WO 03/ 007063 PCT/ I TOL/ 00367 Method of manufacturing |iquid crystal

di spl ays having an internal polariser. The present invention, relates to a
met hod f owornanofoaxt ure of |iquid crystal displays accor dipag/irel/doBe
preanble of aim1l1l, and nore specifically a method for the manufacture of
liquid crystal displays in which the polarising |ayers are forned
internally of the cell and obtained by deposition of a liquid crystal
substance. A liquid crystal display (nmore commonly known by the acronym
LCD) is fiozirisold bypft vmamhﬁaeis'uningl dsisrfiaci agyeneal anbitdelayendhasépgr aded by
a gap wthi n whi_ch contained a liquid crystal substance. On the inner
surf aces l“9= 17‘3%‘?‘353 a transparent conductive layer constituting

t he electrodes |s dep05|ted typically 1n203 and/or Sn@2, configured in
such a way as to formthe synbols which it is, intended to display
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orthogonal to one another (in the case of crystals of the | sted
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A liquid crystal display (more commonly known by the acronym
' LCD) is formed by two plateées of glass facing one another and
separated by a gdp within which is contained a liquid crystal

substance.

On the inner surfaces of the glass plates a transparent
conductive layer constituting the electrodes ié deposited,
typically In,O; and/or SnO,, configured in such a way as to
form the symbols which it is® intended to display
(alphanumeric characters, graphic poin;s, icons). = The

- resultant structure is covered with a so-called alignment

layer.

The alignment layer, generally of polyimide resin, is in
contact with the liquid crystal substance and contributes to
promote an univocal orientation of its molecules over the

entire contact surface.

A polarising layer is commonly disposed on the outer surfaces
of the glass plates and is orientated in such a way that the
directions of polarisation of the two layérs are orthogonal

to one another (in the case of liquid crystals of the twisted



2 nematic type) or at some other angle (for applications of the-

super-twi sted nematic type).: As is known in the art, back-lit or

reflecti owoddspioays can be nmade and, depending on the ar pamgeoenssadopt ed,
a further reflecting layer or a convenient illumnation device is

provi ded on the rear plate of the devick respectively. The manufacturing
process of a liquid crystal display conprises a first-series of overall
operations performed on a pair of .glass sheets on which a plurality of

devi ces 'defatite tyarderowiatn duidrechdwramach o ipsheationd 9F ae ent
technol ogy) is defined- and a second series of operations performed after
bri ngi ng RSO Hasie dgRMer in a facing position and cutting or
separating the cells. constituting the individual devices. The first
series of operations conprise, in succession, the steps of washing and
sterili sa’ts obs oknowe ghasheshmst,s, badhrhiti on okfilketiehectispdeyandan

electric connect i orti thr h conventi onal ques._of

deposi t i ﬁé%) @th@ﬁ?ﬁﬁ§§n§n8ne?g% i pal aﬂﬁlWFPﬁg%ébﬁ%€§aﬂ%gﬁﬁﬁﬁﬁaqayer
and the s&kﬁ_%u& t neaigenior abr agbaten@bntt Sisvhhasstion caupdbed wdh the
liquid crystal. To all ow the gl ass sheets to be joined together in such a

way as FIEEAdG KD Jde iTRaE BHALE (e, Che RELQS ERTReGELVe ¥ r oduced,
whi | e neverthel ess guaranteeing the electrical connection between t he
pl ates which together formeach display, spacer elenents formed by an
adhesi ve B stmmoefactumingh preceabeddéd Hicﬂdq&ﬁ@er&xyﬂtaimuﬂiﬂpl&y
material are .convenigently deposite Qy silk. screen r|ntﬁ§%:on one of t he
comprises a first ' series o erall operations per
pair of glass sheets on which a plurality of devices (of the
order of a hundred for each pair of sheets with current
technology) is defined - and a second series of operations
performed after bringing the original sheets together in a
facing position and cutting or separating the cells

constituting the individual devices.

The first series of operations comprise, in succession, the
steps of washlng and sterlllsatlon of the glass sheets,
| formation of the. electrode and electrical connection portlons
through conventlonal techniques of deposition,
photolithography and etching, printing of the alignment layer
and the subsequent treatment (abrasion) of its surface in

contact with the liquid crystal.

To allow the glass sheets to be joined together in sueh‘a way
as to form the gap into which the 1liquid crystal is
introduced, while nevertheless guafanteeing the electrical
connection between the plates which together Tform each
display, spacer elements formed by an adhesive substance in
which are embedded micro spheres of conductive material are
conveniently deposited by silk screen printing on ome of the

sheets. Then the glass sheets are joined together and the



sheets. Then the gl ass sheets are joined together and the WO 03/007063

PCT/ 1T01/ 00367 3 subsequent 'operations of. cutting for separation- of the
cells. cwoaBioowss ng the individual devices is perforned. POXAE0IS@®REr at i on
of the cells has taken place, each of these is filled with the liquid
crystal substance and subsequently seat ed, then the pol ari sing-layers are
applied to. the outer faces of the device in contact wth the gl ass
plates. At the end of the series of operations described above, and before
the fi nalsyimsdqgimy, ope avbonsngofinduseahind oap efegisivan ions caiie pee s ned

to ensure a tective antj - orr Si c| addi p Copventjonal ly, the
pol ari si rﬁjmr%y)&r IshiRg Jcﬂ %ﬁ?ﬁes‘?@%lc?§l cﬁe‘@g‘?#”iﬁﬁ se triacetate and
are applied by sinple gluing on both the outer faces of the plates,

i ncreasing the overall thickness of the device by about 2 x 200 microns (a
val ue i WW|$@QWIMCQﬁe§@%fC@J®Im$ stageni phkraad eRechadiesihese

| ayer). Re st al. e
product L g(]]Lil}yqeuC?dW%sEhfg éoﬁg%, ser S%o%(rzﬁmrmgﬁ e a%clilégr?@écg‘i/ x’&)ﬁl?va
Inc. of Samldnctisan, tkal pfoqraml&m@utaeﬁbréswieséxppmdea tthe HiaTeodted: ( Thi n
Crystal Film, has been used to form polarising |ayers. Such a polarising
subst ancE3CES Ris AN ELTIFS kR r SRR IFal WP RS AP FR RIBENO 94/ 28073 i n
t he nane Russian Technology Goup. It is a liotropic, water sol uble,
liquid crystal conposition which has structural characteristics. simlar
to those A the endcofi cHe pextiesrgft aberabitasceesicanibeg mliavsul aand
agglonerq&gﬁigg EﬁgrEfgﬁﬁ packaging, a covering and sealing operation

is again performed to ensure a protective anti-corrosion

cladding.

Conventionally, the polarising layers consist of an adhesive
film of cellulose triacetate and are applied by éimple giuing
on both the outer faces of the plates, increasing the overall
tﬁickness of the device by about 2 x 200 microps (a value
including the thickness of a polarising film and the adhesive

layér).

Recently a liquid crystal substance such as, for example,
the product LCP (Liquid Crystal Polariser) commercially
available by Optiva Inc. of San Francisco, California, United
States, under the name TCF (Thin Crystal Film), has been used
to form polarising layers. Such a polarising substance is
described in International Patent Application WO 94/28073 in
the name Russian Technology Group. It is a liotropic, water
soluble, ' liquid crystal composition which has structural
characteristics similar to those of the discotic liquid
crystal substances having molecular agglomerates of thin and
elongate form. By depositing a quantity of substance in
liguid form on the surface on which it is desired to form the

polarising layer, and subjecting it to stretching or other



el ongate form By depositing a quantity of substance in liquid formon the

surface on which it is desired to formthe. polarising |ayer, and

subj ect i rgoioB/0063t ret ching or other WO 03/007063 PCT/ 1TORCOOBGI700367

d| rectional mechanical action, its nolecular structure. is induced to
‘orientate itself parallel to the axis f worki ng so that the nolecul ar

aggl oner ates di spose thenselves in. alignnment with one another assum ng an

overall configuration simlar to that of a conmon polarising film Once

st r et chediifdrer sarhsl ame-anisiad) | heesohn aitdi mdliddulial | evkagture is

evaporation, of the water contgined in it. It has been detern ned

exper i ment2dysed hae PﬁéeBSP-EF‘l ditglf é%/%"?asut%st‘?o*ﬁﬁéd afdFe Pet¥rking

oper ati V& ¢hatag!t eEhé“xﬁ 1§éu%£-9nta{ x?éfkﬁj_éf‘s Ol \WoBWeaNdLERLEBDELT Ly The
t hi ckness of the layer e order 0.5-1.0 micron) is significantly-

reduced aanidignumkers: |Wlipbssnbl anbthelt a:srsuanmgrrmm\mdamﬂdr atdnfigueaishdn t ance
of the devic Aélrsgﬁﬁ; |quefor manyf act uri %?dev ce wthléq%%d
crystal p%lr%;'r ¥ *Pn Stappl FIHPBNPE aFﬁﬁlﬁgl ri8y ngdnq‘ay%ﬁret% ¥

outer facgse of subBeapkat e afyddigidesdce and ids ¢RIVt egtingn oA a
fixing lacquer (acrylate). A second manufacturing technique involves, on
the ot hereYRRREAL}IR @pptie drderr oronfRined akR stig | ayer to the inner faces
of the plates and does not therefore require any additional protective

| ayer, rather only a phase of "stabilisation" to render the substance

i nsol ubl eIt nhast éreefodeatmrnpugpbsexpérprentallpg Emitef thei a;:mlaprimlimgi on
on an IQPUStrIaéhscanrmeg?1ui rqgg géso%grgggv%ro %%gc erls 1cs of
contrast, angle of wview and reliability. The thickness of

the layer (of the order of 0.5-1.0 micron) is significantly-
reduced and makes it.possible to obtain an improved overall "

transmittance_ofxthe device.

A first technique for manufacturing a device with ligquid
crystal polariser involves application of the polarising
- layer to the outer faces of the plate of the device and its

protection by means of a fixing lacquer (acrylate).

A second manufacturing technique inVolves, on the other hand,
the application of the polarising layer to the inner faces of
the plates and does not therefore require any additional
protective layer, rather only a phase of "stabilisation" to

render ﬁhe substance insoluble in water.

For the purpose of permitting an efficient production on an
industrial scale, the improvements to the production cycle
are directed at making possible the application of the
polarising layer directly onto the ofiginal glass sheets, in
a single general operation, before printing of the alignment

layer and separation of the cells.



are directed at making possible the application of the polarising |ayer
directly onto the original glass sheets, in a single general operation,
bef ore prwotmfgoes the alignnment |ayer and separation of PChdaTeiBe. WO
03/ 007063 PCT/ 1T01/ 00367 5 One di sadvantage arises in the cutting
operation for separation of the constituent cells of the individual
devices since the presence of the 'polarising layer in the cut sections
causes local tensions in Fhe pol ari ser structure causing an inperfect cut,
for exanume W dbsideafibagat i arigbs crackifige or ceUpehdi Cioplerhitaenur efor A
further disadvantage is given by the difficult and unstable _application on
the pol ar§eRATHLIH O i FIPBALUaHsiGaces bhitde iiqdisednk dfe%?@ﬁ ng

t he gl ass;sheet g fo aralh on. h s.:Jh

di sadvantssages a?zgegu%%[eln?%r esﬁgl vgggbyﬁégg?%lgé?%ge]fﬁz&pr%%e?%glge of “the
subst ancesamsidbif baiisgssoledde tenwdbms. iTheheol polairhgeraysrsuafums its

uni form deposition, is therefore sel ectivel r enpv.ed eliverin
et o o Seatd O toehPSRE PUE o Fote AR i P OrE bbb G TG Me Ty
areas ofcdukideyige sdge s dined-aidisdsequent |y sucking away the

di ssol ved pol ari si ng substance. The conventional process involves selective
r enoval scanning the entire glass. sheet wwth a probe including the

by
del i very Rkl Qﬁggﬁ[ t i An- r di a
machi ne. #@ speedrméf a variaeg%%ecﬁ}reg{](ﬁ{ C%l{ét qﬂ%}eﬁ%%gtﬂéﬂgﬁﬁﬁ%%@% nm
per secoquﬁmﬂfﬂ%F@ oonr kiheg pélamesser eof hattef ogruimguiepedyl culstiseicse
Carrylngé%iéﬁ]féaneeded for joining the glass sheets together before

separation of the cells.

These disadvantages are currently resolved by exploiting the
property of the substance used of being soluble in water.
The pélarising layer, after its unifoim deposition,  is
therefore selectively removéd by delivering miéro—dxopsuéf
water in the regions of separation between the displa& areas
of the devices to be formed and subsequently sucking away the

dissolved polarising substance.

The conventional process involves - selective removal Dby
scanning thé entire glass sheet with a probe including the
delivery and sucking members; mounted on a cartesian-
coordinate robot machine. The speed of advance is very slow
(it travels at about 20-25 mm per second) and long working
times are therefore required for sheets carrying a hundred
devices (such sheets typically have dimensions of 400 x 400
mm). For mass production different machines would be

necessary, increasing the costs of the manufacturing process.

Another disadvantage is due to the fact that a wvariation in
the configuration of the product (for example in the

definition of the display areas of the devices on the sheets)



devi ces (such sheets typically have di nensions of 400 x 400 mm. For nass
production different machi nes woul d be necessary, increasing the costs of
t he manufwotoandTegs pr ocess. Anot her di sadvantage i s due t@crheof@maeds7 t hat a
variation in the configuration of the goduct (for exanple in the
definition of the display areas of the @®evices on the sheets) W 03/007063
PCT/ 1T01/ 00367 6 involves a replacenent. of the probes and the el apse of a
subsequent setting up tinme for menorisation. in the nmachine-of new

di spl acenentobteps aal wagl 4 Eemenes oEMDEIROV @robelst - d15d alkhay SeIRSESSEY a
manual |y tq renpbve excesses of material in the perinetral region of the
sheet wheF#PTHECRE FREEIRA AP cobrel FE o6t SHetPR ne? cepP ot eperat@Ewi t h

preci si onyed Ny ﬁeé@é/ﬁ% e ol ardsi ng substance takes pl ace by
acting onethe la%ter %e?r(l)re stabi |%a§li on, ﬁat is tosay while it still

has characteristics of water solubility, wth evident risks of damage
t her eof h& the parts_which.it wo be desirable t reserve. The %Egsent

| d
i nvent i oMY Gt to profirieYs ﬁEFﬁgﬁaFE}“Pﬁga nUf At of FFOTT

crystal dbsphayeriflsdehihd Wariafetrdd AYSIERNBE! BRePistedlSineRX Pt ned
problens. In particular, the object. of the inventionis to provide a

met hod of CHEFRF AR FROFSINHERs FPEAGCt itArhifie t GaBRPBw CRETa&Sp| | €hERon of
a |layer rééﬂﬂ%prystal polariser and its rapid, precise and efficient

selective renoval fromthe separation regions between the display areas of
the devices. According to the present invention this object is achieved by

In any case,’ removal of the pqlarising substance takes placé
by acting on the layer before stabilisation, that is to say
while it still has characteristics of water solubility, with
evident risks of damage thereof in the parts which it would

be desirable to preserve.

- The present invention sets out to provide a method for the
manufacture of liquid crystal displays in such a way as to

overcome the previously explained problems.

In particular, the objectiof the invention is to provide a
method of manufacture for mass production able to allow the
application of a layer  of liquid crystal polariser.and.its
rapid, precise and efficient selective removal from the

separation regions between the display areas of the devices.

According to the present invention this object is achieved by
a method of manufacturing liquid crystal displays having the

characteristics set out in Claim 1.

The method of the invention is characteriséd by the fact that
it exploits the conventional application of the alignment
layer of polyimide resin, which takes place in dependence on

the specific configuration of the areas tc be covered, as a



a method of manufacturing |iquid crystal-displays having the
characteristics set out in CGaiml. The nethod of the invention is

char act erwead/obywes he fact that it exploits the conventi omal/1appioderat i on-
of the alignnment [|ayer of polyimde resin, which takes place in dependence
on the specific configuration of the ateas to be covered, as a WO

03/ 007063 PCT/ 1T01/00367 7 protective mask ("resist") over the polarising
| ayer... The polarising layer is then selectively renoved in the exposed

. T egi ons pridedmiskedmbgkt hevadds popent Jvayer chd higoleRalsiiPnlager COMtst ent
with working in a clean roomin the production, area_in which the product
bei ng pr RAIEEE ST okAYed afd Hhatesseigecthoisih| semeves pisi thehex@maiat us
normal |y i1 [ i r.sq I | ' dryi ng
ovens) . T hok Hhatfld ok (U FL 57 A Sy Al &

addi ti onadgndiigtaret hei thorwmatidyng efjni reedcbyath hegamociass thengrdadieriefamr e t he

productive flaw ig .nqt further_ weighed down or | owed and new prachi nes are
hot 1 equItE i HE o PR Ui A1 RIREHTRAS P IHEDAS TGN | ayer
i's stabiljiisebdditle i ot 8xpRYif eRHEr 8fpWRbelsi REedll @) in WaRdial elucmf ter

its application, and its renmoval takes™ place by imrersion in a basic
sol ut i on agek ndimyerpipnbyvesashs ng. waghiag agéaddions t hisysed utdusndiakes it

possi bl e 1,0 [ | ear-cu i Qn: regio .2§5%§ n reas t he
devi ces, Tt\}\?hel c%%?e% :iene .rggm&g%i‘;iggi?esio uegﬂ%f g%& ari s%ngﬂg%%sggncﬁe)%t t hus
avoi di ng ddurl fional,| uof raphet otsrpalliclreguivetihby the ipricerdss, aind he
finished product. The sel ective renpval ,of the |ayer of ex osedcfolarising
therefore the productive flow is not further weighed down or

slowed and new machines are not required.

In the method according to the invention the polarising layer
is stabilised (that is to say rendered water insoluble)
immediately after its application, aﬁd its removal takes
place by immersion in a basic solution and not simply by
washing. Advantageously, -this solutioh makes it possible to
obtain clear-cut separation regions between the areas of the
devices, ‘wh'ich are free from solid residues of polérising
substance, thus avoiding the formétion of spurious particles

within the interior of the finished product.

The selective removal of the layer of exposed polarising
material by immersion of the sheet in an "etching" bath also

allows removal of the print residues present on the sheet.

The entire process is conducted in the production line and
makes it possible to keep down the time taken to pass through
the production line, being demonstrably rather functiomal for

mass production.

Further characteristics and advantages of the invention will

be explained in more detail in the following detailed



material by imersion of the sheet in an "etching" bath also allows
renmoval of the print residues present on the sheet. The entire process is
conduct edwprsibmepr oducti on |ine and nakes it possible t@®Craep/@esm t he
time taken-to pass through the production Iine, being denonstrably rather
functional for mass production. Furthe¥ characteristics and advant ages of
the invention will be explained in nore detail in the follow ng detailed
WO 03/ 007063 PCT/ 1T01/ 00367 8 description of an. enbodi ment given. purely

by way ofgdidirigtiiBd alifveasX dmplRindinth §ebehenandiy tB¢ aldached faw ngs
in which Figures from1l to 6 schematically represent the succession of
steps of lHelE@HplVe afkamPrafd valtdctyafenasaw ato Shet ladtoobed sIrapinger on

a sheet ' a ral it “di spl ays | i.ned... In_th i there
S shomnoj{ahnm@?llﬁg}inaﬁ%]s%% XSEPT%E& go%l%?r%mé |eg?e1£ﬂalrceaqfl rn%%p?ﬁgé%}éma?%ge

i nt ended dwrcedmweiqur odficsteps of ahpl wpplliilcntdion iahd Gallasiiate dicnpday/s.
Definition of. the Treas,of the plates and the display areas of .the

i ndi vi dudt d&lF cBelazdside 1RYShe®® ofnBlest AR ¥redhr 8d&dugadican Rt i ve
paths ar e3j0isratd oy heghygknown in the art "and will not be described
here, al so because they are. per se not relevant for the purposes and
understanding of the invention. After formation of the el ectrodes, a

| ayer 20 arj rial ,in Liguid_form. s applied over the tire
shoet 10 BRPR AR R LR, i O eahol Besall 1 5Fief ' Shesty T
pr e- det erfedredviti dlecironfbemdet ensl peathe dxtendled for the production

of a plurality of liquid crystal displays.

Definition of the areas of the plates and the display areas
of the individual devices, as well as the formation of
electrodes and conductive paths are operations widely known
in the art and will not be described here, also because éhey
are per se not relevant for the purposes and understanding of

the invention.

~After formation of the electrodes, a layer 20 of polarising
material in liquid form is applied over the entire sheet;lo,
defiﬁing the orientation of the molecules thereof  along a
pre-determined direction to determine - the éxis of

polarisation (transmission axis of the light).

The polarising layer 20 is shown in Figure 1. Its application
preferably takes place by spreading (or similar mechanical
stretching action), along the predetermined polarisation
direction, of a quantity of substance previously delivered in
rough form. The spreading is performed by the use of a sort
of doctor blade or similar distribution tool, the blade of.
which, having a sufficient length to extend across the entire
sheet 10 in its sliding motion with respect the;eto, has a

corrugated contact profile. In the preferred embodiment the



pol arisation (transm ssion axis of the light). The polarising |ayer 20 is
shown in Figure 1. Its application preferably takes place by spreading (or
simlar nwolwandmeds stretching action), along the predet eParnEe/00367

pol arisation direction, of a quantity of substance previously delivered in
rough form The spreading is perforned $y the use of a sort of doctor

bl ade or simlar distribution tool, the blade of which, having a
sufficient length to extend across the entire sheet 10 in its sliding

ot i on Wi kb &LSDEEt cEBET 8RO oA 1R kRl 'rcx_s#ga&‘eé §ORLACLaR’ Rhid &n lWhile
preferred ‘enbodi nent the WO 03/007063 P ﬁ1T01¥00367 9 spreading tool is
constitutks wWourdcyl ispditadalobasteslwhiigle, iandwhbad a spint@ict gprefbke

Wi re, and hg 0, rofjle._w th the.substance to _be spread having the
gener al ﬂ%ﬁ%?d?h% Q%%%%%@%?ohooPecgﬁfﬁﬁgoagﬁnghgiﬁi%?%ﬁﬁ%%ff]§noqym%ich
faces theushessioDeppstbhegabubharkbager thet kdri@xi®st JdF aiiséh depesst i on
techni ques nakes it possible to obtain a thickness of the crystallised
polarisertQE $hRer der of 0.5-1 nicron. Subsequently, to render the
constituted polariser |ayer water insoluble the'sheet 10 is inmersed (see

Figure 2) in an aqueous solution. of BaC 2, and then washed in de-ionised
wat er . Prizdmorsibtion hefsotbei dreyesr awddhut tioa afosBaCh2eat.sé0%eposiieionni sed

H2O. The | ion phase is, foll b drying phase, i t at t
900 for ARUE-GIGH hIREES (1 GRPESSP1E0 B | APhaLE HnyCRLCFRGRT Wi ctie, A

the end ofrfsienBladd issld PlsepPesat tloasordet her POl i shi@ron ayer 20 an

alignnent layer of polyimde resinis applied to
Subsequently, to render the constituted polariser layer water
insoluble the sheet 10 is immersed (see Figure 2) in an
aqueous solution .- of BaCl,, and then washed in de-ionised
water. Preferably the so;ution is a solution of BaCl, at 10%
iﬁ de-~ionised H,0. The immersion phase is  followed by a
drying phase in a static oven at 90°C for about 20 minutes

(Figure 3) to eliminate any residual moisture.

At the end of the stabilisation operations of the polarising
layer 20 an alignment layer of polyimide resin.is applied to
it by printiﬁg by means of" a mask defining a matrix of
disﬁlay areas 30 of the devices (Figure 4). The alignment
layer with its configuration has the additional function of

protective masking or "resist" for the polarising layer.

Thanks to the masking, the - areas of the sheet 10
corresponding to the display areas 30 of each device where
the polariser must be nmintéined are covered with extreme
precision, 1leaving exposed the separation regions between

contiguous display areas.

The polarising layer 20 is selectively removed in the exposed

regions not masked by the alignment layer by immersion of the



it by printing by neans of a nmask defining a matrix of display areas 30 of
the devices (Figure 4). The alignnment layer with its configuration has the
addi t i onawofoafetobdn of protective masking or "resist" foPCrheopwberi si ng

| ayer. Thanks to the masking, the- areas of the sheet 10 corresponding to
the display. areas 30 of each device wHére the polariser nmust be

mai ntai ned are covered wth extrene precision, |eaving exposed the
separation regions between contiguous display areas. The pol arising | ayer
20 is selgeddwelly reAovad iRnddBuLXRR36E i cheobANIAE NBeked-DYysh heang
alignment layer by inmmersion of the WO 03/007063 PCT/1T01/00367 = 10 sheet
10 in an wRERGE to| deT oanbsefa@tEri dor W) satesgsia ylnsinge-barrsed

water in GCESS| insj bat hs. ferably S iQnis a
sol ution %&ﬁﬁ%@ tloly%%%él)%&%ggnl g%i §e5055‘%%‘e’én§ft #gg?jm?gr g%‘oln" Iiargtcgef or
about 20 ismcioyets H,0he andmeihsd dmmeiasen Sastld derd aypud dyisegapidese in a
static oven at 90C for about. 20 mnutes (Figure 6) to elimnate any
resi dual noisture. Al the operations described above are perforned al ong
the pro i Qfnetd [ ' r 910 i o ; j i cibe
sheets i %eﬂg%l aéfiirkgi% nﬁghglg%at%g{rbs appl |%€i%\%hﬁ%}ﬁ£§%\%§§%oﬂf§%%é€
oper at i onsvdrheatc dnfenticanalbapera imihutfes t (RiafuEnts byr@bsbmh Do dbe
alignnent |ayer, joining of "the sheets in 'facing position and cutting to
separ at e 9l EHH MOk t ut i ng t he i ndivi dual devices as al ready
described in the introductory part of this description, are perforned.
Then, on each cell, are repeated the operations of

All the operations described above are performed along the

production line in clean rooms avoiding any contamination of

the sheets in the polarising layers application phase.

At the end of these operations the conventional operation of
treatment by abrasion of the alignment layer, joining of the
sheets in ‘facing position and cutting to separate tﬁe cells
constitﬁting the individual devices as already described in
the intfoductory' part of this description, are performed.
Then, - on’ éach cell, are repeated the operatiqﬁs of-
introduction of the 1liquid - crystal, assembly. of - the
respective control ‘circuits, and final packaging of the

product, according to known criteria.

Naturally, the principle of the invention remaining the same,
the embodiments and details of construction can be widely
varied from what has been described and illustrated purely by
way of non-limitative example, without by this departing from
the scopé of protection of the present invention as defined

in- the attached claims.



I ntroduction of the liquid crystal, assenbly, of -the respective control
circuits, and final packaging of the product, according to known criteria.
Nat ur al | ywotoa®opnss nci pl e of the invention renaining the saC#/IT01/(0867

enbodi nents and details of construction can be wdely varied fromwhat has
been described and illustrated purely byl way of non-linitative exanple,

w thout by this departing from the scope of protection of the present
invention as defined in-the attached clains. WO 03/007063 PCT/ 1T01/ 00367
11 CLAIMS' 1. A method for the manuf@citwme of liquid crystal displays,

each conprising - a pair of facing plates coupled in such a way as to form
a cell able to receive the liquid crystal; and - a respective pair of

pol ari sing | ayer cicat.e ' tes, -l [ ursal_ f
Bl ates 18 For nedTSEarE a7t vhe nahisated) F Tt PivAch el
char act er eaetl complrdsing conprises the operation of application of a

pol arising layer (20).by deposition of a liqujd_crystal polarisin
subst ance and 6rﬁ%h?%%¥ ﬁ%oﬁqﬂﬁ9grﬁﬂ%ﬁﬁﬁeﬁogFi?ﬂel uFSCEnGe WY ad to

det er mi nakiem af ckhe aBokakicsaklcenvexiche aRBUHEALKYRLAN ;aBnal i gnment | ayer
of polyimde resin onto the crystallised polariser |ayer (20) according to
a predet erm ned xofdspacitiven palist anfi apdlacbsing pdrdians t @ssociated

with the plates,
in which a plurality of plates is formed starting from-
an original sheet (10),
- the method being characterised in that it comprises the
operation of
application of a polarising layer (20) by deposition of
a liquid crystal polarising substance and orientation of the
molecules of the substance for aetermination of the
polarisation axis;
application of an alignment layer of polyimide resin
onto the crystallised polariser layer (20):aécording to a
predetermined configuration substantially gorrespondingv'to
tﬁe display areas (30) of the devices; and
.méubsequent<selective removal of exposed portions of the
polarising layer (20) from the separation regions between the
display areas (30) of the devices, not masked by the
aiignment layef,
the said operations Dbeing performed before "the
operations of coupling a pair of sheets (10) in facing

position and subsequent separation of the individual cells.

2. A method according to Claim 1, in which the selective
removal of exposed portions of the polarising layer (20)
takes place by immersion of the sheet (10) in an aqueous

solution of NaOH and at least one subsequent washing.



the display areas (30) of the devices; and subsequent selective renoval of
exposed portions of the polarising layer (20) fromthe separation regions
bet ween tWwe 03md®ps ay areas (30) of the devices, not nmaske®CEgTOI®367
alignnment | ayer, the said operations being perforned before the operations
of coupling a pair of sheets (10) in fd2ing position and subsequent
separation of the individual cells. 2. A nethod according to Claiml, in
whi ch the selective renoval of exposed portions of the polarising |ayer

(20) takes plpeRtHBE idBEsEdian oo tdiguishest inl Qnildh AhaABES ud ion
of NaOH and at |east one subsequent washing. WO 03/007063 PCT/ 1T01/ 00367
12 3. A mahgd o & daif ties @ aimsplutiiaghiath Nat¥! sia dledimsuieed $bPut i on of
NaOH is 0.1% solution of NaOH in de-ionised H2O 4. A nethod according to
Claim2, in which the i mrersion phase |asts about 20 seconds. 5. A nethod
accordi ngtt o @ anemliodi navkibelihhe tonErsinoe , apA wasbhhnghehasesayieon
fol | oned q%/ a dryin hase at 90C for about 20 mnutes. 6. A nethod
accor di ndHEF o &sh éitqﬂfr 7 S9RWMWEn that the polarising liquid crystal
substance is water soluble, and in that the operation for application of
the alignnment layer is preceded by a stabilisation operation of the
crystal |l ised ZAsubsthedeacoesdingt itty, Cltabmpadl, arirsi wgichy dhe( 20)mansiagnder
n

t he said, substance nqgn water insoJuble, - the_sajd stabilisati
oper at i O@rgﬁm%% é“ﬂﬁf‘a%@ﬁ : wed, ppra ‘i?ﬁél%%e%}ﬁafioﬁti%m% o ueous
sol uti on g Bad R pARfsubsequent t

6. A method according to Claim 1, characterised in that the
polarising liquid crystal substance is water soluble, and in
that the operation for application of the alignment layer is
preceded by a stabilisation operation of the crysta;lised
substance constituting the polarising layer (20) to render
the said substance non water  insoluble, ' the said
stabilisation operaﬁidn comprising a phase of immersion of
the sheet (10) in an aqueous solution of BaCl; and subsequent

washing.

7. A method‘according to Claim 6, in which the said aqueous
solution of BaCl; is a 10% solution of BaCl, in de-ionised

H20.

8. A method according to Claim 6, in which the said
stabilisation operation further comprises a drying phase at
90°C for about 20 minutes after the immersion and washing

phases.

9. A method according to Claim 1, characterised in that the
operation for application of the alignment layer is performed
by printing by means of a mask, for definition of the display

areas (30) of the devices.



washing. 7. A nethod according to Caim6, in which the said aqueous
solution of BaC 2 is a 10% solution of Bal 2 in de-ionised H20 8. A nethod
accor di ngwoe3@b@sin 6, in which the said stabilisation opecatiremoBer t her
conprises a drying phase at 90C for about 20 minutes after the inmmersion
and washing phases. 9. A nethod accordidng to Caim1, characterised in
that the operation for application of the alignnment |ayer is perforned by
printing by nmeans of a mask, for definition of the display areas (30) of
the devices. VIO RSEAOT 063 FT{dd Odd 09B67n 13 dRard-t®thoss acsordinocte
Caim1l, characterised. in that. the - operations of deposition and,

ori ent at i WEXALIRS nof edePesibiont padpoirdensiatg on fi dche yeeldcwiastafice
consti tuti [ Si ayer ar ffected ta her spLeadi ng
al ong theé%%l tadr?ﬁsaa]ﬁgo]%{%i rler}L '|l% gré%g)r?tli t)g/ugls E?ﬁﬁ?t aﬁggg E% %t\:/lg%%sl éﬁe

del i ver echoImrrimighy f drapert hé29pr eadé nge i diged achigetedbybyeansr@idnd 0ol

in the formof a.bar having a, corrugated profile in |ongitudinal section,
or t hogonat+ 3R t frde dPPiEFFﬁﬁtéPnsp@%ﬁ%?ﬁb@n‘ a quantity "of substance

previously delivered in rough £form, the spreading being
achieved by means of a toocl in the form of a bar having a
corrugated profile in longitudinal section, orthogonél to the

direction of spreading.



