LI QUI D CRYSTAL DI SPLAY PANEL AND METHODS OF

MANUFACTURI NG THE SAME FI ELD [ 01] The present
waele@elasure relates to liquid crystal display PereEsz08/064936

and particularly to passive matrix display panels and

met hods of manufacturing the same. BACKGROUND [02] The

flexible display device field has received nuch

at t ent | ohIQUEDCRYBTALRLI A Y RANERAND Mg WHQDS

roll-to-roll process. Roll-to-roll production has

several potenti | recise

coati ng techni q@?sWE%ﬁ@%@#ﬁ%@ nuf act uri ng

costs, and faster production cycles. [03]
FriMpuf act uri ng passive matri x devices via a continuous

web |ine poses a problemin singulating the devices

wi th sinmultaneous access to the conductive electrical

[01]  Thp pregentisiiciastroictatas o Hifteld sagsdl disphaatpansds ded particularly to passive
. exi bl [ passive

marlt:rljé’?zrﬁisaag P glgel\ﬂn%n%:%l%tggas, &rrﬁalﬁl?%g&g%tﬁes%né% c liquid

crystal display devices, usually contain rows and
BAAKGROR N conductive traces such as indiumtin oxide

on opposi ng substrates through which the electrica

pul ses or signals are sent to switch the devices.
[02] TheEbkeibt disvday dacesfidd bapattiechmdclbattantipn dfic guitsfersibles

mep O R S ol TR o £ReCeR, B Bl h s hn BES GvareL Botential

befk@itd sucRak RhdwP E%ﬁé §0ét§1gQB@Hn|1(ﬁfég,| PogenAgiy @ﬁ&geﬁh&ﬁﬂacturmg
identical wd webs, the contacts are buried

Coﬁhﬁmdéﬂﬁﬁ@ﬂﬁbﬂgQﬁ@wﬂﬁbn. [04] This is partially
all eviated by offsetting the substrates giving access

[03] MJn%Eacgﬁ g gstl% 191%:1‘ xl cfé@fé%s (fl{érbndoﬂﬁ%@o%rs Q)&%qun%%)g@‘% ! of)l%ﬁl in

ernati vel

singulaghg &te&&vrcamwbﬁ smuultaheoldlafcé@s enthe sba®tivOclsttigall 1adds buried
t he devices without |gsin access to the electrica
Wl'ihéhfélg PAgShifVBHTI Shaice ¢ it thgdevaess i) dEsCorf B [nethagiy g matrix

dri9inkfs e{)sué?lr as%M cSteric ﬁlla %‘téﬂ d ' ®Yic tu@ﬁdl contain rows

co t|ng et ween t e su trates ing through one
and uchiumnabécomdubtwitra&es s.tch hs ngilmrhelneﬂxeahat o1l glosingadisstates through

t he. opposi ubstrat not trivjal since
whighga? RS HRES ot P Re BEA0) '8 gristh B Rbbes tGidiel fraces ar
pattd¥BeddElPHRL@EstraRE 98ch 450 B*h& R SMMARY Obtaining access to these
electrical leads in a device produced via a roll-to-roll process is challenging because, given

identical width webs, all the contacts are buried inside the construction.

[04] This is partially alleviated by offsetting the substrates giving access to the electrical leads
running perpendicular to the web direction. Alternatively, the top and bottom substrates
can be cut to different sizes to singulate the devices without losing access to the electrical
leads. Conventional cutting techniques are especially difficult for devices with thin
display material coating between the substrates. Cutting through one substrate without
scratching the electrical leads on the opposing substrate is not trivial since very few

precise-depth cutting technologies can be accurate in the micrometer range.
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[06] The present disclosure relates to liquid crystal

di spl ay panels and particularly to passive matrix
waele@ploaasspanel s and net hods of nmanufacturing tPE/E82088/064936

[07] In a first enbodinent, a liquid crystal cel

article includes a layer of liquid crystal materi al

di sposed between a first polyneric substrate and a
BRIEEShIMMARYeri c substrate. The first polyneric

substrate i ncl udes a plurallty of first paralla
Tha?npeﬁ% d dscgogpre rgl%tc'ets lﬂ% cr;%taflra s'p p&n%l 4%? 1 ftrl po aﬁ)asswe
magirdldispigy phmedd atﬁiu’ﬁéﬂlﬁ@d (ef,maamﬂamriﬂgrtﬁé setrﬁé ease |iner

disposed on the first polyneric substrate. The second

nerlc substrate includes a plurality of seco

In g &FS& emgpdigihgsdiquidcryptakecd] atiele msludss p ks eblbGHd crystal material
dlsgbgeﬂ%{v%é %rﬁrg'tg&q’?ﬂeruf Qvkiige %hnf §Eec@b&‘§ Fy'n%?l]c Mktrate. The first

| sposed bet ween ayer of 11qui rystal materia
polynetric lsebskmteandluée:sbsplnaiﬂlw of st paralétl cpmdugties fraces extendlng ina

bstrate further, inclu a renpvabl e porti.o i'S
firg SRt B pi ey Snane Ry R Gy Bl Ptet SRy et
su‘tfs'tt‘é&t afl®d BAP Feléa's@ ﬁﬁeﬂcﬁsﬁ&p&?th@ fﬁﬁrpbly%ﬁbr{%fsuBﬁﬁaté AYIRS second

rquid crystal material or second “par al

polo'mdo cstﬂv&vtetet inelodes a plogity of @n@tdmralmhbomdun'em traggs extending in a

sedB Oty TRBUPET i T ity Autsh B S R Bt gen R B SPriquia

cry@fal hia€piatlarty %8 b@ondBlietdagl TheSROASRUR@IMRBR A filrthef includes a
meric substrate and a second pol yneric substrate.

pol
renme)éh nosftlorp@pylﬁémaéa@o Femrthe &rst ﬁ@f) psis subssrate with the fept release

e L

codugdtatragegt eri al and the first substrate, and a first
rel ease |iner disposed on the first polyneric

R BTN B0 B BRE G AV ey e o (ifpdegies providing
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The second polyneric substrate includes a plura ity of
p0bemonduh%wﬁddndawoomdUmﬂwmen¢mﬂoeaeeiheﬁdnpgbnwnasubﬁnue
) ond, di rect.i.on or the first d|r
incEES B DL i e PR SPER i treb b ia e gl TR B o
dispostdtoRey&a Ry STHquRE @ystdinBatbBilRad thfidsh@rbstrdi6)] Ahd@Stirst

separating the first release liner and the renovabl e

relggse dinerrdispesedkpothe fastiwlymente sibstraie thafiest pelymeriggilptrate further
cof e} B Gl e Ly b HERAT AN AP i
cryd®l hactriafl. Teowetand polimeriasdbstit dnatides halurailylofisecind gatullel
conductive traces extending in a second direction orthogonal to the first direction and
disposed between the layer of liquid crystal material and the second substrate. The
method further includes separating the first release liner and the removable portion to

expose a portion of the layer of liquid crystal material or a portion of the second parallel

conductive traces.

In a further embodiment, a method of manufacturing a liquid crystal cell includes
disposing a layer of liquid crystal material between a first polymeric substrate and a

second polymeric substrate forming a liquid crystal cell. The first polymeric substrate

.
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di sposing a layer of liquid crystal material between a

first polynmeric substrate and a second polyneric
wauwsvemse forming a liquid crystal cell. The PET/ES2008/064936

pol ynmeric substrateincludes a plurality of first

paral | el conductive traces extending in a first

di rection_and di sposed between the |layer of liquid

inchydes g plurphity of ifizyt parsdich qs)@dmtwttrag@ﬂo@tt@naiﬂ@ 1né‘rféf5tadlch1ﬂ§1% and
dlsgﬁ e?%%%éehqgilag 0 St ‘ﬁgi (%g%%l?ﬁ%tglg%%é r IS 1@? ?tﬁ%t?, and a first
relesapinesdisgsed oetheviakd Imlmasﬂd substraitighs so polypeliy sebstrate further

substrate includes a plurali of secqnd paral| el )
CORBtBE f F</BOY 10 t eﬁ@n‘{ gP lymgre 8&’6“6*? ﬁ‘écil‘t“;eé @ plurality of
sec%ha B%ﬁ@ﬁ!onﬁﬁ’ctfv@ QraEésr é{tten‘ah{geiﬁta' s@&rﬁrlgregilép&%ﬁ%oﬁﬁttmrst

l'ayer of liquid crystal” material and the second
dlrscutmtamdtdapos'ddéoenmdmdlje fayet ¢fdiquichaly staleatsepleandthagecomd

f|r eIe e, Liner. the renoyahl e porti.on to
sutés)gﬁ S nbegliqq %ﬁﬂgrfln?]ﬁgesl sgygrptn&g ‘}ﬁ qjﬂﬁl gle%sre)}gltegffmd the removable
pofRheb bRAhosOh @rtﬁ)(ﬁrdfltWIagér df'hg A8l Rat@dlloRh portion of the second
conductive traces. BRI DESCRI PTI ON OF THE W NGS
pafaligf comphectivavi@aes: on may be nore conpl etely under st ood
in consideration of the follow ng detail ed description
0 i nvention in connection
B%Fﬁé@@éﬁ@ﬁp@%ﬁ@%@ in which: [11] FIG 1
is a schematic top view of an illustrative |am nation
ThQﬁnJeﬂ@or?HlQ? bE A2 cipl @ie@%@de%h BhsilldrAtit oAby BRwing
I's on conti nuous ing, [12] FIG 2 1s a
detsdtﬂadmtlnp:tlcm afevavipesemobodiments bf thetinentivr il eominpetidnomith the
in FIG 1 aken along line 2-2; [13] FIG 3
acqoglpém%leﬁéiﬁaé’i’lflﬁs 6‘?3’5} mof an illustrative roll-to-roll
| am nation process for formng a nunber of liquid
FIG! Y % Abche@biliStopi&o BF bl URGatWRIBinR@tioh dftwddubstratddFofGing a
are schematic top views of an illustrative |amnation
numberwfdlqslwo@wtalt@glsp@pmtﬁgloas wabeg: of |iquid crystal
cell's on continuous webbing according to the Exanpl e;
Flén?I 15[ J‘?c]hellﬁla& ge kf%\xfaofscﬁgﬁ ét?vetlg 1n\£1't18 sﬁwtﬁfﬁ%l@ M and taken
Ustrative Tar natlon two substrates tormn
alongine2-f |iquid crystal ceI I s on continuous vvebbl ng.
[16] The figures are not necessarily to scale. Like

FIfi davirehtitgtpetageo it il Ham fugop pragees fo forming
a nOHIBBEST Kfid EfySihl EPls G LBRAMNDAL weBbiagdi ven figure is not
intended to imt the conponent in anot her figure

FIGs. 4A-4C are schematic top views of an illustrative lamination of two substrates
forming a number of liquid crystal cells on continuous webbing according to the Example;

and

FIG. 5 is a schematic top view of another illustrative lamination of two substrates forming

a number of liquid crystal cells on continuous webbing.

The figures are not necessarily to scale. Like numbers used in the figures refer to like

components. However, it will be understood that the use of a number to refer to a
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| abel ed wth the same nunber. DETAI LED DESCRI PTI ON

[17] In the foll ow ng description, reference is nade
W0 oovle2eat conpanyi ng drawi ngs that form a partP¢EUS29D§/064936

and in which are shown by way of illustration severa

speci fic enbodinents. It is to be understood that

ot her enbodi nents are contenpl ated and may be nade
compeneatiin Hgiyett fipwg 1f pYintendedde dipdt Be cepppnant g agoper figure
ldﬁﬁﬁﬁﬁpthQMﬁghbﬂﬂm~The foll owi ng detailed description,

ore, 1s not to be taken in a limting sense.

[18] Al scientific and technical terns used herein
DERVIE ETEBESOBSPTIOMONl y used in the art unl ess

ot herw se specified. The definitions provided herein

are to facilitate understanding of certain terms used
In thedoilmnng despsiptiom, rafedenge es m@de tegbmaccomphiying dramangsgbpeorm a

palg ﬁareg ?nsxgﬁ tch %{reisg{g?vz é’x\%a e llﬁslgraftlggtss%\%téﬂ Sp %C(_lf 1¢ embodiments. It
is BRIt Srstodd thap Biet e@bodieA akd aﬁltéiﬁlﬁated And BRY be made without
specification and clains are to be understood as being
deppsdng fra@ theysepe of sritibeicts prpjert ievondeim Fhgdellewmg detailed
: the contrary, the
dﬁﬁ%@eégééﬁg%g%gﬁgﬁéiEég% &?%fﬁﬁﬁﬁﬁ 1} “f oregoi ng
speC|f|cat|on and attached clains are approxi nmations
Al deatti€iapnd sachinidggemd usgd bpom dve ndasaﬁinge dorpmopkymsb@m the art

ught to be .qobta t hose n
Gy enic PRERL RS T i b A Suat b8kt o 13g] b wrderstanding
of E&Fd'lﬂ %hh?ﬁse@lffré'ﬂlﬂeﬁ[y [5Rbin B0 GRS R YnBRAB At fhe! s@&ﬂel{qfﬁe present
all nunbers subsumeéd within that range (e.g. 1t
dwphsmﬁdes 1, 1.5, 2, 2.75, 3, 3.80, 4, and 5) and any
range wthin that range [21] As used in this
Unie%? hfe{:v(v:l%é in 1ca.|faela al‘i aumﬁtgrg %)r(] dr%ssm tge%télrees ! ggansloﬁ] la%(ri physical
prdpaitics gs@l Mrtlﬁ?é sﬂeeffﬁﬁtecﬁﬁ &nd dlznhﬁaSe ol mdsiseidl as Ibaag Inyodified in
dictates otherwi se. As used in this specification and

a”tlfrﬁéanﬁﬁﬁ)@h@é dergy ‘bast.” yseordinehy . upfess 1@1@&4@ #hq gpntrary, the
nul%gﬁ%ac]% nie%ré ]Qe? ﬁlethé %L%’cﬂhg% ﬂﬁg?(%g']m(#eﬁ{a@ﬁesd él!ﬁﬁls arc

con ear ctates e present
appelosichadions that ednataﬁs dép&nﬂllng lmpdn dre)(Rtilad:d Iﬂ‘op@h&ysqmghﬂbé)e obtained
nd particul arly SSi Vv el ay panel s and
by hakded i haATH et Bntorh PRl b o ng

apreci si on-dept h cuttlng following the formation of
Tht R&ithfiGiHd thihetRh PlanS&! Uy ndPélints iBKLAG all numbers subsumed within

that range (e.g. 1 to 5 includes 1, 1.5, 2, 2.75, 3, 3.80, 4, and 5) and any range within that

range.

(13 ” (13

As used in this specification and the appended claims, the singular forms “a”, “an”, and

“the” encompass embodiments having plural referents, unless the content clearly dictates
otherwise. As used in this specification and the appended claims, the term “or” is
generally employed in its sense including “and/or” unless the content clearly dictates

otherwise.

The present disclosure relates to liquid crystal display panels and particularly to passive

matrix display panels and methods of manufacturing the same. Instead of doing a
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scratching or destroying the electrical |eads on the

opposi ng substrate), "w ndows" can be pre-cut in the
weawsvemse(s) before liquid crystal coating aneCT/US2008/064936

| am nating and renoved |ater in the process after the

liquid crystal coating and | am nation steps. The

"W ndow' can be rectangular, a slit or any other o
prosestanedaptiveutting forlowangiths Harsetion @ theduiborabiabesd! (apbrisking

r - BV : - gl 18

sorfl i e B ol At 1A SRR PORNRS) MbinBhbl Scan be
preseihsit thatsabafatels) ebat iliggidaomghtil vustingediddesitatieg andkenafved later in

damagi ng t he .canductive ] eads on. the opposite . .
thegiipets A tgfheqmggnﬁ&l EFHBgAPf APt Stt%(%s éfllweeava%dow can be
recy¥bigliBir L \it B her! JAVEALdrAMNiZeSand RhaOrel hiPdd! 6 decBthe clectrical

apgreC|at|on f various aspects of the invention wll
leae Braiquéichg thessughndovdi”se ukts ioorthosubstigcexlamphies the need of cutting

rovi ded. bel ow. 3] FI l.is. ematic, top Vview of

BTG aprite PR G ik TeBeE P e Sy S on
thdBpposite @ibsthdtlbihdlosing ThAducti®lt] $n thOQ 1044sC AMhilldHAG PSesent invention
~ webbing. Each illustrated substrate is a segnent of
1s et §e Hpuiedsanpipbriciglon Wil ERigousas pecteafribhinviateon Wil gained through

cells. 14, nder st o t each substrate can have
4 d‘rfrst%lrlseﬁ?’oé1 rOffﬂéeséxagn &q?ssp lra\ﬁlggcl1 herlﬁ‘évhy enbodi nents, that the

each conti nuous webbing has a plurality of cell such
F16s1 if Dschexatiptop, vidO o6an ithseativRJamdination ef twadsubktratey rming a

or 100. or, nore, gs gesired. FI G is a Qﬂenatic I de
nuppghpTaruichaystrl Ge8e 1 99 PY sontHvP NG hbih 1f strefed supstrate is a
sodfh LA FERO AL ife bR S Qg M RS 1 b derstood tha
cadhetubstiad cdnllthvd inspo sektshet wead ireambny smbbingn®ey that the each

substrate .130 and a,secon ol ric substrate 12
coptBpuHEDYR s SE0D B FIRY SaBPRoad Bhfiera 25 or more,
50 B Hodd, lok YO@br fbfS bis 8aial| BIGCPRAUGhENMSId §idC @8wlodZhe illustrative

extending in a first direction and di sposed between

lanpinetidneshewnaf FlGgliand takys elong hae @12, dfach ligualatystidecetlisegment 100

iR RO o0yl P BLERPR B8R e wSRARSH subsir
13@ahogddend polyhldeic Bhibstatd £20. of first parall el

conductive traces 132 are divided into a plurality of
discrete first portions 102 having first trace en

d
Thg figst @Bkyggrﬁ@ugg@%@q mg]@éeseqqﬁgl_r ll[ngfj ﬁrﬁh]éarglg‘é Gﬁ%ductige traces 132
ext@f?&ﬁ{gﬁg %1 firs? Hgéétfoﬁtaﬁd Jdr?sgoéeraledeﬂg@eﬁ the %/E’Ir & liqﬁ]ﬁ’daagstﬁlelﬁgt@gal 110

par a conductive traces 122 extending I econd
andlthedasti sobstoutd hilyohdirsttraeddedinkr 1S5 is dispesddi amnthafigst polymeric

su%l_tﬂ%{)egﬁﬁdllﬁ glta\é\g glglhéglg}?hg{ ﬁ]rgtpi&riétld%%:fﬁst%@feﬁéon%gtlevrel t?alces 132
are divided into a plurality of discrete first portions 102 having first trace ends and

opposing second trace ends.

The second polymeric substrate 120 includes a plurality of second parallel conductive
traces 122 extending in a second direction orthogonal to the first direction and disposed
between the layer of liquid crystal material 110 and the second substrate 120. In many
embodiments, a second release liner 140 is disposed on the second polymeric substrate

120. In many embodiments, the plurality of second parallel conductive traces 122 are
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enbodi nents, a second release |iner 140 is di sposed on
the second polyneric substrate 120. In many
weewodiasent s, the plurality of second paral | el PCT/US2008/064936
conductive traces 122 aredivided into a plurality of
di screte second portions 101 having first trace ends
and‘onosin second trace ends. I n sone enbodi nents,
1310

diviiged iptoua RIpTaf iy @fdiscaete seropdpartioap 18bhenies fiss tragends and o
op sﬁlg%jﬁ%@(%ﬂd’]tlﬂ&lé%nhé. %%Phﬁ%%ﬁaﬁi’fﬁenﬁ, %egqlﬁﬁﬂﬁl S LG &l‘allel
In ating each 'cell. | efir polymeric
cosdubfte atees 13D afeutohtiewous hiabtheshare tenowals| fernpsal by mgul@shg cach
hat is separable fromthe first polynmeric substrate
€130 with the first release liner 150 to expose a
portion of the layer of liquid crystal material 110,

Tht Rt pb&rﬂ@ri@%ﬁbﬁi’é@é/ 1300r B BOS Elud&CLRhoR b8 bﬁlon 134 that is
conduct’i ve traces 122. The rennvableipor ion 134 is
1

scrpeqbde fiomdgheitsh polymeric welstra B0l nwithathafirstreleascHimct 13%to expose a

o BT F SRR et 170o ER By Rabled W bt apegne

parhB8l. cohbiective RRY&I22. POk tré@eyabikdpdriotl @34 38Epdt¥ted with the liner 150
fredetern1ned slit or line of weakness 135 such as,
an

avaefamghe firsh pplyptcsie subssigtd 139eaas thhemevablediagid Yesgparates from

it. ' 5 J
theSielrhinfile Kol IR 1382 TRE RS bR RGO YA etined by o
prquTetmmgd sﬁﬂgjﬂi_ thglf lgekblesf ﬁ?ﬂ such aﬁ,gfby e}eiﬂfqﬂd!al @nﬁosab t'tﬁua litne. The
t )
préﬁz@ﬁﬁ?? sorilieIof &@@1%1};8@ éﬁ%@s}aglghoegfol%g% Promnigss i mathqdssuch as,

for%%%@%?hﬁghﬁtg{@éfag@rc% nghP@LYREr i ¢ substrate 120 with

the secon ase l'inéf 140 to expose a portion 126
of the layer of liquid crystal material 110, that can
In trenyepbddiawals as ollewpden FlGsi, thasabhébolymedasubsirete 120 further

. traces 132. . The.re bl e portion 124 is separated

in R BB el it T2 kel R oAt e bR PRO ARG shisrate

126 Whhtth@tRodPf]ase lihe 1407D¥ARIsE alpbitRn 124G fsRPRYEESiquid crystal
fromthe renmai ni ng second polyneric substrate 120. The

magesiab i Hbthat sar be wipetl2avay o gepash digst pprafichroadeetiicriiagel32. The
ILtor Ji £ n Si; for L e
relsb o 4t S FRARE R SR A0 R Y B e

polvarkiosaisstrhibl 20ai therchmrvasld linyr Pdlysepsafeyifrofethe @emsidiblg second

as, for exanple, die cutting, laser cutting, . .
PolysEs sHbratealid- tlie renReablg pEfiomihéd 15 desineBY  peisterpined slit or
in g SAECEL A S0l 88160 S U A B S ior
linb ef wegmessol XScrambk ifopuad byr angtuabfut slethodanth @ for b@8mplEheic

rempvabl e portions can b eel ed away fromthe
cuiBEy e PR RERRGRHBEITHG FEr ol ease

The first portions 102 and second portions 101 are registered and laminated together with
the liquid crystal layer disposed there between to form liquid crystal cell portions 103.
The removable portions can be peeled away from the polymeric substrate with the release
liner to allow access to the underlying conductive traces on the opposing polymeric
substrate forming the liquid crystal cell or passive matrix liquid crystal cell. Then, each
liquid crystal cell portion 103 can be singulated and assembled into a display device, as

desired.
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liner to allow access to the underlying conductive

traces on the opposing polyneric substrate form ng the
wO p@paloekedT ystal cell or passive matrix |iquid BPCHES208/064936

cell. Then, each liquid crystal cell portion 103 can

be singul ated and assenbled into a display device, as

desired.[29] The liquid crystal cell constructions

The &geidi grede] sBb gensimatiamselepatisd giovsranddhemgtiogs of forming a
coﬁg Bh@%%ﬁnggpﬁw@ V\ﬁfstall kéité' s GneT bBlowe gkd&%eg%%%y Hetaining
es ' a way o

OW, prov obtai ning ac¢
acc&lsmteﬂeomdal lcaddsndacadl beanedm wsieds dlrSplw mechnkslogiy sphayntinuous

ech ti nuous_.roll-to-roll proc . . .
rolley gy g%%raﬁ?@&éég‘é%n%%OE%&P%E’PPWU%H“ Siftseeribed herein
incHRRG! dabe theRRHGH Bbﬂaﬁf:a{clégs% t@ eﬁ@t?ﬁéalq@{l(ﬁoﬂtejf fénﬁﬁ’étﬁinﬁby removing the

access to electrical Teads after l'am nation by
pre- ettwrtwgls taiwompeﬁedud: dﬂmgiplr@m depth anttmpeaafed lanonaainngnd

[ utt| after ation, .an . :
el R 8t st SiatcPgr g oy R R porglion Aoes sy ieqgs during
prdche- déﬁ!h%&lﬂg%&‘te@ l@ghatignallt 1s@admtslieolL N e eeSRed8PNhdows or

cutting after lam nation. It is advantageous to keep

0p¢m@smréemgvab\lﬁ pritors iorplasgamihegabeirate @rmfvabwstlpe rhtqutdrfgystal
d
coat1n>g r{laa%lgﬁ élf‘g ﬁﬁ& i)aﬁeecggtq?ﬁ)/%s wﬁl\%‘cfﬁ cult gzlijncfjow is removed

hs space that

prlhﬁmnﬁﬁﬁng/mﬁ@dltlbﬁhlm Racidp th pnécw Wﬁldl’oezl’liﬁ\p@d:e REsuls i mlnlmizing
coating. Additionally, I eavi ng the pre-cut w ndow
cogiingdatcHuBtinMshatmay osewi e g suedan dgngsefevbsipts %ﬂ@ﬁaﬂhe

su Xte%%g &f s alﬁ%{qﬁig Hné}haﬂﬁﬁ sgtfvess y@éﬁaﬁﬁ{;ﬁh&tﬁée@éﬂ%@ﬁ the

e Su ate C e pre- cut agal nst t I ner,
sulsentcemdalse preat patern togathekéeps doatiig. t Afesthd Sd)artiiltge's amdpleted,

the pre-cu at t et her durin coat After th .
thediiig PﬁbthF%Lﬁg ﬁ?fgaef%? her Ahermeine Row ﬁbthﬁ@éq 6 wiffow is
redd¥e@! €.iflid BlystahB1aR¥AEcdnl %Ereﬁ‘i%vé’H‘i%r’thé Oi%lrptgreof G reYMoQg@Wmdow

is renoved. "Liquid crystal materi al e renoved in
by tvhping ivathrent appofpriateesobesmbsuest] agd isgfwop3d ylonheli axgnathdnol snobtain

approprijate, solvent . such as, isopropyl alcohol or
accﬁg{)ﬁqéﬁ%igar?8168&03‘9%3‘%?0cess to the bare el ectrical
| eads. [30] The first polyneric substrate 130 and the

Ths €0 pdlyRerHabite S 1Bdndahe sckdhd pelimbeic kasie@ 120 @t be formed of
usef ul Eol ymeric material. |In many enbodi nents, one or

any, iUl oI AETG Batstids fh sraay ey@edwtq ote eilpth golymeric substrates

13? 51?(2%5 Gle t}a%slya{rétg% Gis Ul@gét& %m%mi’i% {Eenlltesﬁrs f_d?)@rmenc

yrrerl c's rate e secon
sulsthgt lBﬂtaﬁd 1i2scasrel podymede fubstrata 130 lateabhﬁemﬂbmmtable

terial a ffici ent nmechani cal propertjes ot
polygicge. gl ﬂgﬁtﬂ SRR EIRRE PO (Boc Sisith Sy Pgeibiliy)
to Bé-’fnlocés@e(f 2ld rofRB QBQEH&ratgé( By kdit- H%Jll?lwlhat WRband i a"ﬁ‘?@é&gs

IS a process
where material is wound onto or unwound from a support, as well as further processed in

some way. Examples of further processes include coating, slitting, blanking, and exposing
to radiation, or the like. Examples of such polymers include thermoplastic polymers.
Examples of useful thermoplastic polymers include polyolefins, polyacrylates,
polyamides, polyimides, polycarbonates, polyesters, and biphenol- or naphthalene-based
liquid crystal polymers. Further examples of useful thermoplastics include polyethylene,
polypropylene, polystyrene, poly(methylmethacrylate), polycarbonate of bisphenol A,
poly(vinyl chloride), polyethylene terephthalate, polyethylene naphthalate, and
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[31]

[32]

[33]

where material is wound onto or unwound from a
support, as well as further processed in sone way.
wE@apdwe7 of further processes include coati ngPCT/US2008/064936
slitting, blanking, and exposing to radiation, or the
i ke. Exanples of such polyners include thernoplastic
nmers. Exanples of useful thernoplastic polyners

po yg‘lé%{ﬂ&gen@ drgadar Semepbithese plvarcessalsqlinvg aptierd properties (..,
) ARRm B KSRGS LTSI ARl

Wherelﬁmmlteﬁ S\iotnfd 31@961?1 la plaham:ﬂd) pd>ml$1b1io|c,$uit:lna:d prdecarbonates, polyimides,
0 ene, pol ypropyl ene, polystyrene,
an%%TéﬁW%%ﬁ?lnethacrylate), pol ycar bonat e of bi spheno

A, poly(vinyl chloride), polyethylene terephthal ate,

ThP @i %bgﬂe@ﬁ%uﬂﬁﬁlﬂé 1) Aldahe SRERPhIGMICAY kicl@RR 120 are flexible. The
fluoride). Sone of these polyners also have optica

firgsolpenatei 39 and thye sccomdsudplaated d§ yart heve anpkisciuhdrokness. These

speci al | -suikted for certain displa . o
ol R b biet Tah P A Pty m Rl b7 Py af tigpgyy ranging n
gel@81dkHh @bout SURTraEctBE kY CEOMDANRS BSersRR iR SIgScro@B Rt Do 500

polyesters. [31] The first polyneric substrate 130 and
migrgEciEs OF fropbl §mer Pt 2h Bmcmmt%@r fioay 7 hmécrompggrs to 200
nﬁ%%h%&xgubstrate 130 and the second substrate 120 can

ave any useful thickness. These polyneric substrates

130 and 120 can be manufactured in a variety of
The plueiite 9§ first pagilelgcondugsn emads F32cumd phoulity Df second petadels
tpo 1000 m 5 meters or from25.m croneters to 500
confUHgmiEs 422 6n b BRMSHITTEHSARY BRENTTSuggs. for cRample,

spUfeSih OBk Rfi &l V%orfdégéﬁ‘it?oﬁl dRIGhOTRE T e feRalBdBonductive traces 132,
m croneters. [32] The plurality of first parallel

122 oardorca folddivelyamadud B2, madppur@iiing: bf msgconkbdyacas, thé

P RS 5P R e A 3RSl conuct

tra¥e@AGR, HEPQSIihdGd: ABMnt B okidk 8r IThewRieh add 8 tr&Rpsdat tb Wesible
traces 132, 122 can be a relatively conducti ve,

light; denepdingron thotrkngss afrthallity cendyetor nimmany emeodimeats! the
paﬁ%ﬁglgct%fﬁaﬁﬁfﬁfewaggﬁeﬁél% h%ﬁaﬁgeﬁ&%ﬂ& LANSHE E‘%%? re&%‘g%(lt:sg 'n'Pllleeparallel

e ‘paral I"él "con ive traces
condictivigd@aden dB2NM2Rican axvdkmyarseful BickMasscduck ag) foeexample, a thickness
transparent to visible Iight, depending_on the .
of {9l 8@ pws sThspatterd aftles g e%uctlvwrﬁ%ﬁ33%arﬂ%dv%¢ﬁp§9d in part

on ttﬁ‘éetgpg{)f‘{l}kﬁ%/ ?@P?néés%ieﬁeét?a&&% ,eﬁlcljr A¢sizd %ﬁeﬂlﬁ% eiaiii]spellay, etc. The

gen resistivity. e para
paretcldwotuotee ttmacsel32] B2 cdhAAclodna havetimoyy osidé,wl zinc oxide, or other
t hi ckness such as, [or exanpl e, a thickness of 10-100

ApRIAPTIAH SOHMCHYT Malstiak he paral | el conductive traces 132,
122 may depend in part

The liquid crystal layer 110 can be formed of any liquid crystal useful for display
applications such as passive matrix displays. In many embodiments, the liquid crystal
layer 110 is formed of a cholesteric liquid crystal. Cholesteric liquid crystal compounds
generally include molecular units that are chiral in nature (e.g., molecules that do not
possess a mirror plane) and molecular units that are mesogenic in nature (e.g., molecules
that exhibit liquid crystal phases) and can be polymers. Cholesteric liquid crystal

compositions may also include achiral liquid crystal compounds (nematic) mixed with or



[34]

[35]

on the type of display and design paraneters, such as

size of end user display, etc. The parallel conductive
W@ e@ee826182, 122 can include a tin antinony oxPUEUSA08/064936

zinc oxide, or other appropriate conductive nmaterial.

[33] The liquid crystal layer 110 can be fornmed of any

liquid crystal useful for display applications such as
conaigyie fechimat pike dhelpytercsliquic crysisl RIS OF Hratqrgds include
co%nP&Hldg hg{;ﬁ‘l gkoleggﬁ hé&g rcbisu{l ?q as g g{h;/cgttgga r@c%ﬁ(&ﬁe nit vector
thag epsterfa:ls Itlye cﬂlmhum of nwdrepUbed moddutar tahgﬂtmart)aoﬁ:the tighidicnystal

nat ure nol ecul es .t hat. do not Ssess .
rotgies Hed he&wap%hle% A58 t&ﬁﬁl@gn@%?era?@lﬁ@%@ébﬁ @rchr Cholesteric
llqﬁlﬁtcﬁs@al CEmi gosm@ﬁél &€ Hfs@ et had toea?é thhltnelrﬂaﬁe 'll‘aufiirc)f*y%ttﬁl

phases) can be polyners. Cholesteric liquid
compq&;mtais (Tdnmpdshl of tasholesterad Bouid woistad eorapdnitia or hafeiia is the

it LR RO o i RO L b IR Sh Th eseri

hel@f) thRtiehke for thdClirder m&m&m@&%@éor& gree§ NPhie Afs@intk€is generally
liquid crystal phase in which the director (the unit

10§ sgt@smaerhat specifies the direction of average |oca

nmol ecul ar alignnment) of the liquid crystal rotates in

f ' L

Th? RH?A bfag% ol@s*?é?@[)qugi ?Jg?clalg ﬁ?ﬁeg%ﬁ%ﬂ iE;r 9@[11'9?& B;g H{&lﬁg o?Bth‘eRmse
combmig @@../8f @poBthctioatis) althiral coﬁqmihdi Wlﬂhlaqwhdltlc ﬂlxqaidairystal

conp03|t|ons The pitch of the cho|esteri ui d
copouda Thechplssiers aﬁass rca%lr*%i)? pd up%(l bha clyjr ﬂlaﬂ @@utdi GHysgal

c I

O e bR o5 o 85 g R BT UR A Geifpound
andltheeetmatic tiquidatrwsta compowghor3fgenidg rTehe shehmh t\slsdofyha dwector

resho e ER P PRI R 2] (htedschin ok OB e Refaaelgvhigh in tumn

gividk XS tAE wal EIBighh S8caRRBEMERGN 6ﬁhghu HBY example, the pitch can be
copol ymeri zation) a chiral conpound with a nematic

sellscpt@fu thth@télnfaBratgg meibagticn isTeek Itbfstn@l’oulq: uptragdetceminfrared
e_i.nd 1$y a chiral non-liquid crystal

“mﬁﬁfggt ?gn$%% ﬂ% ch may depend on the relative ratios
by wei ght of the chiral conmpound and the nematic

Chblegitgtid liquidsirystal conpowi, mbluﬁatgejhb&hterﬁrﬂlqllﬂd&hmzﬁIpotymeis are
of the director results in a spatially periodic
cengat!lvaknonyn 47 twigally Emeliheve rradeTey Caélfbet%%d F?a%l?q Qptical bodies.

Exm:p%e of £h1$aerrbh]8 e¥ﬁﬁc ﬁlgﬁﬁ Ctégst%—,%% @M‘Pe\fﬁ h_ng 8 ve@lPELd. W&t Nos.

4 296]466; 52%130225& 5t8|86I24BhESABT &Ry Sr7@bjeeet an(drﬁ 7434 Qﬁggglé gf which are
inctpgg%r%i 11%!61%' k?ygrﬁ{‘errgnvcleobther cgolelstgglcr: ?qul crysta‘fI Oel’lPl ounds can also be
used. A cholesteric liquid crystal compound may be selected for a particular application
or optical body based on one or more factors including, for example, refractive indices,
surface energy, pitch, processability, clarity, color, low absorption in the wavelength of
interest, compatibility with other components (¢.g., a nematic liquid crystal compound,
etc.), molecular weight, ease of manufacture, availability of the liquid crystal compound or
monomers to form a liquid crystal polymer, rheology, method and requirements of curing,

case of solvent removal, physical and chemical properties (for example, flexibility, tensile



[36]

[37]

[38]

[39]

[35] Cholesteric liquid crystal conpounds, including

cholesteric liquid crystal polyners, are generally
woeenmozwd typically any of these material s caPChES2088064936

to make optical bodies. Exanples of suitable

chol esteric liquid crystal polynmers are described in

U S. Pat. Nos. 4,293,435, 5,332,522, 5,886, 242,
strejieghy polyewt regstyne, s7ych spiptance.and phase tgAnsition tGiARER R eand case
OfF @7 rated herein by reference. Oher cholesteric

iquid crystal conpounds can al so be used. A

cholesteric liquid crystal conpound may be sel ected

In fany ambaalitxientsl ahrolapqicilamid cnystaﬂay)ﬁptii; e ablthd ylispasabllimrid crystal

one .or re ctor. nc or e
cof g o e g Lt 55 5B Pk ¢ protk el bge) Sihin'
polshikic b¥atri€ @éo‘ﬂﬁnudlf@\ﬁh@&? onpﬁlh&yeﬁlﬂodlﬂﬁnﬁéﬂm@ &36@9{& d%ersed liquid

|nterest conpatl |ty w t h ‘ot her conponents €. .
Cryﬁ@ha@mposntmqus éoromsiéwaiolmrp@unm indgesd phaserssiperatibafPIPS), Where

g Tyt ane B EEa PouTRRRAEh i ol %! phulatiqueqoy
polsiysit@iionahaties! , rheology, nmet hod and requirenents of
curing, ease of solvent renoval, physical and cheni ca

properties (for exanple, flexibjlit tensil estrength,

In ggny éﬁboqila@@t hirceonstygtion formseshisehisaellecive chpageric liquid

;

eryp B}l 80 ph SRRtk URkblay? ihoRERBoMr R ochlcRid Oy acposs the

paﬂaﬁylemndmctare pnabgsnm ﬁl%ms&etﬁe liqajdicelyseal y(sbahhgned in either the
osition that include |IQUId c %%

ref{fPE o LB S5 SHP SEISHRG Acalfank Hots %ﬁy R ey steble a

E=0C@0! | tH%l{Q}H&eE’ BR38ked!if? aRBROYIL Fe‘ﬁ?ﬂﬁhﬁ‘&‘ﬂ biftil 4B %@h)égﬁﬁ (i.e., the
di spersed liquid crystal conposition is for

deyiot ipriestabdal iSovitdhimgufeed thshielgear se franbednonre( Pr@S) lovvxmétlage pulse

the size of e for ui d c st.al phase dropl ets
whildSiefn B B BP0 oot s EEr S bR ae: BARP g e e
de¥itORitd & Sombatrdpi¢ StatdBticlefion dé1mRR %S thetfliab paRNStAtéICAh AMystrative

forns a bistable reflective cholesteric FIQUId crystal

drig¢ sqhicay for sm&@mg@nmprmekclmal@tﬂr@;}lqurqo@wt@lad{;ﬂdw afe., &HMLCD)
cells 1?855@1%&(2%)}? !P%Eé %e P, et%%l t({Aﬁlalﬁﬁlg l\%t?rc S lllg’p \ﬁ 117-146).

races Cause crys
Acabidgiped réfleceintd eérsmdwﬁ)lfagé bRt ddﬁ&l]jﬂd&ﬁﬁélnﬂlﬂl@ Qelld chm be
scatterlnﬂ focal conic state of these states
swiehag|te agetpgaryalyqpiavhieiethe @52111 tﬁrl@ghf‘apléna}r&amr quutaamalue at which

pot J[ﬂeccgﬁ M®inMhd P&c%féon%‘sttétle ﬁ?ﬁ[ #ﬁ@ﬁﬁﬁ@ﬁﬁrﬁ gr&luenéyhﬁd

is bista ar to
mnbhuﬂb)@mﬂmqnmﬂqadbgamambGMH&dhﬂﬁ@ewmulse while the
return fromfocal conic to planar requires a higher
evi.ce .into a ho

v o drive the t opi c
xR e L Rt e SRHESR a0 S, BB
Applitdhr1at3s7640 filed on November 8, 2007 (Attorney Docket No. 62381US002),
the disclosure of which is incorporated by reference herein and the disclosure therein gives
corresponding stable planar state reflection. By stable state reflection it is meant that after

being driven to the planar state by a voltage the cell experiences no loss of reflection after

standing at ambient conditions for about three days.

The liquid crystal layer 110 can have any useful thickness such as, for example, a

thickness in a range from 1 to 15 micrometers. This polymer dispersed liquid crystal layer
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[40]

[41]

[42]

drive schene for switching single pixel cholesteric
liquid crystal display (i.e., ChLCD) cells is
waele®enidsed by Deng-Ke Ynag et.al, (Annu. Rev. REI/E82008/064936
Sci. 1977, 27, 117-146). According to reflectance
versus vol tage plots described therein ChLCD cells can
be switched to a voltage value at which the cell is in
119 hevipg a Hueknepyine r@ng%pmalgte Iy gpigeomgteripre he fumad viayadiation
cu&?éanah% L b | R)Cﬁi ¢ i x;‘é HS%@tﬁf%Cé ke HP“' S€
requency and an‘p I't ude e practic
anyone skllled inthe art. [38] Exenplary |iquid
The pylythralr dspapabliquid ogsat Bydebldr ¢aned fomddiesy penodeésagn Whish a
Pat ent i ati n 11/557,540 f.iled on Novenber 8
reaﬁbb@zpr(éz@?ﬁwé U] RBIPoBIen 1 sBtrs nd PRIV et ol pany
emBbdiMEn &N tHeSed GO HROPA} e/ RYuid BFRTaE B&ﬁp&%[cﬁﬂ fBrrﬁ@Q sthPR phase
di sclosUre therein gives correspondi ng stable planar
wheteahe ligeiflicecstdl dnes By pelvabiriee s Aatlee asfijosdiongrelynerizss, the

polJBRY ssarfina P e BRA Sl EERML iR RPN HimZhfl Sy, oflets

dispédsed w&hﬁrhdpdlgna{t maiRi emis mwsetpaﬁﬂsm bsceaiowmer ee
days. [39] The liquid crystal %)er 110 can have any

poltyg@n@@thnﬁnéwéwaw@narafson figr PRk@ngn éhe RIPBHiredens dlee pqhyrner

ph%e sggaqgcg%fr 1{‘}? qtﬁic 121 %95&3? ﬁﬁﬁﬁﬁﬁﬁli@eﬁ%&lﬁ)ﬁ%@t JEﬁJI%IEer chain length

indrdnses. Ieegeadtivo melpctlpmwh@md covel emmpmmlacmdemmqmd arystal
radi ati on curing i.n a range fromO 1to 10 mMWcnR or
component. ARetY pPRARDEriZtiog iRy e POlYEIEr iTeUTeRN Gpmptonent. The
t
cop SRS BBt RS 0S CRR LB TEERY
ph:mempuhltus Imiymsnmdxed and pol yneri zed. |In many
enbodi ments, the reactive pre pol ymsr/l i qui d cryst al

i R BT A MU RS TIC R

ch&@dtmlﬁq@@ﬁyystahﬁla&eﬂaywn&@a@ﬁnaﬁ&scrtvgtglrﬁlmeﬁall ITadiliduid crystal
crystal formng liquid crystal domains (e

canipopiiceans jn @i spapgEtomint axyrusefupamgrsr Tnvateny gmbcr%m@nts the liquid
crﬂﬂ?&% 1?} %g&% n tﬂe 86 c?s%&od( E‘ratngé ﬁgﬁap@f OVJEE/ w% aotr 'r_f,%%yo to 95%

para
wtprocess, the poI ymer phase separ ates from t he [iquid
crystal during polynerization as the poI ymer chain

| ength | ncreases, .The reactive pr r/I|
The p %tPé’PiYéT&%Q‘PI% niptenep hgauy qu%\ﬂcﬁho&’ %‘W@F%aﬁon initiator. In
mah9 TRBBEMonts2 (HRPHORD AR aYdT%ﬁélﬁ&’és'h%rde' AAb Az ofes (c.g.,

pol ymer precursor component. Thé conporients are chosen
DamutWaava}jalﬁe prohyMierckl),i bepozain cthybsst alkylpbeposs, thcorphonares,a
' unt i | '

xar%ho thPoI;%ﬁ’t ones, phospfnne 0X é Yer.rg,r frée&%ireTM 819 available from Ciba
Specialty Chemicals), and their derivatives. Additional useful photo polymerization
initiators are described in U.S. 5,516,455 and is incorporated by reference to the extent it
does not conflict with the present disclosure. The photo polymerization initiator can be
present in the composition in any useful amount. In many embodiments, the photo
polymerization initiator can be present in a range from 0.01 to 10% wt, or from 0.1 to 5%

wt, or from 1 to 2% wt
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[43]

[44]

[45]

[46]

[47]

[41] The liquid crystal conponent can be any useful
liquid crystal such as, for exanple, a cholesteric

WO @atoekedT ystal material or a nematic |iquid cPgEUS2008/064936
material. The liquid crystal can be present in the
conposition in any useful anount. In many enbodi nents,
the liquid crystal can be present in the conposition a

In soapgyembedipenie. the ligsighogystal dgyver A bringbidensmoso, kepds (nepshown) to
ful
assg%glggﬁg%o&lﬂgé ¥ 6&?§ﬂa8ﬁ§'b%{v$éeﬁttﬁi’{1pc§rgrﬂeﬁ§ ng%@%at@sc‘e u

Izati1on'1niCiator ment s,
the photo initiator includes
FlGy3d lisoa(gchainla‘gict bepmopbimoiesratiec goll- td}hjildannl't(atin')l process 200 for

ava Iabl , _henzoi n ether kyl
forFii b e R TENRhfeS OF AreByTHERo RELCm o CBRrpasove. The
ap¥ht€30d RicBides 4 HBR G 29X mcoﬁﬁﬁuﬁl\é olyaklR shib @G BRAcbbing 230
Specialty Chemi cals), and their derivatives.

hastxdgi Riplwalaly of ﬁeﬁ‘t @araﬂhloctoa)dwivy m@p@szbn etenidmigtin atfostglizgegon, and

6, 455 0 ed b .
 spEparalel bheqtiBuaRidbind e R i VSR PACh Y piypaticy of
scdon@ peftlciionah @bdtRcesTin2 dR@dhgf layo®snidZhdet @éh bdthd bdlichonal to

can be present in the conposition in _any useful

thegfprsiditectipn m?nsemwlmémtﬁsthe phealgnef Brsp ewH@lrcp@éﬂqﬂ@ﬁ traces
23%\?&1 %l?l%a? Jﬁ[ om@%. Q&% }ga{r 2? W{)ndlfgtlé gr%%? % ng&- Z(gjl f)ﬁl{%hty of

dlssmm?pc&ﬁinmﬁsnhsttrﬂ),edtab@vd i T fdstabygﬂalof bc&t}tﬁlﬁloﬂsllﬁblymerlc substrate
i ncl ud cer eads (not shown 0 assi st
or }YPB‘?}P%I S?ﬁ% “diﬁ? P%f%r%ls%?&. ingr %‘é&%@é e f%@nwlb%@rqféonﬂnuous
b @Site ([r%e%bbﬁlgcim?im;lﬁ?& SLLGBLGsdiiaghag of an

ustratlve ro am nation process 200 for
forn1ng a nunber of liquid crystal cells on a
The eppa‘rattum%ﬂ wehidenfrsel agtseicbtghcmbmg/écvideh 833 p333raasaesat@D@ith the
ncl udes t|nu nmeri.c
firg AL e Mo b R0 30 n uRg At PR Mg or
peiférag (dedcribomabist) e firbtane Scodad vabbRigd 2BE 220 adpfeldétetmined
direction, and a second roll 201 of continuous

locgbpRsrhati corresnongd ﬁ@@@d@ptlvmwerﬁ:@dmt@smﬂ #hoe) of theaippesing
We%lng %%8@ Qx%rb%{ng reclgr%ﬂl%‘fedl t%ﬂg ethd 2GR € %%\ﬁ %E&d%ﬁg 2%1 forming
cond  di rect Fof bel ing 0ogoha

thedein@©dble portiohs D34 R224 ﬂbﬂﬂlvrmibt@s (dd@erllﬁﬁdtdbakie)tthat@fre fanissed with
paral | el conductive traces 232_ and IuralltX%gf second

thepfiery 330, 240 rbloating enminaiioa ot dmolingt andeicgendebclings 240, 220.

plurality of discrete portions as descri bed above. The
Thé h%%fratﬁé’hﬁﬂ 1%9%d@§ BAPDLE MPQYFrP 0¥ THRI Hé}‘m%%t}ﬁg g@fn@z@d’ The nip
230 i ncl udes a first release |iner 0 and
rolbex:dlmxtt thel firs2@d sofondovxtbbmgs 280 2A0ytorwrtidehs oipgtone 286 (where a
llql\ﬁ% crystﬁ d%s%gnselrr] Eidj gﬁgenaslessl?&qu gryrst%i ma erlal anrzielamlnag)es the liquid
crystal material between the first and second webbings 230, 220 and form the liquid

crystal cell webbing 207.

The liquid crystal cell webbing 207 can be cured via a curing element 260 and the release
liners 250, 240 removed from the liquid crystal cell webbing 207. In some embodiments,
the liquid crystal cell webbing 207 is cured via a curing element 260 and then the release
liners 250, 240 are removed from the liquid crystal cell webbing 207. In other

embodiments, the liquid crystal cell webbing 207 is cured via a curing element 260 after
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[48]

[49]

[50]

[45] The apparatus 200 includes first and second

cutting devices 233, 223 associated with the first and
W@ 2@oMekewkbbi ngs 230, 220. The cutting devi cesP@BBS2082@4936

cut, enboss, or perforate (described above) the first

and second webbi ngs 230, 220 at predeterm ned

| ocati ons that correspond to conductive trace

thergleaser linsed2 b 84 yregemprrd oy ke hgpidenisiah @elbW@@%%W The
L e L e S

to lhh emdahbn@ gmld@dte@a:tradeedn ﬂbmp@))sm@ polyatceic semraedomning the liquid
ners 250, 240 follo n1nat on o he first

Cryé C@E@&?&S%%trﬁsg%w efysv.@z@ﬁql[ Cfé(ﬁtﬁg RBLiBERys

Webﬂﬁ:lg vge %al‘?b@ﬁ fabe Odn Q%ll%dﬁ&l tb8P83 200l @a@h 1id6d st Rl oatlon can

pol e niprollers direct the first and sec
be wmbbliateg sin@ 8esen®Rl ihtowedisplandenig apdésatib@D@owber e a
quuid crystal di spenser 210 dispenses liquid crystal

am.n s the st al terla
FIGes S et [T OE REFRS i helits ftRRs TTBLE flpates forming
a nliAbet Mlﬁ]uhd erybtd] &1y Shalbon eehtinioabRicbiging OF ac idjtratéEsubstrate is a
liquid crystal cell webbing 207 can be cured via a

segant Afcatiarewrt woldong vdicrdrach s¢eaé hps mae selpsy a 3xggegment. It is

undFRNE A I Grld €1 3L UERD' i 4y i mans
embsdigiehedtheicactacatinog \ed:t&mfegwhasa@urah@ dffven stidteast &ireasaple, 10

| i ners 250, 240 are rempyed fromthe |iquid crystal
or ggfq. 2\5«/@58}%@ D@7 marey GtlREPT BIvED P HEMECS, %@ﬁéhﬂmé Gryetal cell

se%ﬁ6 ot er fllh f 5‘911(%9 taFHl'éfaeglaydllgpcﬁe&HétWégn & k“?smgafymerlc

ease s 250, 240 "are renoved
suliskratel 33 waind asﬁgcsﬁqiolmndric smbtttﬂtﬂ@Z(B @F desThibed gmyeabl e
portions 234, 224 are rempoved with the release liners

rcess ,to the vV
T Ak a8 S s S or PO eV PR SRR faces 332
extehdiHg ¢h £ Fiys Habctionl dnd AispPsti chPediBhé 1a¥el dfOLjuel &@Mﬁlt Iﬁhterlal and
cell. The liquid crystal cell continuous webbing 2

thecfpt wéstpatgéélh Arirgt rpleaspdiner. rdspiribed 3beeds dispesedion tth ﬁrs@
poﬁm{ AR %u‘tas? e] 33%0 gé lr/r?a% %ﬂ)ogl ezlct:g; grt)é epgﬁrgg f%r?t Zf%?ﬂ%l géjndgctive

trate 323@@“&[@(1 ¢ntb @Fle’aEW dﬁdl@fﬁﬁé fisk portibbis Bﬂaihawiﬁg first trace ends
| am nation of two substrates form ng a nunp

ang pRRASHESFyNddTace éndss 18pMe SmoBfTGHiTo e RA}@BBW@ Se@éléwaraﬂel
oL 802 MRS oy SRRl KR Pyt s

celsd@fhent. It is understood that each substrate can have
nore or |ess ceIIs in any arrangenent and in many

Thg g%ﬁ%ghg{g tn%:pc SHU qtr ?el@ il tuld%]sga?p e (Pfleseg(irbia parﬁlel conductive

traces 322 extending in a second direction orthogonal to the first direction and disposed

between the layer of liquid crystal material and the second substrate 320. In many
embodiments, a second release liner is disposed on the second polymeric substrate 320. In
many embodiments, the plurality of second parallel conductive traces 322 are divided into
a plurality of discrete second portions 301 having first trace ends and opposing second
trace ends. In some embodiments, the plurality of second parallel conductive traces 322

are continuous lines that have trace ends formed by singulating each cell 303.
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[S1]

[52]

[53]

[54]

or nore, 25 or nore, 50 or nore, or 100 or nore, as
desired. Each liquid crystal cell segnent 300 incl udes
w@200apex4df |iquid crystal material di sposed bRECIHES2008064936
first polyneric substrate 330 and a second polyneric
substrate 320, as descri bed above. [49] The first
| ymeric substrate 330 includes a plurality of first

Thﬁ é‘lr% IPpEImegis s bitate, 230 ﬁl&é@rsmslsée%ltemaw@ pp¥iiog 33 tlat is
seﬂ;ﬁre[b efﬁ‘;ﬁ’l'}h?ﬁpst g{;@gﬁgggﬁﬁ%l R, Su s BAGr elg%sg lln%P B de§cr1bed

crys eri stra
abm&b &ﬁ@épolse anpdsrtlod e$ drei lbed ofibhquwid cirysstad mmmsaé,dhaman be w1ped away

first

strate 33 odi. e
10 PHESHIPY Pl T pagligeopgucspe Ha?eéﬁ%%i B e oo s goparated

wiftltfe Hhti A8 qw’a? tﬁ%ni"‘th@|ﬂ1‘§t?5|ol§1rﬂ(erf&fsugét§a% 83@ad the %rno_vable liner 350
portions, havi ng f trace ends and opposi ng

serseatertiorn nlmn@n@misg fitsh pslymerie vlpthiatesIP0s as daseritpiduabalé.t The

rergosip et T fl ST bt FabSENR e B ALY cggross such as.for
exeﬁhpk')lg W ﬁérfoﬁ\ﬂlcﬁﬂﬁ{é @l préfeormifRAlslifl BelirRQTUNALRA ¥ARHd folrmed by

strate 320 includes a plurality of second paral
any: pyedidanéthed suchassfopommnle, aliti¢uigng. dasar etemdnditheddee on

orthogonal to the first direction and di sposed between

In }Sngﬁ% %@é?&em%ggus :ﬂlnlfds%g{:e[ixg E‘Eb d@%@ dcBhg ﬁglgmeﬁ K820 further

e ease
indlidee & rérodibspmston 824 thlat:ns seitde ﬁOhMl’l'e sécond pb@membeubstrate

nbodi nents, the plur eco
32%’&%4‘%1;@08 F}"éertt? STRASC § POTUGND dhlyaa%foo BP gystal material,

as Rés%ﬁéd J‘t%gf@fan IBAIEE Be SATRANG g% ELRRS ﬁ%%iaaﬁiﬁ%l gbglgget{éaraces

trace en and opposi ng second trace en
332nBbhaiemenvible pbi’t&onpﬂMrla bépayataf wek derichepamdbwagl from the second

onductj ve t 322 ar onti nuous i nes that. have
pofypigeis St IS A FmOVAGlS HRES SeRiaks fromb it repaningycond
polliRrikisiSdtraRO320MBY dGesbasdvoad eTRSRnfovablB@ortioncI24de 8efthed by a
renovabl e portlon 334 that is separable fromthe first

prodeteymeil ahtsqrtislte AwesaBB0s pichrast fee cfdmple, apsirogaion| lingeThe

R e e T A R R A

ex&PleSHe a@tﬁﬁ@da@aewnhglen@@ﬁﬁngtanuehd iaces 322 The
removabl e portion 334 is separated with the liner and

away fromthe first £ ol yneric substrate 330 as the
The & papioas B élad LHen @@épgﬁ 1 e egisterad pacrnHP#gd fqgﬁ%h@r with

thquimva {4l 1% rt | nts@d t%%% beﬁr??e‘ﬂq§ g&r‘gpﬁﬂnég &l ce-li rtions 303.

334 is define eter ned
Ths Iremoxcatblel pomﬁormfcanvba bodsd asac fromshe pmhymema Bmﬂserateamth the release
redetern1ned slit or liine o

) ration |ine.
hn%eta@ B ACEeH t%@@#&&ﬁ@d H PG \FelEdegs O%Fmaoga%ﬂola@eﬂc
sulls@hatcaSARRL She 1848d E8ial 891 o (RSEYe Mufrix IRRid &skal (81, ITHER; cach

liquid crystal cell portion 303 can be singulated and assembled into a display device, as

desired.

The liquid crystal cell constructions described above and the methods of forming a
continuous webbing of liquid crystal cells described above, provide a method of obtaining
access to electrical leads and can be used in various display technology on a continuous

roll-to-roll process.
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[53]

[S6]

[57]

[58]

[52] In many enbodinents as illustrated in FIG 5, the
second pol yneric substrate 320 further includes a
WO 20ooMedok portion 324 that is separabl e from REEUS2008/064936
second polyneric substrate 320 with the second rel ease
liner to expose a portion of the l[ayer of liquid
crystal material, as described above, and that can be
EXA4MBHEaway to expose first parallel conductive traces
332. The renovable portion 324 is separated with the
[
T B e B 2 B T o UL Tl 7250
polyethglede potphtilate fidubs shavein3Rliys. 44 ahdsid:. ITiBsiwabwssht into four

) novabhl ortion 324 defined by a
widlhS i PG Dot SETinlRs i SHbURS e faern LFIG A cross web
ITOAEPE) RS LUt bR bixBanctToR gy SilRURrBWIARCH (FiGom

i ne of 'weakness can be forned by any usef nmet hod

downotebddO lings 4é2()arifileéwoc$velnchiwdm@lls I(Els(ér%ddlatiiamglpar liner

t he rst._portion

S Bt Bt G0Pe hOTLT QS Re, Ebalr T2 L MGE Bl MleRigvefre
subsaget Befivcsh te donend pattereh. AT mhddvaym wié s$ed ihlebe4 inch in

between to formliquid crystal cell portions 303. The
sizg o kB¢ gmd@\xﬁdﬂﬂ,r@tﬁ@n%m Iﬂ@cep\@éhl the rm thersghstrateon the clear carrier
hngplyneric substrate with the release liner to all ow

access to the underlying conductive traces on the

opposi ng polymeric substrate formng the liquid
Thordistwl six:'mlch calnmpamgemeveting (FIG. 44) das plastdis the bbttom

Then, eac guid cr cell parti.on 303 can
SUbS{TA AN 04 A crii! By o B e ér?éﬁpgyroa\émt@én wgbing (FIG.
4B§i 83 bRded At top%%bktirﬁé‘ bl tlferr)ﬁﬁlt@-lrolP %ﬂar&ﬁ’é" SEFCCIC SSvs a

descri bed above and the nmethods of Tormng a
scheonatic fepoviswwé bbvribe efbsiratgsiivdrecaliygsedl cel | s descri bed

above, provide a nmet hod of obtaining access to
Thfe: g\?eéé:]%rqsgrates gzﬁre r8 riﬁt ct er % ag Fci%d;%rlgpers%a S o) ofjestséplc ﬂiuld crystal

OUS r

coai’ifnfg@aﬁﬁloﬁiwials@e]ﬁs’éa]beﬂ\@l tiebatRdde CaldUnFscuked €nd sheeted off the
gatterned on a 24 inch wwde 5 m | Dupont Teijin ST-504
€n

of e relyferd! anprapist Harathe liner maggergqy@mrqrmtheib@k ofgthe column
su‘t\%ﬂ%te“‘a%d (HAW SR Vs St alg@ 'fé%ncg ﬁf‘H AL S p et Ai@?rtrg\ﬁlovmg the

g SI X I nches W "he col umm ‘pat t
wifdelv. anﬂa@cahbbme\mibr thE@rdai unelsr wR&E tl&n\dlntim wisttrsenbesul in
4. 25 |ncq¢s mnde with the row pattern (FIG 4B down
e“%@@%bﬁ??FﬁE§a4§§?d3The two six inch wide rolls (FIG

4A) had a clear liner lamnated to themon the non-1TO
Thas, SdbodinGAVSY tHZ A 1YEITE CRESI AL HISPEAY PANLLIAD METHODS OF

MANUFACTURING THE SAME are disclosed. One skilled in the art will appreciate
that the present invention can be practiced with embodiments other than those disclosed.
The disclosed embodiments are presented for purposes of illustration and not limitation,

and the present invention is limited only by the claims that follow.
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substrates between the colum patterns. Each w ndow

424 was about 3.5 inch by 4 inch in size. The w ndows
wa2ohexswi ned in place with the rest of the subPSI/D81088/064936

on the clear carrier liner. [56] This die cut six inch

colum pattern webbing (FIG 4A) was placed as the

bott om substrate on a roll-to-roll apparatus. The
Whehis @eigred4s:25 i nch row pattern webbing (FIG 4B) was

pl aced as the top substrate on the roll-to-roll

appar : schematic top view of how
1'theggu1§§Fg§%é%%£§%§%$pgwggig[57] The two substrates

wer e ligreonfjhquid ogstaheratarnal dispospd petoces 8 finktgoeymeric substrate and a

cholesteric liquid crystal coating solution was

di spe@%@@%@gﬁcﬁlﬁ’é%g&bstrat es and then cured and
sheaieshsOfdlyhbige &MErat chigrififl h ph@alki§lof iR PafabM&nductive
Then the Tiner was renoved fromthe back of the colum

subst rtagces extendimging Brstdireotion dodhdispesed batvesn thadpyerdf liquid

ith the li . Af [ h i nd [.,cohol
i po_ ovgralrigerylant T STl AR e BBy on e
resul tfrst ﬁbl%@l@@gmm@;@del ectrical contacts. [58]

Thus, enbodi nents of the LI QU D CRYSTAL DI SPLAY PANEL
ANDhYEE g obrm (U ACTR RPN I STPE 2 BVt 108 Sefiosé Pagdel.
One skij ] e £l ecl at:

or esertor i sttt i o ARG RS bitechio the firs
ot her dilmtioi habdisphssd betsedn thEHeyedio$ titjwid ety seitbetriad B d the
are present %g for purposes of illustration and not

i mi t aCPYH. SURMEEshe present invention is limited only

RN 5 By L AP i ) oo
sefaraplé ffomrths fiest polytreric alibsthasposie thedestwelensedinfer tas¢xpose a portion

ol.ynmeri.c sybstrate and a second I ri.c substrate;
of {hddxer P& flayepretal i er ezt psalt icErdistize BhSival ity
of first parallel conductive traces extending in a
first direction and di sposed between the |ayer of
2. 1'i qii quad yestal celbacspidang tarvdpimhle wherein thesbeandatodymeridsulstrate
irst release |liner di,sposed on thg first pol.yneri
furl S B3Fe o SURRERRER DT PBiciohln BRY Sk bie from the
secPOIyBichig sabddtaty with the seforBiBlaRAE Posd 4 PortioABEtHRAME of liquid

traces extending in a second direction orthogonal to
crystabmpferial or a portion of the first parallel conductive traces.

3. A liquid crystal cell according to claim 1, wherein the layer of liquid crystal

material comprises a cholesteric liquid crystal material.

4. A liquid crystal cell according to claim 1, wherein the plurality of first parallel

conductive traces and second parallel conductive traces are transparent.

5. A liquid crystal cell according to claim 1, wherein the removable portion is defined

by a predetermined slit or line of weakness.

6. A liquid crystal cell according to claim 1, wherein the second polymeric substrate

comprises a plurality of second parallel conductive trace portions, each parallel conductive
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direction and di sposed between the [ayer of liquid

crystal material and the second substrate; wherein the
WO 200800pdt yneri ¢ substrate further conprises aPCT/US2008/064936

renovabl e portion that is separable fromthe first

pol yneric substrate with the first release liner to

expose a portion of the layer of liquid crystal

traggapQripm defgreddydypidrasacady @ld seepiiteace wads gngcthe firsp polymeric
suﬂs'trgfé' cgm‘&?i?éec‘st @llenfo%gl!)lg ?Sﬁﬁ)[hdth?[% % a&lb?é R rthé’\ﬁl%{ ﬁdlgm'éﬁg
second polymeric substrate further conprises a second
subiseheasieh theest raloakedinee amlvialt gstpaionivoith deatd parallel conductive
segﬁrablf fromthe secq&? ol ymeric substrate with the
ragGad gt sk iraqeengk poicse ‘Eg‘iﬁtq h of the layer of
liquid crystal material or a portion of the first

paral l el conductive traces. 3. Aliquid crystal cel
7. accdévurthgd bbmehefiaptuting whignii arystélecllagpeprishg] i qui d

crystal. ,.mat.er..al ises a cholesteric liquid

cry Diiaiialgridrys BhafER deiRpE ol cel | accor di ng
to clai mplayenben iia c%’if%tl Ratbil Hisyosell bbtwesh aBR§tgoly@heric
conductive traces and second parall el conductive

traces are subsiripandnsccosd palymctaisebsgeiest al cel |
according to claiml rein the r vabl e rti i S
ot nod oy Srspdilide wELELBmbASHL EIRYARY SRR thafle

6. A liqui dontyaivaltraced dxt@riimy idiarfyst dircetian sadldispdsed et een
t he secondﬁgolyneric substrate conprises a plura

lit
of second pars 4iveeef ligrdicrysipl materiakbanddbe firg ﬁlstzstrétﬁcflmdy a first
arallel c I ' ' '
[race ends ‘and-tKEHERARANAL AR BERHRRE Mhwildl e i
pol ymeri c spdbgherad @ibsoarp furdes campesing aldreoyabic pootior; had

is separable fromthe. . first polyneric substrate with

the fir s?herS@F%Hjs@erP?fé“r %bﬁfaatfg ﬁm%@]a%lgg PR qrealﬁyw& tSfFFoné parallel
second par aldnghcthRIALE dx¥&dilPine RERIGERLtSA bRtodohAGS the first
ends or second trace ends. 7.7 A nmet hod of

manuf act ur i diggction anflididpasey betaleeir dicllayyw wp Hijsid regy stal material and
providing liquid crystal ce|ll article conprising: a
| ayer of Iﬂhﬁﬁﬁmgﬁ§ép P&nﬁ% rial di sposed between a

firsépaPRIngRE fifst flRISE liAdrind itk RnDYEEIB PoRRNIHBLPdSe a portion of
substrate; the first polynmeric substrate conprising a

pl ur al the {ayer of liquid ciyatebhmpisriakbesridipetionef the seeesad parallel
ext endj ' first direction and di sposed between
t he |5¥@§“%$wﬁ¥ﬁ%{d crystal material and the first
substrate, and a first

8. A method according to claim 7, wherein the second polymeric substrate further
comprises a second release liner and a removable portion and the method further
comprises separating the second release liner and the removable portion to expose a
portion of the layer of liquid crystal material or a portion of the first parallel conductive

traces.

9. A method according to claim 7, further comprising forming a predetermined slit or

line of weakness defining the removable portion.
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rel ease liner disposed on the first polyneric
substrate, the first polyneric substrate further
W@ 9poIsikhg a renovabl e portion; and the seconeCT/US2008/064936
pol ymeric substrate conprising a plurality of second
paral I el conductive traces extending in a second
direction orthogonal to the first direction and )
10di sponedron aecsding thelaimyyevhesein theliqud eryptd s¢ll argieleris provided as
o B P R PR PL e PO SERRE B Mk LBk potymeri
sulpantei compoises dyelutadiyyest etond epualtt] condical e radegroriddnspgach parallel

rt.ion of the con rall el conductive traces. 8.
COI?PE\CHB%“%W% t6d gvgﬁ%tfﬂ,ce mf@ra_@ egond Tt Gl and fhe fits
pol%ﬂe)‘i@%ﬁﬂ)s@ra%%?ﬁ rgg%a i d stk g%?t‘fﬁ?{dn%lecﬁe & Pa@iﬁ@fgtgpt%hlgl Afes

i ner and a re [ e porti and the t hod
sempoatmigitbeBrss speasatinergint] hige wewmoable peitmade ckpase secand patadel

cof R BPLbh P SERERS, SRR STgl e L ever o

paral l el conductive traces. 9. A nethod according to
claim?7, further conprising formng a predeterm ned '
11s] i A wethpd pecosdingiailpias $0,0efdrein tlep tisepqlpmenapibstrate comprises a

iop. 10, hod. ' | ai .e] he ..
B ebfp  TBLRREFE BGnL940] L sl Bl frin

defefualt Bynfi@tiSa ol dOindcsSidetr &t clenddlint ©E ¥&doal poBinleric substrate
articles and wherein the second polyneric substrate
corppHgssiad a0t PRTAPD eyd Bic ssRa Bl Yol CAMRIISCE SPGTAENE e second
- t I ' [
ro B e A Do b DB odr G ARICE aflcont
firdt vacé endstor padoydematcesisbst rat e conpri ses a renovabl e
portion and the separating step conprises separating
the first release liner and the renovable portion to

12EXPASHethEE Q%rcﬂlﬁg & £18Im 9%%55 éoﬁﬁ)rfsfx@%ﬁﬁg jtl?eclﬁfz‘ér Jf ili'ql?tifd
trace ends or second trace ends. 11. A net hod

cryatat orathirnbpiier toltha sepdi@tingtepei n the first polyneric
substrate conprises a plurality of first paralle
conductive trace portions, each parallel conductive

13t r agemBdbl ia@dﬂ)réﬁﬁ% k&18inP Y0, fuFtBdr cohPeigingREGingNEe &RRANEUS web
trace ends and the second pol yneric substrate

betpesap adigesnt Arst digps/eiists ang spaond traghends e fayapmplaralingokdisgicte

‘ . . . I'

S S 8, AT PSR g s
exppdsad eccdfd paanél first trace ends or second trace ends.

14. A method of manufacturing a liquid crystal cell comprising:
disposing a layer of liquid crystal material between a first polymeric substrate and
a second polymeric substrate forming a liquid crystal cell,
the first polymeric substrate comprising a plurality of first parallel
conductive traces extending in a first direction and disposed between
the layer of liquid crystal material and the first substrate, and a first
release liner disposed on the first polymeric substrate, the first

polymeric substrate further comprising a removable portion, and
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first trace ends or second trace ends. 12. A nethod
according to claim7, further conprising curing the

WO 2000400287 | i qui d crystal material prior to thePCT/US2008/064936
separating step. 13. A nethod according to claim 10,
further conprising cutting the continuous web between
adj acent first trace ends and second trace ends to
form a pthgrsarendpdymericrbsirge cogpriging pphirality o& |S¢C§nd parallel
havi ng exp IF r
second traé%ﬁgﬁgg%E%8&2%%%@§gﬂéeé%%ghﬁg§§ @£€§?§$%%tmtheﬁmt
trace ends drectiecantdispacébemadsn thtdayeh offitjinddrtal material and
manuf act ur i iquid cr cell conprising:
di sposi ng éﬂg§§@Pdgﬁmﬁﬁﬁu%ﬁfcrystal mat eri al between a
i 1 8dpaPRINSIRY fifst 1%1'&% liadrena sk énﬁ%%l@ ?oRfBln)f{)r%i dse 2 portion of
substrate formng a liquid crystal the f
pol y methe taysubfsliquad erystehpricsitihgr aapqwtlm off tht yeaohd t)alraﬁt:l
paral |l e énd%ctlve traces extending in a first
dlrect$ﬁﬂu hé "d“Sbosed between the layer of liquid
crystal material and the first substrate, and a first
rel ease |iner disposed on the first polyneric

15subgt mathed agqpedifg tcsdatma 14.rferther consismgtierntipg epegdetermined slit

or P&Pgtr wéakngss c%%ﬁm {Re teglﬁdgf?lﬂltelpﬁgioél%&gore %fes(?lg ond ngg ste 10 nd
paraIIeI conductlve traces extending in a second
direction orthggonal to the first direction and

164 spovedos aesading t%@lamayérfuﬁhen cogwrigingcyeng thedpyes of Hauid

H?nﬁﬂﬁw/ &qgt(%Q?% ste@Nd separating the first
rel ease ner an nn ‘abl e portion to expose a

ortlon of the |ayer of liquid crystal material or a
ortion of the seco nEﬁrallel conductjve trace

Rt RO LT PR IBInG f o Hhorein Thcos PARRT Ssais further

corﬁtﬁﬁ@s rzlgie@orﬂrrgfé%eq{d& Qﬁdja fdnhdvadle Joktish Ad WeRIARATurther
defining the renovable portion before the disposing

complefms sdigaratgrtbe Bm:ctndio&icasel lingr atnd th¢ winmvalle pbrirantte reXpose a

pof PR U AT & Bl ol oy O 4 potin e FheY B Bpae Ry e Rtive

trat®. cl ai m 14, wherein the second polyneric substrate
further conprises a second release |iner and a
renovabl e portion and the nmethod further

18. A method according to claim 14, wherein the disposing step forms a plurality of
discrete liquid crystal cell articles on a continuous web and wherein the second polymeric
substrate comprises a plurality of second parallel conductive trace portions, each parallel
conductive trace portion defined by first trace ends and second trace ends and the first
polymeric substrate comprises a removable portion and the separating step comprises
separating the first release liner and the removable portion to expose second parallel

conductive trace adjacent first trace ends or second trace ends.

19. A method according to claim 18, wherein the first polymeric substrate comprises a
plurality of first parallel conductive trace portions, each parallel conductive trace portion
defined by first trace ends and second trace ends and the second polymeric substrate

comprises a removable portion and the separating step comprises separating the second
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conpri ses separating the second release |iner and the
renovabl e portion to expose a portion of the [ayer of

WO p@afookedT yst al material or a portion of the fPEBHUS2008/064936
paral | el conductive traces. 18. A nethod according to
claim 14, wherein the disposing step forns a plurality
of discrete liquid crystal cell articles on

releasp dippripddheesnayableieeian ta eﬁ%¢§5%@@lbb?%ﬁm@ trace adjacent
fh&?@ﬁé&ﬁk?m%%ﬂﬂﬁh%&?mﬁmplUra"ty of second parall el
conductive trace portions, each parallel conductive
trace portion defined by first trace ends and second

trace ends and the firs nmeric substrate conprises
Oa r énBoRH acqoedipg nclaa g ﬁéﬂﬁ%ﬁammwg cuteg tRosatinges web
betwBR Egjtabéflg fitPrabd &l ah8 k&%ﬁ@ tﬂab@@ﬂds%‘ ?orhp@%lﬁ BIRY 80diScrete
portion to expose second parall conductive trace
hqaldjcays@itcelﬂs heying exposcdefimdspapallcd émbmtdcct erals®r ecnded trade endls and
net cor to c erein the first
GX%F@ FF@PP P?&ﬂ%‘?&é&%“& 8H‘Eﬁ§r ‘?rsssgo‘g]‘bﬁcﬁ FAS ty of first
paral l el conductive trace portions, each paralle
conductive trace portion defined by first trace ends
and second trace ends and the second polyneric
substrate conprises a renovable portion and the
separating step conprises separating the secondrel ease
liner and the renovabl e portion to expose first
paral | el conductive trace adjacent first trace ends or
second trace ends. 20. A nethod according to claim 18,
further conprising cutting the continuous web between
adj acent first trace ends and second trace ends to
forma plurality of discrete liquid crystal cells
havi ng exposed first parallel first trace ends or
second trace ends and exposed second parallel first
trace ends or second trace ends.
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