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TECHNI CAL FI ELD This invention relates to liquid crystal displays, and nore
parti cul awlby3wasippl ari zers for use with liquid crystal dipephasys11962
BACKGROUND Liquid crystal displays are optical displays used in devices
such as |l aptop conputers, hand-held calculators and digital watches. A
typical liquid crystal display includes a liquid crystal display cell and
an el ectr ode POLARIAERS OB MSEWITHiIOUID 6RYSTAL DISRLIAYS. The
liquid crystal display cell contains, e.g., twsted nematic or 10 super

tw sted nematic nolecules. In th di splay, the optical state
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an optical_ contrast for ht passing through the liquid crystal display
cell that f@@%l"ﬂﬂl]ﬂq}u@ﬁﬁ’s g pleshce of pixel's of polarized light on the
liquid crystal display. 15 A typical liquid crystal display includes a
front polarizer and a rear polarizer. These polarizers nay be plane

pol ard zers that absorb |ight of onBAEtK Bon orientation nore strongly
t han they absor, f I The
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angl e by which these transm ssion axes are 20 crosged can vary from zero
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Pol arized lig has man |'i cations in electro-optical c%qawces such as
the use ofcrsgstaéd@playcceﬂut atmmlts putha eppearance of pisels oa? QOh@mcb@hj partles liqnid

di spl ays. gaag much comercial attention has been directed to the
devel opmaﬁfy ISP a|§fprovemant of flat panel displays, particularly thin,
conpgct flat papgipidal Egbld)@ysta?\dﬁ;@la@ﬁﬂélh@@ﬂaq?&@'pﬁlaﬁk@danld@t redtot@iyet.r uct i on
of plastic flat panel displays is the devel opnent of "black spots," which
ari se frorhhesrepalegizess man b@plaaa pplaszerp Hhat ﬁl@orb highteof @a«yﬁ@lauzaf?m@nemauvm

037005112 ok QI ﬁjég)g%{f ﬁijagqgey absorb light of the orthogonal polarization orientation. The

transmission axis of the front polarizer is usually crossed with the transmission axis of the

rear polarizer in a liquid crystal display. The angle by which these transmission axes are
20 crossed can vary from zero degrees to ninety degrees.

In general, unpolarized ambient light waves vibrate in a large number of directions
without having a single characterizing eléctromagnetic radiation vector. By contrast,
plane polarized light consists of light waves having a direction of vibration along a single
electromagnetic radiation vector. Also, circularly polarized light has a direction of

25 vibration along an electromagnetic radiation vector that rotates as the light propagates
through space. Polarized light has many applications in electro-optical devices, such as
the use of plane and circular polarizing filters to reduce glare in displays.

Further, much commercial attention has been directed to the development and
improvement of flat panel displays, particularly thin, compact flat panel displays. A

30 problem encountered in the construction of plastic flat panel displays is the development

of “black spots,” which arise from the formation of bubbles in the liquid crystal material



fromgas that has perneated through the plastic display materials. Another
probl em associated with plastic flat panel displays is noisture

cont am nawoaen/oefi1the |iquid crystal display cell. These mpcahisemsioazr e

avoi ded in conventional liquid crystal displays by using |ow perneability
gl ass substrates instead of plastic. Wth respect to plastic flat panel 5

di spl ays, these tgrobl ens are addressed by adding additional gas and
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pol ari zer gisppgch are absorbing plane polarizers utilizing the vectorial
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environnment such as ina liquid crystal disp K
20 along transverse planes, one coefficient being high and the other coefficient being low.

Light emerging from a dichroic film vibrates predominantly in the plane characterized by
the low absorption coefficient.
Dichroic plane polarizing films include H-type (iodine) polarizers and dyestuff

polarizers. For example, an H-type polarizer is a synthetic dichroic sheet polarizer

25 including a polyvinyl alcohol-iodine complex. Such a chemical complex is referred to as a
chromophore. The base material of an H-type polarizer is a water-soluble high molecular
weight substance, and the resulting film has relatively low moisture and heat resistance
and tends to curl, peel or otherwise warp when exposed to ambient atmospheric
conditions. Further, H-type polarizers are inherently unstable, and require protective

30 cladding, e.g., layers of cellulose triacetate, on both sides of the polarizer to prevent
degradation of the polarizer in a normal working environment such as in a liquid crystal

display.



WO 03/005112 PCT/US02/11962 1In contrast to Htype polarizers and ot her
simlar synthetic dichroic plane polarizers are intrinsic polarizers and
thinly clwodadozan2 encapsul ated polarizers. Intrinsic pol CTasos196t ari ze

i ght due to the inherent chem cal structure of the base material used to
formthe polarizer. Such intrinsic polarizers are also typically thin and
durabl e. Exanples 5 of intrinsic polarizers are K-type polarizers. Athinly
cl added or encdpsomntisetd I;Idympczl@mzersmgd dileer semidar, Syaﬁhetl@dmhmuppilaaen zer coated
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heat and npjsiure resis C A K— aI so be very neutral
Wi th respé’t,t 1°i‘6“€8f8’iﬂya§?8utA§mﬂ°r’Fﬁ‘?so ISI% E{élaﬁgﬂ&{? , referred to as a KE
pol arizer, is rmﬁuﬁyﬁewraﬁgelqyasﬁ%&mmaﬁxm g&b@ﬂlzefvﬁ&s%&tﬁﬁmé&m The KE

pol ari zer has inproved polarizer stability under severe environnertal
condi t i ongriestgd pobwirhyil glithelr(B&’nAétShe%somﬁimsml@ha bilandedicoycentmticmof ligigt t o
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dehydration reaction. The resul ti ng chronophore, erred to as
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as two |a)berv&ryoﬁemlbdth@e@e&trwasletate one on each side of the 25
pol ari zer. -However, even in these structures the application of heat,
huni i ty and/ orA%ERRIQKSEEHYRRRQIpEZFeteried & at %M&efﬂlwaw agtyeed by

pol ari zer 3By, g&aﬁ%%érwo%atm&aﬁms%é.z F?H{%ﬂz&%aﬁn Bc’ﬂ%ﬁ%}do not

need to be san ed between sheets o e tri atet at
pol yvi ny| etubilthnodarsbesre emﬁrctdneanl@&cpndi’amsz guchias high texpemheeyarsitibagh e

chem cal enti since the chro hore is.in n to .the polyner

ol ecul e. THIGHEHRSHBERY o rEPeBo RRgTan M s FEesbs@rpr abfels stehe ¢ o
attack freip MhARKIhAIICHLImSH¥ERtHeaNPVANGItaabSide idh, l%E‘-lydIé‘mi?:?é ﬁé' zer
such as a KE polarizer has several advantages over ot hér ty [) of

pol a2d zer snade by.chemingilyacastivg thedV Afbly apacisl datedyzed, tketmed delysiratidnzeactionay e
more dur abIlhe: resulting chromophore, referred to as polyvinylene, and the resulting polymer may be

referred to as a block copolymer of vinylalcohol and vinylene.
For H-type polarizers, stability is achieved by sandwiching the polarizer between
two plastic substrates, such as two layers of cellulose triacetate, one on each side of the
25 polarizer. -However, even in these structures the application of heat, humidity and/or
vacuum can adversely affect the properties of the polarizer. By contrast, K-type polarizers
such as KE polarizers do not need to be sandwiched between sheets of cellulose triacetate.
The polyvinylene chromophore of the KE polarizer is an extremely stable chemical entity,
since the chromophore is intrinsic to the polymer molecule. This chromophore is
30 thermally stable as well as resistant to attack from a wide range of solvents and chemicals.
A K-type polarizer such as a KE polarizer has several advantages over other types

of polarizers, e.g., iodine and dyestuff polarizers. K-type polarizers have more durable



3 WD 03/005112 PCT/US02/ 11962 chronophores, are thinner, and may be
designed with variable transm ssion |levels. Mst notably, K-type

pol ari zerwogaobsias KE pol ari zers nmay be used in applicati @a3/usezi19Equire
hi gh performance under severe environnental conditions, including high
tenperatures and high humdity, such as 85C and 85%relative humdity, for
ext ended periods of tinme. 5 Under such extrene environnmental conditions,

t he st abi Ichrymapthoresdangdhipoeraaidimpy be designed with varieabledmasmissios 1évels. tingt t hei r

usef ul ness | cations sugh fl at. panel .displays. ..Due t t he.
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si nce: t hi t QfAd S| i . he liquid
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subst r at esedwsnd thaslipitingahéiy hefidnessie phyilicatiaissutiPhsTflatgagelaigdpisadve to

alternatives. Mreqver., the  abi]lity tqQ construct single-sided | am nates
al | ons t hdhopheieat 3@9}%?@@@%}’ bty PRLAHGFS. o Ve 8RSty of eﬁfhealaai ti onal
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el enents. These advantages of K-type polarizers may be use
vari ety ofpobwpizérsalFurthen bisingte-side plasticl suppartisfadequageatoediveadplyjsicalysippbm for
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phase of Ishgfhas pedvatBylpnoiseaphthalate (A0 arrhacceriable elieraalivesaMaregovgrithansver se

pl ane. Th I L gh es . fhat.are one-guarter wavel ength
out of phgiggﬁgtlbdé Qtn%{{f]&\c/% p%rl%%lgg%{ldgrﬁgt%%aﬁl\é r?&%l%(ﬂﬁ’tgzra [ %fué:ﬁggsqﬁogbeéﬁ%fﬁ’ arly
pol ari zed allbivitpt for hdditivdnil Elexibiley &l e desipRgnd®inatufhadiead i fom piet dRplayot at es as

t he conbined Iight waves travel through space, 25 G rcularly polarized
| i ght5 may elanenés chhase advantages eklbdyre Rolariagss mry be iead in gavide variaty ehorficat es:
| ef t - hand (L) j ﬁpaglﬁ . ircularly polarized light. A
circul ar %gPlgﬁlgﬁq%%{sl%p%gg g {jdltg)@%sr?le of these polarization states and
transm ts |i ghtlnobntrdseto oplane pglatizer) zeitdutar pelagizer manke castroted bf £ plage
pol arizers to. reduce glare in displays is well known. In particular, |ight
from an elPPi%]iZ_ﬁrem’g]ias aﬁt)?r'(‘f"élﬁaﬁ%gtgé‘ft T v qualff?ra‘?ﬁ%vﬁfeﬁlg@cfe@@%tr ﬁﬁlétégh‘f‘ a
circul ar pab@sdfafht wibdd Ropaatifs A4RE oA HIaR thrbidhithe fe_%frh&%f&he'—c[hah@le
di spl ay, “which causes glare, may be reduced or el m nated.
20 wavelength, but does not shift the phase of light waves propagating through the retarder

along a transverse plane. The result of combining light waves that are one-quarter
wavelength out of phase and that vibrate along perpendicular planes is circularly polarized
light, for which the electromagnetic radiation vector rotates as the combined light waves
travel through space.

25 Circularly polarized light may be described with respect to two distinct
polarization states: left-handed (L) and right-handed (R) circularly polarized light. A
circular polarizer absorbs light of one of these polarization states and transmits light of the
other polarization state. The use of circular polarizers to reduce glare in displays is well
known. In particular, light from an emissive display can be selectively transmitted

30 through a circular polarizer, while background ambient light reflected in the display,

which causes glare, may be reduced or eliminated.



4 WD 03/005112 PCT/ US02/ 11962 A conventional liquid crystal display stack
10 is shown in FIG 1. Aliquid crystal display cell 12 has two surfaces
coated wiwb Baysans 14, 16 of an adhesive, e.g., a pressur @CTASnyitosYe
adhesive, to secure polarizer structures to both surfaces of the liquid
crystal display cell. The polarizer structures each include plane

pol arizers 18, 20, e.g., Htype 5 polarizers, which have |ayers 22, 24, 26,
28 of cel |l ul osé equvgeieenst Hquid caystal diselayistask d D agighioma inddat dAdiquichetiysiat ed on

el udes 2P et 2dies pog Mt LR blatp 2B eheSia AL WhEBHY e

di spl ay byemitiveadhesive/eo bayey paddizeesteucturds R8s sirfacs£asthe livgidagyredi ve, the
transfiector_ or reflect 1%;- functioning to enhance_ the brightness and '
contrast d&isplayeell; dibe dolarigen siucyressaghy inclyde plame polagiaeia 8z ). §-e1.d1-toe each
typigally 0 ' [ ] . | ayers
of Pod | uf §UBYZeR, WHicR HARSE s 23PRL 90, BPMEtuRde ML ARSs sl ddfiind

m crons t lkebatkd or andnggedes both saefacs therenfa dliped veystabgisplal 2tatly pd aBb kypitels a

t hi ckness .o roxi pately 2 m_crons. .SU Ry 15 | eneral, in one
nopect -t RGO Bt ar etk 0 At e Juatark ade of Hy Sauce L
i ncl udi ng aéhésix%‘&?er@QYé.k.,bpgés&F}E Wnsifle! adA&NVd) theArdnks Ao EAGSorand a back

surface. Afront “intrinsic polarizer is di-sposed adjacent to the front
surface offundieningdaenhancy dredirighinepd and avpirhst of thediquidenystalndisplasi d-tppd ar i zer

| ackj ng a_proatecti,ve, coatin ereon,. | epeNt at.i 0 t he invention may
al SOIOI ncl ngér%ﬁrétlgr% gt lg?lh'gwfVSIaIrﬁb‘\ﬁjqﬁn?éso @W‘é’ﬂm{%}s% PR aﬂﬁ%oijéﬁ?/st al
di splay stsyeed oicRIIIRYe triebta@e222Dasko8 RiyhiogliEaipebafmh#sf 30 fighestgkad] acent
to the back surface of the liquid crystal display cell, the back intrinsic
pol ari zer andprissige sensitbieadhesie lapat3igpicslbt kas . thitkyeess pbanproximetals 22

pol ari zer nﬁ&t%npe a K-type polarizer, a KE polarizer sheet, or a thin film
The front intrinsic polarizer has a first surface di sposed adjacent to the
front 25 surface of the liquid crystal display cell, the liquid crystal

di splay structure further includi ngﬁ%w@? ve | ayer disposed on the first
surface of the front intrinsic polari attach the intrinsic polarizer
to tie |iquid g yeiedl, th cifeladyect ahd invaﬂftﬁmadﬁtaﬁaismiqhay@zstﬂl&mwseétﬂﬁmra
pressure sensitive adhesive or a diffuse adhesiyve. e liquid crystal

g
di spl ay stcleding a ligid qrgaldieplay qellhgyingadrond sedace apd adeclsufissed ot

St 1 uot ur o EoPE pofebi i Qb Bl b ont ST e Gy R MR B e
adj acent tlee fréwe ifitrimwic potrizenlacldngalpaoteive coating thereon.

Implementations of the invention may also include one or more of the following
20 features. The liquid crystal display structure may include a back intrinsic polarizer
disposed adjacent to the back surface of the liquid crystal display cell, the back intrinsic
polarizer lacking a protective coating thereon.
The front intrinsic polarizer may be a K-type polarizer, a KE polarizer sheet, or a
thin film. The front intrinsic polarizer has a first surface disposed adjacent to the front
25 surface of the liquid crystal display cell, the liquid crystal display structure further
including an adhesive layer disposed on the first surface of the front intrinsic polarizer to
attach the intrinsic polarizer to the liquid crystal display cell.
The adhesive layer may include a pressure sensitive adhesive or a diffuse adhesive.
The liquid crystal display structure may include a removable release liner disposed
30 adjacent to the front intrinsic polarizer. The liquid crystal display structure may include a

polyethylene terephthalate support layer disposed adjacent to the front intrinsic polarizer.



5 WD 03/005112 PCT/US02/11962 The liquid crystal display structure may
include a transflective coating disposed adjacent to the back intrinsic
pol ari zerwoma®odtiiui d crystal display structure may incl ueeTasorvewsz der or
a liquid crystal polyner coating disposed adjacent to the front intrinsic
polarizer. 5 The liquid crystal display structure may include a

r|nS|c pol ari.zer. The
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I n general, in another aspect, the inventio atures t al

di spl ay stm@tutelmey mnchxdbtadafhg:tlae Hiffpse golariystfdin dismpedydjeesnt totheback a f r ont
surface agﬁta .back surface. A front K-type polarizer is disposed adjacent
to the frdMt™SGPPAEE”0f the liquid crystal display cell, the front K-type

pol ari zer |aCk'Iﬂ?eﬁ?erﬂrHia@féEHeYﬁsﬁé@ﬁtﬂeﬂﬁvédﬁ%h%Hﬁureé\a Basid c@stélxa&@agm arizer is
di sposed adj acent to the k surface o crystal display cell,
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front thi Arspeen. feulucionindisprsehadiaesnt t0afér< Forgna S‘]éﬁf%?@@étthe\ﬂ@mf@w m%%tﬁeﬁg
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feature. The |
intrinsic polarizer may be a K-type polarizer.

20 In general, in another aspect, the invention features a liquid crystal display
structure, including a liquid crystal display cell having a front surface and a back surface.
A front K-type polarizer is disposed adjacent to the front surface of the liquid crystal
display cell, the front K-type polarizer lacking a protective coating thereon. A back K-
type polarizer is disposed adjacent to the back surface of the liquid crystal display cell, the
25 back K-type polarizer lacking a protective coating thereon.
In general, in another aspect, the invention features a liquid crystal display
structure including a liquid crystal display cell having a front surface and a back surface.
A front thinly cladded iodine polarizer is disposed adjacent to the front surface of the
liquid crystal display cell, the front thinly cladded iodine polarizer lacking a protective
30 coating thereon.
Implementations of the invention may also include the following feature. The

liquid crystal display structure may include a back thinly cladded iodine polarizer disposed



liquid crystal display structure may include a back thinly cladded i odine
pol ari zer disposed 6 WD 03/005112 PCT/US02/11962 adjacent to the back
surface oWotodmosiizui d crystal display cell, the back thinlpgTalSazidmd2 i odi ne
pol ari zer | acking a protective coating thereon. An advantage of the present
invention is elimnation of the need for protective cladding of the
polarizers in the liquid crystal dis stack, resulting in S|3n|f|cant 5
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al ternati \tasunx@igalbWéﬁéne&%y tegulte@eith &r ilTagtinadon af thadipthyt 0 t he back side of a
liquid crystal dis evice. FIG4 js a cross sectional view of an

alternative polTideilsof pue eimere enbadiments gfjheiinyentipars seHoghan the a cr oss
sectional aﬁo%‘?%a?x&u?g’lﬂ&@ﬁ{ s@hdl BleNRkdr 1oﬂ%leﬁ>r“% Z@fhetsf chfifd ﬁe&t@ at shown 25

in FIG 4. S Ta Cross sectional” view of an a ernélvep ari zer
struct ur e atihattageayf e inaditwalvill beappirentfiamitieglesériigionfand drawiugd and Yiohal
device. FIG 7 js a cross sectional view of a liquid crystal display nodule
wi t h's ci thqflaims. polarizer. 30 FIG 8 is a cross sectional view of an
alternative polarizer structure to that shown in

DESCRIPTION OF DRAWINGS
FIG. 1 is a cross sectional view of a conventional liquid crystal display stack.
FIG. 2 is a cross sectional view of a liquid crystal display stack according to the
present invention.
20 FIG. 3 is a cross sectional view of an alternative polarizer structure that may be
attached to the back side of a liquid crystal display device.
FIG. 4 is a cross sectional view of an alternative polarizer structure to that shown in
FIG. 3.
FIG. 5 is a cross sectional view of another alternative polarizer structure to that shown
25 in FIG. 4.
FIG. 6 is a cross sectional view of an alternative polarizer structure that may be
attached to the viewing side of a liquid crystal device.
FIG. 7 is a cross sectional view of a liquid crystal display module with a circular
polarizer. ‘
30 FIG. 8 is a cross sectional view of an alternative polarizer structure to that shown in

FIG. 6.



FIG 6. 7 WD 03/005112 PCT/US02/ 11962 FIG 9 is a cross sectional view of
another alternative polarizer structure to that showmm in FIG6. FIG 10 is
a cross swotmomah2 view of an alternative pol arizer structeca/useziidsny be
attached to the back side of a liquid crystal device. 5 FIG 11 is a cross
sectional view of another alternative polarizer structure that may be
attached to the back side of a liquid crystal device. FIG 12 is a cross
sectional vi BY# &fis perass pecdionaltview: ofiprothdyaltemativeneolatizea stectune do thas shyaok

si de of:aihkggkf crystal device that is an alternative to the polarizer
structures of FIGS. 10 and 11. 10 FIG 13 is a cross sectional view of a
pol ari zer stFIG0liea uRisNgecibndl Miew oSarCalpedative pelariad stdcitddbi @bebé or a
conductor in a liquid crystal display. FIGS. 14A-14C are cross sectional
views of &tadieddty g@rb%klsl‘i]@toéﬁélqﬂ @ystalslemiss: using an intrinsic polarizer
as a pubstrakg; fohs A TS ERHEM VR M‘He?ﬁft&ﬁﬁive@oﬁixi]zér ét?ucﬁu%@ﬁ% fi}ag%%t | onal
view of a polarizer structure using an intrinsic polarizer attached to
a refl ect iattectatdftd twdaphlsaleiof ediqhid arystdlideeiceef er ence synbols in the various
drawi ngs i ndj, Jike elenments. TAI LED DESCRI PTI The present

vent fon r el 48 it & CRRESGEBIINiSHr PASTET HEHGe S Sibs parsed Bsbark 1 o
ei ther theideldlliqRi &9681 RvideBat'iS RN alfdthdtRE S0 t1RIpIPRIAr sificted bAMIGE. ¢pYy St &l
display cell. 20 Alternatively, thinly cladded or encased | odine polarizers
may be di pddéd adjacent to either or both surfaces of a liquid crystal

di spl ay cell LG. 2 shows..a liquid.crvustal display.stack 50 according to
the I asent Titdnes AR Wyipaath % P ERaliidhe e dbine itreSe Jafehetaty

| ayers 54, fabstite R aadhesdtden aidghid crgstBl @§3ay. e  sensitive adhesive such as
Pol at echno AD-20, to secure polarizer structures to the liquid 25 crystal
di spl ay cel | FIGY.dAa}l4¢ arel arefsisectiangkyiaws ef & polagizes suprtuedestsoippmedusing, 1.
On the view Sl I O tal. di 50, an intrinsic

pol ari zer ﬁf,“ﬁ%?lg g?aé%%g/alsfa%ﬁbgt{@%g&gﬁhtcﬁ(}r%@k@éﬁ%ﬁg&lhrzeér sheet, is attached
to liquid cryKkab ida splkayectohd]l viadv ofSa pelatieth euatare usiigaih ibbinsiépojapeer )
pol ari zer 58 typically has a thickness of approximately 20 m crons. Suc a
KE pHi ari f‘gfﬁ‘c}}ﬁ’é)}‘bérg@ﬁ@%fllfgﬁefﬂ@rl?if@%nuf actured by 3M Conpany, Norwood,
30 MasSachuSElisefcltnby BBk H 1 Shrict dFNingd BB et PPOT L NG

substrate in

DETAILED DESCRIPTION
The present invention relates to the use of intrinsic polarizers disposed adjacent to
either the front surface or the rear surface, or both, of a liquid crystal display cell.
20 Alternatively, thinly cladded or encased iodine polarizers may be disposed adjacent to
either or both surfaces of a liquid crystal display cell.
FIG. 2 shows a liquid crystal display stack 50 according to the present invention.
A liquid crystal display cell 52 is coated with layers 54, 56 of an adhesive, €.g., a pressure
sensitive adhesive such as Polatechno AD-20, to secure polarizer structures to the liquid
25 crystal display cell, similar to liquid crystal display stack 10 shown in FIG. 1. On the
viewing side of liquid crystal display stack 50, an intrinsic polarizer 58, preferably a K-
type or thin KE polarizer sheet, is attached to liquid crystal display cell 52 using adhesive
layer 56. K-type polarizer 58 typically has a thickness of approximately 20 microns. Such
a KE polarizer may be a sheet of the type manufactured by 3M Company, Norwood,
30 Massachusetts. K-type polarizer 58 may also include a supporting substrate in the form of

a polyethylene terephthalate (PET) support layer 60 on its surface facing the viewing side



a polyethyl ene terephthal ate (PET) support |layer 60 on its surface facing
the viewng side 8 WO 03/005112 PCT/ US02/11962 of the liquid crystal

di spl ay. whb3seqapnrt | ayer 60 typically has a thickness ofPCTaspr/omsmat el y
25-180 microns. However, liquid crystal display stack 50 does not require
a supporting substrate such as PET support |ayer 60 for exanple, a KE

pol arizer sheet my itself be attached to a dis 5 On the back side of

li quid cr%ﬂ&lllcﬂﬂ%%’&tﬁl displax. BBT SWHéYerlﬁQttY]Plﬁ%lF hasalthickness 062 such as a
K-t
el 1 752" abPlcRirlipR 2SS0 RlerailE HovlebpC U AR ic P MSPRE bt iPHEY

t hi ckness a(shpp(&npg mhstrateeshyh 20PTHT suspost. layfzer t0afos tkanpleya KE Ifoﬁ%frizeﬁimét 64 may

be di sposed an e surf of K-type polarizer 62 facing the back side of
the |iqui @laé’rl?g{f "‘Btﬁ%ll?a@atd@l”@%ance the 10 brightness and contrast of the

liquig crystal (g phavk sikls bﬁﬂ%dﬂkfysﬁ%ﬁ%ﬁ? L@k 5@@&10 iy gl%éld g&iblgz Fhystal

di splay stack elimnates the rotectlvec Ing o
pol ari zer sucliléss KH&p&j«)uﬂmeE@oiamzemhhans atyvbed Bf liqgod alrysmédlsplag cgl 52 Htype

pol ari zers, .|s enera V., | ose. t cet dis osed on both
B des of vk SpHRIA Buers b mgfire d dibRisalufirs g dlot ose
triacetatgp ?ﬁ%ﬁh&t@ly@'@ RictdBNiAf irsRAbctdPor8HES MmbPbé bﬁpééau%meéﬁu%et he
liquid crys di spl ay stack. For exanple, liquid crystal display stack 50

of FIG 2ofKnbbedblagzerse Loivgdhe backyisie of thedinvid exysisk displepto amanesfthect or 64,

IS a I‘OXI I 0 o] t.hi n the corresponding |iquid crystal
di sp ay st 5§b§1 %s(fmg COQ %t O?alel"—hq'ufﬁ%yﬂg]t(ﬁ%ﬂ% type polarizers used in liquid
crystal displ ayUssigiglcirbsi: lﬁ@mmspmue Heuid 28sandisplhg elatl eligamited Mgk AERTbLT €

perneability barrier to the liquid crystal material in the |iquid crystal

di spl aly c@mtectw&éaddﬁf fcbe polazms. bHre dleddingysed fornthen terti i golesizetsec- seeded
i sposed SES LB s IR ILT R IH U GUCRRSLIAERE ALY fn Borh s BEURT 21

desired pebheiabi |Rdnyodipe thefdaidingdagers bfcellphise trixckate, remlstiﬁad@lnﬁicfaﬁr

noi st ure va or. trans te (| R ASTM F124 |sI 25than 20
gni ni® day e HO% Hbﬂls%g@r?# Péﬁ%ﬁﬂé’gik%’f) t4l display HEFR orw gyl crygial ogg
than 1 m /g@fHaysckSordfaigr .@%n&lﬁ&m%'m Sphory Bhyad ARk AR EOF méﬂéb%%m KE

pol ari zers, = i"'ncl udi ng PET support structure$, have been shown to have a
MWTR of 4 isapprotiswtsly 304 n@drdlag/thanndrﬂuanm@ﬂesﬁonﬁmshquhhayﬁahﬁaﬂmj $tagld day
(tested a(L)lqu?g]I@n 90% relative humdity). 30 Although the present

Y

descripti ' to intrinsic polarizers, thinly cladded or
Further, the K-type polarizers used in liquid crystal display stack 50 could provide
20 an effective gas and moisture permeability barrier to the liquid crystal material in the

liquid crystal display cell. Thus, no additional barrier layers or cladding may be needed in
a liquid crystal display structure constructed with a K-type polarizer disposed on each side
of the liquid crystal display cell to achieve desired permeability specifications. In
particular, a standard for moisture vapor transmission rate (MVTR), ASTM F1249, is less

25 than 20 gm/m’ %/day, and the oxygen transmission rate (O2GTR), ASTM D3985, is less
than 1 ml/m?/day. Structures for liquid crystal displays formed using KE polarizers,
including PET support structures, have been shown to have a MVTR of 4.6 or less
gm/m2/day and an O2GTR of less than 0.005 ml/m*/day (tested at 20°C and 90% relative
humidity). ,

30 Although the present description refers to intrinsic polarizers, thinly cladded or
encased iodine polarizer may be substituted for either or both intrinsic polarizers. A thinly

cladded polarizer includes an iodine polarizer sheet coated on both surfaces with polymer



encased i odine polarizer may be substituted for either or both intrinsic
polarizers. A thinly cladded polarizer includes an iodine polarizer sheet
coat ed orwbaBiloxawuz f aces with polymer 9 WO 03/ 005112 PCT/ USCT/US09 6262
coatings each having a thickness of about 5 microns. A thinly cl added

pol arizer is thin and durable, simlar to an intrinsic polarizer such as a
K-type pol arizer. FIG, 3 shows an alternativegol arizer structure 80 that

may be at ca#HEs ceeh hadngathicknsssrf abputed micgensd 4 iyslyaladded pplasizatdyihde. An
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surface of intrinsic polarizer 82 by an adhesive |ayer 92. Since one
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adhesj ve qf.her 15.1han ressure sensiti adhesi v used, g., a
coat de adﬁltélgl Ve ? %%?eaf%ﬁ?%egsr%é#?p§0)(1 ?%%lbgﬁg S ?8‘3@%@@8@%&% ive
that is cm@?&id ladiehtetbortg réledst lihe 89 ha9itl pressafyRagties adhedivaasdtinpcdd ve
coating 90 functions, to enhance _the brightness and contrast of the |iquid

crystal diPEpHessly anplisd thesean. A PEdsuppeyt Byer $thhaving 3rasilertjvernpgting Phimayness
of appr oxi 0,71, Gk O Ss . 1 n ET
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pol ari zer structure 96 to that shown in FIG 3. i )
20 coating may be, e.g., a nacreous pigment coated onto PET such as commercially available

STR400 from Nippon Paper or a transflector available from Teijin. The typical thickness
of adhesive layer 92 is approximately 4-20 microns, and the typical thickness of PET
support layer 88 is approximately 12-100 microns.

FIG. 4 shows an alternative polarizer structure 94 to that shown in FIG. 3.

25 Polarizer structure 94 includes no PET support layer. Instead, transflective coating 90
may be contained on or laminated onto intrinsic polarizer 82, which may have an adhesive
layer 95, e.g., having a thickness up to approximately 20 microns, or no adhesive layer at
all.

FIG. 5 shows another alternative polarizer structure 96 to that shown in FIG. 3.

30 Polarizer structure 96 has a PET support layer 88 attached to intrinsic polarizer 82 by a

diffuse adhesive layer 98. Diffuse adhesive 98, which typically has a thickness of

approximately 12-40 microns, functions similarly to the combination of an adhesive layer

10



30 Pol ari zer structure 96 has a PET support |layer 88 attached to intrinsic
pol arizer 82 by a diffuse adhesive layer 98. D ffuse adhesive 98, which

t ypi cal | ywbas/esiihi ckness of approxi mately 12-40 m cr ons PCTursot/i ©®as
simlarly to the conbination of an adhesive [ayer 10 WD 03/005112

PCT/ USO02/ 11962 and a transfiective coating to enhance the brightness of
the liquid crystal display and to attach PET support layer 88 to intrinsic
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an adhesigfehd AyiBle el&BsonRignemespettrirh Ssush bf BeSFoaddihEfuALhORVYBns@YEr 1S
attached to the other surface of retarder 102. The typical thickness of KE

pol ari zer rafeslersmamppguieddyelojiin SEF@zxample; hedypied dhichzess ¢hiuseter-t hi ckness of
dhesi | 8 | I - 1 .20 A T t |
170" havi ng SElenpbelefa B2 SABRbintech s ThGLRAS oo RaliEARERR plssh ¥

surface ofsensitive lagércl 0dal apprdLialddd 1 633 5 anicRabemid\ke typieal thickfiessATirélegkl ective
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nmade'd r omlier [ §isiapmoximatelyedor MG her nopol ymer such as Kynar 1702 and

may be coated o . T, | : i cal
thiyckness of a efs}?@%ﬂfg@%ﬁ&g%@%ﬁ% aessdol{?ﬁgéet%tgﬁ%ﬁﬁgé%r%%ggﬁéf%%%gort | ayer
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l'i ght,
20 A PET support layer 110 having an antireflective coating 112 may be attached to

the other surface of intrinsic polarizer 106 by an adhesive layer 114. Antireflective
coating 112, which typically has a thickness of less than 1 micron, may be made from a
low index of refraction thermopolymer such as Kynar 1702 and may be coated on one
surface of PET support layer 110. The typical thickness of adhesive layer 92 on the other

25 surface of PET support layer 110 is approximately 5-30 microns, and the typical thickness
of PET support layer 110 itself is approximately 12-100 microns.

The combination of intrinsic polarizer 106 with retarder 102 acts as a circular
polarizer, which significantly reduces the intensity of undesirable reflected ambient light,
thereby increasing the contrast of the image formed by the emitted signal from the display.

30 As shown in FIG. 7, unpolarized ambient light 202 may be represented as a combination
of left-handed (L) 204 and right-handed (R) 206 circularly polarized light components.
When unpolarized ambient light 202 enters liquid crystal display 200, one circularly

11



t hereby increasing the contrast of the inmage forned by the emtted signal
fromthe display. 30 As shown in FIG 7, unpolarized anbient |ight 202 may
be represwpntoadozns2 a conbi nati on of |eft-handed (L) 204 amdTrisghiwhanded
(R) 206 circularly polarized |light conponents. Wen unpol arized anbi ent
light 202 enters liquid crystal display 200, one ci rcul arI y 11 WD 03/005112
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t hi ckness of 1-6 m crons, @é e.g., froman acrylate such as poly
met hyl netlhfatfﬂlgﬁlvaﬂeanmrt@dd t81g11a32ﬂr&y be either matte or clear. 20 FIG 9

sho anot her tlve Iarlzer stru at _sh n FIG 6.
ond arear o b AR AR Rieyp Foretib e Tl i il FNERE €7
repl aced Ipplaidet Sttticgure qrz@&ioaide@ﬁb PEETsugpdt iager. Idsedd, apasaectie cofidd N ¢
pol ari zer 106. Liquid c stal@p ymer coatl ng 132, which typically has a
fpay

t hi ckness Oéﬁltﬁrﬁate‘@lhpb ol bocorted eher lapinatasyapio infttiesiq pelatizasd 06f
s s
wi t h enhancadath sighhdspebsmethgt methayrybee. aHndcioadl 1B(mﬁ)hbe ddek naittder oead | 1 qui d
or ys.'tzoal devi ce. Flbn9 %l?cl)v%sr rlflnzo?}gerséitgrlillgtti\lfjer }'()aolezll'r?z%r st?ucture 130 to that shown in FIG. 6.
In polarizer structure 130, retarder 102 and adhesive layer 108 are replaced by a liquid
crystal polymer coating 132 disposed on intrinsic polarizer 106. Liquid crystal polymer
coating 132, which typically has a thickness of up to approximately 100 microns, performs
the function of enhancing the thickness of the liquid crystal display similar to retarder 102
25 of FIG. 6.
FIG. 10 shows an alternative polarizer structure 140 with enhanced brightness that
may be attached to the back side of a liquid crystal device. In polarizer structure 140, a
holographic element transflector known as Light Intensifying Film Technology (LIFT)
142 is laminated to an intrinsic polarizer 144 such as a K-type or thin KE polarizer sheet.
30 As set forth in U.S. Patent No. 5,886,799, LIFT includes a micro replicated structure 146
metalized with a layer of aluminum 148 that is formed on a PET support layer 150. The

microreplicated surface of LIFT layer 142 may be attached to one surface of intrinsic
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hol ogr aphi ¢ el ement transfiector known as Light Intensifying Film
Technology (LIFT) 142 is lamnated to an intrinsic polarizer 144 such as a
K-type orwOlBoHE pol ari zer sheet. 30 As set forth in U SPCRAiSeni195D.
5,886,799, LIFT includes a mcro replicated structure 146 netalized with a
| ayer of alum num 148 that is forned on a PET support |ayer 150. The

m croreplicated surface of LIFT |ayer 142 may be attached to one surface of
i ntrinsic nolangwrdd4 eotuaradbesivespey I5206.2., apodsaure sensitivihadhedive. af reldiresi ve

| ayer 152,..e.4. re [ e sitive adhesive.. A relea i ner 154 maybe
at t ached tlcl)&’atr(F:\lg4 er a?sar eadctéeﬁ%fol At Sl“irf%g‘? %ﬁﬂg}%ﬁpﬂiﬁmﬂi&b@y %ﬂ?glﬁeﬁer

adhesi ve | adiegivd Ber B54) e.g.. 5 RESHFINeBsiHNadHekivE, BIERyYEI42ldnhdndeayiey 142
enhances the brightness of the liquid crystal displa% directing |ight

. g SS. : . ! b :
transmi t t ebrighipess ghthediauid eryptal display By direciing pighitranswftes farousgitbmligednal to
t he di:spl ay. s tive polarizer
struct5ure %rgga&m%@g%mﬁn%gée%é?g tneggmgtd%ggayﬁgn%ﬁ%géattached to the back
side of a I|iqui HlGryshalvs destherealtelmatipe belatizerstra¢tatectabreit &thancel brightness

transfl ector kno as Tilted Mrrqr Fi|l.m.(TM 62 is |lampated to an
i ntrinsic et BFY . %Pﬂa%ﬁ_t%@ewa%ﬂae 3 b@lééafysza#] ffvires aoizsestrachued 00TV
162 i ncl udgg A fidbor Rh&RA g@ﬂﬁ:@ 1\%&0% ‘FEIHPGTMP)l 108 %fii%ﬂe& frcﬂaﬂnh%s?c %(g &fer O

silver 168 that is formed on a PET support 1 ayer e mcror i cated
surface of lA\fuchayeK-1yp2 ordlyin iE poltzsn slbet.oThiel @uintlades amidiorepligded

ol arjzer 164 w an adhesi.ye |ayer. 172, e.9., an optic cle ressure
DeneiP; ve iki6e Hodef itk bRt SE i 168y s PndEhns PR whesElay
surface of 176t yiREmRebBplicaes] skffhce BYTIIPALNSN 626G Ve\eBablRUS oAd SurfRe @f K-aN
optically clear pressure sensitive adhesive. 15 Alternatively, either

adhesi ve | &ipepolerizerolodaitean sdhebizg dayven YE2, mey, apeptically dlems@ressers semsitive
sensitive LV | f.f (o I ight . FLG hows, a. po i zer
structure %‘g’gg’l&m&t rt‘é%%%enlgﬂeecrl 193 ?Ag%tbﬁeé%é&t%ﬁi? jthc?g’r?h pShriate A DR D4t L@‘{ck
side of a by snitkerakiissival lag@Vi7ege.phat opticallip chlat prebdiid Se@isitive hblgespel ari zer
structures of FIGS. 10 and 11. In 1xzarti cular, a sinple transflector 182 in
the f'8r m oftltarnafivelyratheradhgpivg layey £ dadbesivelay el 78ima braslidhyse Peaswe r ect | y
to one sur - i G [P 184 acts as a polarized mrror to
refl ect po%egrg]?igg%d]ﬁglg‘)ﬁ?ﬁ%ng eér\?wa%g{et&%ﬁéﬂ bri ghtness of the liquid crystal
di spl ay. TransfFE&tl@rsht82 apelarizer starctueel 1 8/ with ehhancedbightues thatcaeposi t i ng,
ayer.of silver or . m.numto K-type]&%())I arizer

T6a°" Anot nifecisioshe bi S5 bemba R evat fovice SRk phglgnainh PR yrrer or
adhesi ve 2gmltd SFFIERE 10984 91. & PRAcHEPLRNIIZ IR etiof [ 858 tRE GSSH6 €
sensitive adhesive |layer 186 to
20 layer of metal such as silver or aluminum applied directly to one surface of an intrinsic
polarizer 184 acts as a polarized mirror to reflect polarized light and enhance the
brightness of the liquid crystal display. Transflector 182 may be formed by sputtering,
vacuum depositing, or otherwise coating a layer of silver or aluminum to K-type polarizer
184. Another example of a transflector is a coating of mica on a polymer or adhesive
25 matrix.

The use of a non-depolarizing, diffuse pressure sensitive adhesive layer 186 to
attach a release liner 188 to intrinsic polarizer 184 further diffuses polarized light to
enhance the brightness of the liquid crystal display. Alternatively, for a silver transflector
182, a PET support layer 190 may be attached to the transflector by an adhesive layer 192,

30 e.g., a pressure sensitive adhesive. As an additional alternative, silver transflector 182

may be disposed on a non-birefringent carrier (not shown) attached to K-type polarizer
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attach a release liner 188 to intrinsic polarizer 184 further diffuses
polarized light to enhance the brightness of the liquid crystal display.
Al ternatiwelogioofiaz a silver transflector 182, a PET suppecr/usayerei90 nay
be attached to the transflector by an adhesive layer 192, 30 e.g., a
pressure sensitive adhesive. As an additional alternative, silver
transfiector 182 nmay be disposed on a non-birefringent carrier (not shown)
attached tl§4kSugtpenpibiefringent cagiepmaydregesi sollpos igeRdte. ;odacetat8/r Such a
non- bi r ef rﬁ{%ﬁﬂ%‘ carrier may be, e.g., cellulose triacetate, a diacetate,
or Transphan. "G 13 shows a polarizer structure 300 using an intrinsic
pol ari zer as a FGbL$3 sladves a palarizer sROERII00 usihganlih@inkid polayisbieds aHubpkay

wi t hout requiring any adhesive. I n polarizer 5 structure 300, a conductor
302 in t hdo¥asRdBpionimprayidicayal dupley vathput regpiierpsnadassifsoda @olapaeieen

| ayers of (ndiHmdo ' ( ' 310
deposBiSt ed Shgr coadtolég Cglif(%%ctrl?’l)(/ﬁ(%\?% ng[1 éggrﬂﬁo lgé{egg%%iézoalﬁn@gﬁg ﬁlgsg g%'ed
pattern migtwdeadayees ef intmeh fimbride (HYH396 3808, is 306ched BBa hhrdooatiick depoSG:.

FI GS. 14A-14C show how ol ari zer, strycture 320 may be fornmed using an 10
ntri ns: o Shepare dvetybrio RBE paRk g1 o A ErER TR Wy il b,
14A shows [@Rrs 301, BOASIOB JTRbAAUERRB0322, e.9., a K-type or thin KE pol arizer

sheet, having a carrier or supportlayer 324 attached by an adhesive (not
shown) . Carri eFIGRyHAIAL shewriww 2 pojatizes dtrustore 328 majt be tosined pohaainzer 322

as a,substrate for a mcr |.icated. structure, In Fl ..a layer of an
i tr 501 or opede aBleels ol SR B8 gbisRma R Bl e MR pfvs rha o

pol ari zer idbinSid poRPROSIAR elgq alleyuriidia K BpblafiRe dhédd, 1oRiy Léartidyr 324.
Prior to curi rll_grx resin 326, a mcroreplicating tool 328 is applied to resin

326 to forsHPRPTRAREeIGdAtiaskaddy an adhetive @os s wi)FCerrier doyer 394 isnof srsJuirgg 8
applied t e fesk i i C. . 1 £ l,xcat ed
P T uct ur e 10 BEofEl holfR) 302 R0n bk E o r Kol Brile delGoul BLACERHSE
enhances tfer bf aghitraekdetafirdbierekin@2ods disyssedbn diesqul-faye bindinskcpdlaizel i ght
transmtted t hrough éo the liquid crystal di SEI ag,toward a region normal to
the # spl dy2SPEFIFR &he seriace afoletbinearier dtear nat P IRGPERE 581 3% dct ure 400

that may %cﬁﬁéergfa&@&g 2] 89¢is aggﬁéd ﬁ%gi@gg? ?n;%)g%lleﬂtﬁf&d}e fc?é%dasltme'éu?aoi

device. Areflective diffuse ari zer Is a tilayer polyner
filmthat (FighdiCondVisistoml B2S hppdied vetheotsam,iresin 326 isehen ageditonet the, non-

i ting filter.th h t h f the |j.qui t
i opi oy rapTocticpBa3uthnRy BeSusn ot BOER Ebieh o taipelieited wiiehn 350
i ntrinsic cAphRES BRMribAfhed sMthaNq@dReFtAl dishRY Yy difkdfing ﬁgﬁﬂtﬁﬁ%ﬁlﬁ@dﬁh‘(ﬁﬁ% e

polarizer film402 may al so be a specul ar reflective polarizer w't
20 the liquid crystal display toward a region normal to the display’s surface.

—

FIG. 15 shows an alternative polarizer structure 400 that may be attached to the
rear surface of a liquid crystal display device. A reflective diffuse polarizer film 402 is a
multilayer polymer film that functions as a reflective polarizer, i.e., as a white, non-
inverting filter than enhances the appearance of the liquid crystal display. Reflective
25  diffuse polarizer film 402 may be attached to intrinsic polarizer 106 with an adhesive layer
114. Reflective diffuse polarizer film 402 may also be a specular reflective polarizer with
a diffuse adhesive or a diffuse reflective polarizer with a clear adhesive.
A number of embodiments of the invention have been described. Nevertheless, it
will be understood that various modifications may be made without departing from the
30 spirit and scope of the invention. Accordingly, other embodiments are within the scope of

the following claims.
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a diffuse adhesive or a diffuse reflective polarizer wwth a cl ear adhesive.
A nunber of enbodi nments of the invention have been described. Neverthel ess,
it will weoatanst ood that various nodifications may be madasee/itreut
departing fromthe 30 spirit and scope of the invention. Accordingly, other
enbodi nents are within the scope of the following clains. 14 WO 03/005112
PCT/ US02/ 11962 WHAT IS CLAIMED IS: 1. Aliquid crystal display structure,
conpri si ngVHAT I3 GLAMERS: di spl ay cell having a front surface and a back
surface; and a front intrinsic polarizer disposed adjacent to the front
surface of the qiquiggr: SO c J.he front intrinsic

pol ari zer | ackilhg a %}1@{%@%}?5{%1 dgsggabfissﬁj&%eé?é%ﬁl& > The liquid crystal

di spl ay struct urlaquid cxybtal display telt hdéiig £ Gopr susfabgam] ek surfhéd; agd ¢ pol ari zer
di sposed adj acent tq the back surface of the ljquid crystal display cell,
the back i ntri ris¥OtARFAFIC Pafarizes m?@edaaqmw@tﬂw@oefo%%%oﬁth@hqwd.crmals.
The 14 qui ¢ | i .St . j . Y . front

intr idnsi cqh%J(i)eligi'jére;ﬂiteHré ?@hgﬁ%ﬁ%lﬁggl%%%éﬁ%@r%@é?Ke F lgg?h(ftl é(;bﬁhyst al displ ay
structure of claim1l, wherein the front intrinsic 15 polarizer conprises a
KE pol ari zer sheet. 5. .The, liquj rystal display. structure of claiml,
wherein the front i rﬁ}eilﬁjélil%crygﬁi cﬁ;gclﬁétnwggeg??]iap%tl, PS8 os ed

adj acent to the HacRMtrifise bakez& didfosed ddubet triSbak sufhci@ade GGkl crysbe
liquid crystal display structure furthef conprising 20 an adhesive 'l ayer

di sposed dlisplavecell; thetbagl iririnsic pélatizes l4ckingta pratectives¢antipg lwréoner to attach

t he i|d1tri nsic polarizes to the liquid crystal display cell. 6. The liquid
crystal display structure of claimb5, wherein the adhesive |ayer conprises
a pressure sengiti veltedhpsd mgstalBisplay Sthetlre g0tiding 1 ywhétindhs pbayinginsict ur e

of claim®6, wherein_the adhesive |layer conprises a diffuse adhesive. 8.
The | i qui dPokarizet isia Kyitysi plarizer.uct ure of claim 1, further conprising a 30

renovabl e rel ease |iner disposed adjacent to the front intrinsic polarizer.
15

4. The liquid crystal display structure of claim 1, wherein the front intrinsic
15 polarizer comprises a KE polarizer sheet.
5. The liquid crystal display structure of claim 1, wherein the front intrinsic

polarizer has a first surface disposed adjacent to the front surface of the liquid crystal
display cell, the liquid crystal display structure further comprising
20 an adhesive layer disposed on the first surface of the front intrinsic polarizer to

attach the intrinsic polarizer to the liquid crystal display cell.

6. The liquid crystal display structure of claim 5, wherein the adhesive layer

comprises a pressure sensitive adhesive.

25
7. The liquid crystal display structure of claim 6, wherein the adhesive layer
comprises a diffuse adhesive.
8. The liquid crystal display structure of claim 1, further comprising a
30 removable release liner disposed adjacent to the front intrinsic polarizer.
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WD 03/ 005112 PCT/ USO02/ 11962 9. The liquid crystal display structure of
claim1, further conprising a polyethylene terephthal ate support | ayer

di sposed wojoavesi2to the front intrinsic polarizer. 10. Poa/usSozuive2 cryst al
di splay structure of claiml1, further conprising a 5 transfiective coating
di sposed adj acent to the back intrinsic polarizer. 11. The liquid crystal
di splay structure of claim2, further conprising a retarder disposed

adj acent to th&-fronkbeiliquid ergstel denlay stousture obclam 1;Tfugther epmmtisingyast al

Conti ng areueutfheeBhdbciupiolt S SRS bt e b Sl St YT

crystal display structure of claiml, further conprising a transflector

di sposed adj acerat to tHe back i ;i.ri nsic polarizer. 15 14. The liquid
crystal di spl ay¥st r ddiediamigerystpldisplaysstrughise ef elaiomd, orthergonasistig 2 conpri ses
a layer of, . Aefidkive doatinkHBsdol dﬁdp ISRy re of claim 13,
wherei n th% tranlg?i ec;tngr Sﬂ%% c%fl%ltgtstﬂéabéti?{ﬁ{&g ylﬁiiﬂag%% Im 16. The liquid
crystal display structure of claim 13, wherein the transflector conprises

a hol ographic elenment,. 25.17. The liquid crystal di ay structure of claim
2, wherein theelﬂackn]itq‘?tlﬂuff@‘?réfsw FRlRY Wuﬁﬁ\éf%lalln? gsﬁﬁg?})r/qoﬁ‘%lsmgsap‘@?é@r

adj acent  tgpbB&l St th&f8ntQhtrinb® rolagigbd crystal display cell and a
second surface, the liquid crystal display structure further conprising a

m croreplicated structure fornmed on the second surface of the back
intrjnsic polaf,izer 0 18. The..liquid crystal. displ structure.of..claim
2, ftdrqt her corrglrzi Si ng eilqu?‘(g?rp%tgﬁlﬁpé%aftﬁcﬁgéOé‘gﬁlé]? ?z@pﬁ%{ﬁ ‘iompéﬁinzgcaeelﬁ(iulflo t he
back i ntr ichgits ppBmddrica&ling di§pod€d ABAREPDYRe RodY iWeRlcbB8%er. 19. A liquid

crystal display structure, conprising: a liquid crystal display cell having
a front surface; an intrinsic polarizer having a first surface di sposed

adj acent to t her ronfheslfqugcﬁ&gstglf isépﬁa}; Qﬁlc}ﬁdrggf glaﬁﬁ ¥, ﬁl?th%rdé ?I{Hl'%}/n o Il and a
second surface, the Intrinsic polarizer [acking a ’protective ating
t her eon; amnesflector disposed adjacent to the back intrinsic polarizer.
15
14.  The liquid crystal display structure of claim 13, wherein the transflector

comprises a layer of metal.

15.  The liquid crystal display structure of claim 13, wherein the transflector

20 comprises a tilted mirror film.

16.  The liquid crystal display structure of claim 13, wherein the transflector

comprises a holographic element.

25 17.  The liquid crystal display structure of claim 2, wherein the back intrinsic
polarizer has a first surface disposed adjacent to the back surface of the liquid crystal
display cell and a second surface, the liquid crystal display structure further comprising

a microreplicated structure formed on the second surface of the back intrinsic
polarizer.

30

18.  The liquid crystal display structure of claim 2, further comprising a

reflective diffuse polarizer film adjacent to the back intrinsic polarizer.
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a conductor disposed adjacent to the second surface of the intrinsic
polarizer. 20. The liquid crystal display structure of claim19, wherein

t he i ntriweios/oosi®2 pol ari zer is a K-type polarizer. 21. A IpCquisd2/cryst al

di splay structure, conprising: a liquid crystal display cell having a front
surface and a back surface; a front K-type pol arizer disposed adjacent to
the front surface of the liquid crystal 15 display cell, the front K-type
pol ari zer lacking a protective coating thereon; and a back K-type pol ari zer

di sposed adj acegnt t o lihgdRaskl alpl9cEusird @&nbliigﬂé:d_ crystal display cell,
the back K-type pol arizer lacki nIg a protective coating thereon. 22. A
liquid crystal adiad enystel displeyieel] havorga frentrayrfag®) a 1iquid crystal display

Codi ne pol ar | zaP TrieSS pbATEe Mk LAG pttier AResB i Gl et St 37
crystal ditspli@id esfstal dispRylcel0Bhd & Bdddhy sedfadded ittadiip poRAkahadgle 4 acki ng a

protective coating thereon. 25 23. The liquid crystal display structure of
claim1, PiRtestsie coalng thereas; aidhack thinly cl added i odi ne pol ari zer di sposed

4 o _ : i Qi i || the back
Tl nly ol addeq it Oide Bliadelfia bt Stofls Bl uft BRI s L 0T "5
17

20.  The liquid crystal display structure of claim 19, wherein the intrinsic

10 polarizer is a K-type polarizer.

21.  Aliquid crystal display structure, comprising:

a liquid crystal display cell having a front surface and a back surface;

a front K-type polarizer disposed adjacent to the front surface of the liquid crystal
15 display cell, the front K-type polarizer lacking a protective coating thereon; and

a back K-type polarizer disposed adjacent to the back surface of the liquid crystal

display cell, the back K-type polarizer lacking a protecﬁve coating thereon.

22, Aliquid crystal display structure, comprising:
20 a liquid crystal display cell having a front surface and a back surface; and
a front thinly cladded iodine polarizer disposed adjacent to the front surface of the
liqﬁid crystal display cell, the front thinly cladded iodine polarizer lacking a protective

coating thgreon.
25 23.  The liquid crystal display structure of claim 1, further comprising
a back thinly cladded iodine polarizer disposed adjacent to the back surface of the

liquid crystal display cell, the back thinly cladded iodine polarizer lacking a protective

coating thereon.

30
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