oy,
9. apéP@ydr\ G’ak_é Jg?li ern ‘E@-}ba tit¥rn PEDO'I'pﬁé%' %U'Iﬂdypl%D oT
appypcry apply|dry bakgppattern EL and siiaP@heodsEDOT
EL sinul faneously To fpcilitate fil mrenoval over a
selectedlarea of the electro-ium-nescent fil.m
10. | apply dry apply pattern | dry pattern “bake
PEDOT EL EL PEDOT -

11. |apply |dry apply | dry pattern FI. | 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. japply |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 arca 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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portion of the continuous polynmer sheet 115 is

sol vated by at |east one of water, nethanol, ethanol,
i sopropanol , acetone, toluene, xylene, and

conbi nations thereof. The surface of the solvated
portion of continuous polynmer sheet 115 is mﬁped by

}%/gﬁ re%g"gg%gt éﬁ;ﬁ yﬁgmﬂg%gsﬁ?gort '@E’)}\gé attex\%’ipl nén %A&l Ma

comBhatondmhiees at | east one of a sponge, el astoner,
t hernopl astic, thernoset, fiber mat, porous material,

pol yur et hane rubber, synt het icr ubber nat ural 10
In pugp pabodigieny %ﬁﬁééﬂveﬁép@,dh?frﬁqlh%ﬂ%l SIP@EQ%ﬁnféeé ER?B()‘ for removing a

smé?en,ﬁitagé iﬂﬁ% ?]ﬁb agh v@gg Ia&%}p\k' ]25115‘50 %itﬁgr ﬁgll%ﬁgg%%?s In
| an@tﬁéze@ﬁﬁddﬂhwm r ﬂfmmmgl@ spdoigl ﬁel &j{fmtedof[o ffad:lﬁtam tll?moval of

Wi pi n action V\/lthout da gerjyl ng I
mqlﬂpleé%@fw h satfodiniesht I 0% FHaTBI5 YA e eﬁfgo st in @ two-

1aﬁ?£t§&&§cﬁ5§mbé ?&ﬂtéﬂn rs%égfﬁ,gx?(eaz{s agé‘r?lve elév‘titElgﬁtledum e PEDOT
layfer [mdemeatht vvd’n yeaymothst rarﬂmdmncamda@obmetre}aweué i algo be
| ene as a sol vent thout ama a PEDOT

er .
rerpeRdl Hedth Siob e SN  BRnGH S W%%a%wﬁ%ﬁ In this
patlRUBE Smb8MnfhE Ysdpfo a’r'xSPi@%@éH ﬂo?a&ﬂ%te%h%ﬁn%’bf Rafer 8R4 ¥§Rhe to

system cont al Ai n ter and xyl ene
yighda hbmogercovsdpddtiorent , i sopropanol is used to
facilitate m xing of water and xylene to yield a

h
tn GROIRASE R e Qoimaft AU FRBRA G er Bt Figoripe o
leabasd cOUMRgCRah i Ngrfacomfa SbEEAEes @fscl@s&ﬂiﬂﬁi % efallySshown in
di scl osed andn%b nerally shown in Figures 7A and 7B.

Figries witad7Borphe §'@§hqdh@)¥%ﬁ@|§% thyt stepy o m‘pwgln%@&srraﬁee‘m
hath ilig ]a%l fcggswoﬂg Cﬁétl tdl g'ecf’%gi h{}g‘lﬁééﬁ h%' P&?ﬂ% aﬂ’{%entlally

coﬁagﬁtﬁfgta JOU G 0) @6@6)? emitngmgo 4@@1 Wpﬁﬂ'g I\MaﬂIZBQ hﬁhﬂ:ﬁr@theqmdmn
ping the portion W pi ng head

460 BOVIDETE 1248 2l 2 risre%tm&éﬂtthaéus eetal @Jﬁ aegaqedo remove
a p'ggcmﬁvcﬁ” cogté@)‘-rr%({/ ﬂgréloééllbtgtﬁag% 1429 \Ag%&cngg@p‘ r%%é &ﬁ{e‘? aw coating
or ¢ dat coning AMitermasitvelyetoating 620 img id@@dentmth wre hm;:ﬂérybegthns In
t d d [ .. enbadi t, ' 420 »
ond bR et Do AT DR a IS i, Wipine head
23@%3‘% Iegé?tQJnesofaé dheaflind! H@adoﬁndaa diYinYiHRhd hdiGatkdeRfh dolvent

ad noi stened W th sol ven
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 inj ecting 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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250. Sol vent 250 conprises at |east one of a polar

sol vent, a nonpol ar solvent, and conbi nations

thereof. Non-limting exanples of solvent 250 include

wat er, nethanol, ethanol, isopropanol, acetone,

t ol uene, xylene, and conbi nations thereof. The choice
Sobfens 05V enty 1R5Etde petl ramhipoddry Bor ¢dek pobatérngpating beaterial,

renoved. |In one enpodinent, W ping head, 230 is
thefp i, SHALY Byed So7 Rk Mg aticis fhot S5ePUhIcS b EoRgldr pglyr, and
hyWRisk:® b¥hBh S GreddBRdr ARCpMRES HREilA RN 400 1R thfRAokREbondi
y12& I'n an treer errgodiograe@%lt, W pilnégfgead %30 IS Sponding
solwbilgy parachers for ehch valpentg Thy tast dodeest f@repdfmer pinedaving

i pi.ng head 230 into .a ba cont ai ni ng sol vent 250,

SOE‘%QM YRFITS a%a%ah igge Pﬁﬁ"ﬁ pﬂgvl”ﬁercont ai ni ng sol vent

250, spraying either w ping head 230 or portion 460
Ex¥hiplt 50IRBvaP80coflingtddgnprisk: o 1301}§ab1\éqmtvin?g5&tf%e Reubility

ei ther polar ‘or non-polar. For each polynmer coating
cheractenstiss (i.e. chrexisteaceolistibveny nobaread sengbidr imajerials).

paraneters that account for the non-polar, polar, and

dj renat t P Ly:d ar -

In R I R MR S sl G RnATRE OLTLN 3 gucive
pofydier eanltingobwdinks PHIBOWEShislol iv endry f gulam apd| disseives Sonly in

one having solubility paraneters that match those of

hyghegensbpyiiag solstinpkewater. Raddi bt light @yttingmplepaproadnggat is

nof(?-.fpoﬁ‘ﬁl WARE $08YED ingxih rn%ﬂﬁ;o?é}l Sldp\}ehtst ich GRA1RGTES, éﬁlén%s In
I.e.  co-existence of both very polar and non-pol ar

ordenttertemiosy .miltipkeypolgmbr icnsiirmeclesing ketremely divergent solubility

el ectro-lum nescent | a C ri ses hot i) a .. ,
ChEBHERRUCH 2 Sw@fwaaﬂ: %ﬁ@ﬁ%@@% l'gggpe%@%ze% i Eppergd in a
thiMEEMvd® kPhroalct Qhﬁeéééﬁgusoiﬁélﬂtidrﬂl Tlﬁ%’ﬂiﬁl‘ag_@f“di%ﬁéégg%%ylvent is

sol vents 1i ke water, (11) alight emtti nmer
seleded ifirgn thratmbies of rsolvepts| awch ewhibelh noi disotedets, eleblols such as

T T DS U T WY —
ke®N, AEIHE HitdlengRnbs, SAhstD) hiethylen@NeHI@GdeE dr SdyCSolbdht Baving

_ single w pe, suitable solvents for each polyner are
. mt@m%ates eefubipitya paranicteys. s dihpesol venb rjingd dee adypiswolghicouting
' -hi L. di spersing, solvent is
pla§§4&_§%¢il§%{??i@%%ﬁﬁ%%}o'léa?ol%?. sol vents, such as, but not
limted to, alcohols (such as isopropanol, ethanol,
Tablet hafdllventantng Her Ipble)ers Két-ones {odukilityasr asetubtee,5 = high
thyl ethyl ketone, and the like), acetates, ethers,
SOIEE‘[“S{){ ene chloride, or any solvent having
internmedi ate solubility parameters. The sol vent

ratings fofgavEyP CHLLhaPi@IL AR [ PEDOT
Water 1 5
Methano] 2 2
Ethanol 3 1
Isopropanol | 3 1

12



plastic and PEDOT are listed in Table 1. Table 1:
Solvent rating for polyners (1 = low solubility or
insoluble; 5 = high solubility). Solvent
Light-emitting plastic PEDOT Water 1 5 Methanol 2 2
Et hanol 3 1 Isopr'opanol 3112 Acetone I 1 Toluene 5
1 Xylene 5% ._xarm. —Renoval—of—coating bUIIpIIDI 11®
pol yrer s ha@ﬁcﬁtﬁngl m I]ar sol ubi lity chcu’]act eristics
(i. e., with interngdiate solubility pdrameters). Good
sol vents i hghHdge €1 ter one- conponent systens havi ng
solubility|paraneter|s that closely match the .
solubilitylparaneterls of the polynmer fillm(or filns).,
or multi- ¢dypmsent |[sol vent systems hayilng effective
sol ubility|paranmeters that match the gol ubi I ity
par anet er s -of—the—potymrer—The—sotvents—+n—the
mul ti - component system do not necessarily have to be
a good solvent for the polyner. For exanple, neither
B 2N®RentiVARRI] catiBe 0aRghrisieh ‘pb@lﬁ%ls Rk M@NSigifa@r solubility
po ymet hyl net hacrylate (PVMMA), but a binary mxture
chagacteeitigs Hne withapiermeddate sefebiitsparempiers.or PMVA because
the effective solubility paraneter of the mxture
t f Gy par .
oS5O U AR 3P B0 BRI o
thatioldeely yhatch Haywiubility liakmﬁetaasaifnh@polmlaEﬁm (bxﬂﬁhﬁs); 8r multi-
spin coated onto an i.ndi mtlnow (1 TO coated
corap%egt SOERs RYSETa AR AV ORDHEY wramﬁ?rs they mpeh the

o I
i) eSS aapibash, o3 i o AR ARSEREn 0
not‘li’reeesspna]lyt}mwn coban gaod sol\mrtefdl thy pebimeentFoassingtledeither CCly
nor etl?ano? a$e gcygd IHHIVI uaf l)\%ntse ?01 pw?ymet{})%methaorylate (PMMA), but a

binary mixture of CCl, and ethanol is a good solvent for PMMA because the effective

solubility parameter of the mixture matches that of PMMA,

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

undertying layer.

In this example, a PEDOT layer is spin coated onto an indium tin oxide (ITO) §<;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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only solvent used to renove portions of the

el ectro-lum nescent |ayer. Exanple 4. Wping Exanple -

Si mul t aneous renoval of both coating |ayers The PEDOT

| ayer is spin coated onto an indiumtin oxide (1TO

coated gl ass substrate and baked at 200C for 1 hour.
wipked by evlveft aismghd waping (A )pridk aisolveot mext@mcroeasrstmg of water,

isoplipasl SHE erRBh st B i PR g By B Bt e

assisted wiping (SAW with a solvent mxture

Wigasieat 200 c@fng ailt least GRFTPPIDLe, aAndasyh@Ne tiepPmaplatiec, a
remove both PEDOT and el ect ro | um nescent_| ayers.

themppsahga Hewa 280 acperprs seaderial. pelyyrethine 1gbbe, §}5@§h@fé€ rghber,
natﬁla?%b%@? 111(}%115 Pwltﬁﬁﬁs 68 ¥ eﬁen&lp %BE%&%BIH&B?I{;# tpgrreof'% ane

ane r’

| embbkhbﬁht ofnﬁieUfrﬂlenﬂfdibb\efpmglﬂea@dn’f{B,1s Fé[)l\ﬂﬁ,edtleeatiur dfl another
mat eri al s, and_conbi nations thereof. In one
empodignire Ntirioe R | FPerisi GrpvaliepiHgh hEsaRech 3t | Kbgirate  110.

Alttef‘rféﬁg?lg %é Re2M30NEH su@ﬂ%geﬂ gfgxta_yl Pg‘nﬁ)dxﬁﬁ sﬂﬁﬁ%néﬁ% %lﬁm:h

respect to su ternative
respeqpita gadhe:amerz 30 stalh dncﬂhhsetm‘taidan&ﬂtowmg beadrfidal rotatable. In a

eousl gspect to each other. In still
ﬁlrélﬁs?lﬁ pdi awsba\?lmaﬁl %lﬁglﬂ@aa%l@z‘g e4ls rotatable. In a
further enbodi ment, w ping head 230 is a rotatable

I 0 [ @rdii
HARE8 of EREeRlp sy sbhcoisast 7 o ggri ey o

coahungﬁi@ \h:é}a@ﬂlzs@ hc@n%m SEBPITA CaBariing: & ppoioni 48R of6he of least
' he .at A one.cpatin a tan nt i.al
ond s B ot P B DR r s At PBRE QbR 5 fruipipe hoad
23(® 30, soheatie oRbd-SectibOd Svise G itk adntdtevtde $MRipIONEEAL 230 is
surface of w ping head 230 is shown in Figure 6. In

shogvieinefsBtd frefit ons prabpdimentisheive i Figuwie 0c et wetact siirfage 240
has2 gredg %Eﬁleﬁr ﬁﬂ&pﬁé%l %g(gn?t e$ um‘f% ggg ’em?)%d e&?&hé %}1 edfel{égglsned

str L&“hll‘h Qsaﬁipn@tﬂ;GatﬂEaSS ﬁh&ﬁﬁsm\MSOh withethatat leaﬁsdnemnmmm\ving a
280 havi ng (ﬁr edet erm ned angl e 290. The at | east
Pfeé?Fé“WPP@ Areingo adhaafepsiope Pesprolinag a asgusiriggronle, such as

a pBALLY Ay e}ﬁ' lgzrc{?fdg {lﬁ][aré bﬁﬁr duﬁrgigygﬁcﬁdﬁrﬁ?§ﬁlleea rcﬁlnged proﬁée or tip,

fra e or
and lhee Ihkhae Iri ancthat kebodinteoyi ﬁuemmdd:thmlpede@ed}mcm rechprises a

o RTEE e B0 R yE DMt LB 230, herel B
othet Bﬁ_rae }éd&a?rg’lful%?ﬁﬁigtfhmﬂrblegrsrghbﬁﬂ 1§Q£?gu1@% SR ALY o9 Wr8ms
may include IC}))usms havyng thepsame 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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may include prisns having the sane profile, or prisns
having different profiles, arranged in either a
random or predetermnm ned regular order. In one
enbodi nent, pitch 300 is about 50 microns. W ping
head 230 has a structure conprising a plurality of

In prnotmbsdioremt oSiheleladmed mthﬁx@ﬂm)@tactmurjg@ﬂ fur l;taeioiﬁclp;demtdeast

ont gl 2Bt R a5 80 oBh & stsiine ReRishi g g ahStner

entRAfned G HRHIRIES AatRy Sﬁ@ﬂ&@tﬂl‘é Q¥p loﬂfd@ ﬁq@Is'téﬂﬂfg beftion 460
carryi ng solvent to the filmsurface fil

(Fiyrg %)epm@r teivipiew pepifosy d&@é@ﬂowmpn&h@ﬁds%@n dde mbpstf wemg the

polfys S0 A BN R 5 ros PR RE LR %60 SE Bl 5, leffing

4209R9 thh asRtratbM IN(FaRLe I QBinpEsés @insldﬂmgqh@gm&ate 410 in a
nmet hod, the contact surface further includes at |east

presigterainpduRirection ovidh £3589 do GHPHIE heagdsBOonkn enfifeer ganhagament,
w1ﬁ131% f%pgﬁgﬁég 1% gor(tjllog 4% qyslitegélb ec@?ﬁgw%‘fﬁﬁm tl}eh}% -edetermined

I nc ennls

dm@@lﬁdﬂ 0n 4ndthef FonghuidémdiA) uﬁpmgrhefad) :W'Opwmzs phe tpo@ﬁbxﬂ@@O in a
th wi pi ng head 230. The_ step E ng_the  portian
dn&efeowtﬂﬂﬁr R pRradichlp teauedeterm@negdirechen pb ﬂmqsherm@oéfmem

thd 1 BF phoSfhe A BORL 90 ook I B SARHATAR 188 of e
substrapr fomt assuppi‘pex:blﬁl Ineabiten embbddinreas freahethod Warthien gndhaked the

n_anot her enbodi nent head 230 w pes the
S‘ﬁB&?tCPﬁ UREANT CPOLNEPYSIEFIGR %*ﬁk%? Lto the

predeterm ned direction. In anot her enbodi nment ,

InWrRHRE datigdd W nes ddMBe@AhldRion 6R éﬂgyaﬁatusdhsr %i‘s‘do@&i for
other than parallel to the predetermnned direction. In

selgpiotehe rerappiodi arportion 46k a@i@pt ofie peasinigdfidy fihe a surface of a

10 com rises RLovl cont nuo
suPRR, 470, A mERERY SFRAE o Pl o™ S i Sk 410
ha @R Okl AEBAst bhe comidporbOf Wrdifiap et b3l e rbhbvingtagfor@dn 460 of
collecting the continuous sheet on a take-up roll. In

thesolemaronEASgHRErdAL: Whereelhe IpIRSchanPaRtdoBTRCtsalhc af lcast onc
coR RPN, el OISR S0, an ELRGHLYS NGB Brarc atr

eas one co oma~surtrace o

rerﬁowﬁglﬁﬁatp’oatl@]tldm The apparatus conprises a neans for,
suppl ying the substrate 410 having the at |east one

In goa gmlgqumg{lt &'&gtc%éﬁgg gxbvég%%oa;xg{y?ng\%@?ie%% gﬁéstcllc?sgd for
reddbRh Y pBRAK RBDGORLAGHS cbitfhg¥20l BGR5ePHEa 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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coating 420 in a tangential direction 210, and a neans
for collecting the substrate after renoving the
portion 460. In another enbodi ment of the clained
i nvention, a w ping head 230 is disclosed for
renoving a portion 460 of at |east one coating 420
filai spasieswronelactsmid gmpeofand dispkitys,atphotodl0 devikes, wivpverpgides,

.h 230 i t t . 40 f .
it Bomag el eSS iRt e detfrendnd the e

surface 240 contacts portion 460 in a tangentia
WHild gﬁﬁéa@ RdbbBim @A hNREb RNt IBHRTEr H HiBBE6se2H0iIAPatRn, the
predeterm ned structure. Although the exanples
forgesiogidsediionethnaldovs berdeehmd tanbek disitasionrimiiscsppe of the.

. dewvice, it .is understood.that the inventio n he
im{GBHHE v bordiBht PR RSP Rans g RS, R fifE ey mey
ocfl@VioCate siflehishe RYtwiiRiut ldeparting o he epidelaaetstopY 6f the
devi ces, photovoltai.cs, thin 15 filmtransistors,
prsERidnyotion. paper and di spl ays, photonic devi ces,
wavegui des; m croel ectronmechani cal systens (MEMS),
m crof |l ui dics devices, and the like. Wile typica
enbodi nents have been set forth for the purpose. of
illustration;' the foregoing description should riot
be deened to be a limtation on the scope of the.
i nvention. Accordingly, various nodifications,
adaptations, and alternatives may occur to one
skilled in the art without departing fromthe spirit
and scope of the present invention. 16 CLAIMS: 1. An
el ectro-|um nescent device (100), said
el ectro-1um nescent device (100) conpri sing: a) at
| east one el ectrode (110); and b) an
el ectro-lum nescent |ayer (120) disposed on said at
| east one electrode (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
pattern (130) disposed on a surface adjacent to said
at | east one electrode (110) and
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has a substantially uniformthickness. 2. The
el ectro-1um nescent device (100) according to Claiml,
further conprising at |east one conductive |ayer
(140) di sposed between said at | east one el ectrode
(110) and said electro-lum nescent |ayer (120). 3. An
CIalId€%:r o- | um nescent | ayer (120) for an
el ectro-1um nescent device (100), said
el ectro:-l umnescent | ayer 0) .conprising an . .
ol ot BlertHERESH BRI Co il R ekt lewige 100
co Eﬁgh gis patterned and has a substantially uniform
i ckihess, and wherein said el ectro-luninescent |ayer
(120 is forned by form ng a continuous sheet (115)
a) of éhleastonestecaodasdil@ssaént pol yneric material and
removing a portion (460) of said contlnuous sheet

(11 c c u

) {113 et 00640201 BRI BB R o
(1 19);@1@@@:.11 s%zd alhﬁrcelmhésaelhtuﬁydm$%rﬁorﬂp&mei ar( d128jo-luminescent

according to claim3, wherein said continuous sheet

polymesie aforigh rand B'yer&swsvrinae%tr%hw%ﬁ%t yei{129) has a first
t
patzégﬁgﬁ %@I cgﬂgé)r&;?(gblit‘l %rsr%]ﬁ“igtge g@b«?eélgg(% }é\é{r@n fat ?e&gﬂ éﬁ@ el@%d@gﬁ 10) and
hacoatbistagtidiheupfdryntbickaessi | mwit h an el ectro- I um nescent
material to form said el ect ro | um nescent | ayer

2. {120)e Bl Surienlin i dadlERer e Ly bapt e Fogrising

at IRAEGhE ‘éohdif&z@@%@f‘(lﬂr@%is 8se(i HOd cenGoRIPH 1&sNShe élthﬂ?def{'i 10)
| east one el ectrode (11 b) an el ectro-|um nescent

and spyd electi@-dymingsicnit leyeedu@ | umi nescent | ayer (120)
conpri sing an el ectro-lum nescent polyneric naterial,

n S a .
R o e R A
sai¢| ededtrochulningso@s clepdr (1aPerconplid@) Ars efedfrdBmd¥sdeat Hblgheric
a contjnuous, sheet (115) of said electro-lum nescent

majgsial, nghqrenniaic Fyar Iswter@%mdn@%aa penstangally adprmpfthickness,
and A 8reGPM %lé%&é-h?ﬁﬁ%&eﬁ”air& @ 0) W4 i%hﬁ%@ﬁ&%ﬁg% Shtinuous
[ in dretlonta 'S

sai d conti nuous eet _
shee(dentafaaid| 2&E)o-tuminedednt pelyhade maadhl and removing a portion
(460) of said continuous sheet (115) 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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c) at least one conductive |ayer (140) disposed

bet ween said at | east one electrode (110) and said

el ectro-1um nescent |ayer (120). 6. The

el ectro-1um nescent device (100) according to claimb5,

wherein said continuous sheet (115) is fornmed by
a)applatileagt enepddoymoee (Id0fi I mto a. substrate, patterning

said polyneric fiIrn baki ng sai d polyneric filmat a

predete er.at ur oat.i.ng t he nmerie fi

D)0 ¢ Hoa b B BAPPeRO otk e Ohmett: Hecrs Pamtiteat fyer (T20)
coﬁlp?i‘éfn‘igodnl él'é@tl'?)eiﬁﬁﬁ@scé@gglrynfe;@%ateﬁﬂ deé}%fnesra{H l@%ﬁ@ggﬂemed

el'ect ro-1 um nescent I'i ght sourc
an 50y a ssbdtahtially nifeow thigknes) ané ovhprdis |smg ckecpbdwminesgenblayer
scent devices (100 2, 104

t
(U FeRefofet el BFEH b ERURERD. TS HeSdait i gl ohiminescent
poSERRIJ ﬁl@ﬁarlaﬁ}mcﬁffenllcﬁ@@é a @thcﬁx' gx@bj ] §alﬁ %Qﬁnucm sBékt (115) by

el ectro-1um nescent .l ayer
wigingot yuotace of sreg @@ﬁmumyé}ee‘( lﬂZﬂo@lrecaorrﬁiat & lageeatial (210) to said
Su%laect [ ©- | um nescent polyneric material, wherein said

14 éléml s patterned and has a subst antl ally uniform
th| ckness, and wherein said el ectro-|uninescent |ayer

c) ( 120} lesst f @femeshduigtit o nagen g( 1&0}3 AP Wetvedeaetaid lat S)eaddf one
aid electro-lum nescent ymeric material and

elchﬁ‘é‘?/(lﬁﬁ) ancheid Fleeirq- W@PG%PH@&Y%I (&¥hti nuous sheet

(115) by w ping a surface of said continuous sheet in

6. a d'T“h%CEI'th{b hhghe c§ntt & ) éf%é@ oé Qo 561’-51 SWhe?é}l? said

|'east one conductive spose etmeen
costmmbuatshleeiaé]tlisa)ne foahezbfolyodlmlymgoa mhyhnad ditm to a substrate,

| ectro-lum jnescen (12 18 at least .
o o BT YD Gy e (JSKAE rah BB BiE, Db itsai Hodgtonmined
teﬂul%%%zé)'&@am% @eHoBERHC K wftﬁ Qn%%c@o luminescent material to form

ctro-lumnescent |ayer The |ight source
sai5gyctachorideseenttloya! €20, mnd\/\pféteemmg saiddelecint-limioessent layer
(Iéﬂeet (115) is formed by applying a polyneric filmto
Substrate, patterning said polyneric film baking
said polynmeric filmat a predeterm ned tenperature,

7. coatA fight fifireep@0y,ngafd Bgfiti dolincwl {sio) @Bmprlsmg a plurality of electro-
el ectro-lum nescent material to form saij

lurmgsaepbdevishsé8eeri2, 104y K0l wherpin aarh qfaﬂtatcbﬁlﬁptﬁ@hg@mescent :
de\?ll:@s’:éo'hﬁarls%“ nescent |ayer (120).

a) at least one clectrode (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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9. A nethod of selectively renoving at |east one
coating (420) froma surface of the substrate (410),
the nethod conprising the steps of. a) providing the
substrate (410), the substrate (410) having the at
| east one coating (420) disposed on the surface; b)
0) Contaadtahsﬁl 901& ponductine (14540) (160) tdigpoatd Ibetvedenosedd calebstgone
a W pi ng head 230) ; 51(3 c) w ping the
elf‘y&HPfl?’ GHOQ\PIF%SW%@GW%W@“ ”@2%‘(5? Dn a direction that

Is tangential (210) to the surface to renove the

8. por Lgy7o s % H16Q)rQf (fb;‘ %cc%rdingat%t CIRRE 7C QReldhd sﬁﬂzwntﬁlﬁ&m sheet

the substrate n apparatus for selectively
(11 BrieYornped dty dpp]@atg opdyoetifiig 10 420pstfaten patéerniggshislgwlpheric

t | 410),. t t i : .
6l A QPG TG B B Pideie TaD) CRAST b Revine the
polyedsic SR wsPakl agmoclﬂﬁﬁﬁesc&)t Rat¥h A 1H GorReagd 6R39d-1Rescent

removing a portion (46 of the at |east one coating
lay(ed 210)0), a.udenaéamntg@dmlmtrﬁglma@scwdw(1?éJI)| y (210)
contacts the at | east one coating (420); and c) a

' ?‘éﬁg@/ meﬂ[c{dﬁgl 3:8%?,{ J/egﬁ zénli‘cixgﬁé’ DSkhRlSe %g'é'tg)g (ﬂﬁ(g)eﬁ'gm a surfgce of

the substrate (410), the method comprising the steps 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

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