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crystal displays having an internal polariser. The present invention.
relates to a nethod for manufacture of [liquid crystal displays according to
t he preanbl f im1, and nore specifically a nethod f ufacture
of liquid @P&%’togogjdi splays in which the polarising | ayersggéﬂﬁglrﬁr@d
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 forned by two plates of glass facing one another and separated by a
gap Wi thin wekdy i 8£CoRirl R 3inqqui ¥ St st Vb3R8 yv<OmdRend NEAT
surfaces of7The grass plates a transpar con “Tay I tati ng
the el ect r oHeEeYRali RIS EET . typical |y | n208 and/ or Sn02, configured in
such a way as to formthe synbols which it' is- intended to display

(al phanuneric characters, graphic points, icons). The resultant structure

i s covered ¢ hpresshtr aldwshtalangnredmtesayer a Teehald dore manudpeturgenéral |y
of polyimde, resin, is i-n_..contact with.the liquid crystal s ance_and
contri but esflf%“j‘l rd&%s?‘@laﬂlﬁﬁ’ﬁ%’gaPCSf’Fgm%ﬁ%%%ﬁ le%a”#gieeéjtﬁ)zéa&%}'t he
entire contacd moid agFeciX jrllay S NEedhyYEforS theMmmuf aditspesed Qighhg outer
surfaces of the glass plates and . is orientated in such away that the

di recti ons FYHHarFESRIBF of Pt WE1Cho Hhey UL SIRT nbGHES ~ 2¥8 SREMSHot her
(in the casghdrddiay GeChpet 2k310hnihept M NHEDH dAABGn of a liquid

crystal substance.

A liquid crystal display (more commonly known by the acronym
' LCD) is formed by two platés of glass facing one another and
separated by a gap within which is contained a liquid crysf:al

substance.

On the inner surfaces of the glass piates a transparent
conductive layer constituting the electrodes ié deposited,
typically In,0; and/or SnO;, configured in such a way as to
form the symbols which it" is' intended to display .
(alphanumeric characters, _graphic points, iconms). " The
. resultant structure 1s covered with a éd-éalled 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 layers are orthogonal

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



WO 03/ 007063 PCT/1T01/ 00367 nematic type) or at sone other angle (fo&
applications of the,. super-twisted nematic type).. As is known in t
back-l1it or reflection displays can be nade and, depending on the
arr angement a further reflecting layer or a convenj
iIIuninatioﬂﬁﬂg@ ﬁ%s provi ded on the rear plate of the §g§|5 /00367
respectively. The nanufacturing 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 devices (of the order of a hundred for each
pair of sh N ol ] f s ‘of
oper ati ons pef#E fterabr?ﬁg@nagg%% %ﬁ?g$ng$§gh S togg%h CEeEhg
faci ng posisumer eivwd shed inegadricsépaeati ng the cells constituting the

i ndi vi dual devices. The first series of operations conprise, in succession,
the steps of washing and sterilisation of the glass sheets, formation of
the. el ectraglei@angnédgcihi eak @&rwe@alcknmar biroR® £1ebtough daepragsi eaal

t echni ques of d<§03|t|on phot ol i t hogr aphy and et chi ng, prlntlfgaof t he

al i gnnent 126 dFadey RRd hJeRAREHE RN trRo GendeRsts AGePtet. | &s fEPsEe i n
contact wi tfeff&dllwl dageyst 8k Jo @ldwithe gmﬁmﬁseiéntcae%deol ngd

together in such way as to formthe gap into which the, liquid crystal is
i ntroduced, Pmﬂlld@dﬁ@?erttl'll@elr@@g @é&#entbﬁei‘—lhg derel e arasmeatiivedannect i on
bet ween t he pl ates which together 'formeach display, spacer elenents
formed by an adhesive substance in which are enbedded micro spheres of
conductive The emmuﬁarm:unﬁmwemrmﬂdqs dexfosiat eclimai@ | kerysteden dgsphaing on

one of the osnpperej:[sses a %J;[srll:e s%lrezl.seé % ecemtrérgif (@) era eldOIESO &l r}%rm%@.d Bhg

pair of glass sheets on which a plurality of devices (of the

TP

order of a hundred for each pair of sheets with current
technology) is defined- and a second seriés of operations
performed after bringing the original sheets together in a
facing position and cuttiﬁg or separating the éellg'

constituting the individual devices.

‘The first series of operations comprise, in succession, the
steps of washing and sterilisation of the glass sheéts;
. férmation'of the electrode and electfical connection qutioﬁs
through conventiohal ; 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 suéh a way
as to form the gap into which the 1liquid crYstél is
introduced, while nevertheless guafanteeing' the electrical
connection between the plates which together form 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 one of the

sheets. Then the glass sheets are joined together and the



4 JAN 2006 WO 03/007063 PCT/1T01/00367 3 subsequent operations of quthQM6
for separation. of the cells. constituting the individual devices
performed.. Once separation of the cells has taken place, each of these i's

filled “‘thwagmhhﬂP'd crystal substance and subsequently peggt@Rfesch hen the
pol arising layers are applied to. the outer faces of the device in contact

with the glass plates. At the end of the3series- of operations described
above, and before the final packaging, a covering and sealing operatlon i's
again perforned to ensure a protective anti-corrosion cladding.

Convent i onadubsedumntp Wit ithd BRI HARY Horofseparadheal &  thiel medls,
cellulose triacetate. and are appl.ied_b npl e, gluing on both the outer
faces of ttﬁ?ﬂﬁ?ﬁ?ﬂ?1qgh€?5h§FﬁdVPﬁ€aévé?&%?est*ﬁ ¥t he devi ce by
about 2 x 200 microns (a value including the thickness of a polarising film
and the adhesive layer). Recently a liquid crystal substance such as, for
exanpl e, tQﬂ?%N%ﬁEﬁﬁaQXﬁn(qunhﬁ €P¥%¥ahaPoFaﬁegep}aeenhEﬁehapﬁyth&eaiIabIe

by Optiva | F c &S nane
TCF (Thin ystglﬁ%mﬁgﬁh%%ébie)ie usedﬂ;%uoaaj’f or m%%%arl %?ltr?g ayer engmgh a
pol ari si ng sadisincehdérs thiespol beilsimg i hapensait ama&pﬁhiemt tépphecatiten WO
94/ 28073 i. the si,an Technol 0 Is a_lioqotropic, water
soluble, Ii Eigﬁgfé% ﬁﬁﬁéﬁplgﬁn&ﬁg§hwh52 E??Lﬁi?ﬁ%ﬂ pl %ﬁgracterlstlcs
simlar to those of the discotic liquid crystal substances haV|ng nnlecular

209l orer ates of {0, 00 (£LoNgaNe o, By depos! HU0d, 8, GUantLLY Ofg

pefore the final 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 eimple giuiqg
on both the outer faces of the plates, increasing the overall
thickness of the device by about 2 x 200 microps (a value
including the thickness of a polarising film and the adhesive

layer).

Recently a liquid crystal substance such as, for example,
the product LCP (Liquid Crystal Polariser) commercially
available by Optiva Inc. of San Francisco, California,.Uhited
States, under the name TCF (Thin Crystal Film), has been used
to fofm 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
liquid form on the surface on which it is desired to form the

polarising layer, and subjecting it to stretching or other



liquid formon the surface on which it is desired to formthe pol ar%%ngo%
| ayer, and subjecting it to stretching or other 4 JAN 2006 WD 03/ 007
PCT/ 1T01/ 00367 4 directional. mechanical action, its nolecular structure is

i nduced to Qrj e itself parallel to the axis of workin t he
nmol ecul ar a%‘i’gﬂéﬁ%@es di spose thenselves in. alignnent w’g%(fﬁlg-ﬂ%&%"ot her
assum ng an overall configuration simla to that of a conmon pol arising

film Once stretched the substance crystallises in a thin filmfollow ng
evaporation. of the water contained in it. it has been determ ned

experi ment aly.y.. e p sing .| s thus £ %83 Y opgrative
characteri stdﬁ%gbgﬁbn%ghtr?‘%s%ﬂ%ng v ea%?@‘f‘éw%%z {ng?l a |+1Z|at %.tg%tg%?ﬁi %\ess
of the | ayandackdt ke mdemteite).i%sklE mpapadikeli $csitgm faxiant ¥ - workiined and

makes it possible to qgbtain,an inproved overall ransmttance of the,

devi ce. A,fisPst{]?%tChrF?h%emPatiHél%gfaaﬁ 9 §a§eﬁevﬁﬁjc%p?/ﬁ? htt =4GeaVeEr yt al
pol ari ser i auabweenappliithaonen sglothle pekamifgngn beyeall ocbhtigutLtidmces
of, the plate of the device and its protection, by npans of a fixing | acquer

(acryl at e) . SAMd&@En& IrdritFtacRiur ngOPBReChnPatRT H$iRd vESIMorCRFR BEREY d,
the applicatihan Qfuddia@ arésysgal Bls t 014 heal NREYinf aceSIPf £éecwisg es
and does not therefore require any additional A protective |ayer, rather only
a phase of e¥ERBFRLsaRi 6f"the wakekrontrinaghdfaAte i nsoluble in water. For
t he purpose of permtting an efficient production on an industrial scale,

the inprovements to the production cycle are directed at naking possible
t he applicafitorhad beren determined experimentally that the polarising

layers thus formed have better operative characteristics of
contrast, ahgle of view and reliability. The thickness of
the layer (of the order of 0.5-1.0 microm) is significantly-
reduced ‘and makes it'possible to obtain an improved overall’

transmittance.oftthe device.

A first technique for manufacturing a device with 1liquid
crystal polariser involves application of the polariéing
- 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 éhy additional
protective layer, rather only a phase of "stabilisation" to

render the substance insoluble in water.

For the purpose of permitting an efficient production om 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.



pol arising layer directly onto the original glass sheets, in a sin 006
general operation, before printing of the alignnent Iayer and separation of
the cells. 4 JAN 2006 WD 03/007063 PCTI | TO1/ 00367 One di sadvantage arises in

t he. cuttlngg%agﬁéa£lon for separation of the constltuentl,ciﬁl/]j,rﬁr4 §$fhe

I ndi vi dual since the presence of the polarising |ayer

sections causes |local tensions in the polsariser structure causing an

i nperfect cut, for exanple with the formation of cracking or superficial
fractures. A further disadvantage S given by the difficult and unstable

appl [ catfoncn t4ARkarkage Obriles0! ybnd RROXLASANGE G | Sdjecded

for joining ass s S toget ef ore  separati These
disadvantageeparetmunreﬁttberennﬂnmﬂtdm¢ eeﬁuslbfnghehtndpvrmmal)deﬁlddwe

subst ance used of being sol uble i The, oIar S|n after its
uni f or m dep&SPEF ongh‘? sgplfeﬁse?”e? %s\e\%%t |13?/%]r"7§5‘”1*40 def‘ﬁveﬁ’?\g

m cr o-drops s@Etlméel’caﬂseTsheldS@gl oraeneioﬁepairnat tioe lpetl\aeeeeh:heatdmc;ﬂmme ar eas
of the devices to be fqrned and subse%uent suckln away the dissolved

pol ari si ng §GBStAACE™ ?WBeESE9EnFPBnaI°5r pLenval Pe§h§eFE€FP%é°Peﬁﬁbal by

scanni ng t hergakihe &t ASEpeSHEELa I firl bR sa probe including the delivery
and sucki ng nenbers, nmounted on a Cartesian- coordi nate robot machi ne. The

speed of advance is very slow (it travels at about 20-25 nm per second) and

| ong worki ng hii-fRsr a&fsé&‘@éx?é &€ iI£ kz’éﬁdbgo{:hé et £ CRIE VAW dhdiudeed

devi ces (such sheets typically Thave nen5| ns of 400 x 400 mm. For nass
producti on dpplicshiomuohni rde vwelariger of the gluing epoxy substance

which is needed 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 pelarising 1ayer, after its unlform dep051tlon,,_is
therefore selectively removed by delivering micro- drops.of
water in the regions of separation between the dlsplay areas
of the devices to be formed and subsequently sucking aWay-tHe

dissolved polarising substance.

The conventional process involves- selective removal by
scannlng the entire glass sheet with a probe including the
dellvery 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 1ong 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 K product (for example in the

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



necessary, increasing the costs of the manufacturing process. Anot he{) 006
di sadvantage is due to the fact that a variation in the configurati {TA‘%F
the product (for exanple in the definition of the display areas of the
devices on the sheets) 4 JAN 2006 WO 03/ 007063 PCT/1T01/ 00367 6 involves a
repl acement . W8P PH&%pr obes and. the el apse of a subsequent PSETRMAYUp tine
for menorisation in the machine of new dgsplacenent steps al ong the axes.
Moreover, it is always necessary nanually to renove excesses of material in
the perinetral region of the sheet where the cartesian-coordinate robot

machi ne canngt rate w eciLsi‘gn. Jln any, case,'. renoval, of th
pol ari si ng s:'tfbv'scfcigﬁeése ‘?av\l%dgi)ESF%{é‘SnkbyO%gcﬁl%gp5§bF Re an?ﬁye‘?h%efe&ﬁé’ se 'Oe?' a

st abi | i sat i odubddepifents se@tiay uphthifei fostmdrotiastaivar det @HeSmiachink sat er
solubility, with k6 evident risks of damage thereof in the parts which it

woul d  be” d&S% &SP laseReBEe FEEPS TRALOPY e<Mt®%¥Sfrent i on sets out to provide a
met hod for the manufacture of. liquid crystal displays in such a way as to
overconme the previously. explained problenms. In particular, the object of

t he inventi 34OV pridviife 3 WayEs MAFESFAFHNTRRSRLULE For TRASYSpEHFER_EFDN

able to al | qy theee.apAl I GALLAD OLy And@YEl AgildAWd € éfséﬁéﬁg%ﬂé&éeﬁhé‘”d

its rapid,, precise and efficient selective renoval fromt separati on
regi ons bet et asiandicopirdinateas nsbothe mpahiices . Fwowtdi ngpevatae pitkent
i nvention t;qzse'cqtékl%%. I s achieved by a nethod of manufacturing |iquid
crystal displays having the characteristics set out in Caiml.

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 qharacteristics of water solubility, with
evident risks of damage thereof in the parts which it would

be desirable to preserve.

- The present iﬁvention 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 obfeét:of the in&ention’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 removai 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 to be covered, as a



The nethod of the invention is characterised by the fact that it ex&bﬁ%&%
the conventional application of the alignnent |ayer of polyimde re ,
whi ch takes place in dependence on the specific configuration of the areas

to be cover 4 JAN 2006 WO 03/ 007063 PCT/1TO01/ 00367 j ve mask
(."resist ")e\g(\}é)r%.ﬁwﬁﬁe pol ari sing: layer. The polarising | agce'l?hfag&ltgﬁen

sel ectively renoved in the exposed .regipns, not nmasked by the alignnment
| ayer. This operation is consistent with working in a clean roomin the
production area in which the product being produced is |ocated and nmaekes

| € possibl e 0, exploll fg aRRALEl USHOLRRL! Vld) Y3SaLR UGN 1388 e

(i mersion VEssels: was Inmg stations,’ drying oven 5’ tRe" Same printing
oper ati on ofpdilaeisahggilewetr [idyethdrs swlectaddilly aralovdaitin atler expsswd | y
required by the rocesg, an]c{i \tﬂgeref ore the proﬂuctive flLowis not further
wei ghed dowd S§1CT8r oftel BREEREWPHatRE RS BIMERot 3¥E4ui 84S PREFRAE I Metiod
accordi ng t @dnike stBMENtidh t HErRPOARN A RO BB rbémStabidnsegdroédidtids to
say rendered water insoluble) immediately after its application, and its
renoval také¥eapiacwhhehi FherBrefurh Reinginrosyiced 46 AREaR6E aRdIgKkas,

washi ng. AdVantRgeousky tot Q&f)l%@ltmthgnagﬁgfétﬁé POSRAPI ¢ 10 u bt Al Neuch

1 'su
cl ear-cut separation regi ons between the areas of the devices, which are

free from sefieg r ebirrSi@T pyelsselsi ngrashilngt aatationss sxyiidigngovers) .

formation o p E|'?ys icle LihLn t [.nf er h L.ni she

pr oduct . Thferh%elugec | V%P%%%I %BF%%gbﬁafgre tj‘ol& eé%)g e rf)%l g?' é?ngg qrr%ﬁteri al
by. i nmmer s! orddfittihradhebtiti maghetenohmallybatduitead bwul thesprecessl 2ofd t he
print reSId%%%re%gggnghgnp%gguggggg.row 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 ié 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 éeparation regioné between the areas of the
devices, ~wl'iic:,h 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 functional for

mass production.

Further characteristics and advantages of the invention will

" be explained in ‘more detail in the following detailed



The entire process is conducted in the production Iine and nakes it
possible to keep down the tine taken to pass through

bei ng denonstrably rather functional for nass production. Further

characteristics and advantages of the invention will be eé%#ﬁ#@%ﬁ gn
detail in t R PHT%H ng detailed 4 JAN 2006 WO 03/ 007063 P Y036
description of an. enbodinent given. purgly by way of non. limtative

exanpl e,

with reference to the attached. drawings in which Figures fr

to 6 schematically represent the succession of steps of the applicati

| ecti |, of th | ari si I LOn- heet whi ch
of di spl aySSPSEHRIT A S| (FRnETHPRAFDS PHIFE (R BRI gPhaPCdr

sheet 10

f 1 o1 Y&t THe aeRahPLEPdwi R phabesntédt ebdetiel Qi Ht@edr Qiifitings

plurality of liquid crystal displays. ' Definition of the areas of the
pl ates and iRe "isH HiFiees LzpPmt e FAdiSvi SgaPnelfrley #SPHRFPRGS thR

formation. ofycebgestsndss §0pflUEh VEL DAL Do AP ARETALT NSV dRinkvk

in the art and wll not be described here, also because they are per
rel evant foeftbkheppopasdsinad layder onasdishessf on hehielent pduraAiter of

formation O?%%Qf%ggff%rég¥¥ﬁe&il ayer 20 of polarising material inlig

formis app

e he eniire sheet 10, defining the orientation of

mol ecul es thereof. along a pre-deternined direction to determine the

f polarisati i ssi is_of the |light). .Th i sing_ |
s shown [ niti §hiee e Felt Por snpPEr arnryiaiives B ake Both: 48

(or simlarfpeghaicll are formed the plates intended 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 forma;ion 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 aﬁplied over the entire sheet'lo,
defining the orientation of the molecules thereof . along a
pre—determined direction to determine - the axis 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

. N
t he producti on4 JIAl n%ao,06
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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 thereto, has a

corrugated contact profile. In the preferred embodiment the



stretching action), along the predeterm ned pol arisation direction,4§L 006
quantity of substance previously delivered. in rough form The sprea iﬂg 93
performed by the use of a sort of doctor blade or simlar distribution
tool, the blade of which, having a sufficient length to e ss the
entire sheBP%0%%%its sliding notion with respect theret??%ﬂﬁgﬂﬁag
corrugated contact profile. In the prefe@red enbodi nent the 4 JAN 2006 WO
03/ 007063 PCT/ 1 TQJ/ 00367 9 spreading tool" is constituted by a cylindrical
bar on which is wound a spiral of steel wire, and has a contact profile
with the substance to beksgread havingethe general,-formof a succession of
v j

conti guous SPERRIIRHCEBhvERI CPRSELITHFER PYcas cvilfpdzhcat. PBEp&H t19iftof t he

layer with theymash Br efdisaidepositdon wiﬁé?,hhi:aﬂ&'eﬁag‘il&e%dﬂtél‘t‘cs%%ﬂﬂﬁlfeo
obtain a thickness of the crystallised polariser of the order of 0.5-1
m cron. Sub¥Wéghehbheysubstinerictothr spread thaedddihe izsnenady &oufacdr 2

I nsol ubl e t Oqf S 5§§? | b3, | on.

of Bad 2, a%gc?ﬁgﬁiﬁésﬂgdc?ﬂy%g§ﬁg%§se ‘ﬁag#gffg%Fg?ggg%fégt qu%ﬁ%%%%%'is a

sol uti on of tBaCikeat. 10% in de-ionised H2O. The i mersi on phase is.

followed by a drying phase in a static oven at 90C for about 20 minutes
(Figure 3) to elimnate any residual noisture. At the end of the

st abi | i sat i pepepetbén orsE ofthé ha ayelrarwsting theaymsst20 paecakegniwpdsitdyer of
olyimde resin s applied to_ it by, printin .reans, of a mask defining a
ety of | GRECHRbgucE onekes dit FRPRIICoko BECHIE B CHHERAFTEnREnC Y ayer

with its copiiyguaalissy hes dhesaddt itpeabriepcbE 0. 9f1 micron. -

Subsequently, to rénder 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 sqlution is a solution of BaCl, at 10%
in 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 op_erétions of the po‘lari‘sing
layer 20 an alignment layer' of polyimide resin 'is applied to
it by printi}lg by means of" a mask defining a matrix of
dispiay 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
thé polariser must be maini:éined are covered with extreme
precision, leaving exposed the éeparation 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



protective masking or "resist" for the polarising |layer. Thanks to tﬁﬁ\ 006
maski ng, the areas of the sheet 10 corresponding to the display areaslg f
each device where the polariser nust be maintained are covered with extrene
preci sion, I xposed the separation regi ons between i S

di splay ar e{a@.ao\ﬂ?ﬁgm%ol arising layer 20 is selectively rem&gﬁﬂfd&%t’{ﬁz exposed
regi ons not masked by the alignment |ayeyy by imersion of the 4 JAN 2006 WO
03/ 007063 PCT/I1 TO /00367 10 sheet 10 in an aqueous ‘solution of NaOH (Figure
5) and washing in de-ionised water in two successive rinsing baths.
Preferably the solution is a_solution af NaOH a L 1% 1 n_de ionised_H20 and
t he innersi%%e?%sﬁé f oF éﬁbuﬁq§8°§8c6ﬁ§§#”fﬁb.Pﬁngyéﬁ%nqgﬁggﬁeisg*o ed by
a dryi ng phesshimy aibtdd+ Lonseh witOGd dwahaidce s¥3vid MileS ngFibgtthe .6) to
elimnate any _residual noisture. Al the operations described_ ahove are
perforned abofifIHIY prifIRATBroN itfe 3 FLUEIATr BEE2RFord fg tEny ™ de
contam nat i phhded (H1©, SBEE! 8nkNifmMer PSRN0 1AY AoudPBbi 68EbAAsPhase. At
the end of these operations the conventional operation of treatnment by
abrasion of the alignnent layer, joining of "the sheets in facing position
and cuttin t g}pa‘el-l 3t 41 ]h?ﬁ] [ deyi.ges as

al ready deglélrrl(lgbe I nﬁoﬁl I ns%r(% ugfg'?g‘%%gr%&o?g? S % S aréleg;ilqlor% %araegé
perforned. oddierat @oueaghbrcabbutare hepeeéed(tivurepar)aticors iafinatet eaguct i on
of the liquid crystal, assenbly. of the respective control circuits, and
final packagfFfi st t“l?é-Stﬁ’r%uct, according to known criteria.

All the operations described above are performed along the
production line in clean roocms 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 tﬁé cells
constituting the individual devices as already described'in
'the'intiodugtory part of this description, are perforﬁed.
' Then, © on  each . cell, are repeated the operations 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 scqpé of protection of the present invention as defined

in- the attached claims.



Naturally, the principle of the invention remaining the sane, the 4 TAN 2006
enbodi nents and details of construction can be widely varied fromwhat ﬁas
been described and illustrated purely by way of non-limtative exanple,

wi thout by this departing from the scope of protection of _the present

i nventi on a?%ﬁqoﬁ‘ga in-the attached clains. 4 JAN 2006 V\B%@T@M%S
PCT/ 1 TOL/ 00367 1. A method for the manufggture of liquid crystal displays,
each conprising - a pair of facing plates coupled in such a way as to forma
cell able to receive the liquid crystal; and - a respective pair of :

pol arising | ayers associated wth the pl af es, in which a plurality of
plates is forned starting from an ori grfa—=sheet (10), the nmethod bei ng
characterised in that it conprises the operation of application of a

pol arising | ayer (20) by deposition of a liquid crystal polarisi ng

subst ance anid or ifeMEIBh toF the maBreEReeee ¢t thawWeh srastals gisplays,
determ nati o &f dda@riRQharisation axis; application of an alignnent |ayer
of polyimde resin "onto the crystallised polariser |layer (20) according to
a predetern ned toaf PgliFacfofasipgt Aaites| youbledspondiusy a ovay hes d¢spl ay
areas (30) hCEeS o8 1€ | ectd val,.qf exposed
portions of %;%fé!heap%%g'rll %?’r]is ngg‘g@%% ﬁ%ﬁﬁgdséggsggdngﬁggi ons bet ween
the display areas &3Qesfedtiredepates,ofhopolraskeingy tders associated

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 4
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 crYstéllised polariser layer (20):aécording to a
predetermined configuration substantially ?orrespondingl'to
the display areas (30) of the devices; -and .
lméubsequent‘selective removal of exposed portioné of the
polarising layer (20) from the separation .regions betweeﬁ.the
display areas.:(30) of the devices, not masked by fhe
aiignment layer, .
the said operations being 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 subseéuent washing.



alignment | ayer, the said operations being perforned before the opgnaticoas
of coupling a pair of sheets (-10) in facing position and subsequent
separation of -the individual cells. 2. A nmethod according to Claiml, in

whi ch the selective renoval of exposed portions of the polarising |ayer
(20) takes place. by imrersion of the sheet (10) in an aqueous solution of
NaCH and at | east one subsequent washintZ 4 JAN 2006 12 3. A nethod
according to Claim2, in which the said aqueous solution of NaOH is 0.1%
solution of NaOH in de-ionised H2O. 4. A nethod according to Claim2, in

whi ch the Lnmergi 3 0 ec . %ﬁ% ing to
Claim?2, i rbl'\/\hi%hat %&?%iﬁtﬁ% glr%d%\?'\/géﬁi r§1g’g gﬂgvz}éjééérté}lﬁ%l?m G/Juz%l drying
phase at 96€lévion abbWa@®@) id rutlds soButAonedfiodadid cin dieng dard s@daifa0 1,
characterised in that the polarising liquid crystal substance is water
soluble, and in that the operation for application of the alignnment |ayer
is precedgd bynamstibd! i satbeaingetat coaiaf 2t hencrnstal khsed msesioance
constituting the polarising |layer (20) to render the said substance water

i nsol ubl e, PR#%Ee skasks AbMiY 2026 SA"EFer ati on conprising a. phase of

i mrersion of the sheet (10) in an aqueous solution of BaCl2 and subsequent
washing. 7. A nmethod according to aimé6, in which the said agueous

sol ution o%. Ba@ 2meshad 18%csnfiihgohoofClBa@ 2 ,i ninlewhdoh setle HiMedsiAn net hod

according to. Caim6, in which the_said .
and washing phases are followed by a drying phase at 30°C for

about 20 minutes.

6. A method according to Claim 1, characterised in that thé
polarising liquid crystal substance is water soluble, and in
that the operation foxr application of the alignment layer is
preceded by a stabilisation operation of the crystallised
substance constituting the polarising layer (20) to render
the said substance water insoluble, the said
stabilisation operation comprising a phase of immersion of
the sheet (10) in an aqueocus 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

rhases.

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

areas (30) of the devices.



stabilisation operation further conprises a drying phase at 90C fon4%\ Wos
20 m nutes after the imersion and washing phases. 9. A nethod according to
Claim 1, characterised in that the operation for application of the

alignment layer is performed by printing by neans of a ma finition
of the dispV%megwggs (30) of the devices. 4 JAN 2006 WO o§¢86§8@§g?

PCT/1T01/00367 13 10. A nethod accordingsto Caiml, characterised. in that.
the operations of deposition and orientation of the nolecules of the
polarising liquid crystal substance constituting the polarising |ayer (20)

are effected together, by spreading,  alon éfe olarisatjon, direction.a

quantity ofggub éﬁ%&“*% N ,&glpgég@ ing#%%EﬁF?¥ﬁ§ﬁd¢%ﬂa e &8eng

bei ng achi gyeththorie s ddpdsitidn idhd R ife@it@tdiona JFarcHRA 1@ cilegOEUgat ed

profile in |ongitudinal, section, orthogonal to the "direction of spreading.
the " polarising liquid crystal substance constituting the
polarising layer (20) are effected together by spreading
along the polarisation direction a quantity of substance
previously delivered in rough form, the spreading being
achieved by means of a tool in the form of a bar having a
corrugated profile in longitudinal section, orthogonél to the

direction of spreading.



