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LI QUI D CRYSTAL DI SPLAY BACKGROUND OF THE | NVENTI ON The present | ZVEOLY@005
rel ates og@Rhakixito |iquid crystal displays and nore 5 bﬂﬁgy to an
i nproved liquid crystal display exhibiting enhanced optrcal vrew
performance. Liquid crystal displays, which were first |ntroduced |n t he
1970's and have since been used in watches, clocks, pocket cal cul ators,

portabl e personal conput SYPERNBRIGHTiLOMW REREEQTAMNCE and the |ike, are
el ectronically swtched displ al 1 SE of changes in the
reflective properties of Irq&@g&x%&%;ln an electric field. A
typical liquid crystal di gn@p NS F-"ﬂ-lﬂ_’ilq ' tal display panel
(al so commonly referred My cell), said panel
conprising a tTe predentdfivérnitipm rblates yeinatallysaniibmic kegsthledivprRys andainbref
tran parent substrates, each of the transparent substrates typically
havi Raraﬁiiaar Enen dnpeavacdisiuig cysial displayesxhikiting gnhanegshopliasl viewing

quurd cg*g#ﬁ e t hereof, said transparent coating functioning as an
el ectrod |qurd crystal di splay panel is typically positioned between

a pair of gl dsquidogrystdheisgi d;wmcreme}ermqhtreaaé@ém the 19998 arRl RAGS

bei ng seal.ed together aroun heir respective edges. The cover plates may
be assenttidee Qmuwbreé\rajch%pmg Racket cadcutalons aaqntadnia:mrsbaaitcommemt i on
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liquid cr)&/stal di sp panel en a vol tage app selective acr oss

the el ect t}@mlIlwrécryaﬂalrctiSMaysonprlaeB@bqulésrystaldmﬂtaymwealeoC@an’fcmlgged or
switcheel |PgeJDr|zatJon SO 32% | ither reflected or_absorbed in
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viewing, and many liquid crysta ays I nc
oxi de or teemsptaeentsmbstrata typicalily abvrpgsuttarmpederli@feﬁﬁﬁaltmﬁmd‘dcm cOMRY | zer
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electrode. The liquid crystal display panel is typically positioned between a pair of |

glass (or other transparent) cover plates, the cover plates being sealed together

around their respective edges. The cover plates may be assembled with spacers

between them to maintain a constant separation distance. Two crossed axis

20 polarizers are positioned between the cover plates, one polarizer being adhered to

the front of the liquid crystal display panel and the other polarizer being adhered to

the rear of the liquid crystal display panel. When a voltage is applied selectively

across the electrodes, the liquid crystal molecules between them are rearranged or

switched in polarization so that fight is either reflected or absorbed in the region

25 bounded by the electrodes to form characters or graphics. Many liquid crystai

displays include a backlight for night or dark viewing, and many liquid crystal displays

include a layer of indium tin oxide or another suitable material positioned between the

front polarizer and the front cover plate for use as an electromagnetic interference

shield. Some liquid crystal displays intended for use in cold environments also

30 include a layer of indium tin oxide oranother suitable material positioned between the



shield. Sonme liquid crystal displays intended for use in cold environnents
al so 30 include a layer of indiumtin oxide or another suitable nmtHRL¥2005
posi ti onegghplepsp the 1 27 JULY 2005 WO 02/061721 PCTI J2asas r ear
pol ari zer and the rear cover plate and electrically connected to a power
source for use as a heating elenent. Sone of the advantages of liquid
crystal displays, as conpared to other digital displays, are their

conpar at ir¢all goladrenand thegeancoyaimateraniielestisally congaied thapewer sogrce
however, .one of tt}]ezgri QQC]i al ., di sadvantages of liquid crystal displays is
that, dudo¥sq ARANIBRNIRRTFIEt and a "washed-out” effect caused by
back-reflecte ' ' | FNEH AiHREd lek M3 r ead
under high ant(ﬁcgﬂt@bfﬁgh%d\%gﬁa&%%ﬁgﬁg@d és?‘ﬁéétﬁ as I%ée'r%%)&oaced i%&%}&\f’e&i;{dﬂﬂl

sunl i ght displays; pps theilcomparativedylobesitagaland powvarngyoneenerite. Unéwiurgtely,
performance of 10 liquid crystal displays, particularly when viewed under
hi gie ambineever ghite ebigi Rinsiral disasyaplagesds iHI grvetal disBiaVs s thete dumto

coating : _ ) ach
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crystal dicspllaya Wswegdhey oanihidtesamilp Ui rezid ader-high aadtiedt lighd kbndiiees, by
the viewer, further inprovenent is %r eatly needed. 15 A few patents in the

field of Such@sdvbey plageddn siyeal/surdighfiol ogy are described below. In U S,
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liquid crystal display 20 conprises a liquid crystal cell and a polarizing
sheet st l@is hgem tmp@&@sia}ﬁl-m@@hqn ceafiag delthe dompof $he drant|gayer dlajey st al
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t he substseandyihefdeweay futthergoipiovernayt isigreatlanekedate resin of the

PT 01t 5 ctive fi I/{n féﬁ (%)iart]gntts t?l? tfllei %gldd of {I(Ylﬁ& %lrystai display technology are described
below.

In U.S. PatentNo. 5,818,559, inventor Yoshida, which issued October 8, 1998,
there is disclosed a liquid crystal display having different linear expansion coefficients
among the materials of the display. More specifically, the liquid crystal display

20 comprises a liquid crystal cell and a polarizing sheet stuck with an adhesive layer,
said cell comprising a liquid crystal interposed between a pair of resinous substrates,
at least one of which has a transparent electrode, and said polarizing sheet
comprising a polarizing film interposed between a pair of resinous protective films,
wherein difference in a linear expansion coefficient between the resin of the substrate

25 facing the polarizing sheet and the resin of the proteciive film facing the liquid crystal
cell is less than 0.5 x10%/°C. |

In U.8S. Patent No. 5,523,873, inventors Bradford, [lf et al., which issued June
4, 1996, and which is incorporated herein by reference, there is disclosed a liquid
crystal display comprising first and second polarizers sandwiching a liquid crystal

30 layer therebetween, elecirode means for applying a voltage across the liquid crystal



cell is less than 0.5 x10-51C. In U S. Patent No. 5,523,873, inventors
Bradford, Ill et ai., which issued June 4, 1996, and which is ingorpoyapes
herei n byw@EfR66pn¢e. there is disclosed a liquid crystal PS',jﬁﬁoi‘Mz 45
conprising first and second pol arizers sandwi ching a |iqui crystaﬁ 30

| ayer therebetween, el ectrode nmeans for applying a voltage across the
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liquid crystal dis n U S. Patent No. , 1 i nvent or
whi ch i sdberbyenailidg th® ¢énduciive layerdb hest tiveliqyid caystal displayn by ref erence,
there i s disclo iquid c . di spl devi ce wherein the thickness
and fhe | 0ss A??ggﬁﬁ{%ﬁﬁ%ﬁ%@ﬁ% 'ﬁY%”tQé%bP’E?-W'CW%HQQMCB%Jg?ﬁg one
surface f i : of; ] - G in
ahi ci_t ne e WRAedhodRPuel HerbirPhY Bty ARels 11t Mo Sistal o, oot
iJ ncl ude ?iﬁligggg\a‘o% wgmrgﬁithé?hiﬁoﬁﬂesg a;zggmgg«;& b Ifgﬁt?'y&efé@éﬁto?tare sulal t@(fjbejJ S Is ued
anuary , ;U S. Paten . 5, , , inventor Smth, issued July
4, 1995; dgcrpassghbyiiising ong syrfgce fram eashaiedialarigsn angarcanalyzer forfiosming sued
Cct ober . . : , Lnventors Abileah et al .,
which i Séﬁc&%ﬁﬂ?@gaiﬁj}t@e Eﬁﬁﬁ%@%s}%ﬂaa%r%ﬁ%tcgoﬁﬁnﬁg 5, 706, 068, inventors
Abifteah et al Othehpgtentsshisdrdstinbitieas B. PatdH 8. 578, 4675iInveatR?S Hititaka
5,739,881, inventors Xu et at., which issued ril 14, 1998, all of which

are i ncor@-anbictvipsyed deskar 13 1983 U.§. Patst N 21430607 2inveainr B0ithp2545
orovi de Ssoah ¥ gt B 5 pakrflenrgbiatd, mveReRt ARiEn s oRhish ey
present i@gstehéd 28 19DELRSI Patent Nbas 504 GaES trilentbrsMitah ot al., which issued
January 14, 1997; U.S. Patent No. 5,706,068, inventors Abileah et al., which issued
15 January 6, 1998; and U.S. Patent No. 5,739,881, inventors Xu et al., which issued
April 14, 1998, all of which are incorporated by reference.




that ameliorates at |east some of the problens discussed above in
connection with 5 existing liquid crystal displays. It is yet anet RAyY 2005

obj ect ofghBnk-gpent invention to provide a liquid crystgahrLbSeisay as
descri bed above that includes a novel optical filtering arrangerrent

present invention is based, in part, on the innovative di scovery that the
anount of back-reflected Iight seen by a viewer of a liquid crystal display
can be 10 substantially reﬁUNMARI’YdQFtTHEéNVEﬂTIOhht the vi ew ng

characteristics, of i quid cr stal di s ay. n be subst; nt| roved
by moving the ?W%@P‘eﬁft%i’r ﬁe&‘h‘ﬂ"@@“ K%?F@H%ﬁ&ﬂa@\’q aﬁ/l%'?ﬁnp is
adhered to th I

posi t1 oned rear mﬁﬁﬂﬁ*ﬁé@@?@@fﬂ?Eé?ﬁéeﬁt?“ﬂéhfﬁéﬁé??év'?étbé ; g@%féﬁvd@”%at o
where it that aesiibizteedt leasf somé ofthes prabléme discoes®d abbwd i emehdaiopnsfrer abl y

15 adhered to the back surface of an additional cover plate itself
posi® i oneRstings icyid coystal gigplays:ont cover plate. Therefore, according to one
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(c) a liadgsl agr sdeasbnseéabas/e PedtahclDass b'r@%@ﬂoﬁlﬁav\ﬁﬁéhﬁqﬁaﬁaﬁgémbnﬁnd second
transparent 20 plates, said liquid crystal display panel conprising a first

transparent sube prasent mvestion ieibasethdppathon éh@mntwt;ye dispoverycihat the
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el ectrode positioned between sai quid crystal mteri nd sal d” second
t r anspar elisplag. sabdie esubsta(rﬂi)ali;a m*smovep:blbyr nmmgochlse t franie polseizer drom altsl
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preferre Irst an t ranspar ent s are nade o

gl ass, ardcation Wwhegue it isrpasitidnedi Bpfrent passit frmtenmvectpliate amad rs préfemlul;d
crystal 30 displ ay ganel In addition, the rear pol arizer

nonl® onpeddhared to thrbrclnsuriace et an addiipngl govep pirs foelf GpsBigneg i front of
PCT/ US02/ 0834t cover plate.

Therefore, according to one aspect of the invention, there is provided a liquid

crystal display comprising (a) a first transparent plate; (b) a second transparent plate;

(c) aliguid crystal display panel positioned between said first and second transparent

20 plates, said liquid crystal display panel comprising a first transparent substrate, a

second transparent substrate, liquid crystal material positioned between said firstand

second transparent substrates, a first transparent electrode positioned between said

liquid crystal material and said first transparent subsirate, and a second transparent

electrode positioned between said liquid crystal material and said second transparent

25 substrate; (d) a rear polarizer positioned between said liquid crystal display panel and

said second fransparent plate; and (e) a front polarizer positioned in front of said first
transparent plate, said front polarizer being crossed relative to said rear polarizer.

In a first preferred embodiment, the first and second transparent plates are

made of glass, and the liquid crystal display panel is an active matrix liquid crystal

30 display panel. n addition, the rear polarizer is a non-compensated linear polarizer,



the front surface of which is adhered to the rear surface of the active
matrix liquid crystal display panel wth an index-matched, pressy Ly 2005
sensi ti veygfhasig. The display further conprises an i “dirg%sbﬂoﬁ%% de thin
filmcoating adapted to be used as a heating elenent, said coating being
applied to the front surface of the second glass 5 plate. The front surface
of said heating elenent is adhered to the rear surface of the rear

pol ar i zerthai frantzsusiace of wéhida ixddhénedde-tharetresyrfanst ofcthle dudivei mgtrixaliceid al .
Said liquid crystal display, further conmprises an indiumtin oxide thin film
coat i ng LB dispiay, baneL Mlth ly dedesMAadh areste B8NSy Pdhesive o the
coating bgikgy raadricethdr i f il he
rear surfac@ ng salr El\%r f%%o’gtagg’ g#?&@?ﬂ@s‘c{"@? g&lhé%&gﬁgﬁ@ l}‘?—:loﬁz%{dea ront
surface od heatngelement,rsaid coatirigheidg appled falthdfrapt syfquensfithewédoridglass
above- ment,i t%ne_ﬂ? s&l i corllfe- based, index-matched,  optjcal bongélr#; mat eri al .
The ¥ r ontPIgs: athekent suriace of saiddicatingriersantia adhatas tojhe searsatrfacerns the ont
surface > AP el 0 i I it ' - mat ched,
pressur eqfefggg efdr;:g!ef\lm\@ﬂ réa"'r' ﬁ%sﬁeﬁgg%%é]d ”5‘%%’%%2@’%@’@%%“@?‘% Ja%(flefe?gal'adher ed to

the front surfégid Kfuid keydtar dispiyafiginer alotniiised havigdiuat tihhéxide thin film
above-nenti oned silicone-based, index-nmatched, og)t I cal bonding material.

The di spleBAtiINgryseble asanrleeiremagnetic inkgrference (EBRshieldi maidi doatingdwingg
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indices of refraction that differ as mninmally as possible. A secon

pr ef er r eccryslisbdlismday painef avith thembove-mentianedr sficonebasethoiidexmnaichedt hat a
first con%) n%gbi on fil m i.s' I nt er posed between the front polarizer and the
i ndex- meqFEIRELPERYING MEtEHRY ng material used to bond the front polarizer to

the first gl aspneFropk qio@ariz@?ctsaaz§60&%n%r§§|&%&é&ginéb+ BoltiZeR! fe RIAE

between the rear polarizer and the index-natched pressure-sensitive
adhesi ve s\éate of witihk isathereddara tholdaglage plate withhen indexirdatched! presduspl ay
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optical bonding material. The display further includes an anti-reflection (AR) thin film
coating applied to the front surface of the third glass plate.

In order to minimize the reflection of ambient light by the display into fhe view

20 of an observer, the various elementis of the display preferably have respective indices
of refraction that differ as minimally as possible.

A second preferred embodiment differs from the first preferred embodiment in
that a first compensation film is interposed between the front polarizer and the index-
matched optical bonding material used to bond the front polarizer to the first glass

25 plate, and a second compensation film is interposed between the rear polarizer and
the index-matched pressure-sensitive adhesive used to adhere the rear polarizer to
the liquid crystal display panel.

A third preferred embodiment differs from the first preferred embodiment in
that the following items are omitted: the EMI shield, the first glass plate, the optical

30 bonding material used to bond the front polarizer to the first glass plate, the heating




5 27 JULY 2005 WD 02/061721 PCT/US02/ 02545 el enent, the second glass plate
and the optical bonding material used to bond the rear polarizeryiff¥2005
heat i ng hl.,zin addition, the third glass plate my bgcq S@#/&%&éc
plate. Afourth preferred enbodi ment differs from the thll‘g preferred
enbodinment in 5 that the optical bonding material used to bond the front
polarizer to the liquid crystal display is replaced with an air gap. A
fifth prefienest] teeisedond glass pla’ermdmmnﬂmal bbmdldgpnaﬁedarnsbcémmm in
that the anti- efl ection coatin S .ap he front surface of a thin
1 |t naSPeRPlaTZhE fo, 068 bESGH0 Pament i HUO B hEH SPRS PR M3 e B
surface CH §tf&ep9 Astic plate by an 10 index- matched pressure sensitive
adhesi ve. %\ si'xth preferred embodiment differs fromthe third preferred
enbodi nent i n A fduath piietepddistribodphenteliffers fioph teethindigréfearedantiodiaiek in

Addi tional enbodi nents can be derived froma conbination of the

enboeli nerdhat tbesczﬂt@gblaora@ag anaterattisedie baad the gent polarigertodhe lignid crystabnt

surface" S rein to describe an elenent of a liquid
crystal c?%s%%% %Ced/\@ﬁ@tgleﬁﬂ%g\fel ative positions of two or nore

el ements of aA Fﬂhl éﬁefﬁrb@i SinbatRmraGiffdrsfRdm dhé eitd BRI te%cf&n\éhﬁw
S|de of the liq crystal display. The terns "behi no

“rear suﬂlﬂ%icfél'e afrtt-teféectapnmatlmemang!aﬂ tocthei fmntcsmbserdﬂaethanf lm éhe meélof a

more. el crbkecos s fifn i bRyGaeleEln o diach s e plrte bV i ae

of {de | '[l‘iﬂé)@nﬁté’lﬁcﬁbréﬁsﬁﬁé ¥ndifid Agheaiy fromthe viewer, typically the
backl i ght side of the display. Additional objects, features aspects and

advant ages of A hlettrppw‘erredlammdlment diffietd from wetthi‘rdpréferred qnmadim'ent irhe
descripti h .f vvs an e obvious 25 fromthe
descri Bt |t€%tgg Fﬁﬁ?'c’o@la *& e 069 Vﬂ&‘a\%%‘?‘éﬁlﬁﬁ N&lhe invention. Certain
enbodi nent s ofaddifiord]” @iRiimehts i 4R°Ceived Wenah! BombthaRth' of' G

detail to enable In the art to practice the i nvention, and
it is to cmbadioenit distlasedtabmvier

15 | The terms "front,” "in front of," "front surface" or the like, when used herein to

describe an element of a liquid crystal display or to denote the relative positions of

two or more elements of a liquid crystal display, refer directionally to the viewer side

of the liquid crystal display. The terms "behind," "in back of,” "rear surface" or the

like, when used herein to describe an element of a liquid crystal display or to denote

20 the relative positions of two or more elements of a liquid crystal display, refer

directionally to the side of the liquid crystal display facing away from the viewer,
typically the backlight side of the display.

Additional objects, features, aspects and advantages of the present invention

will be set forth, in part, in the description which follows and, in part, will be obvious

25 from the description or may be leamed by practice of the invention. Certain

embodiments of the invention will be described hereafter in sufficient detail to enable

those skilled in the art to practice the invention, and it is to be understood that other

embodiments may be utilized and that structural or other changes may be made

without departing from the scope of the invention. The following detailed description



enbodi nrents may be utilized and that structural or other changes may be
made w thout departing fromthe scope of the invention. The fol lZwmoy 2005
det ai | ed fesplsPhion 6 27 JULY 2005 WO 02/061721 PCT/ UsQehiddadtass
therefore, not to be taken in a limting sense, and the scope o he
present invention is best defined by the appended clains. 7 27 JULY 2005
WO 02/ 061721 PCT/ US02/ 02545 BRI EF DESCRI PTI ON OF THE DRAW NGS The
acconpanys$nifedetore.ngot tonibehtaken tierabiniling sepse.aard theriscopadicthaspiesents  a
part of thrs speci.fi Iustrat referred enbodi ment of the

i nventi of dp &ﬁfﬁ@hn%ﬁ PY1 h%%%%%ﬁf%q g‘f" serves to explain the
prrncrples of the invention. Inthe 5 dramnng wherein |like reference
nuneral s represent like parts: Fig. | is a schematic section view of a
first enbodiment of a liquid crystal display constructed according to the
teachings of the present invention; Fig. 2 is a schematic section view of
the liquid crystal display panel of the liquid crystal display of Fig. 1,
10 Fig. 3 is a schematic section view of a second enbodi nent of a |iquid
crystal display constructed according to the teachings of the present
invention; Fig. 4 is a schematic section view of one of the polarizer
-assenblies present in the liquid crystal display of Fig. 3, said polarizer
assenbly being constructed according to the teachings of the present
invention; 15 Fig. 5 is a schematic section view of the other of the

pol ari zer assenblies present in the liquid crystal display of Fig. 3, said
pol ari zer assenbly being a conventional polarizer assenbly; Fig. 6 is a
schematic section view of a third enbodinment of a liquid crystal display
constructed according to the teachings of the present invention; 20 Fig. 7
is a schematic section view of a fourth enbodi nent of a liquid crystal



di splay constructed according to the teachings of the present invention;
Fig. 8 is a schematic section view of a fifth enmbodi ment of a |i a SULY 2005
crystal gigs@l@yn¢onstructed according to the teachings OfP(thJﬂfsolf) gnt
invention; and Fig. 9 is a schematic section view of a sixth enbodi nent of
a liquid crystal 25 display constructed according to the teachings of the
present invention. 8 27_JULY 2005 V\l]) 02/ 061721 PCT/ US02/ 02545 DETAI LED
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is di d Lem of,_Door _ vi ewi "1 or mance of "washoul”
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reflection of anmbient |ight by the liquid crysta ack towards the
~viewer, tiegetiey withdbe description, sangs tgenplait the trincigies of thei inventiost dh the

display.  Mreover. .in those instances in which the Jiquid crystal display
i nclUdes HAWIRG WE‘FF%ME%&?‘%EB'?%%VW‘@FQZ%E@@W@“'H? nin the formof an

indiumtin oxi qqaty rﬁé’lﬁ]:[l. P ; £ ron er

pl ate of the dlfk giol ggtd ?%ee pr o Fg%%rfw%glegﬂ%?iésﬁélﬁ Fgﬁfﬂ %f(}ffe]%thﬁg@ ‘?%?‘%Yt he
vi ew of atisplay eonsirudcted mederding to the eashinge of tHeeprysenthveationo Fig. 1,
there is sho _acg_che tic section view of a first enbodinment of a |iquid
crystal di svagEﬁg It § icechpaviay eidhe Heuid srvsialsisplay pangl of frediowid |
inventio | ichi-QUiegs cry.stal display being represented generally by

refer encgbw%%!rg'rsgia%gf%lq'gu quid crystal display 11, which is particularly

wel 18 sui ted f ofig( Bid aisshawiatit isatlicsvieWodf arédddnalr smBediiarRoF aNguidcay®tal ses a
first glass substrate 13, a second glass substrate 15 and a |iquid crystal

di spl ay (dienipy sansiructed according & thertepehings optha presestiinventierin gl ass

Ssubstrates 13 d . L[ af . n D, ich._my, pe
conventional |ﬁah‘<}iﬁ? g%ﬁ@%%#&é@%ﬁ%ﬂ%ﬁ%& ftﬁ%ﬁpy\agﬁ&r Péﬁ‘?%t?_@%?feﬁ?aﬁ es of
20 a convartheoRplid lcrystalddispleyt & Fidl Splsaitl pbitpizE bk¥eMBUE bairghbsidRkReP
about 0.04 inch and nmay be nmade of a borosilicate, a sodaline or the |ike.
Pr ef er ablgccoiiiag 40 Simvigachings ofiie preserd imvengionndi ces of refraction that
SUb'Fé antially Iﬂat 5”5 tahgéhe%atlrccge&%he\l/ie\}v7c'>f the other of the polarizer assemblies

present in the liquid crystal display of Fig. 3, said polarizer assembly being a

conventional polarizer assembly;

Fig. 6 is a schematic section view of a third embodiment of a liquid crystal
display constructed according to the teachings of the present invention;

20 Fig. 7 is a schematic section view of a fourth embodiment of a liquid crystal

display constructed according to the teachings of the present invention;

Fig. 8 is a schematic section view of a fifth embodiment of a liquid crystal
display constructed according to the teachings of the present invention; and

Fig. 9 Is a schematic section view of a sixth embodiment of a liquid crystal

25 display constructed according to the teachings of the present invention.




LCD panel 17, which is preferably (but not necessarily) an active matrix
liquid crystal di splay (AMLCD) panel, may be conventional in naty;rmljzfzgﬁ

shown i n {gidhaeé1724CD panel 17 typi cal I y includes a |ayer obbsyd d
crystals san WI1C ed between a pair of transparent plat esj"%ﬁf /%9%4 2,

the inner surfaces of plates 14-1 and 14-2 being coated with a transparent
conductive coati ng used to formtransparent el ectrodes 16 1 and 16- 2,
respectlvely Rel ' ERCRIPHON OF PREFERRED EMBODIMENTSses a rear

Fot ractton thtS 385%93 2hBat *i‘?zﬁ'r&r"‘*éﬂl‘sg‘ Bhioh T ape Kﬁﬁ%@@a q‘iﬁé@zsvfoewm
PCT! USD2afit S1drRR i ol a0 Ll A68a0t, SEPEr A dcEl

preferably adhered to the rear sur ayer 1of
~ a conventrosiatotabiyendethigtedmbient digbucanditions. t Mo sptuiftdally, ﬁl‘nkemblem iei ng

Convint | GRHESHS it@%%%ia%&ﬁ%ﬁémﬁﬁ fonahe i osy%taqusm%b;é%tqﬁé?gg:mee )
16 and | AR ATy Ghssihd ne e Berr AR, ugPaholy qfptad” ' ="

pr ef er abloemwver,i aesthasé hnatahcdam mOWhidhgtl% il icgbtalo dishh®y frichides uif ace
of second gl ass substrate 15. a&r&g@% whose i ndex of refraction
&

subst ant i¢$tOmagRMlisinteriarease gh pdn the formof aringiusn &naxide eeafing
poner | souPRESd 38 (18 18 SURAGE o T 1Bt ol RiEtEor Rk, biBlay, 10 BeidfLEF 110 °

whefi0i t issnbieatllignt reﬂédl@ﬁhtcﬁmfe vidw P ehaihsetvaras ehddeOsiien mbee hegrat surface
of coating 23 is preferably adhered to the rear surface of rear polarizer

19 wi th a | aydrefesing naw fonbiex-Indharadd shopti @ schematic sgctiomview of a firsyer

ot R 308 1B ke EPRY BonS RS S R Gt S AT I
rear pO'p@éééﬁtﬁmﬂ&t@ﬂdséiQﬁéwﬂﬁry%?aid@p‘ﬁé}} @éﬁn%?e&é@ér%é@bﬁefdﬂ%g%fe ' ses

an el ectronagnetic interferencé (EM) ‘shield 27. EM ~shield ichis
pr ef er abinpneral h¢. f orm of an indiumtin oxide th|n film coating applied to

the1§ear Surfq_lqm fcr&s!télsélsﬂ ’Qﬁ wa tisr S‘E!ﬁicgj%riy lsttsede r(b%?ls not]hmltéd

to) military applications, comprises a first glass substrate 13, a second glass

substrate 15 and a liquid crystal display (LCD) panel 17, LCD panel 17 being
positioned between glass substrates 13 and 15. Glass substrates 13 and 15, which
may be conventional in nature and correspond to the front and rear cover plates of

20 a conventional liquid crystal display, typically have a thickness of about 0.04 inch and
may be made of a borosilicate, a sodalime or the like. Preferably, glass substrates
13 and 15 have indices of refraction that substantially match that of LCD panel 17.
LCD panel 17, which is preferably (but not necessarily) an active matrix liquid crystal
display (AMLCD) panel, may be conventional in nature.

25 As shown in Fig. 2, LCD panel 17 typically includes a layer 12 of liquid crystals
sandwiched between a pair of transparent plates 14-1 and 14-2, the inner surfaces
of plates 14-1 and 14-2 being coated with a fransparent conductive coating used fo
form transparent electrodes 16-1 and 16-2, respectively.

Referring back to Fig. 1, display 11 also comprises a rear polarizer 19, rear

30 polarizer 19 preferably having an index of refraction that substantially matches that




20 fromincom ng el ectromagnetic radi ation by absorbing said radiation. EM
shield 27 preferably has an index of refraction that substantialiyympyones

that of Lo @aeel2117, and the rear surface of EM shi eIdP%}ni%Sﬁ,zmsqgerably
adhered to the front surface of LCD panel 17with a |ayer29 of the

above- nenti oned i ndex-matched, optical bonding material. 25 Display 11
al so conprises a front a_poI arizer 31, front polarizer 31 being simlar to
rear pol &@filfel? proebdy. dhedmsd sudhee of rearipalasizer 18ris prefprsbly adivered o the

pr ef er abl

' f ' b tiall t chi th f first
01 ass. curbef auiBe SERED fandi L7 Bl 210 2} H e FomhstlanaL idbsmased, ' °
f bl i i : i st . a
Payer 33 r The Sy a g (oo 2 el oL OM Fh RKRESLE Rear”

mat er i al . pdarizar 1RUmay 2e) for e\)@%,@ﬁdﬂm&nﬂﬁﬁhlwﬁﬁﬂt@ﬂﬁéﬁseﬁéd [iiha%r ﬂdja[jizer, |
additional |l y, comar.i ses,a thi.r | ass, su raife 35,,which may be identica
0 mpodid ST 81 ghaE b8 anplied 17 pERaShng byahe peiarzens vt

r ef er abl i far [ Lald y matching that o ront
Bol ari zerryc’?i?ﬁé%rlnwgmgyréer?r‘l @ﬁ%égﬁﬁg&w[ ‘ass substrate 35 is
preferabl y bonldeatidition, isglapnti préfdrabiptcomprizesrd than fildd chatiny 23veplidd t@f t he

above-nmentiqQned i ndex-patched, pressure sensitive adhesive. (Layer 37 may
be appl i reﬁie '@"gwgﬁ?@ef8®9n99|atSﬁéUB§tra?e| HerCaatinged, adrasedndex of rﬁ%'antzw

| ari ) ' ' I gl te.13. second
O acs surnPRIATRY habhERRY OGees SuBsrots 8 98\ Rr e hode By MiRr Ry
seal@d t mxideor ahothidneaitalsik enatatisl €5 that,sphéy cddplsarsiwipplied sbliricc behegn. 10
Display 11 further includes a conventional anti-reflection thin film

coating P sapssiasia hertng elamentdy hegtsispdapdd ivehemif is ysachin ¢oldrambient ace
RGN T O LN T T
quartz. Deapbaifaddof real PelarizelCl ARG adaRad b inddx-matéidy YicQIeoondingl
conventional in 15 nature, positioned behind second glass substrate “15.
Di spl ay Tiatesial bbayeyelb, whichheayhevimade ofidbor axample, aBdransdased drepoxy-

15 based, index-matched, optical bonding material, eliminates any air gap between rear
polarizer 19 and coating 23.

Display 11 preferably further comprises an electromagnetic interference (EMI)
shield 27. EMI shield 27, which is preferably in the form of an indium tin oxide thin film
coating applied to the rear surface of first glass substrate 13, shields LCD panel 17

20 from incoming electromagnetic radiation by absorbing said radiation. EMI shield 27
preferably has an index of refraction that substantially matches that of LCD panei 17,
and the rear surface of EMI shield 27 is preferably adhered to the front surface of
LCD panel 17 with a layer 29 of the above-mentioned index-matched, optical bonding
material.

25 Display 11 also comprises a front polarizer 31, front polarizer 31 being similar
to rear polarizer 19 but crossed relative thereto. Front polarizer 31 preferably has an
index of refraction substantially matching that of first glass substrate 13, and the rear
surface of front polarizer 31 is preferably adhered to the front surface of first glass
substrate 13 by a layer 33 of the above-mentioned index-matched, optical bonding

30 material.
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construction, display 11 exhibits inproved optical view ng performance. It
shoul d be understood that, although substrates 35, 13 and 15 of dispipy 2bds
are made @y @pdssy one could replace one or nore of subst r%og/‘ézﬂ%:s and
15 with 20 a non-glass transparent material, such as a polycarbonate or a
| i ke plastic; however, said replacenent(s) would likely render the display
unsui table for nost mlitary applications - but not unsuitable for nost
conmer ci al appPisplayi Thaddienally comprises adhifd glass, sulfstrade i35, sibicknmay be

h ti ti ' f d di t L qui d tal displ '
const r uctgetial & aPposgornie GBSt AurEHaBe Lhendats. pTbirdaiass stheian S8l o
i oui d ; . |
51" D s pit By e St R R R AR R OB IR AT 0 1 e
to) use ithe reat surface aiithird glagsonshstiate 618 prsfeiablynbendaccrnpetifor of dopp! ay

11, the principal differences between the two displays being that, in
di sp? ay aoﬁla'i'ﬁ%édmﬁ iayer SnotihesbovegRrenipnesinder-neiched) piessite sengitiverf

di spl ] ' . [/ VO 02/ 061721
pcr ush2 BB, JLafy Blav b BRI okt o o faciioRe < RandiriRid e ve
21 of di gplfesmklpelafizer Gﬁé@ﬁl@l@%ﬂﬁé‘périﬂ@érﬁsﬁ gefirst gipEiubstrhte 8! 86£dmp now
to Fig. 4, polarizer assenbly 71 is shown in greater detail. Polarizer

assenbl y glasssuipstiaie d Sankthiidaglags ssbsifaleods are prefemblyvaktematiyysdaied &

wni on g Db G HeBier® of ARRENT SAEMGRPATIREReBREY e of pol ar i zer
73,1@nd a Wi deispiagWinEIrResiftiidddm Eznﬁa{tmaraﬁm@ef?e%tien%ﬁﬂﬂﬁﬁﬁdtmg d;&d L][T) :

which nmay be conventional in nature, is applied to the opposite side
pol ar i zerappied (prederaplyalyy saporaderasition) 16 the ironsurtzoedfithirth giasssiubstrateds,

G b S AR + LA sk P o
convent i mlmplé%aghéﬁﬁnﬁldﬁrﬁﬁ_é{ﬁm §gadpgl e film 83, which may be
identical to film77. An index-nmatched, pressure sensitive adhesive 85,
whi ch Display 11 further includes a backlight 41, which may be conventional in
15 | nature, positioned behind second glass substrate 15.
Display 11 may be used in the conventional manner. Because of ifs
construction, display 11 exhibits improved optical viewing performance.
It should be understood that, although substrates 35, 13 and 15 of display 11
are made of glass, one could replace one or more of substrates 35, 13 and 15 with
20 a non-glass transparent material, such as a polycarbonate or a like plastic; however,
said replacement(s) would likely render the display unsuitable for most military
applications - but not unsuitable for most commercial applications.
Referring now to Fig. 3, there is shown a schematic section view of a second
embodiment of a liquid crystal display constructed according to the teachings of the
25 present invention, said liquid crystal display being represented generally by reference
numeral 51.
Display 51, which is also particularly well-suited for (but not limited to) use in
military applications, is similar in many respects to display 11, the principal
differences between the two displays being that, in display 51, the combination of

30 front polarizer 31 and adhesive 37 of display 11 are replaced with a polarizer
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may be identical to adhesive 75, is applied to one side of film&83, and a
neutral 15 density polarizer 87, which may be identical to pol arlgﬁmﬂﬁzlggg
I s crossegyg @@iiye thereto, is applied to the opposite Scqe@h éﬁ Lm 83
In display 51, adhesive 85 of assenbly 81 is placed in contact Wlt

17, wth polarizer 87 adhered to optical bonding material 25. One

advant age to replacing polarizers 31 and 19 (and their associated 20

pressur e aseapIkly vé anghbeicpainaticmef palarizersi®eand adhgsivei2d lof dispiaybl1 ase 71
and 81, e Is that f 77 and 83 serve to counter the
birefri nd'gﬂfa% ﬁf"@ﬁla%’@qrf?@raﬁf’%{ﬂb&ﬁ? ystal material in panel 17, thereby
| mprovi ng t he &M nelAfRFIL!d, ?dlﬁ'&e?fas%a by 79 PlsOhcin W eﬁeaﬁ&% il.

Referring now to Fig. 6, there hown a sc ematic section®view of a third

25 enbodilalatizexf aasebmtqun a1 oaoynsmmlesda sEulnal cdensity memeacm)rmm[g rhay tie

EprbcaivablSna e TR ek sErdfvapohodfe i widt
|
ggr; ' fu gp%yb%eéaems%gpgggls lh%tn@eg |§"anghﬁc-?c{) ghe%%"af b@rlzef”?@ hga rg&f

27 JULY mﬂngv\@ng@ G727 @@B %6%03545 dompleﬁmﬁmlmpaWIcthﬁa Lt@
panel 105 bei ng?l dentical to LCD panel 17 of display 11. Display 101 al so

conpr i se<CORVEREEN I AAfurey ’Slﬁi@he‘iﬁ‘éthq eppositer side ©f eplariear 73pol ari zer 109 is

o essur o- sensiP eIl s R gBARR oIy Blbohi 8 5 ARG 17 Sifirasd
| def i caliotmaitegbbgd.zer 19 and adhesive 21, respectivel y, of device 11 and

may be manufactured together in the formof a polarizer assenbly. D splay
101 addi ti onalfRferbignnpwetd igh omolgsizrn@szembiy §1 is showrpisl graater dam

b f f
ool a0t o RRRET ) WhEn 8 o Pn el Biriseln nidvisitia 8RR S
| ayer 119n&§ béHeridaroTiinG7e An ifddx-gakcHaen r uf@ééﬁsuﬁ}eao%@n@res which

I ndex- mat ched pressure sensitive adhesive 121 is
may be identical to adhesive 75, is applied to one side of film 83, and a neutral

12

15 density polarizer 87, which may be identical to polarizer 73 but is crossed relative
thereto, is applied to the opposite side of film 83.
In display 51, adhesive 85 of assembly 81 is placed in contact with panel 17,
with polarizer 87 adhered to optical bonding material 25.
One advantage to replacing polarizers 31 and 19 (and their associated
20 pressure sensitive adhesives 37 and 21, respectively) with assemblies 71 and 81,
respectively, is that films 77 and 83 serve fo counter the birefringent effect of the
liquid crystal material in panel 17, thereby improving the viewing characteristics of the
display at wide angles.
Referring ndw to Fig. 6, there is shown a schematic section view of a third
25 embodiment of a liquid crystal display constructed according to the teachings of the
present invention, said liquid crystal display being represented generally by reference
numeral 101.
Display 101, which is particularly well-suited for non-military or commercial

applications (e.g., cell phone screens, laptop monitors), comprises a liguid crystal

12



applied to the front surface of front polarizer 115. Polarizer 115 and
adhesive 121 nmy be identical to polarizer 31 and adhesive 37, 27 JULY 2005
respectivwozmg{-ﬁgevi ce 11 and may be nmanufactured toget i dddzhrgs f or m of
a polarizer assenbly. 15 Display 101 additionally conprises a transparent
cover 125, cover 125 preferably having an index of refraction
substantially matching that of front polarizer 115. The rear surface of
cover 125lispay(lio) pansl BSnUED panelH5 bajng idstipal tarliGla paneb 17 lof disghaysi ve
121. Oovglr 125 is preferably made of a suitable plastic, such as a

pol ycarb ﬁlate, but can also be nade of a glass (it being understood that

I i | . : i | 4 j , Sl 101
glass 15 €3S DighlafUicHadss coffipriEedla RATISHA, @0. TR KPR Slifall DIl

preferably further”includes a conven ection t
coati ng Y®larigeplD8db adhearke td themeassufatefoCEpaesl 1085vithGraindeg-matthedy be

identical to coating 39,o0f device 11. It st e ynderstood that, where
cov 12$°r?%3%’§@“6¢'96|39§?§k¥,9 kﬁatﬁ’é@”é@fﬂo%ﬁﬁ eive i 1 rary beidendical 125

T : _ . h
"ol udes G PRerpFr iFHAdadhecie DRUCEet RV of Bhitfe T o o flfticlitd 010
behi nd pdbgetheein theJormMef agrolatztidsgebdiappr eci ated, pol arizer 115 and

adhesive 121 of display 101 mnmay be replaced with assembly 71, with
pol ari zer 109 RipRfay difd sadditianadlygoraprissisay frogbpalatizen $15.Jepnigalatigesddd with

Coaal 1y BETg sl Yol Rs ar Mlialdbts R e pddedt %,

heat0 ng ¢4 adiRered2s thdPoeMRIHack@f LOTBhaksl OB byiaAhyaPPld 68dn Masx-rsatehed,
conponents woul d be unnecessary. Referring nowto Fig. 7, there is shown a

schenat i @péigatbanding mgieialaand antindexsmaitiwd preasursfsensitiveuadhesives121 is

sa 1) qagd € AR ARl Rt e B Rdhard 1 1P RGT Adhes il O
numer al b&idaiial t8 Pbldrizes Bh Hnditidshvie 370 peldettilely ofticudeyt 4Rd mdyhe

principal difference
be manufactured together in the form of a polarizer assembly.

15 Display 101 additionally comprises a fransparent cover 125, cover 125
preferably having an index of refraction substantially matching that of front polarizer
115. The rear surface of cover 125 is preferably bonded to the front of polarizer 115
by adhesive 121. Cover 125 is preferably made of a suitable plastic, such as a
polycarbonate, but can also be made of a glass (it being understood that glass is less
20 suitable for many commercial applications).
Display 101 preferably further includes a conventional anti-reflection thin film
coating 131 applied to the front surface of cover 125. Coating 131 may be identical
to coating 39 of device 11.
It is to be understood that, where cover 125 is made of plastic, coating 131
25 may be omitted and cover 125 may, instead, be textured to reduce glare,
Display 101 preferably further includes a backlight 141, which may be
conventional in nature, positioned behind polarizer 109.
As can readily be appreciated, polarizer 115 and adhesive 121 of display 101
may be replaced with assembly 71, with polarizer 109 and adhesive 111 of display
30 . 101 also being replaced with assembly 81.
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between the two displays being that display 201, instead of having an
anti-reflection 10 (AR) coating 131 applied directly to the frong7 mur {2965

of cover wgMukPaRri ses a transparent thin film 203 havi ng 302/02545
anti-reflection coating 205 applied to its front surface an

| ndex- mat ched, pressure-sensitive adhesive 207 applied to its rear
surface, adhesive 207 being in direct contact wwth the front surface of
cover 125. As Amean alsg read ‘_eb&;ﬁnpeed:!ateeddﬁplaya‘r@‘]zeouldjlﬂciade Eiirsddeld 27121 of

di spl 1., 1 b I d th nbly 71 i th I 109 d
aeﬁgs%eza%ﬂm Begfé% @9%&8‘6% Eﬁmwﬁﬁfaggféﬁ?éc‘é@ﬂmygﬁﬁ'aé g r"rl‘tfper!r?’l Sq@agan
al so reacudnypcg%rﬁ@wogﬁ Bé%“egé%ﬁgys 11 and 51 could also be nodified by

replacing coating 131 wth the conbination of film 203, coating 205 and
adhesi ve 207. Ré’errmg‘ eowitad-igordy therelflsg;hoam a behematic sbolion wesndfentyLirth

section vi od a I|q id crystal display constructed
Socdt di ngapdneht oha HAHGETYRE) by coBaRCSHAERBTAY faiRdoReiNos oL RSt ol
di spl ay f 301
ool 1 oIS, S A iHAREtaliela b 8o Rbrall by ol RRNEY

bet ween triumdrab2di spl ays bei ng t hat dlsplay 301 does not include | ayer 119
of optical bondlng naterlal bet ween front polarizer 115 and LCD panel 105;

i nstead, in dildipplay 204ois, Sl{b@t%ﬂaﬂé:&deﬂeabﬁ@o@pa{ﬁw101105hepém§|pab@|ﬁeeqmet by

121 0r aiegicen e dish bR band BaFORPRY AL b S1Alhe A0 2af2EnSER oo
and1cadhes(ARe) cbhllngf1311 eggﬁefd d#ec c?‘% e GoRE s0FaS RIF 2eRdr VRbhcampASES ¥ 81.
14 27 JULY 2005 WD 02/061721 PCT/ US02/ 02545 Referring nowto FIg. 9, there

i's shown teanspaeEitthin ‘életeﬂamamimgvapfar&i -rsifigetion enat‘m @Ohtappflied toiitguirdnt

oyt PRk AT A SRR Bt i SRR i 1

[ IefS glr e Sc%f@ut@ﬁéé@ﬁsﬁ\ﬁ%ggg lb@irlfgf)ingrreeﬂ:g éohtécﬁ\}vﬁh ki3 froft SBrfcd §5dRel 9250
As can readily be appreciated, polarizer 115 and adhesive 121 of display 201

15 may be replaced with assembily 71, with polarizer 109 and adhesive 111 of display
201 also being replaced with assembly 81.

As can also readily be appreciated, displays 11 and 51 could also be modified
by replacing coating 131 with the combination of film 203, coating 205 and adhesive
207,

20 Referring now to Fig. 8, there is shown a schematic section view of a fifth
embodiment of a liquid crystal display constructed according to the teachings of the
presentinvention, said liquid crystal display being represented generally by reference
numeral 301.

Display 301 is similar in many respects to display 101, the principal difference
25 between the two displays being that display 301 does not include layer 118 of optical
bonding material between front polarizer 115 and LCD panel 105; instead, in display
301, polarizer 115 and panei 105 are spaced apart by an air gap 303.
As can readily be appreciated, polarizer 115 and adhesive 121 of display 301
may be replaced with assembly 71, with polarizer 109 and adhesive 111 of display

30 301 also being replaced with assembly 81.
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between the two displays being that, in display 401, cover 125 and coating
131 are replaced with a touch panel 403. Touch panel 403 may be 27 JULY 2005
convent i of@ p2log1Rat ure and may be, for exanple, the type pefqisgsiglzspanel
found in a PALM PI LOTTM personal organizer or the like. 10 As can readily
be appreciated, polarizer 115 and adhesive 121 of display 401 may be
replaced with assenbly 71, with polarizer 109 and adhesive 111 of display
401 al so bei ndiefepingceewiptifig a8sibers is showmacschematictsasting vied dfiassisth t he

e L R S b B SRS Rl B
1 assEnbly Adner ot {o e Faon P e LIRS e e SRy AR

such an RRmerab#6t. fi |l m assenbly is adhered to the front of touch panel

403,. pol ari zer_.115 . al so be noved fromits position behjnd touch panel
4035 b4 pos: (EHRY FOA is Sy TRGY regedcimo Y 1 hiBE pERGIRbeREOS,

readily ' T ‘ A [ X iL.m | ar
o thar GSLARERENS o tispblSichia (At SRR SaTrEovel 395 RabdBAEAt 516 o
are reprepladedivith a townhcpaned A@3. | Tduch pard! 403nahy $8Tonveatiendiddinmtmes of

the present. i nventjon recgi d herein are intended to be nerely exenplary

and t hos@n8iNaY B8, forexarapies thedype obtoushinanebionad in a AN BE-O DR verspagl ons

and nodi §| il jpt. Wi thout departing fromthe spirit of the present
I nventi o%@%'?é@ﬁ%ﬁ@\}gﬂbi ations and nodifications are intended to be within

t hdOscope of Asearpreasitnbe appestiated, pelatdedn MShiyadHisivgl 8 18f @QF@?Q@Q
hereto. 15 27 JULY 2005 WHAT IS CLAIMED IS: 1. Aliquid crystal display

conpri si AAY be agplaced with assaripar dnwith lnglasize A9 andeasthesivier bk phdisptaypl at e;
() o | P8 g Yol BN PR 0T, Pt e s (st and
first Where touch panel 403 is of the type having a front surface onto which an AR-
coated thin film may be adhered with an index-matched, pressure-sensitive adhesive
15 (as in display 201), display 401 preferably further includes such an AR-coated film
assembly adhered to the front of touch panel 403. In addition, where such an AR-
coated film assembly is adhered to the front of fouch panel 403, polarizer 115 may
also be moved from its position behind touch panel 403 to a position in front of said
AR-coated film assembly.
20 As can readily be appreciated, display 301 could be modified in a manner
similar to that described above for display 401 wherein cover 125 and coating 131 are
replaced with a touch panel like touch panet 403.
The embodiments of the present invention recited herein are intended to be
merely exemplary and those skilled in the art will be able to make numerous
25 variations and modifications to it without departing from the spirit of the present
invention. All such variations and modifications are intended to be within the scope

of the present invention as defined by the claims appended hereto.
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transparent substrate, a second transparent substrate, liquid crystal
material positioned between said first and second transparent supsjuBvVemns
a first transparent el ectrode positioned between said liquid crystal
material and said first transparent substrate, and a second transparent

el ectrode positioned between said liquid crystal material and said second
transparent substrate; (d) a rear polarizer positioned between said liquid
crystal display panel and said second transparent plate; and (e) a front
pol ari zer positioned in front of said first transparent plate, said front
pol ari zer being crossed relative to said rear polarizer. 2. The liquid
crystal display as clained i n WHATIS TIMWAKAEDISeach of said first and

second transparept.pl.ates. i de of glass. 3. The liquid crystal display
as clained i nqélgﬁiﬂﬁg W?L@ﬁgpﬁm@&'@:an el ectromagnetic interference
shield positioned Wafweerfirsbirahdpdreft pilagasparent plate and said Iiquid
crystal display panel. 4. The liquid crystal display as clained in claim3

wherein said el ect(bbna@rmditf&f@pﬂMMeshi eld is an indiumtin oxide
(PR Sty "2 PL) R ol iy bR Aen S o

Ol ol k4§ ool n e e e 1 L
Comr ?Z?Eﬁ’éﬁ%ﬁ%‘ﬁPF’%’??%‘E'%‘?%ﬁé%ﬁ?@?‘f@%@%@?ﬁ%ﬁ%&%?Ef@%ﬁ&%é%rp%ﬂﬁﬁbei g

appl i ed EECHRdemasitionsd katweetvaidiliquidargstal matersl and. said fiest tidsbapaf> 8,
e S840 SRR B PBtloch i oand B ol e no
t ext ur edmaterial etdcsaid lsateénd transparent substrate:
(d) a rear polarizer positioned between said liquid crystal display
_panel and said second transparent plate; and
{¢)  afront polarizer positioned in front of said first fransparent plate,
“said front polarizer being crossed relative to said rear polarizer.

2. The liquid crystal display as claimed in claim 15 wherein each of said first
and second transparent plates is made of glass.

3. The liquid crystal display as claimed in ¢laim 2 further comprising an
electromagnetic interference shiald positioned between said first transparent plate
and said liquid crystal display panel.

4. The liquid orystal display as claimed in claim 2 wherein said
electromagnetic interference shield is an indium tin oxide thin fiim coating applied to
the first transparent plate.

5. The liquid crystal display as claimed in claim 15 further comprising a third
transparent plate, said third transparent plate being positioned in front of said front
polarizer.

8. The liquid crystal display as claimed in claim 5 wherein each of said first,
second and third transparent plate is made of glass.

7. The liquid crystal display as claimed in claim 6 further comprising an anti-

- reflection coating, said anti-reflection coating being applied to the front of said third
transparent plate,
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9. The liquid crystal display as clainmed. in claim5 further conprising a
transparent thin film said transparent thin filmhaving an anti-2efUEYI09S
coating on a front side thereof and an index-nmatched pressure sensitive
adhesive on a rear side thereof, said index-matched pressure sensitive
adhesi ve being placed in contact wth said third transparent plate. 10.
The liquid crystal display as clainmed in claim15 further conprising a
first conpensation filmand a second conpensation film said first
conpensation filmbeing positioned between said first polarizer and said
liquid crystal display panel, said second conpensation film being

posi ti oned bet8yeeThs di idSQ:ﬁﬁﬂ!ﬂ | 2€S j L Oji S l.spl ay
panel. 11. The Ii igkgrystal d?%ﬁﬁgyégsclgﬁg?ﬁgd?lﬁi@Icge‘:ivﬂ}e%mv\k%@#eﬂh'%gai d
liquid c Waﬁreraﬁﬂ@heaﬁ ase of plasta, saidi thivd eenspardnt qiate eigg tettucicsty ay
panel . 1Zadide iai,%ui d crystal display as clained in claim15 further
conprising a %ac i ght, said backlight being positioned behind said second

transparent plSat dhel Bquiiherysialaisplay st ahindéd mh a¥aif 5CHUNNER Gonfpridig @ 15
further Z%“gbhfl n%_H.a . heat i n'% el ement adapted to be connected to a ‘power
sour ce, A T flpeSid trangparant this film hawingan anlerefiastive coatingonar i zer

i mod | e inps ARt indoRifatoéd pidksurd Sehdinfd ¥aheuue ol Rhntta i

oxi de lcogieﬂriaf. apmuna&mtemw?mfen@mmmmm hefireg ?lacédiin(ogrﬂtédtwm\ |

cryst a h ﬁ.& tmlé\i'&hrﬁi?ta a) afirst t ranspar ent P ate; a secon
ate, (C) a u

transparent p Id crystal display panel positioned between

sai d first and0. Skhepliqid oyt aispiy 25 slkified FRbiEinh quhﬁh@rrdbﬁﬁﬁﬂissﬁ%rﬁgir@y

panel corTBri sin irst, transparent substrate, a second trans

subst r at & mﬁeﬂﬁg@&&élm% asraoardicampensation G saltirsteompensation rﬁgn baing
ot ween Lorioya o vesn <ei et Kbinget and SARERAN qrvqinCERVERERE s20°5
2005 second compensation film being positioned between said second polarizer and said

liquid erystal display panel,

11. The liquid erystal display as claimed in claim 15 wherein said liquid crystal
display panel is an active matrix liquid crystal display panel.

12. "The liquid crystal display as claimed in claim 15 further comprising a
backlight, said backlight being positioned behind said second trangparent plate.

13. The liquid crystal display as claimed in claim 15 further comprising a
heating element adapted to be connected to a power source, said heating element
being positioned between said rear polarizer and said second fransparent plate.

14. The liquid crystal display as claimed in claim 13 wherein said heating

element comprises an indium tin oxide coating applied to said second transparant
plate.

15. A liquid erystal display comprising:

() afirst trangparent plate;

(b)  asecond transparent piate:

(¢) aliquid crystal display panel positioned between said first and
second transparent plates, said liquid crystal display panel comprising a first
transparent substrate, a second transparent substrate, liquid crysial material
positioned between said first and second transparent substrates, a first transparent
electrode positioned between said liquid crystal material and sald first transparent
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substrate, and a second transparent el ectrode positioned between said
liquid crystal material and said second transparent substrate; (d)7aUL&a2005
pol ari zer positioned between said liquid crystal display panel and said
second transparent plate wherein said rear polarizer is adhered directly
to said liquid crystal display panel; and (e) a front polarizer positioned
in front of said first transparent plate, said front polarizer being
crossed relative to said rear polarizer. 16. The liquid crystal display as
claimed in claim5 wherein said front polarizer is adhered directly to
said third transparent plate. 17. Aliquid crystal display conprising: (a)

a first ©Hbaitale; and aserond Wanpparert efeetiote pRBRRNEA beRl@dfsail figu crycil
crystal %&ghﬁy ggl osi tioned between said first and seco t ranspar ent
pl ates, Sai Eéfﬁf 'Elré}ﬂ:’ﬁp I@NspREaNt suRsiratgonpri sing a first  transparent
substrate, a seconqdira [ QUi 3l . rial

posi tioned bet \Agen(?séi d%ﬁﬂ%ﬁ?&%@?&%@%&ggﬁgh@lélfip%{@?l agp]lqyr st

Lr anspar Banel an cﬁﬁ*@@@cpﬁditfartﬂmaderﬂeplgmewl'mdzidddeiidlwédr polsizel liﬂﬂﬁéije%l and
sai ir : [ and a second transparent el ectrode
positiongge%ﬂef V\B%%HZ}QP!? ‘?&gﬁ\s H%bﬁ)’s}?%el;ﬁfﬁeri al and gai d second
transparent substrggle; Edor poRaizePBbSIfibREd RStk Qg‘?qiﬁ%}%?g%&?P@%J qui d

crystal gi ga anel and said second transparent plate;
pol ari ze a%l ontinolizar being arossed selative to saidireanpplarizert pl ate, said front

pol ari zer bei ng, qh Ip? l.d rear polarizer: (f) a .

el ect romagnetic i r_lta Zrﬁg g‘r%rﬁ%:@ ﬂs')éﬁ ’e"‘ﬁs}gdéﬁlef’ﬁﬁ&[ﬁ‘?’ﬂfmﬁ'@%}mﬁpp%ﬂw_

t ranspar @rﬂdhﬂfﬁﬁéﬂlr@ﬁﬂywsﬂldlthmdmr?nspam?biajg_zp:c ay pane:; and (g) g thlhrd
transparent plLat OSiytl | ront of sai ront polarizer. 18. The
liquid cryst ah?d&@c@é ngsqﬁlld%l?&@ﬂcpm%’ﬁ!{l% 17 wherein all of said first
transparent plate, (@ai dagpgiq?ghgﬁam ARt plate, said third transparent
plate, said front polarizer, said rear polarizer and said el ectronagnetic

i nterference shi el Phava Sechbs d@esparantplaier i on that are substantially

mat ched. (c)  aliquid crystal display panel positioned between said first and
second transparent plates, said liquid crystal display panel comprising a first
transparent substrate, a second transparent substrate, liquid crystal material
positioned between said first and second transparent substrates, a first transparent
electrode positioned between sajd liguid crystal material and said first transparent
substrate, and a second transparent electrode positioned bétween said liquid crystai
material and said second transparent substrate;

(d)  a rear polarizer positioned between said liquid crystal display
panel and said second transparent plate;

(&)  afront polarizer positioned in front of said first fransparent plate,
said front polarizer being crossed relative to said rear polarizer;
(f an electromagnetic interference shield positioned between said
first transparent plate and said liquid crystal display panel; and
(@)  athirdtransparent plate positioned in front of said front polarizer.
18. The liquid crystal display as claimed in claim 17 wherein all of said firat
transparent plate, said second transparent plate, said third transparent plate, said
front polarizer, said rear polarizer and said electromagnetic interference shield have
indices of refraction that are substantially matched.
19. The liquid crystal display as ciaimed in claim 18 further comprising a
heating element positioned betwaen said rear polarizer and said second fransparent
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19. The liquid crystal display as clainmed in claim18 further conprising a
heating el enent positioned between said rear polarizer and sai d sgcoudy 2005
transparent 18 27 JULY 2005 plate and adapted to be connected to a power
source for use as a heating el enment, said heating el enent having an index
of refraction substantially matching that of said rear polarizer and that
of said second transparent plate. 20. The liquid crystal display as clained
in claim19 wherein said heating elenent is a coating applied to said
third transparent plate and wherein said electromagnetic shield is a

coating lied t ald first transparent plate. 21. The liquid crystal
di spl ay @%q‘é P&%rﬂsgln%@ gq e frnoeclad te aposar otirae-for upelasrd beatingseladiented t o

sai d thi ggdj : A [ . d essur.e ensi,tive
adhesi ve - aaiemggonPhalifg ghebr PRE T s B E R g A ot e

i ndex- maf@deplarizarnargl thabofisaid seebrd trahspavent plafe.sai d rear pol arizer is

- adhered to sabg |4Quid crystal .panel wth i ndex- mat ched pressure
sensitive adhggr vtﬁgrlﬂguﬁd;g'%ﬁ'bé'@%?% g3 claimg gﬂi%%ﬂ@ﬁﬂﬂﬂrew gaidcheating

I ndex- matldmghtolt gcob ' e&dial j ' at i c
I nterferepc sh?tel d izmﬁgggeﬁbséaﬁhg ﬂhﬁggtlr ra;?gﬁtaﬁﬁéléis%rﬁa% vﬁrrgiﬁagaﬁ

i ndex- maf magnediaishisld is agoating applied osaid fiesttiamapdrent pidtal  di spl ay as

clained in clgiym f A rising an.anti- reflectiQn coati, appl i ed
to the front, 2 si.?‘a Iﬁ@@%hﬁ%‘@'ﬁh%ﬂ% ﬁraé'i“@d @Sgla’m@% i"&l‘ﬁrﬁ"cwaﬁé‘l"ﬁ
di spl ay Relacizal iseatitered taisaldficti wranparsrR it Winttat indt3akhichil fReshirkoned
behi nd s%ﬂsﬁeco d tr ans&ar ent al ate. 24. The liquid crystal di'splay as
cl ai med Y VR ishondpd 19 sajd fiest Fapspanent platawvidl ap index-matchedact i ve
matrix | optigal bohdiigenatt P, vy rgm%g- po‘l‘a L j Gl tal.. di sl
conpri si nmfm(a) aliquid crys‘? al i"é{ﬁf paljhig;?é g%ﬁ%féﬁltgﬁﬁgi 'I‘my@é%iﬂ%h spl ay
panel cBg‘ﬂﬁli with gmirdexsnatohadgprassune sansitiveasdhesivs andnig Bormesipry st
subst r at WelNf Rt eri al sitioned between, said.first an
second tﬁ%%@ﬁpg#ﬁ?%ﬁﬁiﬁbgt'ﬁ@%x@a??n Dptfq'ai??QBQ“_ @Hﬂ'aﬁqr@iﬁf‘ad@?ﬁﬂ $$'8ned
bet ween stitohiagmetic intpsfordncerdifeiial baReed b dald igiid dryaardepRYwiR At rat e,
and a sexh(and trtaplsaar ?,nt el ectrode positioned between said
index-matched optical bonding material.
22. The liquid crystal display as claimed in ¢laim 21 further comptising an anti-
reflection coating applied to the front of said third tfransparent plate.
23. The liquid crystal display as claimed in claim 22 further comprising a
backlight pesitioned behind said second transparent plate,
24. The liquid crystal display as claimed in claim 23 wherein said liquid crystal
display panel is an active matrix liquid crystal display panel.
25. A liquid crystal display compriging:

(a) a liquid crystal display panel, said liquid crystal display panel
comprising a first transparent substrate, a second transparent substrate, liquid crystal
material positioned between said first and sacond transparant substrates, a first
transparent electrode positioned between said liquid crystal material and said first
transparent substrate, and a second transparent electrode positioned batween said
liquid crystal material and said second transparent substrate;

(b} a rear polarizer positioned behind said liquid crystal display panel,
said rear polarizer being directly adhared o said liquid crystal display panel with a first
index-matched, pressure sensitive adhesive;

(¢) afront polarizer positioned in front of said liquid crystal display panel,

‘said front polarizer being crossed relative to said rear polarizer and being diractly
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liquid crystal material and said second transparent substrate; (b) a rear
pol ari zer positioned behind said liquid crystal display panel, s $ursa005
pol ari zer being directly adhered to said liquid crystal display panel with
a first index-matched, pressure sensitive adhesive; (c) a front polarizer
positioned in front of said liquid crystal display panel, said front

pol ari zer being crossed relative to said rear polarizer and being directly
19 27 JULY 2005 adhered to said liquid crystal display panel with an

I ndex- mat ched optical bonding material; and (d) a transparent cover, said
transparent cover being positioned in front of said front polarizer and
bei ng di Rébered taisaiddiuicerystal diigtliy paseiogits! ahrAgex-nERsIEFEptical bonding
pressureh®ﬁ§ﬁ5$lﬁg adhesive. 26, The liquid crystal display as clainmed in
claim 25 A d transparent cover is a transparent plate made of a

i al | d f o 1] | i,C. . Th
T O cryatal dis oy o ranenarenteoyer bt i hthlion &MaF RedlpeBiintinpad ™
cover is ni s@ich HOph otarizaraand befngadiectds adiibred twreth withisa alecshd hagx.as

cl ai ned | f.LLr + €0, ising an anti- reflective coatin
deposi tegmﬁlbgdﬁ{égw%ﬁ%é}%mv%a@eg rL:"sgi d transparent cover. 29. Tﬂe l'iquid
crystal di spl &8, Thediquidrenystan disphiyag@ainsd iﬁ%laiﬁ?ﬂ@&dh&}@ﬁ 58id trardpAahe !

said transparent thin filmhaving an anti-re lve ng on

thin fil

a front gé‘l’%réstaﬁ&’#w?%nw?%letmawofaamterﬁﬁtselmq)fremhegrmsmsmmwhesi ve
on a reaglasgifR plashcof . said third index-matched pressure sensitive

adhesi ve bei na_?pl aced in contact with said transparent cover. 30. The

liqui d cryst ak7diThel liquichsrystahdisptayias clhimet RTlahe2® Whersth ald tRiHEpArER
oo o coPerdy raiiBentiinste way' |\ CLYG Crystal o splay panel comprising
a fy irs lt trans@arthe liqutietyRaldisilapas eRfméd HEAM 28 Turitdt ShhihBing drfiii
reflective coating deposited anto the front surface of said transparent cover.
| 29. The liquid crystal display as claimed in claim 26 further comprising a
transparent thin film, said transparent thin film having an anti-reflective coating on a
front side thereof and a third index-matched pressure sensitive adhesive on a rear
side thereof, said third index-matched pressure sensitive adhesive being placed in
contact with said transparent cover.

30, The liquid crystal display as claimed in claim 25 whersin said transparent
~ cover is a touch panel,

31. Aliquid crystal display comprising:

(a) a liquid crystal display panel, said liquid crystal display panel
comprising a first fransparent substrate, a second transparent substrate, liquid crystal
material positioned between said first and second transparent substrates, a first
trahsparent electrode positioned between said liquid erystal material and said first
transparent substrate, and a second transparent electrode positioned between said
liquid crystal material and said second transparent substrate;

(b) a rear polarizer assembly positioned behind said liquid erystal
display panel and adhered directly thereto, said rear polarizer assembly comprising
a first compensation film having a front side and a rear side, a first polarizer mounted
on said rear side of said first compensation film, and a first index-matched, pressure
sensitive adhesive mounted on said rear side of said first compensation film, said first
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mat eri al positioned between said first and second transparent substrates, a
first transparent el ectrode positioned between said |iquid crystaf JULY 2005
material and said first transparent substrate, and a second transparent

el ectrode positioned between said liquid crystal material and said second
transparent substrate; (b) a rear polarizer assenbly positioned behind said
liquid crystal display panel and adhered directly thereto, said rear

pol ari zer assenbly conprising a first conpensation filmhaving a front
side and a rear side, a first polarizer nmounted on said rear side of said

first conﬁaat i %{I%Ii |m and a first index-matched, pressure sensitive
adhesi ve "SRRG, Presswre aensitiieadhesive plated in contagtanittesaid tiqtid orystaki d
first ZQﬁéﬁaﬂszZOOS i ndex- mat ched, pressure sensitive adhesive placed
in contact 'w safd liquid crystal display panel; (c) a front polarizer

assembl y posi ti onedc) a ffonbpolantzes asdembusdbifinie ) troflict ey 138 Yrystar d
front polarizer aslsenbc* being directly adhered to said |iqui crrglstal

di spl ay gg‘éf% RADR B3 if@@ipﬁ%ﬂ?ﬁé@%ﬁﬂ%bﬂﬁ@n@rﬁwymmmglio&aid diasigt i si ng
a second el A1 b ZAr i ont . Si n Ly ear

si de andcpﬁ;i r?égpg?%ggg%mrng g’??@gg ?’hﬁfscgl OP ?%‘t%&&ﬁﬁ 'irhi' 2 r@?éﬂ@gﬁg&{@}ﬂq on
fil m nouftSRFOHA Relptzen said seetndopolarizer lsmdng @ fohioside and &rearside e

i ndex- . it dhesi ted | id front side of
sai d secoRldeRaEag thEIERS shid'frst PAGEa & fOTBeEsRto e mHnskeR Relcbover
bei ng poséar side df said sevvind ﬁlaﬁﬁrdaﬁﬂ g@ecggg%dgéﬁggﬁfeﬁ@eeﬁg%é&ﬁwegem

contact w hh sai d second i ndex- mat che ST Ve. 2.

The |i quBdnEsyermpunied an-said froat aidewd said secting EaaKter ant sai d t r anspar ent
cover is a transpa Hedifepf ' | fromthe group
consisting of pl ag@in_éctrg'lr"\%ﬁegfaass. e@f*‘%ﬁ%ﬁ%‘h@%@%@ﬁ P&’F@'&P&@ "5@0'3 ai med
in cl ﬁi P %ardﬂr@népnlaﬁaemsaerntﬂpandh}diremvgentacsx{v&heammv\?ndmuasd—m&gdmaol ate.
34. The || Ll . ' y as clainmed in claim 33 erein said .
t ranspar EF&“@%\%&&F‘@ ?ghéﬁ?’é‘d to reduce gl are.

| 32, The liquid crystal display as claimed in claim 31 wherein said transparent

cover is a fransparent plate made of a material selected from the group consisting of

plastic and glass.

33. The liquid crystal display as claimed in claim 32 wherein said transparent
cover is a transparent plastic plate.

34. The liquid crystal display as claimed in claim 33 wherein said transparent
cover is textured to reduce glare.

35. The liguid crystal display as claimed in claim 32 further comprising an anti-
reflective coating deposited onto the front surface of said transparent cover.

36. The liquid crystal display as claimed in claim 32 further comprising a
transparent thin film, said transparent thin film having an anti-reflective coatingon a
front side thereof and a third index-matched pressure sensitive adhesive on a rear

side thereof, said third index-matched pressure sensitive adhesive being placed in
contact with said transparent cover.

e

37. The liquid crystal display as claimed in claim 31 wherein said transparent
cover is a touch panel.

98. A liquid crystal display comprising:
(a) a liquid crystal display panel, said fiquid crystal display panel
comprising a first transparent substrate, a second transparent substrate, iquid crystal
maierial positioned between said first and second transparent substrates, a first
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35. The liquid crystal display as clained in claim32 further conprising an
anti- reflective coating deposited onto the front surface of sai 27 JULY 2005
transparent cover. 36. The liquid crystal display as clainmed in claim 32
further conprising a transparent thin film said transparent thin film
having an anti-reflective coating on a front side thereof and a third

| ndex- mat ched pressure sensitive adhesive on a rear side thereof, said
third i ndex- mat ched pressure sensitive adhesive being placed in contact
with said transparent cover. 37. The liquid crystal display as clained in
claim 31 wherein said transparent cover is a touch panel. 38. Aliquid

crystal HPQEP%@%@Wﬂodﬂr@smm)echbeﬁvﬁmoﬁaﬁ? Viguid crystabhstentairartd saidifisd | qui d
crysta (0] 1.S] N I IS rapsparen strate, a secon
{1 Anspar SanebRer lsratpy 41 s Yelof ansparad Blackpue roshioBec siiiaen 5

first antiqsidavystat materizaatlisaid Besdmt #ansphrbhf Sibstdde:27 NLY 2005
transparent el ectr? e positioned between said Itquid crystal material and |

said first transpat®h® SFpRaHzer aseerably qpursitibnadahebindesaid dicuid togal
positiong ' eI 4 | L.al and said second .

t ranspar e% Subst rét§§i;ddf(eg;r pgﬂ‘érfekae? %%%@H%ﬁébggﬂ% %ﬂ&‘ﬁ"?ri"”cﬁ{&pdo@mrﬂd said
liquid cipexanatoiiesipragsuranssnsitivel abitiesive, paldirdar eiolarie Holingc® Went Sidey a
rear pol Wé@éa'ﬂéﬁ fc!f si. i nde%- naciched ressure sensjtive adhesive, said
rear pol § ‘%"??&' et ipex-giatehed,presgu siiveadhesiva beingpositioned

i ndex- mabn kel horssids of 88RSehl K8IafgReS| ve being positioned on said front
side of said rear E)ol arizer; (C) a front polarizer assenbly positioned in

front of said |iqul@ &yt polarigespssamblyrmsitionedsedeomdtof dafd lyuid arybtali qui d

crystal #j | ' L r..ga bei ng defined by said front

po?/ar i z egis_ggi Q@%{é"{yagﬁ agééﬁaﬁ?’@aéa?‘i‘ @‘H&S%@Fﬁ’ c@ﬂéf P%@%aﬁﬂapg%ﬁ'a ariggei d

crystal bewglidefineddiydsaid front poihrzeérzmscathe s FaRIGer trénsparéntsuBBirafebfar i zer

and a seggﬁggmg‘d‘?@-@tch?d preas(s;ure sensitive adhesive, ‘said front

- pol ari ze P dispiale S24d (Fant polarizer assambliramprisingsniontpalazer f r ont

si de andagad & ' ' RS ' - Or L

adhesi veabei ;@bggg?‘ﬁ%ﬁgﬂ ohn sal gg'f"lﬁorghéﬁé th\T;EtzﬂP\%gw%, Sﬁa‘ﬁo‘ﬁtfﬁ%lﬁi'zb? E&ing
crossed relative to said rear polarizer and having a front side and a rear side, said

second index-matched pressure sensitive adhesive being positioned on said front
side of said front polarizer; and ,

(d) atransparent cover, said trangparent cover being positioned in front
of said front polarizer assembly and in contact with said second index-matched
pressure sensitive adhesive.

39, The liquid crystal display as claimed in ¢laim 38 wherein sald transparent
cover is a glass plate.

40. The liquid crystal display as claimed in claim 38 wherein said transparent
cover is a plastic plate.
41. Aliquid crystal display comprising:

(2) a liquid crystal display panel, said liquid crystal display panel
comprising a first transparent substrate, a second transparent substrate, liquid crystal
material positioned between said first and second transparent substrates, a first
transparent electrode positioned between said liquid crystal material and sald first
transparent substrate, and a second transparent electrode positioned between said
liquid crystal material and said second transparent substrate;

(b) a rear polarizer assembly positioned behind said liquid crystal
display panel, said rear polarizer assembly comprising a rear polarizer and a first
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side of said front polarizer; and (d) a transparent cover, said transparent
cover being positioned in front of said front polarizer assenbl y2AandLk2005
contact with said second index-matched pressure sensitive adhesive. 39.
The liquid crystal display as clained in claim38 wherein said transparent
cover is a glass plate. 40. The liquid crystal display as clainmed in claim
38 wherein said transparent cover is a plastic plate. 41. Aliquid crystal
di splay conprising: (a) a liquid crystal display panel, said liquid crysta
di spl ay panel conprising a first transparent substrate, a second

t ranspar t I, QU sital _.material positioned, between said
Firot andRieSHaEHel fesso eyt beestii 5 faar Bolarizet favin & oot sl
posi t i onandhdearside smigfitst indéﬂ-matﬁﬁé@Fréﬁb%ééﬁsﬁ%ﬁdﬁékﬁefﬂeil\fgepoéiﬂ arent
substr at EQ an 1=l_a seﬁgg}j transparent el ectrode positioned be en sal

liquid c RAt & sgithregspglarigetnd t ransparent substrate: (b) a rear
| ari nbl bl ] | ' kO - t.al. di spl, |,
ol 0 roar poi ar 1 2of ek fonf PERAEELErAY basihe) iR B sal G ErERETS, o7
JULY 200€ispiayeanetandrespapated from saidiguid u?sml hlﬁiiagﬁby an iawhgagﬁﬁaamr@ﬁﬂ zer
t | ndex- mat che

havi ng a Irs ressure

id dar, i de, said _
sensiti VBB%%E??IF@%B@? Haﬁpbgﬁb@%mg PO%%%@@HW@IﬂWWm@m regslre
Pogut o or et ol anesive, S ot fol-Aer BBiny d8feed MBS & i Realoolifieet
di spl ay B&gdiﬁ‘%\mg Nt sidel andoatreapdide,i said sevoedbinderengiched nyessiireont

Pront poretheeaBfizelye peflisd el on BaRRa e SFoain 1o Polarizet dichavi ng
Hhosi ve. beLng. BOs bl e o S e e
() o 1 rahEBEP BT bhlpBRS" sapembhaALddn contamith Belchaepend indsamatanet ont
?L sai (rjra ?Eﬁgr@%mﬂi@édﬁéﬁmh%rﬁﬁ%aid"trﬁﬁ%&ﬁt Ve i 8 tSucitHanel.
| 42, The liquid crystal display as claimed in claim 38 wherein said rear polarizer
assembly further comprises a first compensation film, said first compenaation film
being positioned between said rear polarizer and said first index-maiched, pressure
sensitive adhesive and wherein said front polarizer assembly further comprises a
second compensation film, said second compensation film being positioned behind
said front polarizer.
43. The liquid ctystal display as claimed in claim 38 further comprising an anti- -
reflection coating positioned in front of said transparent cover.
44. The liquid crystal display as claimed in claim 43 wherein said transparent
cover is selected from the group consisting of a glass plate and a plastic plaie.
45. A polarizer assembly comprising:
(a) a polarizer, said polarizer having a front side and a rear side;
(b} an adhesive, said adhesive being mounted on said front side of said
polarizer; and
{c) a wide viewing angle film, said wide viewing angle film being
mounted on said rear side of said polarizer,
46. The polarizer assembly as claimed in claim 45 wherein said adhesive is
an index-matched, pressure sensitive adhesive.
47. Aliquid crystal display comprising:
(a) aliquid crystal display panel;
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pressure sensitive adhesive wherein said transparent cover is a touch
panel. 42. The liquid crystal display as clainmed in claim38 wher® JUS¥I2005
rear polarizer assenbly further conprises a first conpensation film said
first conpensation film being positioned between said rear polarizer and
said first index-matched, pressure sensitive adhesive and wherein said
front polarizer assenbly further conprises a second conpensation film

sai d second conpensation film being positioned behind said front

pol ari zer. 43. The liquid crystal display as clainmed in claim38 further
conprising an anti- ref]ection coating positioned in front of said
transparent cover . (142 firglcranspargnt plade positiospddp fsentafeaiddiquid srvsiah 43
wher ei n g@bﬁxlgmparent cover is selected fromthe group consisting of a
glass plate and a plastic plate. 45. A polarizer assenbly conprising: (a) a
pol ari zer, said poleré waar potarizeg pesitioned behihel seid liquidesrystal digplayipanah

adhesi ve, sai.d adheggi Ve hei ng. nount.ed on, sai ront. side of said

pol ari zer; and (c) @%"Hﬂ p@’%ﬁeﬁgc’%ﬁﬁam%d F"isfr%?Og%ﬁ’ahﬁ?hénwgﬁﬂgﬁla’éﬁiépg film
gg!sggrbl ;m ggt g?a??reg@:é\h ?Fg{mmﬁggﬂﬁl?gﬁnﬁ%%ﬁdﬁggwgéildsfré}g% g‘?ﬁgtched,
pr essur effstEpRY ofispid hawid sryatal displappanegli d crystal display conprising: (a)

liquid | ¢l . . oFinst T t
B at o posi 1| ong R TALRLEARIpiRTAs Stk )n SRltR arvilad i lndb RERR L,
pol ar i zedisplsipanehecmpesegalfistirdnsparshtbubsirate; b secend xnseareht sublsthats, front
pol ari zes.. S|t|?qed in.front, of said first transparent plate; and (e) an
i ndi um tﬁwﬂaxpa’é 3 a(natetia)s positinpad pesimeens sald Arginangdoperand (tranaparemt f r ont
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and said first transparent substrate, and a second transparent electrode positioned
betwaen said liquid crystal material and said second transparent substrate.

49. The liquid erystal display as claimed in claim 48 wherein said first

| transparent plate is a glass plate.

20. The liquid crystal display as claimed in claim 48 wherein said indium tin
oxide layer is positioned behind said first transparent plate and in front of said liquid
crystal display panel, _

51. The liquid crystal display as claimed in claim 48 wheargin sald front and
rear polarizers are orthogonal to one another.

52. Aliquid crystal display comprising:

(a) a liquid crystal display panel;

(b} a touch panel positioned in front of said liquid crystal display panel;

{c) a rear polarizer positioned behind said liquid crystal display panel;
and 7

(d) a front polarizer positioned in front of said fouch panel.

53. The liquid crystal display as claimed in ¢laim 52 wherein said liquid crystal
display panel comprises a first transparent substrate, a second transparent substrate,
liquid crystal material positioned between said first and second transparent
substrates, a firsttransparent electrode pasitioned between said liquid crystal material
and said first transparent substrate, and a second transparent electrode positioned
between said liquid crystal material and said second transparent substrate.
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di spl ay panel conprises a first transparent substrate, a second transparent
substrate, liquid crystal material positioned between said first2aNLY 2005
second transparent substrates, a first transparent el ectrode positioned
between said liquid crystal material and said first transparent substrate,
and a second transparent el ectrode positioned between said liquid crystal
mat eri al and said second transparent substrate. 49. The liquid crystal
display as clainmed in claim48 wherein said first transparent plate is a
glass plate. 50. The liquid crystal display as clainmed in claim48 wherein

said indiumtisg, ' i | & I 4d ] [ | kSt nspar gnt
plate and in f?qn%]g eLs"gi tPhﬁﬁSQ%‘Cééyglg gﬁe(gﬁg%@%%a%&e'@ﬁ}%ﬁl qrtfﬁi d
crystal Epppalgrizers araionbagpnaivaine afotheer ei n said front and rear

pol ari zers are orthogonal to one another. 52. A liquid crystal display
conprising: (a) a liquid crystal display panel; (b) a touch panel
positioned in front of said liquid crystal display panel; (c) a rear

pol ari zer positioned behind said liquid crystal display panel; and (d) a
front polarizer positioned in front of said touch panel. 53. The liquid
crystal display as clainmed in claim52 wherein said liquid crystal display
panel conprises a first transparent substrate, a second transparent
substrate, |liquid crystal material positioned between said first and
second transparent substrates, a first transparent el ectrode positioned
between said liquid crystal material and said first transparent substrate,
and a second transparent el ectrode positioned between said liquid crystal
mat erial and said second transparent substrate. 24 27 JULY 2005 54. The
liquid crystal display as clainmed in claimb53 wherein said front and rear
pol ari zers are orthogonal to one another. 25
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