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STATI C AND ADDRESSABLE EM SSI VE DI SPLAYS FI ELD OF THE
| NVENTI ON The present invention in general is rel ated
woao@legdss oni ¢ di spl ay technol ogy and, in part PCuiUBR006/026832
is related to an em ssive display technol ogy capabl e
of being printed or coated on a wide variety of
substrates, and which may funt-her be electronically
addressable in various fornms for real-tine display of
i nformati on. BACKGROUND OF THE | NVENTI ON Di spl ay
t echnol o TATHAWND ADDRESSABILIY EMISSIY E DA XS
tubes, plasnma displays, and various forns of flat
panel displays. Typical television cathode ray tube
di splays utilize apIrEmm OFF THE:]NVENIIGN/pi cally
referred to as a "phosphor"™ on _an interior, front

sur face, P ®RespRL @Y@.ngn Hogererad iy welasediorlerironicalisnlan
r

2R Toe SRR byt & RE A EEH Aoy REnAISECLBable of
btiag mmhadtom rcpated o agvitih emalm sﬁmbamtes fand wimcdympja ﬁpﬂsebe

her, S S fre entl t el evi such
ol rinell A eLIE B TR oL e Pl ptgen
formfactor, involve a conplex array of plasma cells
contai ning a selected gas or gas m xture. Using row

and col umm addlM@K@QHN%OECTHE INCENAEON enent (or

pi xel), a e ar e en 0

s 15" 1 oma GAfF e Ch e TR R ploiTaftRh Py 6B, plasms
desplyh N d REoRd Keins OfF flstlBeEpl SRNIBpah@lévision cathode ray tube
correspondi ng col or phos&hor to emt light. Invalvin

difphays §lilaesan FRiSEIVA CHEIENTPIABE Friered formsd “@bpyrbor’ t%@fgm’feﬂor
ﬁ%}n’? Mrf’)a\é \Qﬁl‘éh soéH%k i %@@g@%@éﬁ’(ﬁl B2 gf%@ﬁgr%ﬁl fﬁraepattern

SO na ng t SUIt ny purpos
refewed tajasszpiaatpr *scmnh ﬁubb@ﬂ@mlomdnslbiamhmtal leeze aveaty ﬁaqrsfoma factor,
tri stal displays ("LCDs"), also include
I’é@é‘lﬁ P‘%é% gy}np',ppgf msl y, the capability of

i ndi vi du al(bﬂie@ﬂgﬁlgﬁsﬂré@efi’tlysﬁéeﬁ G686 eR1stor Elﬁ‘chee{s %H{a displays,

Such displays include a conplex array of |ayers of
whlhd&vmgcarcs)mnanelwf@:ttf@mafalcgorpomiwﬁ zlcnglpiaxl arey of ptasaha cells

hori zont al. | ol ar n

cPRBirETE & Speteshns riegh Eouhtsy AE et liih SR STg geteet
AR RenSIH g&ﬂ pigeld, |a§ lﬂiese véllshird Rréiz€H) thed¢ontahdd/gas is jonized and
transmitted control d by addressing particular LCDs

o il T Aia ain S e O SSHETRY PORGARES SorFesponding
\Rgol‘% %ﬁg h%h%dcfnta{%:l] H%En\%:ig g fn?};}?e{d a%a@%gﬁt%m%g Mcﬁﬂf‘dsﬁl‘l&rlﬁed cells,

and
these displays are complicated and expensive to manufacture, also making them

unsuitable for many purposes.

Other newer display technologies, such as active and passive matrix
liquid crystal displays (“LCDs”), also include such pixel addressability, namely, the
capability of individually addressing a selected picture element. Such displays include
a complex array of layers of transistors, LCDs, vertically polarizing filters, and
horizontally polarizing filters. In such displays, there is often a light source which is
always powered on and emitting light, with the light actually transmitted controlled by
addressing particular LCDs within an LCD matrix. Such addressing, however, is
accomplished through additional layers of transistors, which control the on and off state
of a given LCD.
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of a given LCD. Currently, creation of such displays

requi res sem conductor fabrication techniques to
wonemoesgshe control ling transi stors, anong ot heCT/US2006/026832

things. A wide variety of technol ogies are involved to

fabricate the liquid crystal |layer and various

pol ari zing |l ayers. LCD dispkays also are conplicated

and expensive to manufacture and, again, unsuitable

for many purposes. Using sinpler fabrication o

t echni que&urrenign torestion; é@célggsplmmtpl@ﬁ)sem@@nﬁmt@gfybncatlon
t&:ﬂ?lgﬂés 'cgeeclge 1?118 off{rﬂﬂh% ﬂgnﬁgtoﬁgﬁé%%g%tﬁ%?t ﬁ{g{#\é eAt Y}]llde variety of
tehnelugies me 111‘331%(151;0 fabridate i Siqgidagestdiayeothe K/alﬁ(blISQﬁblal‘lzn‘lg

EIELIET ML SR AT T NI S——

ugglgﬁébglf&gmgﬁl}e petpeRdsay | i ghtl ng. Such prior art EL
di spl ays, homever do not provide any form of pixel

addr essab Usmgysnap};¢r fmlcatlmﬁqslsqmc@ectml@mmmpabh@ @&L)

esppndi n i S nan1cal chang
PR RGOy N ihe BP R T i L fORAT RS g apgsphors
i ectip@iction Sxmh&wnaﬂctml 1ay¢er§ el foarrisiagobind ofher fikéd @Bplays. For
such, as any web page which may be downl oaded over the

thase displays, a@vmewgf@ewzeé Ratentipgyed Peromes|e5Hssi s
fdVAIRE She dRARAY Ritfe, Rk BHOPLERE IR, el SRR bfovide any
fdmm af‘akmelldd&‘resﬁbtlﬁm tandas a@oRGYnSRE, ark srapabld/bf chrr@Pondingly

1, title | ectrol.uni nescent Si
dpatiaing Ronisily s byt TTaton. o R by saoh i Ky displays
calﬁ{o@ Qfsfaﬁg‘dﬁ'uﬂﬁﬁn%ﬂ t'clm%'uﬁ\‘."of 1nf¥ﬂﬁ§t§é‘i{3 sﬁéhscts a ?tv?éﬂpalgé’ which may

I ssued Novenber 2, ent i
be Idbwg}nadmt @ctr Dhesipleayet Syrsng nmagmif aﬂocml@;smagaanﬂd, s frategample.
et al. U §

at.ent .. 6 ./, 884. e ugu Ty e
5004 ont SRS ARpY fikh Sieame Bl e ety
i6U1Sd thyse, diueliin desagiod ) STPashteo. L0839 isslicd MkichDOM2001,
or coated on a substrate, in a "sandwi ch"  of

eptitleda i lentieo lupaisiespent %%Hth@ﬁkfsU SoRetentNer @ﬂ%@iﬁg{tlweed July 23,
2?8? 'egﬁtl “ﬁ@{:ﬁoq{uﬁlﬂéc ?@egéﬁﬁdglé gn% fFﬁaée“B?No GtSth 188%’1ssued
I‘&:U/eimbalSZ 2004, dnltltlml ﬁﬂtmdn&e@ﬁmpmy S&h’&ﬁﬁarm’ Pmnessf’ tand Barnardo et

iC eI esce di spl_a are
Jaf b ‘f\@bﬁ?ﬁg 'Qﬁg, Sfedevigg] W PO eri Ela‘ftrqlvmylescent
ROt rl‘ﬁrthé%% ?sfp'l%@l elbGRRtes SHRY erﬁi’éﬁopln%terﬁ}‘&ﬂ% g)?ﬁl'té?lrcir%()ﬁted ona
static electro nescent displays are not scal ab
shiontratef &ca teandwirh{er latyhssnmavatl}bpﬂ; desligos lve pattariis. Adnor erBrgized, the
ticul ar, the. v

Pighgrrder B 1B5hinath Seusafieh Srmiik meispltiootfited, uchanging
iRBRAA N, Suthids FbeMubindtéPiighaget © 111 um nate |arger

These prior art static electroluminescent displays are subject to various
problems which severely limit their utility and other practical uses. For example, such
prior art static electroluminescent displays are not scalable to form factors larger than a
typical sheet of A4 or 8 %2 by 11 inch paper; in particular, the various transmissive
conductive material utilized do not conduct sufficiently rapidly to illuminate larger
areas, failing to energize the central portions of larger displays and thereby failing to

provide corresponding illumination. In addition, such prior art static

electroluminescent displays are typically designed to form a backlighting of an
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areas, failing to energize the central portions of

| arger displays and thereby failing to provide
woaor7asgsendi ng il lum nation. I n addition, sSuchrPOTiUSE006/026832

art static electrolum nescent displays are typically

designed to form a backlighting of anindependently

created i mage. For exanple,-3dch prior art static

el ectrol um nescent displays require separate and

I ndependent inmage application, such as through inmage
indepemdémly wéated yragep Fonexample.suck prior art safigeelegFoluminescent

1l ndependent positionin a LT I .
SRR e RN MR MRl By R E0A R Gk, 1 4 BB e
tr&%ﬁéilro@h rShigad ﬁ)t@rcbnir éflagy) odimlepardenmiositioninganfd separate

overlaid upon the prior art static e]ectrolum nescent
trepsiysenlshectsopiRIRg @ae image g b i Waéf@le SR AT SHRARIG tenage
pqu'lté@ b&Y %}f% matekidf eflaff uRaiAGp st driysthi SR @Hindkdeht

a printed design to forman Integrated display having
displajs. sSutchuprilr am dtatit eletiroluningsess displaye giso mecapable of being fully

i d b im0 S B e P S tafibg Mot artwork and
el Ql8hnedbeRt fe@iomB) YarGor@aily fod ABtailv@hit@bikqittntédattigh resolution

surface topol ogy of the finished displays. Prior art .
(usingrnos-ssrest Rristgieshriquen). larashl dipdo ypwyoiignifieant yariations in the
c e ' . and very different
mﬁ%@ﬁ%%F%%%égﬁ%%@€$§¥gﬁgﬁé§Lnany such di spl ays require
sput t er i ngribeahstatiodeetsolamihesemadaplayd ano regtiire mapfafacture

various |layers formng the el ectrol um nescent | .. In
ugigg Mulgle ad vary erfrff‘a?ntg?ffhl’e{%ﬁsc oF el R gk Afsplays

! '@y@e- b 1301l @ Sdpacits Bltlihdiion divalib@d Iap&s forming th
r?%@%ﬁ |ngth§%%%%gFg?§€eﬁ?'shor# usabl e ﬁifet?ﬂgséﬂ$%§ ©
ekex@ophéescantibimyt. ypi cal envi ronnental conditions having

oo oy B b Sl el Pl Sh G e U gt

iRl ahiRRARLty Shsiationk Gesiiihg Hi biparAivelstshet usatle fdites. For
I splays are al so subject to significant issues of

esdmople, widectypics] enviitoomentad Fonglittons daving come hvmagity, e prior art
consequence. a need, r i ns. f '

TN T T T A —

Sl pHiéidri dhtidelé@rcd@nidesdent diaplhgy & abuistigbtteo kignificant issues of

applications such as outdQor signage. In addition,
shoré pirgts caleausing 7 faws eanbition-spl ay shoul d provide a

printable A%%Joi&eg;uefé&f, a‘iilieéc?fétmﬁ&%% & adallMle &Ect%lufnﬁﬁl?é;@ent

to be illumnated. Such an electrolum nescent display
didpinyl ohizhanvdydeovide salrstatially drper form fFictars| suitable fiorrapiplications
f or. under | ers to

density, surface, ! i ng, | have
SHE S QdAcE SigBien e oa sl ap Flsc S ipgroa display should
pEREd £ PMABIE RRGRAY, fffdRRLS ﬁﬁt‘l&iﬂn‘%f ah $Ragy ®WedBuh@ated. Such

significant durability with a ) )
an electroluminescent display should provide for an optically or visually neutral density
surface, for underlying layers to have negligible perceived visual effect. Such an
electroluminescent display should also provide for significant durability with a
capability to withstand typical environmental conditions, especially for outdoor
applications or other applications in environments having variable conditions.

Such prior art displays also do not provide for a dynamic display of

changing information, particularly for information which was not preprinted and fixed

during manufacture. As a consequence, a further need remains for a dynamic emissive
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capability to withstand typical environnenta

condi tions, especially for outdoor applications or
wobRheErooggepl i cations in environnments havi ng var pabius2006/026832

conditions. Such prior art displays also do not

provide for a dynamic display of changing information,

particularly for informati ord4whi ch was not preprinted

and fixed during manufacture. As a consequence, a

further need remains for a dynanic enissivedi splay

digplax: Whishoniowidss fospixsl address léxsiglmhﬁ Hisplay fof lynaneically changing

. I

00N S UATEG Bt OGS RS Oop B g o

cqutingttéchgologies aathenthah asing @bm@iheaed mai é)@l‘e?ﬁg@fbmi%mctor
or.tapricatlon

R R 80 oo i pIa SO BF AHE CafBRetigh in & spectrum

of ARl 58l £8zd SbnpasRLE T Hobile %'leﬁﬁ%ne &1%1%3/ ato %ﬁa% %f a bll%board
onparable to a nobile tel ephoné displa

dﬁpllay terdexget)i Sprlag displaylshpgldralso t@urobush and sqﬂahk @Twmadng under
st...and capabl e of operating under a w de
a wé‘?e Ye'“?i/e%gpc%é‘ﬁ HFons. SUMVARY OF THE I NVENTI ON The
various enbodi ments of the i nvention provide an

addr essabl e em ssi ve dIS conprising a plurality of
| ayers over a su%‘éMMﬁB I%I”HH@QE\H @3@%“ ng | ayer

v PYTRE LG RSnfoaffal! BBt AR hAYE bR R AIAREGl 0

| ayers. The Irst yer may  be conprise

emissiva didplayaoynpriaingra dialisuciapeas pagrarsubgttaisg tW1th each succeedmg
or any ot her | nsul at

r ubper abri ¢, Iass ram c,
yp Gampd bk atieiey o Pm%fb&r}aeé OVEIPIaEPAigd ATy yﬁe first, substrate
t
L LY TS, S U
glaby paﬂamtm;s oo fny otheuigsaator of sinhioneticlyy, far eXansple In an exemplary

.ect ive,l e
o bEHERRT infe GRB! mefeET AT o8 il e wBEE ot supstrate and
fdrayes a fieyt BluRdith of esHaetopd, Yo1dvddybyod fiseaRIet R 18yerdan emissive
third conductive |ayer i ncl uded in the second
laypiapapeong diglecttin tavet @rsgcqxddtrmemmﬁgveacoeadnﬁmedwey &pyning a
e%cgfﬁg }:)léfreﬂgg gfpc%glugtggbg ggfgh(? Qé}ﬁllu §9 Ak erf}g%% 1n i e[gsecond plurality
of mnelhétng; dnd)haf/mgar @ragaivelyi lbWZEdnpada@éeﬁmi @ftymal color and
enl’gl nents. Pi X@| s are .defined t he cgrrespondin
g !;\,velfSeg%e BeARsHAt PR tpRalogiFR leisbipadpyissarapispy
[ Iy
u@lfézde?lgg gﬂﬁ@ﬁ@ eé%@{ectl(lgénhgf P'B%}f/é agg %@%e?ng' £l {;Qﬁlrespondmg display
regoond betvagendlie fitsearfd sesondpluradity df/cafductorsd Oéirions emibddiments are

PRE AR 1t oo, bb SERE G SR EoRdstoh of ths:fisoh riprafit of

cldretor spéﬂdlrﬁ RBSHEHInddEOPbAHE s%n@"f)llﬁrﬁﬁtyréff%onductors Additional
pi xel addr essabl e, _but which may be singularly

cmbedimesisiahemrowde fagldciolanessentislisplays which are not pixel-

addressable, but which may be singularly addressable or regionally addressable

(referred to herein as “static” displays).

As a light emitting display, the various embodiments of the invention
have highly unusual properties. First, they may be formed by any of a plurality of
conventional and comparatively inexpensive printing or coating processes, rather than
through the highly involved and expensive semiconductor fabrication techniques, such

as those utilized to make LCD displays, plasma displays, or alternating-current thin-
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(referred to herein as "static" displays). As a |ight

emtting display, the various enbodi nents of the
wonvEnssen have hi ghly unusual properties. FirBCT/UShmg/026832

may be formed by any of a plurality of conventi onal

and conparatively inexpensive printing or coating

processes, rather than through the highly invol ved and

expensi ve sem conduct or fabrication techniques, such

as those utilized to make LCD di spl ays, plasna
fibhh slebaglamimascelt(‘©AGEFENY-displayen (The hnvehtibamay be embodied using

el ectrol um nescent ("ACTFEL") di spl .__The jnvention .
P S B G G o S S DRt P Mo [ ComREreiatly
avihBleiddb&d zihb GhIfidss, ré@@?gub@faﬁﬁﬂ_tso&ah@hg ptd@uBtion costs and

commerci al ly avail abl e doped zinc sulfides,, etc:%,
exnebeasahie eask p! fabiigalionusieoRiingRrocesiss scomhined yeh sediced

. (@) . I .

ARG ey AVl BB B M Mol D PEORAARAS: which
depevd updn suhzbispdayspiram doeplateesd twghelsileaabtphdves ito fosididles

whi ch depend upon such di splays, fromconputers to
SXRBBNESS t el ephones to financial exchanges. Yet

addi t i onaly.agy a8y Afagt 16 thB ViRRhiiONaR tBat the¥arldie
various enbodi nents are scal able, virtuall

einbeditestssiry scaldhle, airbmlly hignitlesslyb sthila hpwing p s%/lbmnt'raéiv fat form
factar. For .e th ' [ t .
o451 B o BT P ne RSP IR AL © BB, bitooma

ofiyger kige Gl downao ckililaplelpRo®y orwiii S ivaih dispthysideayAtthe same
At the sane tine, the various enbodi nent

. > > have,
timgpthe yatipey ¢ybdiments Javs & substaptially Haf forg ?%C&Iawﬂg ithsyfoR)
s . of N .
g {IEREs! I R PR 3030 © 2 Hic b IEE Al hloRncss of the
s¢lested subsgatenresultdhg pl agisplay dkidesss antlehedaodér3 willileBrs. For
mllinmeters. .For exanpl e, usi 3 mll.paper.,.
el e i BNl Do et Efyrierph ik ki hicknsps qffee
résR It i dplayOis SBIHBY ordSr SN 30NBicRIE EproPfdink3theBECH @BSthe, thinnest
providi ng one of, if not the, thinnest addressable
addregshbly displajaoealatd n addi tion, the various enbodi nents
provi de a,w .range of selectabl e resal uti. n
R anl v and BAGGOES viouS ErREA RS AT DR By ey Hifeubte
r&BMitioan aRNire higoy ahd inaRGallylReustantiauswikea b of environmental
odi nents al so provide an el ectrol um nescent displ ay

mh
cg%dit_iwgs- sl varony exsmply gMRrdanasris Pioyile gR¢lesHphgpipgscent
e BRSSP LA s, poviing
sinificanindeatbidty adrdpabilitygo avithsahd ewidovartey oHénvitonesstal

or degradatjon. The encapsu| atioon tegchni ques.of the .
iRy %éﬂ%?§t$ﬁ§ ?‘HL‘«%”&PP%‘% ik ol gpption techniques of
tid SEhipldrl ¥ bBHini s fubtBESHRY HRPLAY flexibility of the finished display;

for example, the displays are not required to be separately sealed behind glass or plastic

for consumer handling and use.

The various exemplary embodiments also provide an electroluminescent
display having a substantially topologically uniform and printable surface, for direct
application of an image to be illuminated. For example, the display surface may be
formed to have both a surface chemically compatible with and suitable for conventional
printing, and a surface having a topological variance of 4 microns or less, allowing for

direct printing using virtually any printing technology, with a higher variance within
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for exanple, the displays are not required to be

separately seal ed behind glass or plastic for consuner
woaotloossge and use. The vari ous exenpl ary enbodPOEMISS006/026832

al so provide an el ectrol um nescent display having a

substantially topologically uniformand printable

surface, for direct applicatigon of an inmage to be

illum nated. For exanple, the display surface nay be

formed to have both a surface chem cally conpatible
tlenahceafior othgl pribling teohnadegiess suchasatrepr prinfimgy, Anngemplary

> ' ol ogical varian of .4 m crans J0r .

PR Aol AR D RES o HEERECTE R ishely BERR oS
spifada] fon @nd@Bhing lages, to WatdnepliBibidedrceiddd viBg effect. This has the

wi thi ntol erance for other printing technol ogi es, such
furtheg eftact ot sHmangting angmeed fonp sepayate magking op hackeseumdilayer found
iflpaeH sl Qe mihifScdPbisply P cal Ly or visually

neutra ensity surface, r-underlying |ayers to have

negl i gi bl én pérgexemnglary snbhodimkbhiswitthe iivestidrgan eméssive display

furt.her effect of_.e]lim nati ny need for separ ate
ChBGRFRG 2T G SRR Pafiricr ropriFafo e SRR & firs
deli@siid R enionpRARD thelfigPplamsity dftoAdhdtbs! artXBI¥va 1aer coupled to
enbodi nent of the jinvention, an em ssive dlsplay o
taeohist dikestricdayarpand asesondipluraliéy oftandugtprsycogpled to the emissive
C . ; i

R B e AL B o Rl by e o
trggmliiu eisible li%hm Smhaaignﬁssh&yﬁarpémls aﬂqufdgd © dninie vfsibés light from the

ielectric layer; and a second plurality of conductors
e&aﬁbweéayoefémpﬁ@&wg?nﬂep%ﬁ rof pdiciets WheB adusigraaductor of the

R WahlS o rebnGRASINGhO Y SednE co%lﬁt& %g Ehe%@aséﬂc%mémy of

adapted”to transmt visible | . Such an em ssi've
cdindystay ajesnaxgigsded to enmit visible light fromthe

em ssive lLayer.throu t he .secon | ural jty. of

conduct or S ReLERAY SR HERGP By Hishaliligipt conductors may
tRelstbsdnitially PhrafleNiEUCHRf iredfibn,And meo&pﬂ%ﬁfgp bf &ndlbBrs may
second plurality of conductors are energized. In the

bﬁisu@tanéiﬂklwpalaﬂyf/i@mqméedirgctiom evifhi the seqoind daiettign lsfing different
tféa%ntﬂg fl%sg rﬁﬁe% q'eorsé%gnsi% egtthlg 1{55!rt M%?ﬁt? lglff %lg:%ckugho%% %Iﬁcgﬁdtﬁggcond

I'rec , and the 'Secon y

pheality s caddictdrs yhagdealidpebed to cacls@beond sdbitﬁﬁtaﬂl@?)erpﬂhﬂﬂaular
the second direction being. different than the first

difiertinns; BiRh tiagp r@&lﬁﬁﬁv@,’tan@i%éy petiveen p Figtt spnduptasrof the frst
i :
IS0 3Rds LA SR Lo L Lo RN AT ko
deBngenulctond demeit @otel )oorspbmixe of theadmissivedisplay. The pixel or
.bet.we gnduc

suhstant.i al | n.a first c r. of the first
BRI By s BD o S s e S Bomsisere die e
DGR Py Rilst %JMrélfty ePBHduEBFsSand 8bIeBBS: e RECInH cBnductor of the

el ement (pixel) or subpixel of the em'ssive display.
smdmlu(@htymf conductors. Such selection may be an application of a voltage,
wherein the addressed pixel or subpixel of the emissive display emits light upon
application of the voltage.

In the first exemplary embodiment of the invention, a third plurality of
conductors may be coupled correspondingly to the second plurality of conductors,
where the third plurality of conductors has an impedance comparatively lower than the
impedance of the second plurality of conductors. For example, each conductor of the

third plurality of conductors may comprise at least two redundant conductive paths and
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subpi xel of the em ssive display is selectively

addressabl e by selecting the first conductor of the
woio@oogdesir al i ty of conductors and sel ecting theTasemad26832

conductor of the second plurality of conductors. Such

sel ection may be an application of a voltage, wherein

t he addressed pi xel or subpi-¥el of the em ssive

di splay emits light upon application of the voltage.

In the first exenplary enbodi ment of the invention, a

b fipregd Stoa alcomc;uctjﬁe crdm d@h@rwyeb&yadh@ondwomf the third plurality of
c§ ociéurcgo%? %1219 I{;ﬁl%}p}é lea See goo d l e @‘{ {g I‘% tﬁﬁmm nadslilr(fél(e) rWsil’e) and

be ixaddfesen & eaﬁtaircatze v:ﬂd (yr d @maﬁctivh @Blyﬁﬂ‘tﬁ‘ Othgdaniagofare also
the second plurality of. conductaors, For e1$gple each

usliErdufor the third eordueier, whish gax|alse\pedprreshanicibid copgyetive layer.
ngggae&ﬂdﬁg £8¢ stétﬁaa%amiﬁ@yg&ﬂgﬂr&mﬁuﬁ{gey %omfa%r%é Bfird

foma conductiv ternatively, each
conrlmttmmrmy befprovided fii a grig patteah byerlayingowrethhetidedswithin the one or

ris ast one conductive path {e.g., formng a
I’%ﬁrﬁ feam ?r&uc’f\)ﬁﬁ be formed froma conductive ink or a

conduct i ve\dagionaElayeSofeie ¥iaf dx@inplite ebEdigd e ofHhe lihveBton
for the third conductor, which may al so be forned as a

magiipeludemenlet layer goupled 0 Hasrsceondhponductivelaysr.awith the color layer
1l AR a9 08 B AATRARRLI ek of SE R RRIMAB Yy coupled 0

onducétor may rovi
tvedredyyenghe [neenitngdmlml anpﬁsmg b pRurdlitg of bpaueeras cadmpied to

ddi | f the f npl
B A A ﬁvs%rhfsfa@tmo% Bt 108 2B DGR MBS
h
sft%/‘lf?él?q &Ridh %a&%ﬁ%@o%@?? Jﬁl dia%Skali dltagTrrs n ff g:%‘inplary

having a plurality © , green a ue pixels
earbodinizpi, ¥kt enlomlagersiomygiseaytdeast ongpllgntescenttink, mginent or other

A ot It SR m ot O RoRL A4 rifiRion gl Pigment o

nSHERL X Bk s hdréig, flcUlBhipoinddfwhigtleorieR @MraRslePLARlight to
pi xel s or subpi xel s; a cal ci um carbonate coatin
visle #lghtamoquéwsgvé%l ightdo dif{eaend wayplengihe walhpbe endgwdually and

?F% ?% Pea g&%!rﬁlf,}/eelsa%glﬁor Sé)lﬂ}%fsm%el%af%hgls’e a8l 2 ier e%;emplary

ore f'l uoresce

eﬁmodirnadnt GJVhethe mﬂbelagelrw@risys atc’:leefSDblle flasrsseehsink Npidynent or
pi gment or nateri aI As used her ei n, such conpounds

ot pe o Aarescant 9? latationet sq@ling layeymay be non-diapsmissive
el
P SACMGRY, P el ek ol Bl A hor K e 8 Tl to o
tpscd] obseover aod vestsidappeatas moadEdrestemt el piven, Hne npbtaeycolors
odi when the caqlor | ayer co es at
@gﬁ gpﬁgpgg@éﬁqnt d}ﬁPFayB %B ngh%l %psc&uﬁg%) ap%@t&pnémons (such as
\Ifﬂeﬂ%@ﬁﬁﬂﬁf 150153\%&@4 bﬂ? and u® 8RldkRgs hﬁﬁﬂge%o&&d when the
non-transni ssi ve
display is powered on.

In a second exemplary embodiment of the invention, an emissive display
comprises: a substrate; a first conductive layer coupled to the substrate; a first dielectric
layer coupled to the first conductive layer; an emissive layer coupled to the first
dielectric layer; a second dielectric layer coupled to the emissive layer; a second,

transmissive conductive layer coupled to the second dielectric layer; and a third

conductive layer coupled to the second transmissive conductive layer, the third
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ultraviolet light, such that the fluorescent colorants

do not appear as fluorescent to a typical observer and
wonet/@asgeappear as non-fl uorescent red, green, POTWS26/026832

ot her colors. Such el ectrol um nescent displays do not

fluoresce under anbient conditions (such as when the

display is powered off), and8uv em ssions are largely

bl ocked when the display is powered on. In a second

exenpl ary enbodi ment of the invention, an em ssive
ceridugtivs/lagerrhan ingesconzpasatively lawer inapadanasttherothe segandetransmissive

%ﬁﬂﬁﬁv za}ed to the substrate; a first dielectric

ayer coupled to the first conductive |ayer; an
eni ssi ve [y eirdexepipbay embbbiencht 6Sthe diveheei, raneniisgies display
a second djelectrjc layer coupled to the enjssive

cpgpises: g subigify @ Mishertidusivelay g saneled F%@ewawiatee Sefpfisty
c&ﬁlut:ﬁ@e ﬁ?&%ﬁlﬂi‘isﬁigeacﬁfs{ ﬁlu!rawaf elédfbads LM 4 QeCBR@ ?Hﬁgmy of

l'ayer coupled to the second transm ssive conductive
cleglyedes, thi eeqohd ptedtsod blea’eodlmaéactrmw rgulated from the first

o ARt AL RS SR e RSB goer o

eﬁﬁﬂ@ﬁ@lzﬁ%ﬁbo@ﬂed dehé Ay Aidlciic RRere Bs&dnd diclkéc®idd Ryer coupled to
nprises: a substrate; a first conductive

tf@(ﬂﬁ‘b‘ﬁ%‘de lager; ped 3 sRsond dramsmissiyvercppdyctiye }?detmpieq tgythe second
JRUTYd dﬁ%{l‘ e. Sk(l:(ﬁltd t{%,lnFIE‘I?JSiV% ofduchl e &EPH&? ?ﬂﬂ%lr coupled to

secon ity of e ctro es, the secon
thef se%r&k}ilmaﬁesofeﬂmﬁodes’; ahdIyaSI thmughh_m dicttrioah it1h1 eorﬁnercﬁbn direct

IuraI| | ect a first dlele tric e
Bttt tder, ey U whyere Siegar Rbthisd cxemptary
efn@M&”ﬁne%@fé&H@ﬂe@ & &hR vidiBIe tight ﬁlnﬁ G drisdity Riyer @h&@ﬁ@qﬁst
dielectric l'ayer coupled to the em ssive |ayer; and a

pheddniof clertsortos scsondeplorahittuef ¢leairadey end dwisstend, trensthissive

electric. |layer. The second transm ssive

C%%ﬁﬁﬁX?%@@”F%y@?gﬁﬁ be further coupled to the second

plurality1oh felreCixeca@sy esibohingsht bihe tﬂmnaan ehesiikdit@lisplay
via connection, direct connection {e overlald) or

cwpasﬂﬁt reHbstratt e Bret Blraldy of @,cmc@ytowfcovaf@dtt% thecpubstrate; a first
t t
ARARAR: s SHBR TR o1 BRAR Fbohfudi i oo Aeece i Byer
he'hag hlpd).d&]ﬂ;ty of e«:ﬂmtiv@ lnnasraﬁdclei;,yaroémfskleetayeﬂﬁmplealrtd thdfirst
cond tra SSI e C uctive, | e ene
TGS i e Aaraliy SRS R Rierates: Ml 1 FRrand P Al

cSﬁﬂd%?dré’ %Lﬂil&ﬂbQHe EATRIE $831, V@he%ﬂ? e’ RbShd ﬁuﬂfa'h'fyséf conductors
plurality of conductors coupled to the substrdte; a

afd, pislead Ipeﬂtleliy,rad@pﬂeéy@ tragspuip visible ghthén this @tenmleuy a:lmlztoyhment
st die

o RS RS Petindr el SRR St @R Gpmpa by
pEiatiRg & ethet) flak@irdld, 6iay be comprised of a compound or material which has a
refractive index different from refractive indices of the first dielectric layer and the
emissive layer. When a region substantially between a first conductor of the first
plurality of conductors and a second conductor of the second plurality of conductors
defines a picture element (pixel) or subpixel of the emissive display, in this
embodiment, at least one reflective interface of the plurality of reflective interfaces is
within each pixel or most pixels.

In another exemplary embodiment of the invention, a method of

fabricating an emissive display comprises: using a conductive ink or conductive
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dielectric layer and the plurality of reflective
interfaces; and a second plurality of conductors
woaouglestes 0 t he em ssive | ayer, wherein the seeomas2006/026832
plurality of conductors are, at |east partially,
adapted to transmt visible light. In this exenplary
enbodi nent, the plurality oforeflective interfaces are
netal, netal flakes, such as those forned by printing
a nmetal flake ink, or may be conprised of a conmpound
palymentpeinitiag atrstoionthagive layef,ia e tfirstesclenidd patiérhf @r  stbstrate;
fron1r c ndlces of. the first dielectric
PURPR 1 Rleliel e e pGET it San i s Et e Ry Sive layer
oR@tNERt dieldckrsd lagQN PSR a @Eoﬁ&‘&efebfr&tlaﬂr & t'hE ¥m¥dsive layer;
conductors _and a second conductor of the second
PiRtigA seopndfiransmisive sprdustine s, an @S@qoud eele¢tedrpgitern, over the

<CBhEce AUBRLIEky L, ORI BR B Bl e i

cqnidmc‘aife layerocfver el secdridveankimnissive ao&&musve \]{uytah |wheeaﬁ the third
%if eI. 0] st pixels., I n_another exeg%) d| ment
uetive layeidsiagiomparatizely dawes imngdance w&e sePoBAaEpissive

cOHRBlRY 125 STPF Hess?e% fbbﬁinﬂﬁg ﬁlectﬁﬁ‘@ d6hduéave DeOhay also include
conductlvepo ynmer, printing a first conddctive |ayer,

piintizg 4 comslucted mktoe dophicties polymer & astlnhsltsclacted pp1rt¢rnﬂ1amglg a

sibglseiich Ref hafing A Bt S ety pyefC piiPigah he stop of
pHhSALEE Firg dl@b’@tﬂc 136t mby Ao dnchRiOittht bk @l BehlityCof rafi@ftive

over the em ssive | aﬁ rinting a second,
interfacesr e eeeneiergurgt en Rayalse eQABrissaMEdingPne or

R § %[1[:}% 6&%8%&1&%21&25@@601%%%%161%& n% llaf@ff fand %ﬁg?lﬁg b nglo?layer

con yIer
ocarhitisdcond dledocaic layar a kdvend e@mmduw BuySlmrSaSthité conductive layer,

C uctive |l ayer,.wherein the_ t onducti ve | ayer
Wi ég%\c%‘%b‘é{? RLising aieralitholad eert ﬂié‘ﬂ’likl%%lxglé@é ubpixels. A

n{taﬁlgﬁg MyR5 MG afBMURIntiGn aFYEh seT&ﬁecﬁSaQﬂrr%veg i EdiBDayer, the

 Thi'rd conducti've |ayer nmay also 1nclude printing a
meskidg dayiey eormpiiising a pbmality tof vquuo Ia;me eddptedatotrhaskdselected pixels or

eIe attern havin ectrical, path or
LSRR 0 BfeR ol PReGiRRET G5 Relshe. and
t he st ep oh ﬂférdxeﬁl?ragy hqla&loaleh%dﬂhait etﬁ& ﬁks‘% sélaatsa pHfn defines a
al so i nclude ing a plurality of reflective

fipsh phirality of comthistasx divposad yn arbirsh @de@tﬁb@domfémctlmyanéltb@second

sé"\lgzg?c{% elng 81512 % l%g(go p?urargrrg %gc%g:ﬁ(gg gs?)ﬁ%: ﬁé%gg};o& &1fferent

oh&ytetlioromedudcﬁen SE@t(demqiiee ercﬁrl%ﬂ and say(&fd plarafifiénstonductors
conductlve I%ser or a third conductive layer, with the
mag|haye p ReRENdSHAF PEAsHR)I0R 1B epghaothery Tpfherqxgmplirg @ethady
i
RN B! e BhvehioR i g fé‘%rm*?ttfé?ﬁ Syl BypOpRF further
coapese, priﬂtmgrm&dsi pigralhagy@ﬁcondummssarrdgha step of phnﬂu)g the second

confudtive ﬁlgfgral%a? gllrﬁ‘}ele gor}lgrlsrer%)%ﬁm%g la%gct:o%% }Ruralety of conductors
disposed to the first plurality of conductors in a substantially perpendicular direction to
create a region substantially between a first conductor of the first plurality of
conductors and a second conductor of the second plurality of conductors which defines
a picture element (pixel) or subpixel of the emissive display.

In another exemplary embodiment of the invention, an emissive display

comprises: a substrate; a first sealing layer coupled to the substrate; a first plurality of
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subpi xel s of the plurality of red, green and bl ue
pi xel s or subpixels. In the exenplary nethod
wentrdosssnt , the first selected pattern defi neBCauUSRI06/026832
plurality of conductors disposed in a first
orientation or direction, and the second sel ected
pattern defines a second plur@ ity of conductors
di sposed in a second, different orientation or
di rection. For exanple the first and second
cgmdmcwlrfs cdupdedoto the fid sctaling layagg alvielectdc ﬂveqep emdjlezmﬂoathe first
ri 0_each oth n _th
oo R sl B ek i Opng (TS Bie FEHRgh¢ paccond.
oblidaslly te@ndissivie\cOnddy®coiplyd fdiiht BENissERTRYdrS &n ﬂ’ﬁ!@ &hbsWimant, the
first plurality of conductors, and the step

of
S?ﬁopﬁt qmitgakih Ha%@@éﬁae eQAqHeIeY .wwp&;dép At Cfomitm@lr of the first
[ n
{é,[gg gg orﬁfdcﬁgé ?h&?g}?&ﬂﬁ?ﬂ? IbU{h‘?A 2 élbsg)?gérig&% én) Eetond sealing

lsgzab&:r@ltﬁd talthy sqpenerpticalyl tmnsmhnssmetcnnd]udtm create a

regi on su tiall betvve a first conductor of t

(FPst ot urdeiiy el ans e SsrncrealRb ot Bk afer
cBhptifRl TRABMHBIAdnipsuld, sGANEUCTaBG Eer WAk bddgfdung or @

picture el ement (pixel) or subpixel of the enissive
ngnapgitipje carhompentingr a@mmﬁwhyr iaplydelpwelorardf suches a colorant
hhﬁ¥§ Qﬁateﬁtrﬂal cﬁﬂmgp%lgoﬁg%{&%lg) %? nﬁ%{y}e aéx%étr?laﬂe?ly P}?M AL Birst
phuﬂﬁyoﬁbumhkuﬁy ofconductors coupled to the flrst

seal i ng I %&elect |c | ayer coui)led to the first

plurality 3561??8 gnkedimgntapsalse clugdg et leagh pedepqlegical
lé\}gﬁngl %‘/'Ele&;dgl&i ﬂoﬁﬁ@ first ﬁﬁﬁjalﬁ}/ 5?9&{&0‘1?930 Eb&ﬂleél Yo the dielectric layer,

transm'ssi ve conduct or " coupl e em'ssive |ayer

CDmplcd]tosbcéhrﬂmcﬁmtepiuralmd ®adartols aog theoditleytric dayrs,nrsdj agent to

conduct o oupl.ed to a first .conductor of .the firs
R SETT veE Ehe Lo Ontlaeigldryaling Jaer gu HremariagH of
valy$-Baded ol uAd SR Rr-58RH icBRpb@WE br & ﬁh'lﬁﬂrﬁﬁldl@cz{rjﬁﬁ coating.

second, optically transm ssive conductor. The first
The ammglat}av@boct\mnt hey alee tistiids eatlitabityl offepolegieal leveling layers,

ﬁlIn‘l:é ue sed eggﬁ‘pﬁgla?ﬁ% Olﬂtge qﬁ%gg'partﬁ S&Eg glglF Y ngﬁa;%

cemptlsemlgaf a&ﬁﬂyl%ed blcﬁmjslﬁl’ndlaﬂd Withex tceml K@balbglcaBléﬁﬂlrigsla?er of
coI o nt avi ng, a neutral density subst anti al
el PRYfoBisablerdinglayeryeamapisgd of atlfweu?rrb@@d compound In

S SRS TSI SRS
of theEineskivodisplay haviag a mpmﬂ@mai yamﬁtlounomﬂ godater shancabopl fedr
t.o the dielectric layer, coupled to both the first

9P ity of conductors and the dielectric layer, or
adj acent 1@ ckOB8pRA &/bIMEMERY, S firsti RdBbtol Sﬁﬁﬁe ﬁ?ﬁ%lurahty of

t opol ogi cal Ievellng | ayer may be conpri sed
conductors is spaced apart from a second conductor of the first plurahty of conductors
by a substantially uniform and predetermined distance. In addition, the first conductor
of the first plurality of conductors may further comprise a conductor disposed in a grid
pattern. Also, the first plurality of conductors may be spaced apart and disposed
substantially paralle] in a first orientation, and exemplary embodiments may further
comprise a second plurality of transmissive conductors, with the second plurality of

transmissive conductors spaced apart and disposed substantiaily parallel in a second,

different orientation.
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vi nyl - based conmpound, a | acquer-based conpound, or a

nanoparticle carbon coating. The exenpl ary enbodi nent
wory7akswe i ncl ude a plurality of topological | ee¢eitsnge/026832

| ayers, with a first topological |eveling | ayer of the

plurality of topol ogical |leveling |layers conprised of

a vinyl -based conpound and with a second topol ogi ca

| eveling | ayer of the plurality of topol ogica

| eveling | ayers conprised of a | acquer-based conpound.

I n exenpl dhy csemplarnembedimetandyealsy inghvde aghind ogidiator coupled

' ides for sur.f.ace of the em ssi.ve
S ST Ry BF S r O B TS i Oy Bt
ipatanedbetiparatisrelyriosved figan ahAmPEEMBE 8f the s6Rdi HRaly a
first conductor of the first plurality of conductors _
tragsmaissiveeonsiygior TheHE coaderier meneRIBREE abieastrnerqondyctive path

I C r; ' y uni form and

B Bl LR Bl BRI, ok

conduct or Toe ex¢repliy ehbqlimestimayyalsf inchidd actconsl sealyng layer
further, conprise a conduct.or disposed in a grid
opRlobPrf 55D QRig Trasttsiye ontyeior 2ndn daldr bver pagpled to
tieesesRRICRAliBPRYEr G tiil *RORE dptedals taRihabivY coatRtdreTht Rolor

a first orientation, and exenplary enbodi nents may

lgygr maE comprigh atdeash oneBurrascpntnokirpityor éplor comensias inpterial.

conduct or i C urality of .transm ssiv
conduct or 2“ g%géﬁ clge1 %‘I}{;eg%bfq%%g%gs’ gﬂi\es%%gté?‘} Dy dess ?ﬁ@F?@FSS between

apartahe alil dnd fifteaanild, Tid det@ideoptically enhahisoiRe Thductor may
exenpl ary enbodi nent . may al so, 1 nclude a third

CRBRUTE ABHIEBY HP O G0 IndHEN 8B O3idE; Orgipyeelaylpne-dioxithiophene. Also

i E)@:ﬂﬁiﬁ@ S8 dRRAY GhPEmis¥i Eﬁs{v/lgf ha{é EfbsERRTNE HOY form factor and
havi ng an | npedance conparatively |ower than an
haspdepiimtes tifantflve sidlimetdss, ophachdvieywitittemsinesgh peoviding a display

conductor. Th i rd conductqr may. cqnprise at | east

o S AR T DR < H 0 AR dePnes Do due el aeters
ink or a eRBeEd-bYIEIRANBIMhentd A8 aRB RN, FIVREH 8RR Essive
may al so include a second sealing |ayer coupled to the

layerscmelapndistiie aireverserardentd g slearoratheudsconticaliyl transnaiksive

oupl.e 0. the second seal.ing |ayer or to.the
SR ORI ok bR ERERES D R i R, oS hralSisb afoptay
chipsisesimay opticallyi thedishlisslveaabstare af leakd bBS 6610 12564 QP to the
. ¢col or conversjion material. | n_exenplar

0 y
OBWEYIRBHPSSIVE Rebstialss A fustelrangipin e ondydipigonplsd to the at least
; it : .
SEHISER Q20 BT OO ST g 365
datecimmlayertdonples itelhe dnmisiivintaydrna secodé plupality of conductors coupled

| yet hyl.ene-di oxi t hi ophene. so in exenmplary
G SRAISHERR Byo% Aot afitedt B OIUF e ay R e ac a0t y
chhdctdr O BohipIed @8 thRMHst, transmissive conductor; and a first sealing layer

coupled to the second conductor.

In another exemplary embodiment of the invention, an emissive display
comprises: a substrate; a first sealing layer coupled to the substrate; a first conductive
layer coupled to the sealing layer, the first conductive layer comprising a first plurality
of electrodes and a second plurality of electrodes, the second plurality of electrodes
electrically isolated from the first plurality of electrodes; a dielectric layer coupled to
the first conductive layer; an emissive layer coupled to the dielectric layer; a plurality

of transmissive conductors coupled to the emissive layer and correspondingly coupled
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has a depth Iess than five mllineters, or may have

width and I ength providing a display area greater than
wones7vasdes met er squared and al so a depth | ess poamwski06e26832

mllimeters. "Reverse-build' enbodinents are al so

di scussed, in which successive |layers are applied in a

reverse order to a clear orldtherwi se optically

transm ssive substrate. In another exenplary

enbodi nent of t i nventi on, an .em.,ssi.ve di spl )
to SperRralty S AeENPY A &sed SPY B R AP AplEd toyfhe pluralit
of tBAShisOVE GRhRford. aYer coupled to the optically

transm ssive substrate; a first, transnissive

conduct orlneoaibbeekemplatyentodineens of hednvestion, meied of an

m ssive |ayer coupled t [
AT 45 YR G B e PaboriShatt] ARSI Shtey prinin
a FiAY dndudiveaspiding firsasdlécfedfatien) ot atsabsratohptiegia hpdbplebic

dielectric |ayer, and wherein a first qonduct of of the.
sustoeq anEng P dislecirioRY RS ded st GoadedisIdeFr Ry Utpg an emissive
r r . . - . J .
e IS OO0 AR R A St B e, e
seexshyellaated parteiog bvearihe ehissive layeuygmintiog at laastont egiolegical
di spl.ay conprjses: a substrate;.a first seal.ing |a .
ey et G SE BSPF ARV P sesomiu RSy ty gditiive
laféll) PiedxtBplaRemegRl inlty fus& inclhfepiintita thaaddaducte layer

ayer conprising a first plurality of electrodes and a
owe therrgeqrid iransmisgivsfconshestive dayes, wherin shecibivd cpninchive dayer has a

of el ectraodes. el i i q
ShPufel]IF afbSabia el i LpdtkalalonT MRty

t he firstNa@eehus bihee alivaneiges aml faiussiofehd prgsmt toweptiedwill

to the dielectric layer; a._plurality of fransm ssive
becorgueadlyrpargpt Eemithe fllowdng (iﬂ’é@l{;éi esqration the invention and

el GREPHRANAms REJ BOELRE aPLdHiFnling Bhwings.
thgl%é{:bt%?g%@%eﬂg}ﬁéf’a secog% Ec,ne%ﬁ(ling Iaygr colﬁ%?é% towi t%e
plurality of transm ssive conductors. |n another
exenpl ary enbodi nent of the invention, nethod of

fabricating I S&d j i A The

el ary i BUE BSOS B rRIEDRAVIR G

conduct i Vehé ajeéts, festuresland alivaielges bethe padstar inyeraivnavill be
substrate having a hydrophobic surface; printing a | )
mireteadily apprecigted upsrereferprcertp itha folayingcdisclesurayyben considered in

r.i nti ng .an,enj ssjVv y I ' j X

cBrioR g B L e B B B e BB Cnd Al o used
t&ﬁl@ﬂtﬂs‘ igaltieslt @ehpoatite imtheoddous disgrems siaiwlkach:ayer ;

printing at | east ci%: t opol ogi cal I .evel.i ng I aﬁer- and
printing HieEal (d1Caglls arrsmesthg Wk oha It AHTplacy prRgratus
efn®d &’r%'ﬁ‘[ Y& ﬂn%@&ﬂaﬁ&%i%ﬁﬁﬁé&%g%? PR GreRYt hvEdthar

I'ncl'ude printing a third conductive |ayer over the

second tr &isme 3 o Ge @hibuectrpssesettayret viewhefribe first gwemplary

hi r ive | r _has. . . .
a%parat(ljls gr% g 1?11tent 1% acgtyr%anceaﬁcz’lt}?the teachings of the present invention.

Figure 3 (or FIG. 3)is a ﬁerspective view of a second exemplary
apparatus embodiment in accordance with the teachings of the present invention.

Figure 4 (or FIG. 4) is a cross-sectional view of the second exemplary
apparatus embodiment in accordance with the teachings of the present invention.

Figure 5 (or FIG. 5) is a cross-sectional view of the second exemplary

apparatus embodiment in accordance with the teachings of the present invention.
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conparatively | ower inpedance than the second
transm ssi ve conductive | ayer. Nunerous ot her
weadvanssges and features of the present i nvent POWUSRI0L/026832
beconme readily apparent fromthe follow ng detail ed
description of the invention and the enbodi nents
thereof, fromthe clains andijromthe acconpanyi ng
drawi ngs. BRI EF DESCRI PTI ON OF THE DRAW NGS The
obj ects, features and advantages of the present
i nvent i orFigiel6 (oeFHor is e pdispgctivp picre pbiareemispiva region (or pixel)

of e S e gk oA R R B g Rt P oG0S WP Grosen

ivielgtorr. ef er ence nunerals are used to identify identical
conponents, in the various diagranms, in which: Figure 1
(or FIG Xeurs7 forddfis frista Ressperteng dew T pithisd e &pyparatus

eBBO@H R RIRANARRI $80%dcRidS 8?{1%@%%11%%15%0?5 CHa

teachings o e present 1 nvention. gure
2) is a cFuuse &6nthilony) iswvi eussekctidnal {iewsdf thethind| exemplary

a ratu nmbodi ment .i n acgordance. wth the teachings

o B BERR I AR WiEh (6 RECREL Pt o @resg)t Ireeniion.
per spect i FRuvd ordIGAo PR GqReRUBMNI &K Y1 R PRRiveSegion of the
enbodi nent 1 n accordance with the teachings of the

thagdeesepplary gahedisent i agoerdance(with thedsachingp of the present invention,
Cr 0Ss- secty) ' Of t: e d_.exenpl ar aratus ...
oSS, SecH Pl M Lo AFERR SIGAPL PRt

a mw&émaﬂsmﬁ{ssivteiccnducﬁxg?f I’cl@ehﬁar(c@lé eE%rﬁ:})la@) eﬂiﬂ&)d@ments in accordance
Cl0SS-sectio vi ew of the second exenpl ary apparatus

Wé'-hﬁ@?ﬁeﬂéﬂlﬂgsi #adé“c%f‘%ﬁﬁ’énwl%h the teachi ngs of the

present i pu@R!L | Oy ]'cl:“ﬁg.uf r1n§5 aéx@fsg@tﬁe viw l(isa fourth efisemg%ary

per spective view of an ssive region (or pixe
apraeatyeernbelliogeliiplaegoydach odintha teachinge obthe aresentintdntivhe

el RGeSy Bl
aFRRRLSEHBo BRI h BB ddde 3G EOME @é&@ﬁin%%éﬂ%% E%S%I?Q%nﬁgﬁ.

of the present invention. Figure 8 IS a
cr oss- sectiggral3 o EWSof3)tine petspeative viavpd e fifth ppemplags

' . ne .1 he .t eachings of .the .
oS0 R0 PSRN bR i ion
per spect i ¥iguwd BIWopFI1@N1 D1 § 8i06€-séctidhANi®f of iR fifH &@mplary
exenpl arg enbodi nent .in accordance with the teachings
AP PLCTRPRUBARL I AGRARdaGH With e feachipey o thrprosentayvangion.
top view pfoup 9ok #TGOMYEL Rfosdl i P
second, tr qgrl%srr% ssive Cgﬂgm?@ﬁgg‘?&?ﬁg%\}%%gt@ fffth exemplary
appreatyd embodambintdi resvtrdanica wathcthe thanltiags of the present invention.
Figure 16 (or FIG. 16) is a block diagram of an exemplary system
embodiment in accordance with the teachings of the present invention.
Figure 17 (or FIG. 17) is a flow chart of an exemplary method
embodiment in accordance with the teachings of the present invention.
Figure 18 (or FIG. 18) is a cross-sectional view of a sixth exemplary
apparatus embodiment in accordance with the teachings of the present invention.
Figure 19 (or FIG. 19) is a top view of a plurality of conductive
electrodes of a first conductive layer of a sixth exemplary apparatus embodiment in

accordance with the teachings of the present invention.
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with the teachings of the present invention. Figure 11
(or FIG 11) is a perspective view of a fourth

wexenmmosscy appar at us enbodi nent in accordance RCTHSR(06/026832

teachi ngs of the present invention. Figure 12 (or FIG

12) is a cross-sectional view of the fourth exenplary
appar at us enbodi nent in accorgdance with the teachings

of the present invention. Figure 13 (or FIG 13) is a
perspective view of a fifth exenpla appar at us

erbo: renf e a6z iop e Heiatlehombagstiohal vy of a sixth

R8BSR ey fockahd wit s Syl o s rprret
irvehtda. ment i n accordance with the teachings of the

present invention. Figure 15 (or FIG 15) is a
cross-sectional view of the fifth exerrpl ary apparat us

CTOODEFAILED BESORIPHION O T kBSIACARY EMRODIIfINTS

present 1 nvention ure 1 s a
d| agr am ofWhile tbx prepérdigvesyisn Esmuemptlblerré rmbiodiment in many
cor ance.wth the te h|nsoft resent .. .
B ETEH: Mg Py ol m&%ﬁnff wilEbe Jesiiited depeipfn deta
s@dlfﬁ')‘eﬁ(@ﬁip@dry eﬂ%bb&ﬂ@n%ﬁh&ébﬂ%ﬂl th8 uAdG AERBAE thatie Hriast

teachl ngs of the present i nvention. Fi gure 18 &or FI G
disglpsyrg igtodiegonsidered %mpxwmﬁc@ﬁoxaoéﬁhﬁmn@pm awnventlon

aAPRHCE IS RTROHTIAL il B RHEBTALORE Y drfblalfert§ BROREY, 1n

resent I nven

tlh@&sp!&cf:‘,\heﬁdre axplhinigy atﬂ@as?éneo@mbdrt]mem&oﬁfﬁeﬁtr Withe the Qfresant
first co ductl ve |layer of a th exenpl ary _apparat us
InyeBEN i i ok wisestoag that tﬁ% EWVERHIS ﬁ‘@gh@ﬁe q Helts

%Je ﬁ:ﬁﬁ(‘iﬁ 1o tAY @Q@aﬂé’@f c%ngﬁ‘ﬁc%o%%nﬁ @ Hé aﬁ‘ané&%eﬂﬁoiac o?lents set

tall ed cross-sectional view o a si exenpl
fappahose asd belbwdillmemated in the doavdags er ws ddsctibel methe:éuamgﬂes
resent invent,ion. TAlI LED DESCRI PT
VBB A A R e B e P BB oP A AR Bl o gther

eHB6diaRhtsHng FheREOLRNINd dhri@WYutdh FhenBR ayk O, it is to be
there are shown In the draw nﬁa‘sg and will be descri bed

updargped that themhrasedpaciid termioe V@n;pl@wﬂdv@rmrw szvell as the
h th
oSSR blot 6 SE RO ANl RGNSt e

aofimithgy. pri nci pl es of the i nventl on and is not intended
tolimt the invention to the SpeCIfI c enbodi nent s
i | | ust r at ¢ mgnioped bovesthe yarionseremplasy prhpdimegtsad the present

ilveAdn ARGiR AL IBR enGiOIvd §HBYs. Witd Vv adridGs BhES&RMents of the

invention may be formed by any of a plurality of printing or coating processes. The
invention may be embodied using comparatively inexpensive materials, such as paper
and phosphors, substantially reducing production costs and expenses. The various
embodiments are scalable, virtually limitlessly, while having a substantially flat form
factor. In addition, the various embodiments provide a wide range of selectable
resolutions and are highly and unusually robust under a wide variety of applications
and environmental conditions.

Referring now to the drawings, Figures 1-20 illustrate various exemplary
embodiments of the present invention. It should be noted that the various Figures 1-16
and 18-20 provide highly magnified views of representative portions or sections of the

various exemplary apparatus and system embodiments, and are not to scale, for ease of
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invention in detail, it is to be understood that the

invention is not limted in its application to the
wdeb@iogseef construction and to the arrangenmenPeTmi2006/026832

conmponents set forth above and below, illustrated in

the drawi ngs, or as described in the exanples. Methods

and appar atuses consi stent wi3h the present invention

are capabl e of other enbodi nents and of being

practiced and carried out in various ways. Al so, it is
referenee. Jhelwudd dlselbe heted thae implemsriotionpyofdhelexearplany ehdgdiments

j - wel ], as.the abstract i.ncluyde
RRRAHL o Db i B R ol IR B PR b R B e
shreats didine gperded., dS0Ipnii with@ny AdedBividiRead BRGIHE sudhl B poster
vari ous. ex | ary erlrbodi ments of the present invention
SIBP 6‘%40 W@baﬁg %st&oﬂl@ lepcalss uchipg fiesyze of pRmpyist fisplay screens
aRIBEGIERIMBORS disPRy s¥gRt i on may be formed by any of a
plurality of printing or coating processes. The

i nvent i onFigaye béorditbod) sd pesipagiveonpaiofit ifiretlexemplary apparatus

i npexpensj e materials,. such as. pa and phosphors, .
ol RER | O o Gt 5 i B e PEeSsinintiohs igure 2
(EEGV2Y ik WsossFbetinaE b ERIR ﬁ@ﬁé}@ﬁiﬁary%FﬁérHﬁk kMbodiment 100
dimtlessly, while having a substantially flat form

iry e prgpance; witly thei teachings oh iopiesentiaventiong fragrithe plsnevi-dé a
. A f . . . |
111{?[%%@(6& ﬁf‘ﬁg# 1 'Sﬂaﬁ%‘ﬁp h&o 5&%911\,\#5 'a?)ﬂﬁa]?tgg)i; ?%Igrslj L3 Men layer

unusu y ro under de“var
adjpgeht thatestes ilnsiratetly inchriisgd adbstandister 003,.a fief @ndudtve layer

1D s it ReRheobe) fiep 55 amd o poras Fwmisstre.
iRt 1Rfernobethdpbading be tﬁé%%le@éé&eﬁib%%lfn?&t,]th& pebus 100 also

18-20 provide highly magnified views of representative
gpsraliygngudss anscr ingars obthetfhldowiag ilayess: ex@rspiliategtric layer 125, a

; . and te nbodi nents, and a nat -t . .
SRR Rle 31 T DI P B R T S P e Lo st
lalybyelt2 5i gFRh 68 1013 ), of thirl) BoRARIT RE ¥ mxﬁm fidFEhh P b&p&t of or
enerally quite flat and thin, having a thickness

infegechyvith ihq Feeond transrejfstespadietive exsy d 26, aicoise lyyepdd0, a

0 i L. i dth..and. | th,
oo 0T A B BSL Pl
(escapiselating)und tagolbgiealdeveding layerpe ilkistralicd phé Wissesseebdow with

nd bile te] ephone display screens. Figure 1 (or
re%ir@.lcr‘l’% h%“%? Jpgég%dp&} i vepyi Z\w of a first _gexerrpl gr y
appar at usiresfRediFeMd 4 plathedGh Brdap ‘éi@téllel"rbtglbéxg, ?glroltﬁgee

teachings of the present invention.
differeinge & appbed between onadrossi €1) thé thitdacohiduativedagmif amith the

s ERRE R b ThNeaari 1fBRTALRE B shvdwiabpfame 10

théreBy providing energy to the emissive layer 115, such as by creating a capacitive

effect. The energy or power supplied to the emissive layer 115 causes incorporated
light-emitting compounds, discussed below, to emit visible light (e.g., as photons,
illustrated as “p” in Figure 1). The second transmissive conductive layer 120 allows
the visible light generated in the emissive layer 115 to pass through, allowing visibility
of the emitted light to any observer located on the display side (i.e., the transmissive
conductive layer 120 side) of the apparatus 100. As discussed in greater detail below,
the third conductive layer 145 may be formed from an opaque conductor, but is

configured to allow significant light transmission, while at the same time, dramatically
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illustrated in Figure 1. Apparatus 100 conprises a
plurality of layers, with each | ayer adjacent the next
wa007ldogsstr at ed, i ncluding a substrate | ayer 108T/U82006/026832
first conductive |ayer 110, an em ssive (visible Iight
emtting) layer 115, and a second, transm ssive
conductive |l ayer 120. Dependigg on the sel ected
enbodi ment, the apparatus 100 al so generally includes
one or nore of the follow ng layers: a first
inhreslsiagtthd eonldagtiritylBhe second tranisnmiissé'{mewlducti\r@ly}aer 1240 As a

which ma of orlnte ted.with the first .
chGriete PR 00 Eadiples P oBHR idjbrapTalbT opepfie g o ligh
ef@fidp aishme. | ayer 145 (which may be part of or

integrated with the second transm ssive conductive

| ayer 120Mosaemqs¢maey&e app@atug 108 slay bgyapducsd to hpyyery flat,
V\;(;i{h%fiﬁhél\{ cﬁﬁes? h%}?ﬂ?{m #2r e(r%?g fé\lvg Qelts 81*;&15&1 Yndeed,
encapsul at 0 cal eve
thd dubsitatalagek H]Sdnaiy be usmpﬂsddeulf awingld slheeterfquapetg éorteample, with

i gures, 18 d 20. peration, and a pl ai ned i.n
Erﬂg%'i“'%‘ramdi%% frs 6‘8}’%%1 1na5“9‘&ﬂsil% eVl%VF‘?Yé’i‘%ﬁ’é‘g‘“ie%%% Pyedy
cQﬁJeWﬁ@ﬂhl Bfin@fg AsFor doling BRCESAES ﬂld%ﬁ{‘%blﬁééevcﬁ skﬁb’i%rthelﬁéntmg

th the second transm Ssive conductive |ayer 120,
a(lQ ypoating afts.r Eor wnm!@twmélﬂg@y@ptypiﬂhavleﬂeme bl;eapdomnglawlde

ener to.the em ssive |layer,115, such as b eati pg. .. .,

B et alhe Msier gy Sons St e hRi fintne

nﬁeﬁﬁs eaes% ¥ed ir@]!\ﬁies 34p a£RE FSntiRC 06 ARE AloBlthg, spraymg, layering,
ht-emtti ng conpounds, discussed below, to emt

BEdeppgiHen, (lenglatwa@n%b@f@ﬁglg [rpgagssy Wwhetherignpagt ornen-

e T LA A5 g
priagieg, idkgé prmtlpgsdecttm optgial pxaxhtirxgv\blagtrmnk ptinting, phofordskse and
g} ttedll ht to a bse[ver | ocated on the di.s

| a
eSSt prémt ng fhetpa Ngs {258 JeigntRiRg; Masnely SFinkip ‘yiprmtm&
(R APE g Rl BRBAA bifSe }ebber iy FORRMESER g 4haBhG prining.
AKlbsueh grdcessas are copaidersd poimtlog pocgssbultereis, mepbe guhm:di to

Blivdlend and bR tbinhf ok bR BR SR ety dn B o

bR IHRGH) gle&tﬁ’@ﬁﬁfﬁ@@éﬁf@ilégﬂﬁﬁi HStd BERn Ipemea oh2fipeBasdd substrates
consequence, apparatus 100 is adapted to operate and

a hip b bac o1l (pe pae-thnysandths qfuaghmche(hi)%-’ﬁ g desPighily less than
lgg‘i%mgﬁlpqgﬁ{ig g@{n\{m the apparatus 100 may be produced
0o 0e

th mnimal thickness, having a
depth on tAﬁﬁ) sipiificant| the ekemplhhegiingfproepsds.dolnod esgire
the. substrate l.ayer 105 may be coqgprised of a single
b%‘éféctanbmalﬁ’gﬁ‘élmn gont %ﬂquegncquh'{gq jpeg t?I@H"H?WF??gOT

Pr&¥GESARRUIRE. Nb SHECRIH QT dd iV RHYARR ARG 82 $8Rdards
t roug%

of known printing processes. For consistency, however, such as for proper alignment

(registration) of the various successively applied layers forming the various
embodiments, relatively constant temperature (with a possible exception, discussed
below) and humidity may be desirable. In addition, the various compounds utilized
may be contained within various polymers, binders or other dispersion agents which
may be heat-cured or dried, air dried under ambient conditions, or uv cured, for

example, and all such variations are within the scope of the present invention.
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conventional printing and/or coating processes known

to those of skill in the printing and coating arts.
woeaoo7axesspl e, wor ki ng prototypes have been crefCeMs2006/026832

using a wde variety of printing and coating

processes. As a consequence, as used herein,

"printing" neans, refers to-gnd includes any and all

printing, coating, rolling, spraying, |ayering,

sputtering, deposition, |lamnation and/or affixing

pr ocesses A subettrdie (layerpaos (emd tmaothémhmate dayare)mOSy 305, 405

k devel oped in th ut ur,e, n |, t hout
o A althe REEE B ot e atssaf bl ey be oied fiom
vEhely bey sRtdraR kmﬂfﬂhe tsuﬂ%ﬂl@o%ﬁy %I%Mh@¥1h%tem1ned
phot or esi st and ot her resi st r|nt|n%6 t her mal

e@aplrmaﬂth subgieate Jager K13, AOPRY5, Miamet 308, witheitilingitatisacf the
g?ﬁérﬂhg 8¢ eff&%é?gl%aﬁ% %o%[ohgl#)r{é%r IIF(X‘Q t f ﬁle%ﬁg’\%n as %afnples:

ure’ an printi

pspmlnopted@ap&eplaﬁ[@cdawdq)a‘@ef €itleipapdt, lcﬁk@b@drdplﬁ&&ﬁ’?paper poster
her.ei n %/ﬁabe utilized equivalently, and are wthi

bpgrd,. ReokHanigazings YSWERHRES: WRPERR PRRds. pb/wénﬁ}daqtper paper or
B é@f‘%ﬂ?@)&ctseih%ﬁg sQlebiel RESE ?ﬁfs’ug hﬁt&lrﬁ%ssm Iﬁﬁ% ScIB&ER form
printed on paper-based substrates as thin a one

(&hﬁﬂs (fdme bWéS,tahd §e a)n)jtnlaglraifand lsymthcih: mbb)ﬁﬁnatmlals @od products in

|yl ess . th t .0

afy gt Rl Ay e DRttty i el gl TP B e copgmic,
aﬁwbthelesamcfneor%imwcfema@ﬁnafamsf@qtp%d\ﬁa GO @leBte@form;
restrictions. No specific tenperatures or "pressures

cancgete fauied) ctionanand pihanbyidding matetialstaad gepdaicts; psany other product,

d 0 rinti

P SRENLOLIS, AN O s PRI BE B M. s
( mSOmmy balselgcmré mhidh o iles atiegreé obéledthieal Visul #2id (i.e., has a
successi vel Lied | a ers f t he_ vari ous
d@ﬁpamﬁ i o %@t‘f}%}rg) ST lelttg%@w&%etﬁl%cﬁmlml%twn of
tHe st y

QR SRSl 900 ol 5351 4T ORI D P K
while Ricomganatiyelp expensivaiohetteyd silicon wafer dss codd pewtitized as a
per si gent.s whi ch

o813l 02 RS S R e B B e

pfodael it ueRged t6 Fordy the léﬁBﬁraté RYerePBMRIcE as @baddrt s&UE BAnd 100 1b.
variations are within the scCope of the present

covey siock ayailablefin rSaplel, Lidayer s)lmllalsco(a@nddoapm fesom ether paper

O e B R R RaE Ml o SRt Py o
acﬁdmmay bxdnmlﬂhﬂy)enﬂﬁ)duﬁaﬁtg reltn§|tydef'((jshb§tfa& B0§ llhla@bé utidzedl with
etermned enpirica

Jle ted materi al K

additier a?aimgsy@acaméan%@yers @Bplieddg aénﬁacmf theywhsiate 105, as

1lldsﬂhtte§‘§z\ht‘ﬂr}e§)fec1.ttgqfl ;@bRt )'b?p%)ia e fdglge%%ﬂiggjonr{ﬁé( selected
npl es:

onpri se oné or no
sywprete, 106 ahe eahquapfa'st; sepliagstayers ¢omh sl lqoqmrand fyiry@y which would

ot 2RYSe coa?%h%%% drate P05 }n%f e% eéc’esspa?ys}o? E:ncapsulation and eliminated.

There are primarily two types of methods of constructing the various
emissive displays (100, 200, 300, 500, 600, 700, 900) of the present invention. In a
first build-type or “standard build”, successive layers are applied to an opaque or non-
transmissive substrate 105 (with or without one or more sealing layer(s)), with light
being emitted through the top layer of the standard build. In other embodiments

referred to as a second build-type or “reverse build”, successive layers are applied in
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board, books, magazi nes, newspapers, wooden boards,

pl ywood, and ot her paper or wood-based products in any
weeb@obedsf orm plastic materials in any sel ecret/uSe6m26832

(sheets, film boards, and so on); natural and

synthetic rubber materials and products in any

sel ected form natural and sythetic fabrics in any

selected form glass, ceramic, and other silicon or

silica-derived materials and products in any sel ected
repgsordes e d elear groaihard)se aptionlds; transchissivesubitité d9ngvith light

th
o 3 LS 5 0 B B U i sy
cliloridd oreotbenpodyryere magticnRilized as Sibbgitealoe a CddadseMasidbeyith a

sel ect ed i ¢ch provides a degree . of electrica
Cle PSS PTG tOPHéiéeraanéﬁ al) r@marm%g lagers eppliedgp a reverse order,

sdcﬁsth'z{tﬂﬁé 3t %ﬂﬂ@ﬁ\yé &yers ng O% - é)tpﬁﬁe(ﬁ) {3V qu%)f oeﬁ%tr(?ocﬂ%lwed

i solation of the first
bX 8 Qtﬂiml)‘/e @D@Img)f Stuéteresprsa baﬂch emﬂz@cﬁmenﬁ(aﬂomfaﬂmia}:hment using

a co i vel xpen choj
i B8 TR o e s SR w5 o SRR ECh e o Vi the
dlgplhﬁﬂneu@mbwmd@mbodl ments, however, a plastic-coated
paper product is utilized to forn1the substrate | ayer

105, suchThefirsheonshictve layernklo maxthende prnted ov epated.gr kny
c@éd %Egmfa'ﬁf?fpotsﬁ&ﬁ’%n PHoqhe ’sub%'frat%' 1r6'5| Bk rmc oahr%%rpa(ﬁe eféctrodes

on1o r paper neEnufacturers such as
uttegedto hdvide, enh@chr pandr @t drerorpage rsechEt@cﬁp@ﬂtﬁns bfthe emissive

addj ti onal exempl ar odi nent s
g B a0k e plee OO % SRVl Lidirerlsias péky yihin the
0 t
A 3 18 0B 9OV LG e M
shpge thavrewprresmmiine 111@19p?@t1dm,rsgclmgmm aleratity efeepatate, electrically

i GRRRd Saeit BRpFb nhsTh -Brisehes BV Eisted safem. o

pl‘buﬁl‘étrb‘&td? cdRmnRIechion, UBEEQsRHiNe!l iRImBAGAD %y hat | ?Hﬁ‘alﬁ? dr
elimnated. There are primarily two types of

stpgll dosp darrindividngl pikel seleetionor emlsq:@mora.sh@ﬂtsagxsse@tim to provide

11198 0natBRYf oﬁ? Qr m%? Secrggrg ' ot‘c%lgeo% 1VE ?ay,elp a K &%}ndF iguie ]d l’? or

i nvent1 on pe or
exsunpde sgilwrelityayfeirst c@h&ucfm'p |1a}eds 1102) 188y bpaged @ illuminate
f%nt ransm ss ﬁe su 05 (with or without one or
Teat sechpps; %9@? PiRqemtly jof arehipthes gsushias treany selected

sehﬁérﬁk—! @R phiRent FRe |t]fﬁ(‘z’lﬁlres@(for bbsnpoeRd g?%u?#ﬁ&i ﬁ% éa@rgxfi 14 not

nmbod |nents referred to as a secon
Pam@ﬂ@ﬂﬁﬁnblmvb ot sigsifiicemtssilwenyl eyemsirieally dopqrinisdd based upon the

sel iRt E S ot Shnlibiilh Bt binaanin e B oRHYbGbsda conduct
elédiﬁ@itbgihd K hﬁ@@ﬁd&ﬁﬁ@uit@&e&hé}fmMa%teﬁ%%ﬁ&&%oﬁlsg'aha w}Efé

exanp pol yvi nyl chloride or other
CW@W@@B’ laglniﬂymgg thet desiredaspact reléy ex @l@kbcﬂslodf ‘the ﬁm‘slimda
a$agﬁijﬁﬁbstrate formng a top layer, and all remaining
i ayers applied in a reverse order,

In the selected embodiments, the first conductive layer 110 (and the
other first conductive layers 210, 310, 410 and 510 of the other exemplary
embodiments discussed below) is formed utilizing a conductive ink, such as a silver
(Ag) ink. Such a conductive ink is applied to the substrate 105 via one or the printing
processes discussed above, creating the first conductive layer 110. Other conductive

inks or materials may also be utilized to form the first conductive layer 110, such as
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such that the first conductive |ayer (e.g., 110) is
applied last or next to last (followed by a protective
woaeai7iogge6 Such reverse build enbodi nents al | oRCT@IS2006/026832
attachnment using the transm ssive side of the
apparatus, such as to attach to a wi ndow and view t he
di spl ay through the wi ndow.-the first conductive |ayer
110 may then be printed or coated, in any sel ected
configuration or design, onto the substrate 105,
CoRPeRitig 2k, gﬂd@@?@n@tﬂbm sabph linksegels or henligiad or semi-

o's e ne.or nore sel ecteed porti.ons of

sk derdl, PRARLR BBl plRble OF nBRT PRl E8SRtapgss may
benﬁiﬁi&@d\@u}vamﬂy ﬁﬁ))r@qull_ﬁ ﬁh? _leﬁﬂlcﬁ{fé(%lyér WOt, B{l&eiéﬂﬁo]ﬁr

em ssi ve | ayer . e first conductive |ayer
CHAYSRE Craiegs sy (Soiremt GendsRaseCephes (Londonberry, NE,
USAn! £6Psundiarg sbh hadThrRs 1 mﬂvé Ugﬁhtﬁﬁvé ﬂ’lk?, Whivh ﬁlagtaXsoochlude

separate, electrically isolated strips ('e.g., as in
an psliigenad nertingrioVigW06s titravinitiediabndisledirie nshed pagtlodw)first

1 vi de 0 col.u S ction, for discrete pixel
ot R3S P L BB oS isg 00
Ag))di105 ddgdonPCxRIucHe! 0D IStRer Odnddsto? @ﬁsc?for B¢ €16 %92}? Figure

or sections, to provide illum nation of one or nor

16 and ayrisrpiations) ehlitd Savkon Gemstuctot $witk 8TV Endaipgulnets) 7152

' f . fir ucti ve | ayers

Cithn RIS (AP I B O PERE Ko B8 s bws
71(héflﬁbfﬁi%ye 161ahﬁbmydemih¥ticﬁit°s%ﬁa)3ho% Q@{Pﬁ)lﬁgﬁb m&;(A Bilver

any sel.e sequence or. pattern, e thickness (or
G 8K CR0e B Gang saebaiapdurtiupeple it 4 Sopbetve tok, and
190K Sirget @ddvc SRkt én\ﬂg4gFro§ﬂ B C&ﬁﬂig, ﬂﬂd, #f@bg@ Qeries Highly

enpirically determ ned based upon t sel’ect'e
ComdustiveBileerdnkpplsidtsstiiseh belowt these cangpuinds ngy aidoybe utilized to

sufficient t.hickne t.0 nduct electricity and not

R bl el BRSPS, 18 pfiORommaii e coicnnticpBimogassmay be
avaklible fRaNE Oild Aatidy of@hatsBuRksg the desired aspect

rati o or thickness of the finished apparatus 100. In

t he sel ectenadustine aplgmq:rsSmax hlﬁo b¢ nilizadon dornt thedirbtapeductive
i kSt ' 10
g QTR BT SRR SRR b BB 3ot B0t

exativptarg satbobizhantd discuske bekslv)bad Algd @ tRirg ofietily Ryb 45, For
such as a silver (Ag) ink. Such a conductive ink is
exappls. @alyethyiens-diosduonhere mex be utilizere segh astike polyethylege-
d@ﬁ% i , i i kIS 3
BE908AREE O SRSRR AR SLRL LA 15, S0k som
Compt ef Ridgsfietd\Pasl, dNevbieraeyj UBAe ©ther dontdwstiveofsinigt, without
.conductive layer 110, such ascopper, tin,. alum num
R Wium AL Ppentsn SPRISATY elioe galssnyicannap Pyl
pdlyfedsdfopexsfiple. SOl i d materials. In addition, any other
printabl e or coatabl e conductive substances nay
In another exemplary embodiment, an embossed substrate 105 is utilized,

such that the substrate 105 has an alternating series of ridges forming (smooth) peaks
and valleys, generally all having a substantially parallel orientation. Conductive inks or
polymers may then be applied to remain in either the embossed peaks or valleys, and
preferably not to remain in both the peaks and valleys for addressable displays, creating
a first plurality of conductors (in the first conductive layer 110) which are not only
substantially parallel, but which also have a physical separation from each other

determined by the embossing. Indeed, when the conductive inks or polymers are
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be utilized equivalently to formthe first conductive
| ayer 110, and exenpl ary conductive conpounds i ncl ude:
w0 2d07F0gsss Conduct i ve Conpounds (Londonberry, NPCTWUS2006/026832
AG 500, AG 800 and AG 510 Silver conductive inks,
whi ch may al so include an additional coating UV-1006S
ultraviol et curable dielectrpe-(such as part of a
first dielectric layer 125); (2) From DuPont, 7102
Car bon Conductor (if overprinting 5000 Ag), 7105
agdied do thesmhassat ValE@@ @h@vdmeporﬁmgﬁmt ploralidy sdHednductorssare also

sckmhes T RaciL b Bl s bapiS st € Phbsonl serpgsion in
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conmpounds may be available froma wde variet
inkg Repolymarsde Jornea Ausialirelty pébonracorstbaying 8 subseanuauy parallel
0111' dddoped to formthe first conductive layer 110 (and
e other first conductive |ayers 210, 310, 410 and

510 of t haftet thercoadentivt aiky pelyhed biBMESsUBLGALSEAried or cured
b&llgom%, angQ al so the third conductive |ayer 145. For
o, g $ppirate %éﬁmd&%ﬂmpébﬁ yeffictndrathe dimgnththess tWo lapets may
begéh@éhdﬁﬁzécﬂ% h@fé Hfg%(ﬂs il V@igﬁﬁ ?ygc{mﬁe&glar applied to

avai | abl e un
thesertwio layerRil Ol erﬁd él 00} t@aillﬂg to I}slmwdeeairsmmealld@afféat betthe first

uct.ive ners, [im tLon hrra be
o RS e L 40P A Bt by oo sepayMiion: e Ui iher exbmplary
eI Ryt Alsuskel BERWS thef Aher &% @B QuctivB mpstm 310,410 and 510
exenpl ary enbodi nment, an enbossed substrate 1

may be preaigd idapéisaliyte the fest smrbwm layar05 Oh dkheamsulting thlckness of
th@l Ifrr Qﬁ"i'c?dcﬂge %agfg%] 2?% Of%?hérg ? %@gg%g fil b—?glﬁcfgpgqp e[gl other

e}@mpdk{ry einbodllrﬁmlt@tsuﬂms tﬁmdm@tﬂatea ih Fkgur€y 1 LObY RIS tHBMethod
applied to remain in either the enmbossed peaks

then
utBlz?l F 0ssgA qubtietedistssedabeve, @Oﬁl}%ﬁ:ﬂiendﬂﬂ@tlﬁghs titilézed.
peaks andiryl /Y8 cﬁﬁugpdﬂy&%%@?i ﬁrong%H fu"f‘Xﬁ oClr ﬁ%ttp'caf@ OF

first pluraltyo con irs
pdrtigres; theh ml)e aqdpandnusaf(ﬁ) (laott iobdityg fusd peour lbeyplﬁﬁé@ &lﬁéned or
{ (f have physi.cal separation from each
reglls{:fé o provide that the conductlve inks are printed to the desired or selected

level of precision or resolution, depending on the selected embodiment. For example,

in the fourth exemplary embodiment discussed below, the corresponding first
conductive layer 410 is utilized to create multiple, electrically isolated electrodes
(cathodes and anodes), which may be formed during one printing cycle; if created in
more than one cycle, the substrate 105 and the additional layers should be
correspondingly and properly aligned, to provide that these additional layers are placed
correctly in their selected locations. Similarly, as additional layers are applied to create
the apparatus 100 (200, 300, 400 or 500), such as the transmissive conductive layer 120

and the third conductive layer 145, such proper alignment and registration are also
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determ ned by the enbossing. Indeed, when the

conductive inks or polyners areapplied to the enbossed
woabd7agsseet he corresponding first plurality of PCT/US2006/026832

conductors are al so separated from each other by the

enbossed peaks, creating a physical separation in

addition to being spaced apagt. For exanpl e,

conductive inks or polyners may be applied to an

enbossed substrate in its entirety, and then utilizing
impdrthot tto prd)’lldfdfieﬁ‘ prdpee pnceh{élwtwlv asingkGrraspofdihy FBjes adir€ssing,

ed froma | eavi ng the conducti ve
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embpdigéad 1 C0oRduEgl atsR IR dftHaﬁﬁm tltﬁnét@ &@S%HIUH} d10x1de are

exenpl ary enbodi nents discussed bel ow, the othe
a%wéu‘&ﬂil vash| cggidng being sutpiaptialiy i the § nBeonrayedior balemn erﬂanate

ve | a er. 1

BRI A U A DN By S on
diekcgrrieyallRy, with hHe miergedi€lbctdic PayHi Pli)lﬁlﬂlzeliﬁn eHeRirious

exe | ar Srrbodl nts, such as those illustrated in

"&ﬂ? Hﬁﬂg mesys. Kor examplee thedirstlielestrie iagen 23 mey be applied to

%gpen arﬁgggéhﬁg%g%?+|ze%ﬁ%?égaﬂé%%lrs ﬁ@%ﬂ%ﬁ8¥g¥gudom,

cleatygra substangallyr owoatk duifacedorethe primigodepbsition of succeeding
i.S bein

G R PR st b aioRy dt cirar e D abraed cadhe e
m@feﬁdls@@ ldyBﬂIZS)hﬁa}ﬁﬂE@Hé:Iﬂcl{ﬁedi R BarPEELP EMMRE (bG8, or

desired or select'ed | evel of precision or resol utioh,
appisd Atithed 4ﬂ¥ﬂwh§0§blected embodi ment . For exanple in

b, obn ARG TS o BRGS0, RS, e
thuref E@gm) awegtyl s}ﬁdgg ,of ¢hye mﬁflhtﬁlrﬁé dr)btlhe?@lleﬁé&t‘i’%rﬁ gﬁ@ﬁlbﬁﬂes
ca ogaes _an no es fornme uri ng one
toppiogicpiigvelipgl Oéz} Ujer laé’F@d"fl@dalﬁmbWPéleﬂ Itfawe@in@ aoyttagativelye

s@%ﬁ?ﬁé@%&gﬁ d&x@éﬁaﬁﬁﬁhﬁdﬂgr s e# 1@@@%&9@( i 1t%o fe Velddqtgﬁatrz}pg? level.
Forteagmphecphiiori toradthnlgayﬁm’sdlal'eéztrlp llaeed?s, leveling layers may be applied
to the areas which are not covered by the first conductive layer 110. In an exemplary
embodiment (discussed below with reference to Figures 18 — 20), a leveling layer is
utilized which also provides for a visually neutral density; for example, when a
conductive ink having a gray appearance forms the first conductive layer 110, a gray
lacquer is utilized, to provide for both sealing and a visually neutral appearance. In
addition, such leveling layers are utilized to create a more uniformly smooth surface,

such as to support additional printing of one or more colors using printing technologies
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correctly in their selected locations. Simlarly, as
additional layers are applied to create the apparatus

waQw7(0ages 300, 400 or 500), such as the transRCTRISY®G6/026832

conductive | ayer 120 and the third conductive | ayer
145, such proper alignnment and registration are

al soi nportant, to provide fof proper pixel selection
using correspondi ng pixel addressing, as may be

SALY,QL: d s i rabl e r i,cation. The
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may be applied to the areas whi'ch are not cover
curglde fnksst conducti ve | ayer 110. In an exenpl ary

igbggl) neg’f’lie(e%nléf??cl af}efglygls 1rsinen apphegc{3 fs&crheansqcﬁrc}u%h 'fa'n%%irrlge or
coating processes dlscussed above, over the first dielectric layer 125. The emissive
layer 115 may be formed of any substance or compound capable of or adapted to emit
light in the visible spectrum (or other electromagnetic radiation at any selected
frequency) in response to an applied electrical field, such as in response to a voltage
difference supplied to the first conductive layer 110 and the transmissive conductive

layer 120. Such electroluminescent compounds include various phosphors, which may

be provided in any of various forms and with any of various dopants, such as a zinc
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utilized which also provides for a visually neutra
density; for exanple, when a conductive ink having a
wgnreyr/caggeear ance forns the first conductive | aper/usiide/026832
a gray lacquer is utilized, to provide for both
sealing and a visually neutral appearance. In
addition, such leveling |ayer3s are utilized to create
a more uniformy snooth surface, such as to support
addi tional printing of one or nore colors using
sybfidenen anepdidumsolfislgidepeshivith capreer coagresai, srbytiumy @sium, rare
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is then applied, such as through printing
minimum), or to another thickness which may be determined emplrlcally when other
electroluminescent compounds are utilized. When other phosphors or
electroluminescent compounds are utilized, the corresponding thickness should be
empirically determined to provide sufficient thickness for no dielectric breakdown, and
sufficient thinness to provide comparatively high capacitance. Again, as in the creation
or development of the other layers forming the various exemplary embodiments, such

as apparatus 100, the emissive layer 115 may be applied using any printing or coating

process, such as those discussed above. As mentioned above, the emissive layer 115
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coati ng processes di scussed above, over the first

dielectric layer 125. The em ssive |ayer 115 may be
woOaootwdssst any substance or conpound capabl e oPC®DUS2006/026832

adapted to emt light in the visible spectrum (or

ot her el ectromagnetic radiation at any sel ected

frequency) in response to an2applied electrical field,

such as in response to a voltage difference supplied

to the first conductive |ayer 110 and the transm ssive
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layers. "The em ssive Tayer 115 may al so be provided in
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g B e e S SR BT RERT e ent
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apfes depants map b ingdyded writhar eshsuch eayissiire, laga 5 0o whlitien, the

A1 BRSO CLTP T o AR B 5o

v cinerl i@ ApaitivelaCk peetremEGwhee gk, oribh@. Uditht@e lhies, the emissive
GGS60, .GALB1, GGS62, GX5; blue - green GGS20, GGE.21,
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separate pixels in one or more color layer(s) 130, or forming an image to be illuminated,

such as a four, six or eight color image, for example.

Following application of the emissive layer 115 (and any other
additional layers discussed below), the second, transmissive conductive layer 120 is
applied, such as through printing or coating processes discussed above, over the
emissive layer 115 (and any additional layers). The second, transmissive conductive
layer 120, and the other transmissive conductive layers (220, 320, 420 and 520) of the
other exemplary embodiments, may be comprised of any compound which: (1) has

sufficient conductivity to energize selected portions of the apparatus in a predetermined
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115, the | ayer should be formed to be approxi mtely
20-45 mcrons thick (12 mcrons mninmun), or to

wanoei7vesses hi ckness whi ch may be determ ned enpbcraahkdog/026832
when ot her el ectrol um nescent conpounds are utilized.
When ot her phosphors or electrol um nescent conpounds
are utilized, the correspondi ng thickness should be
enpirically determ ned to provide sufficient thickness
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Substantially in the 6 mcr.on r ok
Db e BT BBl B or o
p@gﬁgﬁd ORs, AARANEH B uPBapiopelpaliget érl cempationayith the

nts, dyes and/or dopants may, be include it hi .
elaatyodes ofitherfirstsiondudtivgaryer PFO.d0 mq‘%’%@f P’f?é’ebﬂlég}pﬁ%@b‘g?smg
phosphor capsu i hd SNUBHAISIS forer debead
c%vpgﬁ?%ggeg%ﬁgﬁsgl%% Ié%dléémﬁ?cgi?%ma_ particular . .
aRGHGH Min Eh&TappHcgioagsuch adiou stati¢ displapser BaRrags, inpch the
em ssive layer may be printed t.o defi ' f t
ool Y PP T Ll BBl e, (A
0OV A8 RpSiRtiOdty S BlgBficant.
In the exemplary embodiment of apparatus 100, polyethylene-

dioxithiophene (e.g., Orgacon), a polyaniline or polypyrrole polymer, indium tin oxide
(ITO) and/or antimony tin oxide (ATO) is utilized to form the second, transmissive
conductive layer 120 (and the other transmissive conductive layers 220, 320, 420 and
520 of the other exemplary embodiments). While ITO or ATO provides sufficient
transparency for visible light, its impedance or resistance is comparatively high (e.g.,

20 k Q), generating a correspondingly comparatively high (i.e., slow) time constant for
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I n anot her exenplary enbodi nent, one or nore col or

| ayers are provided i ndependently of or decoupled from
woOher7ansssei ve | ayer 115, either form ng separ aPeTiSX®bo26832
in one or nore color layer(s) 130, or form ng an inage

to be illum nated, such as a four, six or eight color

i mge, for exanple. Follow-2§-application of the

em ssive layer 115 (and any other additional |ayers

1di sC %sed Jbelow), the second, transm ssive conductive

© ?%%%T T§BENISon APsssiiyis Igyrsief the apharetngH Ofr sushiamdown a
cER8ddnath e ' ve, over..the.em.ssivye
T PP s PG o B R 1T 4 R e may

alsq e ikized isyeh sopalycthyleae-taxéhiopRéhe. a0h édneefech&d, in some of
20, 420 and 520)

1.SSi conductjve | ayers (220, ),
th pAAMINS MBS thirS crihaion shitd condiipiie laert duting a
coafpamtiyely doPeinthedbmcer ré | 6 L Wit
onynoemamosbn bt i S8Rl o,
tr%\p@&éwg Fondustig layer @ud gerdthat tahsmissie camdlicting 14yas (220,

3200 40P 520 PUREE NS EarBSHGRHES. 1 faice isqusgal

. ranspar en_cy or transnrss _ ] )
impedeace opekisehcodf thisdayarpdareasd Echduestintirh ©Mind SO néSase the

[.-porti of the visible spectrum For exanple,
re%%g%é’%%s %P‘ﬁ% BRRATYS %?haaﬁlllgénﬁfmm@e@r fimafaicgi)ﬂtl&ys (see, e.g.,
Figlire PLRYASTRNICHEA b6 AIHG Ahtlc ey TR 18 Tarb O AhAGLSES such a

the conductivity tine or spe
thigd ¢gndetivgilyer d 4hanayt hevssilizay ar pro2idle prcey iaaed ﬂmﬁhm/oni enabling
i.splay tq enerqgi the em ssive |ayer 115
wdgRaRaL DEus 20l B8 SRe e R e el spive tayer L0
ottepypisé catdiwnsn-esdtgiredsnd @irkadld ¢4 ShinSHERYst (,OJnd]uctio of many
ti n}a-varyl Hg i nformation (e@g. , conputer disp aysla or
tyney Pl eqrapquadgiphdpay brasdlersiedsfor oseiamaeeansl, frahamigsve f or m
Adeti 3 ce.-the.choice of materials to
o 02y F AN MiacIErE St Boton apionS pitrrhapr
larggridisptays dwple nsiforgapmid blihking ot esjuestiAPRih&atd OB &i?fefelafdisplay
ro a(ﬁﬁa gtus 1 O-’t ggd dependi ng upon the utilization of a
WPy OBt %@@fﬁ{lw%qmé@ebé%wpc ofsicdé Sioe sdes may
be e2@¢€ usih b SohdhRBFEEASIM tiyV, r.120 (and the
_ ot her uilrgns(r)ri ss:ﬁ\_/ghg{zélr uéﬁ%y%éfesggé@é‘g?r @f@l,yg%f?f’nﬁhd
dioxghjpphese pplymiastiptinted heermoevsmudingayiys @fwitdief the second,
: ' nbodigent usi ng a_.conyentional printing
o s 08 T ronf P B BGEvst (e obebita 26 pattern)

s ok da e ORIl 6014 B8 S RS o
trangimifogiePARve [ei6ndae t laeger displays o piavideror ifomeasedbat ¢
o e SRR Wb R B B B
one or niorag exemplary addressable display embodiment, the third conductive
layer 145 is formed as a series of fine wires using a conductive ink, with one wire
disposed centrally in the longitudinal axis of each second conductor of the plurality of
second conductors of transmissive conductive layer 120, and having a width
comparable to the separation between each of the second conductors of the plurality of
second conductors of transmissive conductive layer 120. In this embodiment, an
illuminated region may have a visual appearance of two illuminated pixels, depending

upon the selected resolution.
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printing cycles, and which should be properly aligned

wo 206v/f8dEeari son with the el ectrodes of the fipgh/ys2006/026832
conductive |ayer 110, to provide for proper pixel

sel ection using correspondi ng pi xel addressing, as nay
be necessary or desirable fpf a selected application.
In other applications, such as for static displays or
signage, in which the transm ssive conductive |ayer

120 may OfeRciBpddidY wii@ehay BQ&tlﬁ%@Hahﬁ/ale%ﬂ?ifb form the
ali gnment issues are conparative | ess si |f|cant

trarispissine @némmwaﬂaweéﬁr%éﬁ% pz0,¢R0 irpluge i 111 m tin oxide (ITO)
e
os B P BRI Bpacro P BE hendy lown r may
bec?in?@)loﬁfﬁdﬁ ﬂ’fe aimincllmﬁiyg bidoro b f (tbékeTéB)adhan?et}dollj'mm disoussed
ormithe sec ransm ssive conductive | ayer 0
abqvgtich AEPYY ¢ gy lepg- Q%@g@iw Satlable o they 5 a5y Orgacon”.
Re;%\%&nta‘ﬂi%g t@ﬂgn@ﬁge nduBEvORbRLiaR¥ER)afENe %p@ﬁirﬁ!ﬁgtﬁam

O provi des sufficient transparency for
DuBom; Pich ab 7@6& :«,md TI§4|Aﬁ‘)©dmnslscmt comBickrahbe s¢oond, transmissive

t 20 .k ti
corgR Uy BE R Hehepliye fapiuidhir P 320, 420 ana
520 Mt A bd Qndifsd Witk hribisHI8MrS SLENasATA@ES whithart ay@ble
of the apparatus 100, such as down a correspondi ng%
S

undsr geriousfenditiphe rsu@bm@ﬁage Havitayioled raskation (ye pyrap
' n‘pedancg %t 8‘1!16?9 tﬁ@e l'ih tﬁ)kﬁ'ﬁg‘g a%‘ft!a &difference is ap lied across
ene- d1 L OXI 1 hSo

pol yet hy a co sequence,
(1)alie ¢chend xanphiasiye easminﬂtmfemysn 129 (ahd/odthe aﬁncﬂjmmct@vmlaydr 145)

and () dipetsoppaib e 0 Perhy Brieo e e SReS Yerleger
11%,%{(;&}) i&ﬁdé?é}gatm%raadﬁg%lﬁ% aﬁe& O Gl Yl@d Lavede 14%%@@&% of

tra sive conductive layers (220,
altetRQimgmirSA0(ADY) in hee oteheang cerhotiaments hivaug néwm@r}cytr@nge of

d th I f. thi .
oo ey gt b Ba Rl IR 8RSt “Et SRR iR dedadippents
mak SSRAPHIY SNEHE @itect BoraAP %@%Hﬁ)lie@ V@H@é&b @Qnerally over 60 Volts,
i nformati on for dynam c di spl ays {see, gure

anchm)ay badighariiclaserie 1&@0\0)ef0r ilqwer féfrne@ue@p@p}l gygehtaaﬂnﬁ@nptwn is
in h’%‘r %%EA{??&{@IE@% ?5\%6\/&51%5%1& n%ﬂ&i&éiﬂ@%%}ﬂ%ﬁ%&@u ohd>

espeﬁﬁhb twhgn bhlﬁpmé tQ bﬁlleﬂ@peé of dieplmjn;r(e ggamh\vealhaﬂmltdlbnhsplays)
of the area t illum ated whi ot herw se

The gyrpligd ﬁa%ag@ﬁg%lﬁzc@&ew dafhe YRR § %thﬁgnmﬁgcﬁfl? FuRRAdS

usé%ﬂflglg%éergﬁ?g?f ug&gﬁ?/sn LY BRS n?efg ERAHLSHAN BRI Y taBEs and may

a Seco transm ssi ve conductive
emiitdight ath@tageEhliffelient ibwdhati sgmlﬁcd:dmtvef dhe ehdrgyionpowen

I n. varjous .patterns for S uch. 0
supeli BRI 170 JEHE AT o) FEREUT RDGH “Prt BPent
1nc@i~p°o%t@d/el%@l%lﬁﬁﬁlesg@ﬁ cEMBORIER, whieh tiRhndt {Bibldlight (e.g., as

conductive |ayer 145, one or nore fine wres 3/
photons) at selected frequencies, dependmg upon the corresponding bandgap(s) of the
particular or selected dopant(s) utilized within a selected electroluminescent compound.
As the emitted light passes through the transmissive conductive layer 120 for
corresponding visibility, the apparatus 100 is adapted to operate and is capable of
operating as a light emitting display.

Following application of the second, transmissive conductive layer 120,

additional coatings or layers may also be applied to the apparatus 100, in addition to a
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be formed using a conductive ink or polyner {e.g., a

silver ink or a polyethyl enedi oxithi ophene pol yner)
wonRoTiesteever correspondi ng strips or wres of PCAIS2006/026832

second, transm ssive conductive |ayer 120, or one or

nore fine wires {e.g., having a grid pattern) may be

formed using a conductive inkgor polynmer printed over

a larger, unitary second, transm ssive conductive

| ayer 120 in larger displays, to provide for increased
tiiohaundbudétor lspee dxstdilsfcuwgh o greiah*)e detait (bBld)W tolanByesstikes, and/or

conductive l yer 120. exenp ressabl e
d&?sslm%ﬁ} i58H P Orf%e 9P ISPTES ﬁ&ﬁ&% ﬂv& PR{p&yorpubpixels, such

a§ ﬂﬁ(ﬁ@lﬁ tBS pAnSRY p@8esdés frbViBuly H%%uéé@dl ng c%lc?lﬁﬁ‘ dMBbAME coating
W th one wire disposed central in

ma«:méwhﬁoﬁmhpd Axinsresse display buighindsse grctramspmnttqaréransmxsswe

RIS bF Yeclln SERRRS pEOATN UL PHEL MURRCR DB hiSIes gra cpgle
séalhemnt semaurgatln @fheb eie&ﬁlﬁﬁ)ryemﬁﬂbdﬁﬁeﬁtbl%e&ﬁigqeﬂca@@lﬂdm@é) Qhd
of the of second conductors of transnissive

topolagiral {qx% £rs pagoalsq ppnlish saschtsyiesdsiow with reference to

F%d&ymgg&@g)reglon may have a visual appearance of two
 um nat ed pi xel s, dependi ng upon the sel ected

resol ut i oA\l Hestratedripdtigaiss Wand A, mﬁyr&x@nduatiwezle;(tr 145 may be

.equi val ent to formthe transm gsive con e Ia
S8 Ml cCoysbOT Brds DREI RN B Bent aver on
tdp JfGhe BEnABNITOORGuaRRMEyerand. AlsBiouldea %6@%3 408 third
conductors as are currently known or may become known

copfuctiee layer mpy b (apricefedneing e canductive inkher nobmoercutly es

oS BRERS A BURRCH, A s IR puetimpesanchoend mgebe

priakd a$ Gng diaen(fornRap casepbading Enk MATRS o158 Bip\OE tgOnH4ali isve
%qf&lgrla s are avallable for exanple, from DuPont,
Uy layqi 20 tpreYise W&eﬁs&ﬁscpaé@ﬁ@néewéuﬁqﬂaﬁ and-peross the

u88GP0dve Lo ANEM SRiME 2ponduct i ve layer 120 (and the

ot her transm ssive conductive |ayers 220, 320, 420 and
520) may dhsousbef et comduviiteHayearin thesvabiong@vsntivuch

oot uR S8 Ran O Er T oK B @ Rey S e g icapablé of
d%ﬁfa?ﬁﬂg@kal e Hﬁ&rrﬂa‘ﬁﬂﬁ Gin3RA\Re 16 theRRELSLIRRY dlnéh Mek Eétﬂgssmg

erence i s appl i ed across (1) the secon
capelHEyy bk plse e pard tecthi \h@hl lagpedarrpz end dowitate of ¢rmdutiiardthrough

tl}quglléglttiaégmtlﬁ% eré%sgjfaf’ astvciu ﬁ?&zg f['g(glsr%ﬁ]@%g }ggﬁcaillg%/ Sfésuch high
ithpatanceldial, losuhdagivity, eleedt lrMnﬂss&ﬁptM‘ddgh‘éﬁclﬁzi fre@®dmissive layer
The supplied voltage is in the formof_ alternating

81 s Upacynsiant e thabarbraTyisio barhelihe prierat ergmat be
L A
accommodate rapidly changing pixel selection and display of changing information, or
to energize the central portion of larger displays (which are at increased distances from
the electrodes supplying power to the second, transmissive conductive layer 120). The
use of the third conductive layer 145 overcomes this difficulty with prior art displays,
and with other novel features and structures of the invention, allows the various
inventive embodiments to display changing information in real time. In addition, for

static displays having larger form factors, such a third conductive layer 145 may be
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may be capable of using direct current. The supplied
voltage is generally over 60 Volts, and may be hi gher

woehagesseso 100 V) for [ ower AC frequenci es. CRCTAIS2006/026832
consunption is in the pico-Anmpere range, however,
resulting in overall |ow power consunption, espeC|aIIy
when conpared to other types”of displays (e.g., active
matri x LCD displays). The supplied voltage shoul d

ulfiPkl %@Wmetrﬁoﬂef}spﬂmﬁn&%u&{ %ﬁ&lﬂfﬁg%@ afé@g%ﬁltg FWPRBRARntral
used ih the em ssive |ayer 115, as they nmy have

purtions afghdaisakelbevillwsingtades disaussahgbasei t | | ght at
vol t ages ferent fr
ener 0y or QistEnE ShpfiEh of B cRERE el BN Haeldfe taver 120

aredbg ebird baductive Ia)yeﬂéﬁf,?h color et 180 iwiptihied drl’ctsated to provide
i ncorporated el ectrol um nescent coppounds,  whi ch_the

cqsFsponsing gnlerafippher the light emified Hppt hepissivedayeadigSuch a
%gﬁgy&ﬁ?b (?ﬁ%y% lSje;e id2d 0¥ B oﬂrﬁ@re%@fcfr %?9@ REioR Qluoresc):ent dyes,

gap(s articular or selec dopant
caloi filtergdn wiunktary sﬂnesteamplathhey efi:mxdls omsubpdedn such as through the

d. As t h tted h
PRSP RMIE DBy b B8 Bty Ry giscussed
with $éBiehtd ¥ Fi ?a@s agparehl &néro&nhg s@ﬂﬁﬁle@@r {1359 RefBlied over the

and is capable of operatln%as a light emtting

S@Q@Cbltlaysmxs@lvﬁ @mm@tlaptﬂyﬁth% and a6y thlmeceg@@gme lagler 145, prior to
a@r %@ﬁg&@o% 8, & g}(;% {46 !ayer 120, additional coatings

ayers nmay a e applied to the apparatus 100, in
addi tion IrDse@édﬂ&déinb@ﬂﬂldHﬁtﬁla\/;ﬂuﬂahwf ﬂxﬁ@es«lmﬁws’ﬁ&d collor
greater detajl, below, color layers, filters,

CORYERSIqRe g E Al ofoIe -ty oS, RETBHES Frothesrel PHYBRLE s S toprovide the
cabwa?éﬂ (&%, %lo‘?'lé‘}%lr%@rzﬁu?ﬁj X8 %30% ‘f@s‘ﬁhﬁ?g lmeeéfgnn;aaﬁam

i Nng°processes previousl'y disctissed. A cal ci um
faramr@mmdtadvamagesrcg” thapresdns mvbeticap FHitse dhe o dfifoessent or other

g % br| ht n her transparent or transHHs {v% ;

oy TR O RO Yoy & el Rt Rt Ottput
afHsdisidBy REs adtbdl @nb@h%bs&yﬁan Sdraphee as@al Bt (Bah) B8tput per
In other exenplary enbodi ments, sealing

Wen 3&}59&&3@1 Hhﬁtﬂi/atl@%b@fgllmfOTIﬂ@Q/%ﬂm@n@PWd%%Y% the garious
Jﬁbgcﬁm%ﬁﬁ &%e, Q%Bfﬁc%ﬁtggg ?ﬁepﬁft éﬁé)‘ilhzo{n?af"erdecg @?1?} Bt glsplays

ures ure

even \&Slbl&llﬁ daﬁlighﬂ Ul hdditidrg Yids gr]:éﬁr Brghthess chﬁ@fnﬁmrnally@ﬂows for
within, coated or printed onto, or otherw se provided
1%315?@3?@3&10%@9 ETCsYet b 2B PbieREer: MaTepvessthe ase of fluorescent

cSIORAN e e BIE 03%951%@3‘\@%” §sﬁ esas%ﬁgctw%bb‘flagaltﬁfg kb dration

conductive layer may using a conductive
(. okChIYR ok RGB cslocttioay apd hl;setﬁgahe wahiteieondsidm, alsb eereing to
reC|abI | ower i npedance, and may be

pﬁ?ﬁ?ﬁqunﬁ@ Biiehinests (for m ng corresponding fine
Wi res) ongbRewhlg dppBcdtioddE MeSiotGayer 130, one or more additional

protective or sealing and/or topological leveling layers 135 are applied, such as a
calcium carbonate coating, followed by other transparent or transmissive protective or
sealant coatings, such as an ultraviolet (uv) curable sealant coating. Other compounds
may also be utilized in one or more sealing and topological leveling layers 135,
including lacquers (clear or gray lacquers, for example, illustrated as 135A and 136,
respectively, in Figure 20) and vinyls (e.g., white vinyl, illustrated as 135B in Figure

20), for example and without limitation. Exemplary sealing and/or topological leveling
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conductive | ayer 120, to provide for increased

conduction speed within and across the transm ssive
woanifwosdcee | ayer 120. This use of a third con@8aTiisy®e/026832

| ayer in the various inventive enbodi nents is

significant and novel. Prior art EL displays have been

i ncapabl e of displaying real3ptine information, in part

due to their structures which |ack addressing

capability, but also in part to the high inpedance and
layeyovl 3 amey etsodendiliced tmprovide ngiral dengitypnatehing and may be in lieu

I 1.sslve |aver, rticul arl.y. when 1 TO i.,s utjlized.
o TSRS bR RS, A Bttt b
lagdre nglizeldrad nepTla§ &is @0 nidik QU GhdFHadY, Aok-iANSHhRdIpoeidRYe the

has_a |l arge tine constant, such that a transm ssive
StptiyEPIBE the prior art cannot be energized

suf fici entl ' ' e em ssive

ayer and ot S S B o MR R ST
foamuhgdhshbiyg afid/oh@pglogiral lef dingdhyepn] 3 Dhavebeen eglgité®to have

the central portion of |arger displays (which are_ at
srefifi 5t Shehsabe Phomy R nuttaid soie SOl oy Arglioplay
deRROEDr rBtction SR Snyik BRG] SN | i

120).r hg Jse %? thgvihird conduc?%@gqﬁg§%¢%g%§¥§EmnPMﬂﬂe
orgyiatie fas gpphigasiogiof pristing sompaundp siidr assinks aidpthaysolorant. In

oSSR LSBT o BFaflabaner i

setbiceg ltayroviderginigartief, udtbdsito Buppless @ay vishiBappbarance of
addi tion, for. static displays having larger form
flyogeseeres, Ta actian. chy FiglecssAnse (s to caiieavehag layers 135 may
befliEd vARch hRsPAKEAS: {Hﬁgﬁtiﬁ%%ﬂl Arld AHERAL 168 other, without
enabl i'ng the energi zing of the nore central portrons
regifiring edditierl prodessing suchias dneidaticrs Al psiticslae ddenese of using a

SR TEH s" Popet 5 5 6%uRe 1 iR atsblioen bins hgnce t
wHif oth@r Esthuni@y&erd 3fdré fealily. ARG 2% i’l‘?tﬁ?éjof e use of 8 sdaalant

provi de corresponding coloration for the Tight emtt

sueh andaequer énifssEgnificantywdrophehic Siephrtims.cuhioh sémyeto ehdpsulate
[ of: gne_or nore col or es, color

e R G AR theoyP R mPRE oAy o AR e sl
degmdatiql, wiichl dstdueab typids hamiditys IS as SdGHo@S dbatQ YR

the prj.ntjng processes previously discussed. In o
vagiag freling sl o ynarieubeaHized s Invekraoniling dnsre meeiding
addRioRhIHAnRS] HRer Theztggolgg% gﬁg@ rthsﬁgHerQrﬁce@l ing |ayer (135)

i's applied over th sm'ssive conductive

| ayer 120nanothengxeniyilargt eatbodingnk, \tke $ealieg add/or tapbiogical 0

an. lication of a color |ayer 130. In selected i
Lo %Py%@&% 03y BRiie ppPaficieicarioaseding ot lien plesepawicoiealing
an@@R YdHoRdgRial TRERAS BlySrs 1'3? lgﬁeh éb’l_%g;éleit‘)ﬁgﬁﬁmfﬁ e ﬁfcﬂ%ﬁnoparticle

colorants are utilized provi
carbon coating is available under the name “Carbon Nanoparticle Coating” from

Ecology Coating of Akron, Ohio, USA. Such a nanoparticle carbon coating is
generally provided with a uv-curable binder, but also may be provided with a heat-
cured binder.

Continuing to refer to Figures 1 and 2, another apparatus 100
embodiment variation is also available. In this alternative embodiment, an optional
masking (or black-out layer) 155 is utilized, overlaying color layer 130, and applied

before or after any protective or sealing layers 135. For this display embodiment, each
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color layer (e.g., color |ayer 130, 230, 330, 530,

630), resulting in several inportant features and
weadvemnssges of the present invention. First, tReTAS2006026832

fluorescent or other color conversion materials or

colorants provides for a greater perceived |ight

out put, and possibly | ess actgal photon absorption and

hi gher actual light (lunmen) output per watt. This is a

signi ficant advantage because, for the sane input

Ffahe indeilymgiaydro (sibstrhe thyee 1% therfosi @adecttgm layeedip) dielectric

greater illumnatio riofr.

Bn) 251 e s L s gt B afikie Fhies P40 Bl

PEds A RRTINGRAT S My N2, yclng |t1|11§t1’\§orfdﬁétn}e|’l§j‘f&a$r6 dand color layer 130)
resol ution, as perceived an observer. Nbreover t he

ispplisd dripoviderbe Vs paRDs et REEnEBESH Sé%ﬁ%lmvewhe
de
e e L
@tﬁéﬁ’ﬁg@d’mmg&cs&i poitg td énepgﬂzeﬂielfﬂktl opniuntive dsyer 110 the second
bri ghtness. Fol | qw n applica t.he. col
trwmlsﬁm‘@ conARive lasait2f GRS iE SePdrE Vel 586 249 oPhe'color layer
gﬁﬂéd LAR 941 X u,?greér?%ﬁglhé‘g RGEENEN é.'ng&héir R16HRhéRE, such as cyan,

as a ca carbonat e coating, followed by ot he
tnlagmmaneﬂmw ord Hackn& MKV represeating o sulypixed éail pineD. ThlS

coatin suc n ultraviolet (uv cur S ant
Bohon A HeaphurnEdARSato Ty B et RUE R Bne
QlstdRZ S GERM Jthe iAddidugRatieditsaligh @ akd sOtht &y&kﬁlglaﬁﬁ 155.
i ncluding | acquers (clear or gray |acquers,

ex arrpl e, i Fpllevingrpplication 9t feolpr iawr lﬁ%éb%@taﬂ@ég yaver {53 is
rgg% %tt%ﬁ g%(\fﬁetﬂé@a&%égis agﬁﬁéc{ cgleg %%y%}nlblph oe{ljst‘ocitﬂli‘élg Qhich are

héothohatvisile (Fxemp hasled étathen@udtmy displaygpod agpredetermined
| evel i ngl ayers 135 may g tfe utilized to
1‘

rovi de.
Aenbinalionsdn @quyd%rpeww VHAP Ween R‘?rqeﬂ‘@ﬁﬁafanaﬂgmafy
8 e ORA! e Q@%E%@u \5@15 'HTQ:k h B 08 vArk i) size3 ¥edY BSprovided,

e prior art ayers utilized as top l'ayers
Em:hlmstkroaglh therpdmnhg mnysessrw d}spmdsmmeWItb orapepregisyfation or

BB tighe BN e ale O ROT PRy RO B AaF flrghing 1er 155

%g;f}l{éaf ohl9 %s@ AbfRhaskey gt ?kbl%gmllfﬁé%s‘iblé Arohidi@e l@@@ﬁaymg protective

ected”to have specific properties, nanely,
enswaping layeisod SofUsitpthisctariation srhackmis display hepraividsiayhich may be

o8y S PG ar Aol agat rERE A RRR plARRES: 1naddion

3tk 4 &slbi, BACKOfit JiEplay nag aﬁ@@@dﬂd&pe&uﬂﬁh@h resohgicay typically

ot her col orants, In exenpl ary e dj.ments, the sealing
aighenh aﬂé‘ﬁépw’ﬂ@l Y1 %S0T lﬁéBl ) g’ ‘#g"‘%r e al so

sel ected to oy e%‘lt Qﬁnﬁngp@@if TR ari SECIm Bl OntS WP BleS%ention

any vi sual "app
have highly unusual properties. First, they may be formed by any of a plurality of

conventional and comparatively inexpensive printing or coating processes, rather than
through the highly involved and expensive semiconductor fabrication techniques, such
as those utilized to make LCD displays, plasma displays, or ACTFEL displays. For
example, the present invention does not require clean rooms, epitaxial silicon wafer
growth and processing, multiple mask layers, stepped photolithography, vacuum
deposition, sputtering, ion implantation, or other complicated and expensive techniques

employed in semiconductor device fabrication.



fluorescence. In addition, nmultiple sealing and/or
topol ogi cal leveling layers 135 nay be utilized, which

wousd7/dsset her be conpatible with and adhere topreaais2006/026832
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other, without requiring additional processing such as
| am nation. A particul ar advantage of using a (white)
vinyl as or as part of a sealﬁ?g‘layer isits
printability, providing a surface to which other

conmpounds a her re r ad| er advanta

the use of R N hERS st e fore oS e Bt ety

Sirgﬁpénsﬁ@nﬁatbﬂﬂs GREIOR ]]§a pRef SREpHIsFEors, Mib&int&El teduciny production

encapsul ate the other |ayers form ng the display an

peesls el gxpeneet Therpase ohfabrcation wingraintins gragsesses.sambined with

S

e AP Eak Skl 6P ou ML Yigplsd (AL Iob R e Ipcustres

alachbiepetd upanetich disply s | frong cgraputbrs th inngjle telygitomes to financial
pr d|ng addi tional control over the topol ogy of the
F%%P B8 Ssurface. In another exenplary enbodi nent, the

seal i ng and/afd!9ehedisealbddaM&lts A stAYSE Svugtﬁél}nﬁﬂ‘utlessly For

utilize a nanopartl cle carbon coating, in lieu

s eysanpleche saiousgrhedireents wep bo geaded up tovesalipager, h%psrd or larger

1§§ olll%%w%‘cto Cgﬁ:lﬂ elegﬂ% Vlrrerst ?91 f fiﬁgf“agr g%noDart icle

caf ab

on coatl 'S av e un me" " Car bon

Nanopar ticl @oﬁ@l&{talt (@ saeaim &g miﬁu@@bbdigleﬁfs AK€ @Rubstantially
USA. Such a nanoparticle carbon coatin

gﬂﬁfeﬁoamfwgrr BB U LDl Wik PN BAoBRRaSCR! 5%ou§5 BYigrgns, plus
t
Fﬁ?é akaﬁlt%Fl\’ﬂhMeéédotfnle?r g::%%ﬁ%ﬂﬁ Hhid)] M%&amg‘fsé, %%gé‘g D811 Faper

efer to Figures anot er appar at
e (dppchximate] W& matrowsthick), dhesthickwessl cafh)heeresulting Hisplay is on the order

I t nb t I
oPh R Bt fEy s & el e SO R AT RYE ClPIY o date
layer 130, i¥gh appydrRds Bﬁfa@dhﬁleﬁfs d;ﬁ\&haéaame ALt 6EdIMRable
or sealing Iayers 135. For th | ay enbodr nent,

esshlptionh chermzemp&q, thy rriajieg @rqcssms thsamseed aBooe cmsrovudee
f %esgfutlgl%] ? de}[ gal)égfér &1111& 82? dpi (gi]ogsg)le% r{ec %/erhlc::li 15 the resolutlon of

em ssive | ay er

18{3h c&ﬁﬁWldvts&ﬁS(M[S’BV)g ané ﬂfa@l{@bvldehigﬁyﬁfésdlﬁ@onsamyh ongoing
third onfuctlve | ayer 145, and color layer 130) is
appYiFeeevstonsdti ded as a unitary, conplete sheet,

extending s §?&§ aagtﬂfébéeﬁx &%}flﬁf st WidltRx ﬂg@dﬂ%?é%,g @ various

t he appar at exception o
r exemmlarycdniisydonets eredlighlp gndanessisllp cobokts Rrotogypes Baveebeen folded,

the first conductive e f he secqond . .
AR AT é%}‘{%ﬁé‘ﬁ r4igng QeRfgaT gt alh) functionality,
conductive Wrods‘l:ﬁﬁer s1é(’l§ﬁ<5é% Sdvah@yed aﬂdsfegbﬂﬁals'o? SN dridus
each red, green or RGB") (or "an ot her col or

s embagimenticHf the mymmn \rvr?élg@ﬁp@arey‘etol thoge afiskiillbnabdkart.

("CWK)) %‘%u?es 5 Izct)rl i3 23 %) 1Ssuab1§) Irs)i)%ctn(e vie o)fglszzéonghéxgmplary
apparatus embodiment 300 in accordance with the teachings of the present invention.
Figure 4 (or FIG. 4) is a cross-sectional view of the second exemplary apparatus
embodiment 200 in accordance with the teachings of the present invention, through the
B-B’ plane of Figure 3. Figure 5 (or FIG. 5) is a cross-sectional view of the second
exemplary apparatus embodiment 200 in accordance with the teachings of the present

invention, through the C-C’ plane of Figure 3. Figure 6 (or FIG. 6) is a perspective

view of an exemplary emissive region (or pixel) of the second exemplary apparatus



portion of the apparatus 100 variation may be nmass
produced, followed by custom zation or other

wondinoogksal i zati on through the use of the maskpow/usa0061026832
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155. Foll owi ng application of33he color |ayer 130, the
maski ng |layer 155 is applied in a pattern such that
masking is applied over any subpi xels or pixels which
are not to be visible (i.e., are masked) in the

r esbdinmgt 306 pl aveprdanck with gregeahergyion §o mesei imatiitons As

e T T e e SO
blcagdble SfuBctIniN@AYA Aghasiid @fspmywﬂ@le mmauéi@dadd%s%@ﬁgm-

through the printing processes discussed above, with

pICBYERE Paels Torathe displely oA pitlgn e onilmg-Varsng irfermstiong

red/ green/ bl W Q'E

appl i ed, onIliyje%fral{ﬁgI%i§ u§er§a3$ kg}h [ ﬁq]g]ﬁéﬁgseéﬁ Feglt

t istrmigﬁes tfdmheﬁm‘clcaycﬂmgv@ tagteliil] ye&onai tmﬁﬁﬂsmge b(_ancbucﬁve layer 220,

135 hls var i abac-llt di s IS
P8¢ FIH ?t&:‘ﬁ? lavsyr 2%§ g'ﬁgf cHyg }ap@r ]é}, éq,cond transmissive

f %Bﬁdxf&ﬁ% %eﬁkm Qfd ik &%au&m rlay%@ th &la P(r'Hé fbﬂﬁed of the same
process. diti on, such a col or, Yy

wmyat@:iaés)aqdhglw rrmeetsxf@ec@uaﬂetpﬁrth p@mquelszohmmd (thefggmmﬂyctlve
l%’réf 216 ré%gontghc E}nﬁﬁ{xs%}/v%%?{qdﬁv% aé’ﬁﬁ g{P gﬁgm{;lacg\r{gﬁgwe layer 145).

e mbsn;i ltliiEBﬁ&hfauﬁﬁg ldyersl di\appetramm 20@\@@@1;9 ﬂleysulbﬁweﬁél ?dyer 205, the
properties. First f or ned

pldéﬁl%“il% yly@#s @érwéﬂﬁpdﬁapméﬁwe é%ﬁ%&l%ﬂh%qlg;r layer 30 (and any
¢ %?%g%%sl%%? (1%5"[' sﬁ#ér%ﬁﬁmp gédg%aﬂgﬁxggﬁﬁﬁ&etﬁpolgQltcglelrevélﬂl%qayers 135,

ensi ve

s el coatmgda}nerr %ébma;z at fametl of thrisqme Snataiuls) sy lidvosie same
utllzedtormk LCD di s | as di spl ays, or

TR QS §aC m&wt@\aﬁﬁ% ldeflﬁ%ﬁﬁg@%ﬁﬁ HeRV e gqUigfprparts

dQﬁfbsﬁﬁEs [@S]lélhélé‘ctﬁ.]: %@&srmg BRd mdwehﬁg@l@é Ja§hd ﬂl@oaomﬁfa%r 130,
growt h and processing, multiple mask |ayers, Stepped

phmlmgu anffoy fenshegical devieling bgpssiBti and, costing taget 1) praviously
| ant gtl on, or other conplicated and expensive
te Khrg ques enpl oyed i n sem conductor device

fabri cati on.SegloBgated HEFigieeB L @) the it &ﬁldamqhﬁsi 210 is formed
usi nrgf conparatively inexpensive materjals, such
1

pa&parirgminphespfiedrciicallibolaiert (oansylatasy glecgdgss wb@ﬁ iy he form
CQ¥ tsﬁ‘l i wWittB SVRICH als-orlﬁ%g ac%fd a%@nk? rdclj %ﬁgﬁ#ﬁ'ﬁ?& orientation or
prlntlng pr 0CesSSes, |ne Wt uce

c @a‘esuon;ragc}raa\mlrandl tmuhz 8-Hi plphaje ke fhmoh®Gioes ™ arilhet seeond

i ndustri.es whi upo uch di spl ays, from
c SrptIRissive can .VPE 295n 8tse dosmedras gsaeqnd pluselinpefglectrically

T'ﬂ(ﬂﬁed g ?né(@%g@t@ec%'g@@sg bR Y5 $n HeSFoith BF BRhSnisMVE LHBL b wires,

whlch also may be spaced apart, all running in a second orientation or direction

different than the first direction (e.g., forming “columns™), such as perpendicular to th
B-B’ plane (or, not illustrated, at any angle to the first direction sufficient to provide t
selected resolution level for the apparatus 200). The third conductive layer 245 is alsc
formed as a plurality of corresponding strips or wires, embedded or included within 1]
second transmissive conductive layer 220, and is utilized to decrease conduction time

through the second transmissive conductive layer 220. (An exemplary third conducti



exanpl e, the various enbodi nents may be scaled up to
wal | paper, billboard or |arger size, or down to
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at the sane tinme, the various enbodi nents have a
substantially flat formfactor, with the total display

t hi ckness in the range of 50 =395 microns, plus the

addi ti onal thickness of the selected substrate. For
exanple, usjng 3 mll paper (approximately 75 m cron

¢ nieeR)disnoRe Wihimeesen e EaB aclﬁﬁidplreiwi‘@%rﬁ?ﬂeme fo
t hejpRfedy, of 130 mcrons, providing one of, if not

the,” thinnest addressabl e displays to date. Fifth, the

vari ous enbods istrategrin¥isyee & whetaoitagrydifigrense iscapphipd to a first

Luti ons. | oo
o SRtk B 3! BT b el SRR EBREREES Ly 210 and o
gr @b elbfitgile 2 hfdicof dIpliugalipesf dlevtiodes Homcthe k&cohtl @ransmissive

resol ution of high density televisiaon (HDTV), and pny. .
pr SdHE Ve lgxf‘éﬂZPg%mrmsp 'nwegwndw&apﬁl(& %\\?/%18% fayer 318'is energizec

deyelgp Hgm} fon?krg %m@ﬁﬁ@%@ﬁ GRCIAGED ngp&r ARG i’&al.taﬂy and uniquely

varil ous roto YPES, e varl ous exe ary errt\)’o I nent s
ar addnésgdtily bpseleatitusafahé gorresparsling fFrsbérst sepersd elasteodsecmuch as

folded, torn, and otherw se naltreate while still

r et BTG FO MR eGP WA R Ehdle ‘ppemiconductor
NUpRR@HS gt ERIosd pRtithIGAPscRONAGAOBST ABEtrdRARE RSv,Qhd a second
the various enbodi ments of the invention will be

applasteadle, as eHwwa, Grougkiappli¢atiop hécerespordling elgcicplypotentials, will
FIG 3) LS .a.perspecti. Vi e

R R BB RN U SR BBt

t )eaﬁéﬂsdw::‘m of tHeh‘&smarrﬂSsefﬁndi emacaﬁ?ésoﬁs illﬁb@axe%airAFi(gufe &;ptsviding

4) is a cross-section vi.ew of .t he secqQnd exe ar )

o BB B SR AT B 1 B alCEC a1y ich ntersections
te [ . ' ti _ B .
T80 gL 10 gRERRE L Bse L il B combine
cr osth-oslet hildresded pixels fcrédiearyeeteottdenkmebabinatippapravideg

enbodi nent 200, i.n alc%grdance with the teachings of the
pr 8SEREIER aPbRIRel ¥¥lough the G C plane of Figure 3.

Figure 6 (or 1Rl bebpphRnPioRRESRECKIIIME the Miai, ifBddition to or in liev
exenpl ary em ssive region (or pixel) of the second

ex efippivaand cobyan atiedewipdtil sshp additionad eddrgsrieg mictheds are also

t he t. hi ngs of. t rese invent. . As di .
B R e g
| S sedeapd] @ lliserageddihe apebhLerboditiag bOthie peesast idvehivamay be

di splay, wth individually addressable |ightemtting
pi genfigurgdip rreddep dpmmgr wirsign phisstes seapniRg oF agdiggsing.

varying inf OE)Mc{iﬁSh ia%g?%lgd W?#pgreﬁ.{ QHBES: of skilfm thf€lectronics an

apparatus 200 1 ncludes differe
printing arts that the various first, second and/or third conductive layers, and the
various dielectric layers, of any of the embodiments of the invention, may be applied ¢
printed in virtually unlimited patterns in all three spatial dimensions with accurate
registration and alignment. For example, and as discussed below with respect to Figur
11, the various conductive layers may be applied within other layers, in the nature of a
electronic “via” in the depth or “z” direction, to provide for accessing and energizing

second or third conductive layers from the same layer as the first conductive layer, to

provide addition methods for individual pixel and subpixel addressing.



structures for the first conductive |ayer 210, second
transm ssive conductive |ayer 220, and third

woanifwosdcee | ayer 245. The first conductive | aper/uRi@e/026832
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second transm ssive conductive |ayer 220, and third
conductive | ayer 245 may be foa d of the sane

materials as their respective Unterparts previously

di scussed (the first conductive |ayer 110, second

transm ssiv t ok

conduct  ve. PS8 4GV 1 B bl Attt exemplpey apparatus
appiodinet 200in avaokehyce witk tieubshings ef tryeesedOmyettie. Figure 8

dlel c layers 225 and 240, the em ssive |ayer 21

& 51 8) raie- o6 rvash b e exgmp Ly Fovargs cmbodinent 300
S%ﬂ@é&&@awe Mthléﬁét%ﬁ&ﬁﬂés’ of3R& %ﬂeﬁ@ﬁ LGN ttlﬁ@ﬁél@ﬂieq@-b plane of
| eveling |ayers 135, coating |ayer 235, may be

f digrel 7 ofFiguned é«aﬁdﬁwﬁi eSra rerepectingyvibwé an haisshiegregion of the third
f t n
f gg?ﬂ!{ngl{rﬁé’g 61'&19 lﬁlr@éﬁt&@)@ﬂ{l g?%oggzi.ncg h;‘[ﬁ? Pe%%hlgggl %f'gﬁg presgnt invention.

diel ectric |Rayeriag iZBigard 7149, theﬂp;&satumomemd&sl&fferem
col or layer 130, sealing and/ or topologlca | evel

| gygistgreiﬁcg;c th@lﬁast eglgﬂqcﬁge 1aé(§1‘e}1019@ R AOF BIG dy a thlrd conductlve
d 'I%VS?EQ ﬁrs@‘éoﬂduk?%fa?&eﬂ 0 E{i]ld Fh DL 65 (% gondu@MYet lgg?rf 310%?}1 be

uctive | ayer orne as a first
elfentad afdhd samesmhtatiald ag greis mwk:mee@tjunelrmtsqmd\eeusls drshussed (the

2 Sirkond R TR 1D A R Pies i riude T30, T iso, the

dlréﬁsﬁmfgrlayewsﬁﬁﬁrawﬁid 8hmélg, thb SutidtBic 1BY305, the diblectric layers
form ngz rows' The second tfansni ssive conductive

| Sérang 340,itke @mww &yeed! ashacdedayrt 330 ugealing gndder topological
ellee etrl]m Egrlql; 35S o%gné ?a I | B4l | aa#%%)for%need: & tﬁg gasme Iagel%lals, may

ran SIVé S S OFf Wwre

alhaOe fRatae csmtagmdu(ﬂp@g hnd @b} othérwis®be 1dantica &sﬂfeﬂ respective
orientation or direction different than the fir

dicPuRteTrgHs (Sé\bgrateSf Wnty dlq}%qtuﬁﬁgel)s 128 %4v- 440, 240 emissive layers
PerRENd GMFP‘fa?/EIOBtOh ?0 Beall] ﬁ/o(r? ‘; !lé\JeHﬁ% [atay%{%dms and

at’ “any o thé Tirst |rect| |C|en
prcoamxuglayersléISemsemmmﬂ)udusmsédeveI for t he appar at us
245 is al s< for

200). The thjrd conduct I
a pl) ural ity SHTEBB IR W%%nﬂlaﬁelﬂ?ep@sb‘fon\#?té@ la gd%%llso

Ol ot alé%epqux\élldymffblédtném%MatE& ARTEERL Y R1CBBAUS ki dheas in the
| ayer 220, and'is utilizéd to decrease conduction timnme

t Hoow gﬁsttlpeos‘exr@s; dvlmlaaiscmr@s |bv epasot dprst. | %hll@@lgstrazacbas straight,

S é’{%ﬁ% %Yg t?f[%f I1p shou cgt()) nd l’&érs&? ﬁgcrﬂé%lel%gc? Sc%(s:l watyrpave avide variety

I effghgies end @odﬁg,gwt@ni&)lch Assihidotiial, padBded dljadegtiélectodes are
when voltage difference is a I|ed to a first

el ARotriEHE lwﬂat%‘é"om gagh ofheryr Ang %lycttﬂde%%@@ copdustive fyer 310 are
t rlﬁwﬁécf fito ﬁi%‘&%ﬁf)é, Yst BN @lctdrd Or ABGRtes 31 0A, and second conductors or

electrodes 310B. One of the groups (310A or 310B) is electrically coupled to the
second transmissive layer 320. Prototypes have demonstrated that when a voltage
difference is applied between or across the first electrodes 310A and second electrodes
310B, with one set of the electrodes (310A or 310B (exclusive or)) electrically coupled
to the second transmissive layer 320, the emissive layer 315 is energized and emits
light, illustrated using electric field (dashed) lines in Figure 9. As the emitted light
passes through the optional color layer 330 and optional protective layer 335, the



second el ectrode of the second plurality of el ectrodes
fromthe second transm ssive conductive |ayer 220, a

woaor7asgssndi Ng regi on within the em ssive | ayepC2i52006/026832
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energizec to emt light, formyg a pixel 250. Such a

sel ected pixel is individually and uniquely

addressabl e by selection of the corresponding first

and second el ectrodes, such as through row and col um
ad@n@s@um@f)% edrptedhto gperaiomdiisoapable ahepesatinees ndight gnitting

? fields. More particularly, selection of a first
eI ectrode, as a row, and a second electrode, as a
colum, t hr ohghnoalpqm Iekmpﬁagnembochmleneﬁmd'nslﬁ aqagductive layer 110 is

electrlcal potenti.als energi ze the _region o h )
rSRPpEned pop DBl S pindependeR g Rodet DR EraF g rof Sectrically
t R0l dM Pt SR Gl e QhdUedildBe, fdnki Si Rk s%@%ﬁcﬁ*b@&ﬁﬂ%@% energize the
as illustrated in Fi gure 6, providing addressabilit

y
at sexopd.eanshisgie confuckive eenbi) andomydhird censtugtive layenr145. Such an

corar P GRREkh s TGRS IERERS GAndRBRl i pftatey of

C Offblleﬁﬁdiem etl&btmﬂbﬁorrﬁd@rtﬁs §ied cphditive 19e£1 Hahey BE yepeated as
sel ected col or conpi nati on, providing addressing
s uBspRIcds rqgwépf thetdlwlm shh agfparende Pdengnden %lﬂmmaﬂpn of different

| NaisBy Adas i3k g8 é’ﬁg{jgééfy@ﬁbeﬁ FRexhioRla iYL may be

pi xel essi ng,
addhesisatag andatHen pewered off, Sallceweal Byaifiimization i e seécdndiregion, which

t he e of .t nvent.i on,. For, exanpl e, ile.
o BE0Budre O llRERR By M ERHOG s 2 DU ERRR e e cigation of
t hehui 6 RdeJeRYER ae@@odeayaﬂowﬁm%e G @6hduRtiPs RYEOE B which are
formor version of raster scanning or addressing. In

adéinthiesptilized tacpntaciifanm belomydraantsizeohe h@s@ad@fangmaaswe conductive
! nlaé/ £ lfd gndt rﬂn%? (ﬁ{h[uﬁﬁvegltagagl af {s netwh?and nol;]/’gl vari ous

Secona” and onductive Tayers, and the

various di el Stduid €0 {@)FEGSIO)QE a v1@f7v dffag egepdy@Absdiment of a
of the invention printed in

vi Fhitgdeganguetar 40911@1@9&% é&w@ﬂﬁé dlsrpoafrd thhlﬂ@ese%’éiﬁ frapsmissive
di gBENRIRR %chthEh\%q U5 5E8L %%ﬁ@fs 2Bm ?Eﬁ*y AhbSOIRRMs in accordanc

For exanple, and as di scussed ow W respect to
Fi gath thd teat}hegwdrth@;nssm mceation. eAls dysmtedﬂhe berdagmiduetive layer
i h'n at her |layers,.in the nat . Of, el ectronic
, |1H I”:Ilré agé%ﬁ p6]llll(e g 4 ve obpmua‘%vq}eﬁlymer such as
ac %%ee iRGuRBHAIRRS r;ﬁbzadegme@&m%@&e éé@ﬁsrlg aG P paelay Rogion,
| ayers fromthe sanme |ayer as the first conductive

| aylre“pughoat ﬁledmgﬂeofétbd ipettisnlaméel asdealfydsolatad) :v:pmc:bﬂransmlsswe
| d
2 BEnasplts PYPRIEN BRGRRR Db olhRary “h ke o St

enbestiudeng paaﬁ@ chﬁeﬁ@ﬁﬁ) ﬂ@mughttﬁle §dasnd ﬁaﬁﬁ mraﬁalr@freamﬁiancy for
present invention, (gure 8 (or FIG 8)

cr Jseasedrqbypiassy i pphereremplicy emész@msma fﬂ}e thppapaduséive layer
e o] hﬁ?‘ﬂe 1§1(Bgmented having a “ladder” form of two substantially parallel wires,

each having a plurality of perpendicular connections to the other wire, also utilizing &
conductive ink or conductive polymer. In other exemplary embodiments, the third
conductive layer 145 may be implemented as a single wire or as an interconnected gr
also utilizing a conductive ink or conductive polymer.

Figure 11 (or FIG. 11) is a perspective view of a fourth exemplary

apparatus embodiment 500 in accordance with the teachings of the present invention



in accordance with the teachings of the present
i nvention, through the DD plane of Figure 7. Figure

woO 20@vooddees. 9) is a perspective view of an en BETNS2006/026832
region of the third exenplary enbodi ment 300 in
accordance with the teachings of the present
invention. Referring to Figures377 - 9, the apparatus
300 includes different structures for the first

opnduct jv er..310, and does not jnclude a third
conati AGr F% @ T30 ropt-pechiona) erte o (e fpgﬁb?xwraﬁaparaws
t hgnBRuEMEeE: 1@1%696%85110\4 QVillPKE kead BB HE %rés@ﬁt"[ﬁ@en‘%ntthfough the E-
same materials as their respective counterparts
prBiplanstiFigitsclls étaﬁer(mgéo Figusts 1d omd et theappayes §0Q i@ludes many

?e(?rfétlﬁn?a 2164 Pég‘glf’%sq‘gal%g‘%s cf 51?1%% yr38)(1?2 QR%[F%%&? ayelfgr@othe c{q Slectric layers

5 sufst gt SELOL theeinidNe, laydre 16] e @6lof layet m&&lﬂ@%d/@d topological
340, the emsglve | ayer 315, the col gr layer 330,
s el ¢ling laya? 6751988 @ngéayerﬁééem%be foapf@@f ihgssamg pppterials, may
C Ok Rk éa%’eeéon%%@ratﬁﬁﬁs bdﬁd gsignglsetU%Qdm to the1r respective
material s, may Have the sanme”configuration as, and y
ot tremwirsatsiieubstietss il 631206 p3@M diclectresiagersil2g, 140, 225 240, 325, 340,

count er rts u 1 ctrlc | ayers
S ShR sl 13008, STty 9ol a6 54 abenciet 135, 235,

10 | aysm) pié%@@usgs@iscﬁgai | 1R Qd@ieh Othe FER ebadichiol 1y8V$10A08hd 510B, the
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25 32RO R 4B b S i S 4 SHRBEL A petons 55
asmay bk 801t bk ddgh9he intervening layers (525, 515, 540) through printing
corresponding layers of a conductive ink, for example, or other fabrication techniques,
within these other intervening layers, providing a stacking or otherwise vertical
arrangement to form an electrically continuous conductor. This apparatus 500
30 configuration allows selective energizing of the second conductive layer 520 and third
conductive layer 545, on a regional or pixel basis, through electrical connections made

at the level of the first conductive layer 510,
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conqueds Y85 Paky BRLiously discussed. In addition, the first conductive layer 610,
the second conductive layer 620, and the third conductive layer 645, may be formed o:
the same materials previously discussed for their respective counterparts (first
conductive layer 110, 210, 310A, 310B, 510, the second conductive layer 120, 220, 3.
420, 520, and the third conductive layer 145, 245, 345, 445, 545).

The plurality of reflective elements or interfaces 690 may be formed b

an additional, fourth metal layer, using a highly reflective ink or other highly reflectiy
material. For example, in selected embodiments, an ink having silver flakes (i.e., a

flake ink) was utilized to fabricate the apparatus 600 and provide the reflective surfac



Figure 11 (or FIG 11) is a perspective view of a

fourth exenpl ary apparatus enbodi nent 500 in
wacowvougssce Wi th the teachi ngs of the present PCT/US2006/026832

i nventionFigure 12 (or FIG 12) is a cross-sectiona

view of the fourth exenplary apparatus enbodi nent in

accordance with the teachings T he present

i nvention, through the EE' plane of Figure 11.
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540) through printing correspondln ayers of

conduct i ve i hhe mpgoreXhpmiag be Gmbedlhé D @ra’mmnlaftr |06 forms, including
251 e%ﬂ él%ﬁg%ata‘%&g epmteg.]l%ﬁle 61?6%12 %dlgﬁgesé%/ ?efﬁ%ras?oragé/ gevme, suchas a

stacki ng or”’
magneﬁc hard drive, an optical drive, other machine-readable storage or memory medi

such as a floppy disk, a CDROM, a CD-RW, a memory integrated circuit (“IC”), or
memory portion of an integrated circuit (such as the resident memory within a
processor IC), including without limitation RAM, FLASH, DRAM, SRAM, MRAM,

30  FeRAM, ROM, EPROM or E*PROM, or any other type of memory, storage medium,
or data storage apparatus or circuit, which is known or which becomes known,

depending upon the selected embodiment.



arrangenment to forman electrically continuous

conductor. This apparatus 500 configuration all ows
weeb@ainssse ener gi zi ng of the second conducti verPCaysR006/026832

520 and third conductive | ayer 545, on a regional or

pi xel basis, through electrical .connecti ons nade at

the level of the first conductive |ayer 510.Figure 13
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L8 RO L g
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r €SRE&HMY EorAYEGBERRKESutioh Wikt the processor is operative (i.e., powered on
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In addition to the control logic 720 illustrated in Figure 16, those of sk
in the art will recognize that there are innumerable equivalent configurations, layouts
30  kinds and types of control circuitry known in the art, which are within the scope of tt

present invention.



conductive layer 110, 210, 310A, 310B, 510, the second

conductive |ayer 120, 220, 3: 420, 520, and the third
woanahwossese | ayer 145, 245, 345, 445, 545). ThecCT/Uus2006/026832

plurality of reflective elenents or interfaces 690 may

be formed b an additional, fourth netal |ayer, using a

highly reflective ink or other"highly reflecth

material. For exanple, in selected enbodi nents, an ink
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25  conductive layer. Such a topological leveling layer may also provide neutral density
matching, such as using a gray lacquer to match a silver conductive ink having a gray
appearance. Next, in step 810, a first dielectric layer is printed or coated over the firs
conductive layer, followed by printing or coating an emissive layer over the first
dielectric layer in step 815 (which also may include printing of reflective interfaces),

30  which is further followed by printing a second dielectric layer over the emissive laye
in step 820. In exemplary embodiments, a second dielectric layer may be omitted, st

as in the embodiments, illustrated in Figures 18 — 20. These various layers may also
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wopti7massedr i ve, ot her machi ne-readabl e st or agePrPoT/US2006/026832

menory nedi such as a floppy disk a CDROM a CD-RW a

menory integrated circuit % or menory portion of
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25  with the color layer comprising a plurality of red, green and blue pixels or subpixels,
CMYXK pixels or subpixels, for example. When a color layer is not necessary or
desirable in step 845, the method proceeds to step 855. Following step 850 or 845, tk
method determines whether a masking layer is necessary or desirable, such as for a
back-lit display, step 855, and if so, a masking layer is printed in a fourth selected

30  pattern over the color layer, with the masking layer comprising a plurality of opaque
areas adapted to mask selected pixels or subpixels of the plurality of red, green and b

pixels or subpixels, step 860. When a masking layer is not necessary or desirable in
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910 of the apparatus 900, in addition to the top-most layer of the apparatus, with som
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30  protective layers 135 also help to reduce cracking of the first conductive layer 110. °
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one or more of which may also be utilized to provide electrical contacts to the secon
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Figure 19, within the first conductive layer 110, a first electrode 111 and a second
electrode 112 are formed. In an exemplary embodiment, the second electrode 112 is
spaced apart from the area to be illuminated by a predetermined and substantially
constant distance (illustrated as “A” in Figure 19), forming a “halo” or otherwise

30 defining the periphery of the illuminated portion of the display. Also, the second
electrode 112 is electrically coupled to or otherwise includes a conductor having gric

pattern 113, which also serves to provide additional electrical contacts to the second
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protective layers 135, mask layers 155, first conductive layer 110, dielectric layer 12:
emissive layer 115, second transmissive conductive layer 120, third conductive layer
145, and color layer 130, it will be understood that any of the corresponding layers o
the other embodiments may also be utilized equivalently.

30 As with the structure illustrated in Figure 18, the various illustrated
layers and structures illustrated in Figure 20 may be utilized with any of the various

embodiments previously discussed. For example, the various sealing and/or
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30  previously discussed.
It should be noted that depending upon the selected substrate 105, the

sealing layer 135 coupled to the substrate 105 may be omitted, with one or more seal
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30  considerably shorter duration (e.g., 30 seconds). It will be understood, therefore, tha

wide variety of suitable drying temperatures and durations may be determined
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illuminated, and allowed to dry as discussed above. A polymer reflective (or mirror)
layer is applied and cured through ultraviolet exposure, providing the plurality of
reflective elements or interfaces. An emissive phosphor is applied as one or more
patterned coatings on the area to be illuminated, and allowed to dry as discussed aboy
A clear ATO coating is applied as a patterned coating on the area to be illuminated, a
allowed to dry or cure as discussed above, e.g., by brief, mild heating. Fluorescent

RGB or specialty colors are then applied to the appropriate areas to be illuminated, a



previously discussed, in an exenplary enbodi nent, one

of the conductors of the first conductive layer 110 is
wealewroagyebi ed in two patterns, first, a hal o oPCT/US2006/026832

circunference pattern, and a grid pattern extending

peri pherally fromthe halo, to provide easier

el ectrical connections to the second transm ssive

conductive layer 120. As illustrated, the second

el ectrode 112 kes .cont ac i-+-h §he - .
£ 1 TS R SReRee PRV F oS Y Bgtolfhus 5 Hfired yia a halftone process
c OGﬂéboagva&)ld)@Y@forﬂa“tﬁe fdrRamipel(pon-ilfundnated)earé of Sie sign. A polymer

conductive I_aci/e_r 110 rat her than_bej rf% overlaid on top
of sealast ispttlied win sARig and cusithvia WIHAVIQISHFEPOSIED i n a

separat e appgl EALIOI SikARy: Al Mind él%ﬁr'%rlltﬂtﬁ@ué ol or sheeted
ERGRIOR By p e a

applied as i rovi ' eveling | ayer
5 ansutaddict 4 surfdce Siemhicnatings eppliedyir erddi telserotli the |sufegesof the

B 055 o SRl bLe R R o
OVQflnfﬂ?@ S Bleebiitfe HBTRE LisihdFlexb@hapvpeintlys, and allowed to dry as

appl i cation of a s_econd_t r.ansm SSsi ve, andUCt Ive ayer
12 @isawi¢drbavhi Mudipla eppicativay ef eonductivevnl pig applech Using the

and,.l evel ing | ayer re. t.hen apnli L0,
B SRR B B pal T AP Rl B8 etk lestl above.

10 ( 13aB)or nRSe arbictikrlagdrs arendplivdas acouing pantded/by thaniseof the active
coati ng g&{ al sQ be uti]ized in additi [

ntoor.inlieu
of dispiayvand Blesveditn Jrysas gpupsgé@@gY%_A Rogyg}e&r ctllvgggrtmrror) layer
13Q 1138k feOpHov fhPihe Phirlity R reflect]
L0 TR L AR RO kL Pl
( 13RB)entsAn intddfades.oAal ensiesivé plgpsphor isepiliedds oag eF MEE caimgs

Ki I 5 I b i-ded, .. [ I .
o Seuatad (e Srpty TrueBiudte Rk SRR g RERY s PHkteteouc
15Sehgel 6k, SUBRAT @B olPPredubal Seatd Bowltineke Babdaespdfabe dielectric
to t'he substrate 185 may be omtted, with one or nore

seadyeay endallgypidi te drossediseuseedahor ¢ e AFORETGIE i isgiierned as

di h el .
elxgﬁ‘h%és (&ﬁ%ﬁvs ‘S)‘bﬁ’\ésg%‘f‘%{}%re%gﬁ ee'rﬁ/sgi ﬁ’%{r%ga%)\ﬂ/lglpiﬁﬁﬁlg, and allowed tc

hy dﬁﬁ RO@E 1B s@r aboRt.EFoliavpiag Yémoistuniaingy éaeh cosdustive inkettace is
as the substrate 105, such as a Iﬁstic-c ateq¥gﬁper th 1
pr aatiened wéthgraliiplsgreiyiss ot bRigReych 83 thege dGipapIdteVRwyth respec
20P€ peeded 19,.@8 QMsta&fﬁLlﬁy all Sy B BHEHSR sBitficlelt e IMRART AQ¢lear ATO
second seal’ing layer (coupled to the second
t r apaducsr iv epmlizddhoupl Sckegraphid pontig patternéd asccolumns (or rows) ov

conductive |ayerg 145 cqupl e o, the em.ssiye |aye
T3¢ iy opanithenedu pd nahete G5 TR it e lopggw and
be fiRedad @x‘e&e(fr chiRteasfdigctbscd QBENAS tel v &byl )€ mild Beatinicd W@ Fescent
18 and 20 sérve to illustrate several inportant L
f eaR (iBelay§ arelieen applied at each intersection of a top and bottom conductive ink
25  (pixel or subpixel) as color triads, and allowed to dry as discussed above. A polymer
sealant is applied via coating and cured via ultraviolet exposure.
Numerous advantages of the present invention are readily apparent. A
a light emitting display, the various embodiments of the invention may be fabricated
using any of a plurality of conventional and comparatively inexpensive printing or
30  coating processes, rather than through the highly involved and expensive
semiconductor fabrication techniques, such as those utilized to make LCD displays,

plasma displays, or ACTFEL displays. The various embodiments of the invention i



present invention. First, sealing |layers 135 are
provi ded whi ch substantially encapsul ate the active

woOayevmwsssb t he di splay, particularly the en sspue/US206026832

10

115 (and intervening | ayers, such as the second,
transm ssi ve conductive | ayer % 0O and any third
conductive |l ayer 145), providing environnental
protection and increasing the robustness and | ongevity

1? ]:bpteglgﬁgl,eaws%é@pseco 1¥ﬂy?§eg(g s?@eal}naieﬁxgvﬁ.lcﬁ ?géﬁe’r bhd Eﬁosphors

| gl bidiahs g?cﬁfénfgq{r?@ﬁuﬁili Q/ats el siqitasﬁsaso Lrp :) ﬁ nds.

conpri si n e sealing |layers i s

e VS i e e
x%/]r??ai yqa%{ﬁles%%g aQ& f%ﬁlgﬁﬁ ?Qbﬁs@ Féﬁ@(taﬁxp?e Weskgibhyembodiments may

s’to provide a gray |lacquer to
eftfeeg@mb& abyo mitecbhfotrh daqgorayf wrﬂlptap@r, nllfogard@@ tragestsigpeor down to

layer. In the follown
ap:gllp]@gtelqghgpe plé%?tw %égwizgp ﬁl?? ’léh %%p 1#1?%(?%1&%1& also nEprowde a
(r}% ¥ar%’ o‘f“léélggataﬂ@l?@sﬂﬁitl%ﬁs bot h upon t errper ature,
fre ['at1ve) mdity, and volati]it d
sel ect ed sol Frent the mg@nan’pwé be pleseiveditha &“3 §y afjgfjons an

be dr.i.ed. anbi ent | d Fth |
N
UpQRct i@ gl i6édton. ofis ki Belenderdtosd that nolmithtagrewih respect to the

ultraviolet (uv) curing is alsq avail.abl var i
di syetifip restheds 88 apEawp pléusgateg&eﬁp LSpen ge‘eqa ﬁf‘éjig)e 1Pferred It i

150: ¢ %gﬁee@?@nded 1 ddheP B BBIRIX1d2s 81 Qg@%?gmg%orﬁ as fall

apRita thek®lpe ofthesdldisisant i al |y 1 hour of drying tirm
for the other layers. The various signage exanpl es
(Exanple 1) nay be dried at approxi mately or
substantially at higher tenperatures (e.g., 220
degrees F) for a considerably shorter duration (e.g.,
30 seconds). It will be understood, therefore, tha

w de variety of suitable drying tenperatures and
durations may be determ nedenpirically by those of
skill in the art, and all such variations are within
the scope of the present invention. Two other

t echni ques have al so been incorporated into the
foll ow ng exanpl es. As nentioned above, proper
alignnent (registration) between |ayers, depending
upon the sel ected enbodi nent, may be inportant. As a
consequence, when nultiple |layers of conductive
material (ink) are applied in order to increase the
conductive vol unme, each subsequent |ayer is nade
slightly smaller (choked) than the i medi ately
precedi ng conductive |ayer to reduce the probability
of registration error



(in which a conductive material would be printed

beyond t he bounds of the original conductive trace).
woleaowndgseas dryi ng may cause shrinkage, the subernst@e6/026832

and any additional or intervening |ayers may be

renoi sturized, allow ng the subgtrate and any

additional layers to re-swell Substantially its or

their original size before applying the next laye In

th 'scussed bel ow, such renvisturizing is

nﬁ?§§q§9%url the applications of the conductive

| ayers, to avoid any subsequent swelling of the

mat erials after the cqonductive .inks have set (which

codt d potentfﬁ1@9mﬁégéﬁPaWﬁ°@ﬁ“8§%ﬂ circuit).

Alternatlvelgﬁuy§# g the various sealing |ayers,

separate drying of the substrate 105 nm; be
5unnecessary,aéhdxmhbmghg@nmesbdm@ﬂnguhﬂews may be

Conti maocs  Briron Sty ARE s pul e ol e Bt seqting leyen

coating is appli¢iestricildyePésipled®© tRBRE plukdl aﬂéérﬁlaetom‘
the substrate (on a micro or, detailed | eve

conduct i ve i 18R eiusshe lersrseupled tq the digleajrio laaﬁrean%f t he

substrate (i :

orinting, é‘ rHjS @Jaﬁ? é&@srﬁ@m&z{e g%ﬂl;ﬁsugg)té %%gé/e 1.2005’12 Slissive layer
1oMul tiple appllcatlons of conductlve i nk are applied,

u5|n t he al i gnnment
g e cnorBe s IS o dhiar heysrceit it oot Pbtically

d' Qllaﬁﬁﬁfsél% béuRIcRr 3 SovpRidlth %%rﬁ%oﬁd\m&t &ftﬁ@ﬁrs@ 9@1&&1&9 of conductor
on the area to be illum nated, and | owed dry as

di scussed above. A polyner reflectlve (or n1rror)

Ia er is appl ed and c dt ravi ol et
osure, pr AURAPRE AR PERRS L bRl
1sel enent s or |a%661{cps%§§ng BeridupRl Y& tHehesaaobptidally transmissive
appl i ed as one or nore patterned coatings on the area

t o pBdyckrumi nated, and allowed to dry as di scussed abo
A clear ATO coating is applied as a patterned coating

on the area to be illumnated, a allowed to dry or
curde as di s c lﬁﬁeemiaebm/mspley of clailtyy 3 bwheaéin the fickt beaditig teyer and the
Fl uor esce or eC|aIt ol.ors are then applied

t o PSR ingiJayes e Simaarser ot p 51O PRinSPBROUM| | owed

sot o dry as discussed above. CWYK colorants are printed
via a halftone process or as spot colors to formthe
r erfai ni ng (nélfhei dnhisuivenéispidy oﬁcnleinoﬁ whezeigi thnfirshsqading hayer and the
sealanh % g@g ied via co and cur d via rticl
ul SPFERACSFEEe PNt ‘éom@?& afq“‘ﬁ phgImI Uy o gragoparticle
ei tchfoneemijgruous roll or sheeted substrate a surface
finish coating is applied, in order to snooth the
surface of the substrate (on a mcro or detailed

25 | CV° ). Ac onﬂ{é trﬁlgsqvé @igplaﬁ oPALLES n\%ﬂer@% th&Wrst gé)a'img layer and the

second sealing layer are further comprised of a colorant.

7. The emissive display of claim 6, wherein the colorant has a neutral
density.
30



colums) on this substrate surface using flexographic

printing, and allowed to dry as di scussed above.
wolbd7ioodsse appl i cations of conductive ink are appirivsen06/026832

using the alignment (reduced or choked patterning),

and the renoisturizing discusseg above. One or nore

dielectric |layers are applied'é "a coating bounded by

the area of the active display, and allowed to dry as

di scussed abgve. A .pol r reflect] Q ]

I a@er is ap Bﬂ?ee‘?fmﬁﬁ © &%‘5@8 of ﬁfra u th%F {11&\5/1? g{) %’% Hthas a neutral

eXPRTHY SabsRheMiyédeeshbRlifd to ehdutryl ddnsitebf thetfirsteplurality of

el enents or interfaces. An em ssive phosphor is

appindeeiorss one or nore coatings bounded by (and

slightly smaller than) the area of the active display

of the dielectric layer (i.e., choked or slightly
5regluced ar eaThoerhssine disphaytdielabodnfatheesomprising

dielectric layer), and allowed.to.dry as .disc .

above. A codﬁﬁ@?&@@scWQﬁggm Y@gﬁﬁggxggmggéﬁﬁgé%g%PhnMHyOf

F O¥Siiu&Brst 56\13;1&%%& alefechil ThagEcdupleddo bbxag figg plality of

printing, and allowed tc dry as discussed above.

Fotdnduitary andriles dielactrid laggr, etasipceniia tes srissivaiayet-ace i s
patterned with nmultiple apertures or bends, such as
those descri bed above with respect to Figure 10, to

10 subgt ant i al | yhakhdsiveaiiplayofetaisisf, fibetetmthead tpast @rgological
A clear ATO conductor is . applied through flexographic d or:
pr fenelingglayesds capnasrdas acen ﬁ%@éed(@ﬂnpp )3 laeq‘{eﬁ'g’a% ompound, o :
co LAVE t and al so choked to be within each
cop%{ré%%%% drag%n,crogﬁgg'al lowed to dry or cure as
di scussed above, e.g., by brief, mld heating.

FI yor escent col ors..are then | i.ed h .

in g'r secti ondf “&'¥°6F da’(%a %@?%Pﬁaéé gﬁrgffé tcsl%/lgﬁ?i%‘% a(prlJlfIQIelTy of
15 0T tHaRRichElek sy Iézél@,r a fifst &pdlogaatieatlimpiasertiad thly plugsity of

di scussed above. pol ymer seal ant is applied via

c o&pohgicahtvelimglyeissomprised ofa wnyldaserkerrapoundmed gggcond

ZS g %{2} ga c% }&(\)/ghﬁtlghgaﬁgrr (gff;c]g? %}dﬁ%ﬁg ?{; %@gl)}),@fc?kfg@égﬁ l)éﬁesrs comprised of a

enbedidrenabed @mpdiadi nvention may be fabricated using

any of a plurality of conventional and conparatively

i nexpensi ve printing or coating processes, rather than

t hrrgugh t he i I NV RERSL; ological
2Oser%?'conduct o?hggh‘%{?éé\gh @%%Efggﬂ%frgﬁ’es, éslﬁ?tlwe CERLTT log_

ut ildvietiagllayer prakilek G divsfabayfthe pinéssive dikpiapl lsaying atopological

ACTFEL . di spl ays. .The Va{' ous .enbodi nents of the

i nVeRTH B ﬁb%teéﬁ%’darb&f U R 8Bhpar ati vel y

i nexpensi ve materials, such as paper and phosphors,

substantial ly reducing production costs and expenses.

Thd3vari ous disstiissve display ef elair htWheseimarizst endugtgr of the first

25?2&9@%&’['}’%2108%%%% gsaslplta%eed %ng%tltfl{)oﬁz 3 léérf%)gg i@?r%cﬁ.{cgor%gm #rst plurality o

conductors by a substantially uniform and predetermined distance.

14. The emissive display of claim 13, wherein the first conductor of the fi
plurality of conductors further comprises a conductor disposed in a grid pattern.

30



be scaled up to have a formfactor of wall paper,

bill board or |arger size, or down to cellular
woOebeplogsse or wri stwat ch di splay size. The var POQUAIS2006/026832

enbodi ments al so provide a wide range of selectable

resolutions. Fromthe foregoing, it will be observed

t hat numerous variations and modPfications may be

ef fected wi thout departing fromthe spirit and scope

of e novel etoftelnven .Jti 0..be.

undfeérjst ood th %rgme o d’tsgl? Sh CW‘? g%rﬁ f 5Stt Phgghty of conductor

speat fspabedmpdﬂm diﬁ’pﬂ)s@cb pbystaintislly i)dralﬁdl 84 ﬁﬂst ReiERafion, Sind further

i ntended. or shoul d be inferred. i i of course,

i Nt MRN8 cover by the appended clainms all such

nodi fi cati on

claims. | T I S%CS%,%OI{I\%%)IM&M& BfQaeﬁr%ﬁ{s?Sss?\{/éceb%gdﬁgt?Irs e second phurality of
3¢ orfpamsiissiye Candmbss speced apart andsdisypsed subgtah’agllbr parelligdlied second,

f}er %ubst [ a first plurality of conductors

cou% g 'i%“elnﬂa Pl rst sealing layer; a dielectric |ayer

coupled to the first plurality of conductors; an

em ssive | ayer coupled to the dielectric Iayer and a

seclind, opt i cHielomissishdiiplexiof elamrlaawh@mnémﬁtséﬁlmiﬂy of

t he, i

B S T
10i s atharph e dulistandiafly psﬂpeﬁdmdluﬁbmfntalfont &el Wherein an{egfo@ subjtantially

of .conductor 3, The e ssive. disp I aim 1,

f ur‘ieﬁ%?méo@réﬁe%ﬁ%& 00& udeneidhe Bt Pﬁ@al}%y W%lemwldc gsecond
th

e o Ra AR o Ble K o EPRI AP G BRAM s £ o gloment
| ay@ixeBrod subipixed of drecbnsissive digplagyer are conpri sed of a

hydr ophobi ¢ conpound. 5. The em ssive display of claim
3, wherein the first sealing |ayer and the second

15seal7. ng IayerTfereeu@maﬂsﬁesi o@Elaﬁn h 8GHkEE N 6&9&1 or subpixel of the
conpound or a nanopartl C car bon coatl n

eni GaFsi¥e Grapy wypselertively |aﬁd@ssahhéwyérehcme %fs ﬁr@tsels;ewmcngductor of
! aytﬁé ﬁ?s@ glut(r)?ﬁ%gco 1 anf@éﬂﬁ&ﬁgﬁxg{he%é lterc] efi gon%l%ctor of the

nprise fesernd
cI aaemrﬁpIWaﬁiyejfmohdim:t@@J orant has a neutral

20 18 The emissive display of claim 17, wherein the selection is an applicatic
of a voltage, and wherein the addressed pixel or subpixel of the emissive display emit

light upon application of the voltage.

19. The emissive display of claim 1, further comprising:
25 a third conductor coupled to the second, optically transmissive
conductor, the third conductor having an impedance comparatively lower than an

impedance of the second, optically transmissive conductor.

20. The emissive display of claim 19, wherein the third conductor compri
30  atleast one conductive path and is formed from a conductive ink or a conductive

polymer.



density. 8. The em ssive display of claim®6, wherein

the colorant has a neutral density substantially
woaniraegsendi ng to a neutral density of the fir®CT/US2006/026832

plurality of conductors. 9. The em ssive display of

claim1, further conprising: at_|east one topol ogica

| eveling |ayer coupled to the st plurality of

conductors, coupled to the dielectric |ayer, coupled

Loppoth the fit ohiB Rl Lol STIRLRLS BRdERe

10. The em sgiaendi&ingYat c6lfediodhe vdrendioptitéley @insmissive
Ieast one topologlcal 'eveling |ayer is conprised of a
vi $8Adugiaseddcompound, a | acquer - based conpound, or
nanoparticle '
of claim9, gd?tg ﬁ%?e@&ﬁ%%e{dg? ﬁ%ejsaecglf@sr gm%sﬁly%fbr%% stond,
5togmkmﬂyomhmhbﬂe¢bmghmmwers a first topologica
| eveling | ayer of the plurality of topol ogica
| eveling | ayers conprised of a vinyl-based conpound
angha secondThopleEt dalpldydfRldim® 1|, terleithe hBRr layer comprises at
plurality of topol ogical |eveling Iayers conpri sed of
a leagtque flupepseatt eelapstipticolapconypisicamaetiale di spl ay of
claim1l1, wherein the | east one topol ogical |eveling
| ayer provides for a surface of the em ssive display
10 hags.ng a t opBhegintaive diuplatdfanimdi, gherirethe thlon laloobmprises a

fou ns e ems i.splay of claiml,

{uéwya ?efir%f@e%mﬁﬂ‘e}ewiexeg%ortsr} PiKelSst plurality of
conductors is spaced apart froma second conduct or of
the first plurality o conductors by a substantially
un24.or m and fﬁh@dmiseivmdm@ycbfsﬂaimc@ further Trepsingsi ve
di spl ay of clali

the fi plur af P’(‘{;]{%lg Ylecy(?ﬁ 8%%’(1%} é)htﬁﬁ Wlﬂléfay%gﬁ‘ﬁu i gglg;iayer comprisin;

15¢ oaguﬁmg; ofl| b?zﬁ@z% Qebaks ad@pt&r tonRRtseRERd qa&elsTmusﬁksﬁlo\f%e plurality
alm1, wherein the first plurality of

ay of
coﬂgtﬁfdt gieen andsblyp pixels apabpixelad di sposed substantially
parallel in a first orientation, and further
conprising: a second plurality of transmissive
copfluct or s, Theemigsiogdisplayiofikclaing 10fvhtrendaifissiphality of conductor
conductors spaced apart and dlaposed substa tial

paths digectyip aa[egélafoﬁalssw e AR 5y SoEoih o PRRRILY fignsipisgive conduct
2Oe”hé%ﬁﬁe@$§ﬁﬂ1ﬁ¥1g(grc%hﬂgn 15, wherein the first

pluralit

26. The emissive display of claim 1, wherein the substrate has a thickness

between about one mil and fifteen mils.

25 27 The emissive display of claim 1, wherein the first plurality of conductc
is formed from a conductive ink or a conductive polymer printed on the first sealing
layer.

28. The emissive display of claim 1, wherein the emissive layer comprises

30  phosphor.



W
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conductors and the second plurality of transm ssive
conductors are disposed to each other in a

oubstoasdss al | y per pendi cul ar orientation, and ROBUSRV6M26832
regi on substantially between a first sel ected

conductor of the first plurality of conductors and a
second sel ected conduct or of rﬁé'second plurality of
conductors defines a picture elenent (pixel) or

S i xel of the em.ssive di ay. 17. Th Mm ssive.

diUJ/soqgl ay of chif sHupEYS dRled Pi&lﬂ% Ipwg‘érlemot?‘e g%“ﬁ%lak(@ iR

t hearBisBie\@ndiH @npriesaltesdny il yxidd didamatl exify or
selecting the first selected conductor of the first

pl nelpdthylgneodionBhienkensr s and sel ecting the second

sel ected conductor of the second plurality of

conductors. 18. The em ssive display of claim17,

whap.ei n t he $kd enission displagnf apjhilc wherinthe amissiveadjgplay has a

and wherejn_the address i xel. or subpixel..of the
en%@étﬁ%ﬁii’. Lafjterm gﬂfﬁr an gﬁf a é?ﬁﬁ]h ?eaﬁ ﬁTanJ‘aY P8 o
vol tage. 19. The em ssive display of claim1, further

conprising: a third conductor coupled to the second, .
opdi.cal | y t r Zhsainissivedispydictaim, 1, phereithihe gmissieadisplpy has width

Pﬁ%{éﬂg@g P%,C%?ﬁa %gcﬁipgz}?ygg’)rg%g%eiﬁt\ég*% loﬁ%‘-'glrﬁlsfﬁn&g%i sagared and a depth lest

COAH ¢k O millBReterkhe em ssive display of claim19,
wherein the third conductor conpri at |east one

conductive path and is formed froma conductive ink or
a nducti ve ,pol y: - I:ssive display of claim
1, gi?‘urt her cé%p%%lgﬁg%&}%agg%ﬁlgglé%al ing |ayer coupl ed

t o t he secondn optidallgatahymissiaasuhsssieye conductor; and a

col or layer coupled to the seco sealing layer or.to i
t he second, SHFE%QPF §0 F{I}nglﬁoggregéo n%g?lbg&arésgflss%eesubstrate,

15 em ssive di spliay Rhns®li iV hdudbedRibkdith eheC 1@t bydlor layer;

20

25

30

conprises at |east one fluorescent colorant or color
conversi on mahemisive 12@r coibedte the fivss, EASHIBCEPNIERHN

21, wherein t col.or | ayer rises.: ality of

red, green aﬁtﬁﬂ?cgléc Lﬁyﬁre%/oélpg:aqgﬁgpeﬁ%%flg? nglr’ The

em ssive di splsgyordfplaBiyBfedndifcists beupledrnht dief@tricelayer, and

maski ng | ayer coupled to the color |ayer, the nasking

| ayderedoaifiestsppductor of the second plurality of conductors is coupled to the first,
transmissive conductor; and

a first sealing layer coupled to the second conductor.

33, The emissive display of claim 32, wherein the first sealing layer is

further coupled to the optically transmissive substrate.

34. The emissive display of claim 32, wherein the first sealing layer is

comprised of a hydrophobic compound.

35. The emissive display of claim 32, further comprising a second sealing

layer coupled to the first, transmissive conductor ot to the emissive layer.



a plurality of opaque areas adapted to mask sel ected

pi xel s or subpi xels of the plurality of red, green and
woOloe/gpss6el s or subpi xel s. 25. The em ssive di spirag2mb/026832

claim1, wherein the first plurality of conductor the

dielectric layer, the em ssive Layer, and the second,

optically transm ssive conduct ¢>@re formed by printing

or coating. 26. The em ssive display of claim1,

iR 1 L0 SHRSHIT S, Bt LSS ISP v

cl gedond sealfigrlayer drdurther Sdmprisad af h tylogdnt BOVIAN & neutrd density.
formed froma conductive ink or a conductive pol ymer
printed on the first sealing |ayer. 28. The em ssive

di gpl ay of cl@jem ks ' ) §54 . oy
conpri ses ph (512 S h@g%ss%@tﬁ%;ﬁ%ﬁgiﬁﬂ&?gf %Qe’ [ 1\sﬁ%l °§§%§F mg Iaﬁhrlrl]ahty of
51, teyedogical leveding dayersda fioy tapodgdisal {avalisgriayst ofithe plurality of

conduct or_.conpri ses_anti nmon in oxjide, indiumtin :
il e RGBSR ot DpRiEsca spbeyii or o hanoparticle
eMcadol €ostirpPdndya Rtord BpdlodicaMbedl RigNaydd ©f &1¥ R8alify of topological
di splay has a substantially flat formfactor and has a
deprvsling layersieammmrised ohd lapqupstbesest cogapound er theingappagticle carbon
di Q%]@% of claim1l, wherein the em ssive display has
W dt nd | ength providing a display area greater than
10one-hal f meter squared and a depth less than five

m L,Li meters. .32. An.emn.ssive, display conprising: an

op@%cal ly tr é&?%ﬁ“(éﬂlga%‘?ﬁ‘g?@ 32atwh°é%§1theo¢@9?ﬁﬂd8?tor of the

| a%&dond QUBhES dfRohNRIAPL SRk Eft@fb%?h S0 cSMRRE A e second
a first, transm ssive conductmp coupled to the at

| e@bralghiof condnctdrape p substantinily siifen aykpredaeniised] distance.

the first, transm ssive conductor; a dielectric |ayer
coupled to the em ssive layer; a second plurality of

15conductors coupleadssiv dif\Bayddedifiat 32, vl the MIEconductor of the
wherein a first conductor of the second plurality of

coReRead phualiy of sapdustprs Hrthsecemprises arcpadusiersisppeed in a grid patterr
conductor; and a first sealing |ayer coupled to the
second conduct or.

40. The emissive display of claim 32, further comprising:

a first plurality of first transmissive conductors coupled to the emissive
20 layer, the plurality of first transmissive conductors disposed substantially parallel in a
first orientation; and
wherein the second plurality of conductors are disposed substantially

parallel in a second, different orientation.

25  41. The emissive display of claim 32, further comprising:
a third conductor coupled to the first transmissive conductor, the third
conductor having an impedance comparatively lower than an impedance of the first

fransmissive conductor.

30 42, The emissive display of claim 32, wherein the color layer, first,
transmissive conductor, the dielectric layer, the emissive layer, the second conductor

and the first sealing layer are formed by printing or coating.



33. The em ssive display of claim 32, wherein the
first sealing layer is further coupled to the

wopbi7masdey transm ssive substrate. 34. The em 8ETNS2006/026832
di splay of claim 32, wherein the first sealing |ayer
is conprised of a hydrophobic ¢ ound. 35. The
enm ssive display of claim32, TUrther conprising a
second sealing |layer coupled to the first,
transm ssive conductor or to the em ssive |ayer. 36.
The em ssive display of claim35, wherein the first
sead.i ng | ayeThasgissive dssplynud caml I2) yvhemjrethedirgt, fransitigsive
conprised of a colgrant havjng, a. neutral, density. 37.
Theonsi¥Fios pomPHses SRELROBY tip oxids @g}unf Hp o %fdff?ﬂﬁ%‘/.l?f@e‘ a
pl x topol ogi cal leveling layers, a first
tog%?g%%%gﬁkfeveling | ayer of the plurality of

5topol ogi cal leveling | ayers conprised of a vinyl-based
conpound or nanoparti.cle n . .
t 0pol ogi cal f}“@% gwsﬁgeldéipiary O?Cﬁzﬁﬁlel’p %&%ﬁ ig'fe;a/é?%ﬁ S BEHA has widds
t opAd RAEGAIroViEHB!d digh1hpMes Sreainians®d-talf rieter squared and a depth les:
| acquer -based conpound or the nanoparticle carbon
cothtandye mdlimqiges. eni ssi ve di splay of claim32, wherein
the first conductor of the second plurality of
conductors is spaced apart froma second conductor of

10t hassecond plAir a@hisgiye dfsplapodmetising: by a substantial ly
uni form and predet erm ned di stance. 39. The emi ssive
di spl ay of cP&UR™¥S: wherein the first conductor of
the second plausidl dehivnOhyGUBUHIGE % thelsubdthies, conpri ses a
conduct or dlsposeg Ima grid patterr 40. The em ssive )
di spl ay of cladirst @2dudtivetaper coupled tosthe sealiag fayesithe first conductive

plurality of first transm.ssive,conductor e

P e abpdiing . est P B BeaifFos Ha A e Pty clebirodes, the
15t I 3B ki Bty CTRIHeEb sl S0y e6blad Sroanthe fikdt Ylurality of electrodes;

parallel in & first orientation; and wherein the

second pl ur ala diglegitic dmmtiepindtoghe it sprsvigdve layer;

substantial ly al.1 el i AL ff '
ori entation. aﬂpe%{lgs%egla%érﬁ 32?1\%2%5?% pﬂlégiz/é 6?[31??12“ m 32,
further conprd gty of tdabmibsive rdndicosrs couddid thoemiseive layer anc
first transm ssive conductor, the third cqnduc
4 Rty ghd

hagergsrerdingheeramled te Siarspe ?Cﬁtoﬁssﬁ 33351 o
e . = ce v . _
50l MPedance o pﬁt %go%% Jegfué% %3%;@3%&%& _ﬂ?eofﬂ%ﬁiyo(lff traﬁlgrmsﬁ‘lz%

em ssive dis erein the color |ayer,
f i reehgductors.

46. The emissive display of claim 45, wherein the first sealing layer and th
second sealing layer are comprised of a lacquer-based compound or a nanoparticle

25  carbon coating.

47. The emissive display of claim 45, wherein the first sealing layer and tt

second sealing layer are comprised of a colorant having a neutral density.



transm ssive conductor, the dielectric |ayer, the

em ssive |layer, the second conductor and the first
weeaaliongseh ayer are formed by printing or coati rRgGTAS2006/026832

The em ssive display of claim32, wherein the first,

transm ssive conductor conprises antinony tin oxide,

indiumtin oxide, or polyet hyl'ééedi oxi t hi ophene. 44.

The emi ssive display of claiml1l, wherein the em ssive

di spl ay has w dt h. and .l engt r OV di a di sp} area
arbter Chanisranisars ERo SRR Y Bk bR &

than five mdtléaebes ®pokdpicalAByveitigSSiey eowplsptoatie first plurality of
conprising: a substrate; a first sealing | ai;%{} c]%géxl ed .

t oelegodauiseenlad & the segandplualiy eé elegodesyquplaip tipigotric layer,
L8 SERLTABNEL ik BRihEShyeEONduct | ve | ayer

conpri‘si ng urality of electrodes and a

5second plurality of electrodes, the second plurality
of el ectrodes el ectrical i.spl ated fromthe first .
plttality of Th @EFF‘B&@&?iaﬁ of S Bish afy v erF‘éVé? at dsas PRy tpglogical
t hRvElideShy & QNEBHEHHEE Jf @Y aly]l-badkdRBIPOUNE al IadtRier-8aeRlcehpound, or a
to the dielectric layer; a plurality of transm ssive
corrigpaitiels cedwplceating t he emi ssive |ayer anc
correspondingly coupled to the second plurality of
el ectrodes; and a second sealing |ayer coupled to the

10 gl 5I(D.|61| it yf of ’ll“het’ anieive \?\ldﬁqspﬁyaﬁmmﬁﬁtzl?[ furthébconTindsingm phaializy of

i spl ay, of cl aim 45, erein the first sealing |ayer

antprplogisablguelngdpysis a Byeioralpaicaldpyrlingdayes ot i pliafity of

| a - : : L kGl :
c ol Py REe BT BBl LN Ch ) SnERRR00 p manoparicl
t hearbon atatiag ahd agedoay éopodogical leveBup haesafthe plyraliy ef topological
are conprised of .a cql qrant having a neutral .
dclrar B ansis topu Gl iex Bty “Hp Dol o Amopiricks gprbon

15 COppkingl Nng: at | east one topol ogical leveling |ayer

coupled to the first plurality of el ectrodes, coupled
to the second plurality of electrodes, coupled to the

sbr e ao° TRECEmSLeVhRRE AR Skl R BB Beica

t hevalind Jaa&iprovided fpalsoghaalf thestaissing dispghaving a topological
conpri sed of a vinyl-based conpound, a |acquer-based
coMpiaRlieE nobgreateh B3RP FBWENCKSon coat i ng.

20
52. The emissive display of claim 45, further comprising:
a plurality of third conductors correspondingly coupled to plurality of
transmissive conductors, each third conductor of the plurality of third conductors
having an impedance comparatively lower than an impedance of the corresponding

25  transmissive conductor of the plurality of transmissive conductors.

53. The emissive display of claim 45, further comprising:
a color layer coupled to the second sealing layer or to the plurality of
transmissive conductors.
30
54, The emissive display of claim 53, wherein the color layer comprises a

least one fluorescent colorant or color conversion material.



50. The emi ssive display of claim48, further
conprising a plurality of topological |eveling |ayers,

wea 2007vmsset opol ogi cal | eveling | ayer of the pl upalriusy06/026832
topol ogi cal leveling | ayers conprised of a vinyl-based
conmpound or a nanoparticle carbon coating and a second
topol ogi cal leveling layer of-#%e plurality of
topol ogi cal leveling |ayers conprised of a
| acquer - based conpound or a nanoparticle carbon
coating. 51. The em ssive display of claim48, wherein
thg | east onglaRQiROHiGALy beviain B Wiky&h iy Slvialies of @insmissive
a surface of the em ssive display having a topolo?ical
v arohdidtarn coroprigy adineamyt taexids @Qﬁluﬁlé@ro’%ﬁ?% Phpelyethyleng e
enmi.ssj,ve.di splay of claim45, further conprising: a

9§#¥W§wﬂﬁ third conductors correspondi ngly coupl ed

5to plurality of transm ssive conductors, each third
conductor of the plurality of third conductors havin
anS6. npedancelhesRpaT ¥ fivaiey 0?6’\%’? 45’h‘¥}i“Fr%lﬁ A BESNE 41 ?dy has
tNne. Ho F i 1S4 Bhlf hitfer squared and a
B T
di Gaplialgssaharctiad milisetdrar t her conprising: a col or | ayer
coupled to the second sealing layer or to the
plurality of transm ssive conductors. 54. The em ssive

10 di spl ay of cA aidihQBof MBBERING ahReiedleatisglay die woilpd comprising:
a | east one fluorescent col orant or col or_ conversion

mat eri al . 55. prif@saftsssandueiednysy, B EpelRcHs, Pajigt, ap 4 substrate
th | ural j m ssive conductors conprise
angP ey Py pphs e AR

y 0 I idiumtin oxide, or
pol yet hyl eneglimaiigtadielbigicdaych 6ver thefishtasivebvallagpl, ay

of claim45, wherein the em ssive displ as wdth
and | engt h pPeRiTg ARFIRSHYE FVEyOvar By dé‘ia%‘g%ll% rayF’ﬁan

one- hal f et &, 3QUALBLL A MFnSNHERE BoddRghvd 19, fd ¥ Scond selected
15 15T T i et er s. R D e an 2 sl ve

di pattedy, oveithe mmiitsont leyarpri sing: printing a first
conductive layer, in a first sel . rn,s on a
substrate haﬂ%‘?\tﬁlg@aatﬁ?fﬁ]; OBhS B?leglgglﬁ%‘geglél :Qq%;rel?’ne{hldng a

di el ectric | gy@indOy&alihfEaylet b tiesRobRY, irassohiagies conductive layer.
printing an em ssive |ayer over the dielectric |ayer;
printing a second, transm ssive conductive layer, in a

20°°58" d sele Ck EQ method of claim 57, further comprising:
printing a third conductive layer over the second transmissive
conductive layer, wherein the third conductive layer has a comparatively lower

impedance than the second transmissive conductive layer.

25 59, The method of claim 58, wherein the step of printing the first conductr
Jayer and the third conductive layer further comprises printing one or more of the
following compounds on the substrate: a silver conductive ink, a copper conductive i
a gold conductive ink, an aluminum conductive ink, a tin conductive ink, a carbon
conductive ink, or a conductive polymer.

30



pattern, over the em ssive |layer; printing at |east
one topological leveling |ayer; and printing a sealing

wobayevoossser t he second, transm ssive conducti vecCragenns/ 026832
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58. The nethod of claim57, further conprising:
printing a third conductive | ayer over the second
transm ssi ve conductive | ayer; OWherein the third
conductive |l ayer has a conparatively |ower inpedance

than the second transmm Ssi conductive | ayer. 59. The
m®Phod of clcr m%@%ﬁ?é%} %F’ eétC%erré?m%ri nting the

first condughiih@yebloaliet beertihd sedlicphgleic thieweldragyer comprising
further conprises printing one or npre of .the

f ot Leasti ang fluoraseam gelowmt phe calgpenvarsion gatgtiply o

conductive ink, a copper conductive i a gold

conductive ink, an alum num conductive ink, a tin )
canduct i ve iTHe, m@hshobdain 60 duintéin ¢he qukgr layer gomprises a plurality of

conductive polyner. 60, Th t hod of cl aj m57 rt her
c ORpraraingd %aﬁymwlﬁgsuhp%sﬁo?ﬁ?@%@?eso%?- B 8%%57% HRfents, and
'%ﬁawsaé%g%,%gﬁoff&a&ﬂ%ﬂ@mﬂ sing at |east one

fl'uore orant or a color conversion materi al .
61. The nethod of claim60, wherein the color |ayer

conprises a plurali f.red, y ' .
sd@i xel's, o 1%3%&’%&1% o §?> Vgg%?@?% Il%gég%{ ﬁ%%g)réfissoompmed ofa
ﬁqgj%@élﬁ,ob@r&n%)@hh@w pi xel s, subpi xels, or hal f-tones.

0

62.” The neth of claim57, wherein the first sealing
| ayer is conprised of a hydrophobic conpound. 63. The

?ﬁﬁ{‘."d of cl ?ﬂlé%gtﬁgg‘@ﬁ?‘éfa L7t BRebin 1Bt i@ adaling 1yRY & fubther

her conprise a col orant having a neutral
degshiised 68a cdbennkavinga obutcdlaliensi§7, wherein the first
conductive | ayer conprises a first plurality of
conductors, and wherein the at | east one topol ogical

| eygl i ng | ayhe hnSthRHioTREnS7evhERe the 8t cphdicdle lagenfomprises a
conductors, is coupled to the dielectric la [

er, s . .
cofipt ehhiralay bbedndubters, and whetein tieiat lpagong m&w devglipe layer is

the dielectyig¢ |ayer,, or is,adjace eSS .
| apepted gre the Brst By 8F chiuffhg i gl e dibisat Tayer, is
P AN J1aBkoto fhk F9dt phlrdigd dftapnaicier antitie dideciyiataydr, or is adjacent t

apart and di sposed substantially parallel in a first
or itteranzissionlayend

65. The method of claim 64, further comprising:
printing the first plurality of conductors spaced apart and disposed

substantially parallel in a first orientation; and

printing a second plurality of transmissive conductors spaced apart and

disposed substantially parallel in a second, different orientation.

66. The method of claim 64 further comprising:

printing at least one conductor of the first plurality of conductors spac

apart from at least one other conductor of the first plurality of conductors by a

30  substantially uniform and predetermined distance.



printing a second plurality of transm ssive conductors
spaced apart and di sposed substantially parallel in a

woasmvudssedi fferent orientati on. 66. The net hodpoT/usk@mici26832
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64 further conprising: printing at | east one conductor
of the first plurality of condu?tors spaci apart from
at | east one other conductor oPlthe first plurality of
conductors by a substantially uniform and

predetermn di st ance..6.7. t had of claim 66,

fLﬁzher conp ‘@PW%P Bf@ﬁ??ﬁéqﬁﬁ méogﬁgg% " one

conduct or of pridimgfihd tleddt biicdddridyctof ofthe fike phuralityof @onductors in a
grid pattern. 68. The nmethod of claim57, wherein the
atgridezadterrone t opol ogi cal |eveling layer is conprised

of a vinyl-based conpound, a | acquer-based conpound,

or a nanoparticle carbon coating. 69. An em ssive )
digpl ay conpFhematnd af slatis 67 avberbiavtheaf least pastopological leveling
hydr ophobi c .seal.ing layer, a first plurality of

oG Grubasaat ad il e ciperpduBedlE b gphpound, ora

Pl pdbirti¥ieQhrfoandugior s spaced apart and di sposed
substantially parallel in a first orientation; a

di el ectric layer coupled to the first plurality of

conductors; an eni ssi ¢ led to the

di@?ect ric I%gmlssé‘%sae{sspé%%&g%r?sg#ty of transm ssive
conductors, i hesgeedadinglauia hytdyopdobicrsasing lagiry e
conductors spaced apart _and, di sposed substant. al |

parallel in & Lt pwelity @fﬁ«préi{u@ms epupladita £ R st%g t%@rst plurality
N n?)iscz)'n}ﬂﬁctglls%pé&\ﬂ a?gu't Qh@lﬂ%)@s%d slibdtdd¥ally SOAREN i lafst @entation;
p ty of conduc

thir ur al 0 ors correspondingly coupled
to the seconddiglastrid laysr cofipled o theifisti preraitymfwonduators;

each conductor of the third ural it f ,conduct oi

having an i nfletfAREwe a@'ﬁf)ﬁ‘?‘&’t“?‘iﬁ@lt@e P@%@ﬁmtl%% an

i rpedance  of , gaGhd pRIrAIRS R BehdifiséiveBsHIusHEsY theGRbsHiCHIOfality of

of the second plurality of transm ssive conductors. .
transmissive conductors spaced apart and disposed substantially parallel in a second,

different orientation.

70. The emissive display of claim 69, further comprising:

a third plurality of conductors correspondingly coupled to the second
plurality of transmissive conductors, each conductor of the third plurality of conductor
having an impedance comparatively lower than an impedance of each corresponding

transmissive conductor of the second plurality of transmissive conductors.



