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AN OPTI CAL FI LM COVMPCSI TE FOR BRI GHTNESS ENHANCEMENT

| NCLUDI NG ABI REFRI NGENT PCLYMER LAYER The present
wonvenrdms rel ates to a brightness enhanci ng opCramkoo6/049428

filmconposite, and nore precisely to a brightness

enhanci ng optical filmconposite with inproved optica

properties. Background The optical film conposite

di scl osed herein can be used as a device for achieving

t he brightness enhancing and Iight diffusing

functions, especially in a liquid crystal display

(LCD) device. In general, an LCD displays a desired

TRPCORTICL HLAEDIMECRI K B S e
liquid cr yE‘?QP?HH?YC‘g Aaﬁ?éﬂﬁBJNﬁEET?FAS!“‘?}Y?%ﬁJJ%%E?‘
plurality of control switches for converting video

signals which will be provided to each of the liquid

crys tﬁie aégggégg inv-gnﬁorp?e‘fﬁeg %i‘g bHéﬂtbt;/%%nféér?&x?%%\}ﬁ% A I%:gmposite,

ei t her edge type or a direc epe g ont

ofd P80 gl ARG 5P MO v i

Igl ls(which converts linear light of the lanmp to
ppPanar l'ight) is necessary because the |lanp is placed
on the side. But in the direct type, the |ight guide

plate is not necessary because the lanp is placed

under the surface of the H& igocr stal panel. Direct

type backlights are nore mrﬂ%%%—%%%d for |arge-sized

LD S S5RaBH BtV AU B S BB G0 v forativin
tth i?\ggg%l?r{e%sgennga%{:intg hagd ?,ligﬁp clii%sigr’lléri{lr?c%edngu e@ggéiXu)? }Cn .':tl Plguid crystal display
(LCD) device. In general, an LCD displays a desired image on its screen by controlling
the transmittance of light from a backlight unit using a plurality of liquid crystal cells
arranged in a matrix and a plurality of control switches for converting video signals which
will be provided to each of the liquid crystal cells.

The backlight unit is classified as either an edge type or a direct type depending
on the placement of its light source with respect to the liquid crystal panel. In the edge
type, a light guide plate (which converts linear light of the lamp to planar light) is |
necessary because the lamp is placed on the side. But in the direct type, the light guide
plate is not necessary because the lamp is placed under the surface of the liquid crystal
panel. Direct type backlights are more widely used for large-sized LCD devices such as

TVs due to higher optical efficiency, simpler structure and lack of size limitation for the

display surface.
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The present disclosure provides an optical film

conposite that includes a linear reflective polarizing
woizbomo7au4bi r st birefringent polyneric substrat eCragernec/049428

havi ng birefringence, which is placed on the

reflective polarizing film and a second polyneric

substrate | ayer placed beneath the reflective

polarizing film The optical axis of the first

pol yneric substrate layer is oriented with respect to

the transm ssion axis of the reflective polarizing

filmto have 0 to 25s@hnditydFdhe Biventioher ence of
bet ween the axes. Thé optical filmconposite can be

i nc Ofﬂ@ngﬁfs@rg dlé’é‘l&u?e ﬂ,t)ﬂoqweg af byfélfileh cophpbiite that SUIRIes a linear
enbodi nents, at |east the first polyneric substrate

reffségﬁvé’g%aﬁgﬁx%ttﬁ% Wit ﬁlfanﬁgeqiﬁt iat)rfmr&ﬁ ROGRAE 1dy@8 havifig

I'ments, at least the st polyneric

biréﬁ‘ﬂ%%ﬁ@et %{Hléh B Taceardnecfle %@fﬁ@f)bl‘aﬁzﬂg 1€ 2k WA polymeric

re 11s erspective view showi ng the genera

sut?:‘;'ﬁra{écl 9%%19éed%elntﬁﬁﬁ'tge %ﬁi &bﬁﬂhgﬁlﬂev & dpAkal B¥is of the first

ematic | ratlon of the

pow\é ﬁ?e?tla 1 ksccﬂjie({_, ét O&ith %heoﬁalﬂeﬂﬂsé?&? 86k Bf the reflective

ycarbonat e s are placed. Figure 3A

polaﬁxzﬁx&%lﬁ?%dv% dolih ygh BP%&&&J}W 61 5TRRE iR Mxe®f The

esent 1 nvention erern a poPynerlc substrate

op ‘@‘M?ﬁ"gc iRIchEHE k:{b%g;%g&‘te@%gg mir g.g,s@ndga benpaie

e polartzin I'm IS as henatlc

iy | | sion
o1 M e ARt B 58 i
prcEPaeg ns.‘r’lt qn sg%e% b%ﬁ r{mgrﬁL a@fﬁg%g %rst%'lﬁﬂerﬁpmb@{rgé is PET.

Brief Description of the Drawings

Figure 1 is a perspective view showing the general structure of a liquid crystal
display device for TV.

Figure 2 is a schematic illustration of the conventional optical film composite on
and beneath which polycarbonate (PC) layers are placed.

Figure 3A is a schematic illustration showing one embodiment of the present
invention, wherein a polymeric substrate layer having birefringence being placed on and
beneath a reflective polarizing film.

Figure 3B is a schematic illustration showing one embodiment of the present
invention, wherein a plurality of layers being laminated by an optical adhesive, which
contains beads.

Figure 4 is a graph show'ing the variation of the optical gain obtained, in two test

sets that diffusers based on a birefringent polymer are disposed on and beneath the
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Figure 4 is a graph showi ng the variation of the
optical gain obtained, in tw test sets that diffusers
woasEd7oiasa birefringent polynmer are di sposed BATAS2006/049428
beneath thereflective polarizing film respectively,
when the optical axes of the birefringent polyner
| ayer of the upper diffuser and of the birefringent
pol ymer |ayer of the |ower diffuser are rotated,
respectively. Figure 5A is a schematic illustration
showi ng one enbodi nent of the present invention,
ref4REIK € bBlafiz gl filus @éspebeally, beenghe bpied ares éihlte birefringent polymer
reflective polarizing film Figure 5B is a schematic

layek b ek PM fERMNAG fARE bR ORIy aEr laher gINtRS BsWer diffuser are
i nvention, wherein a plurality of |ayers being

rotafdl RAp&SivEY. an optical adhesive, which contains
beads, and a di ffuser sheet being equi pped. Figure 6

IS apghAPHAIHL WG dREIMAFRLIsBEWRg G drifBddiSRhISE thd present
accoragance wth the rotation of the optical axis and a

in 5 ggxé,l, Wi&kind dit(ﬂ@emleé{ﬂ%:ingﬂgééd & ﬁlelréﬂ&fti&lg%@ﬁ%ng film.

I'n several optical Tilmconposites. Figures 7 a

and b I Wi lio@lsh¥wi | difhefit o e
3 %@5’%’ ?ﬂtlﬁgs{:]?%rbaﬁfé;hﬁﬂ&ﬂtﬁﬁ sh¥widd Mt &rRbddith gt f the present

sect di splay device for TV an

im‘r;éeﬁ;t]{?ﬂr\;vﬂ&eﬁn??ﬁ?ﬁ ogiafy?figé%l%rpﬁﬁliﬁﬁgd' gyta})‘bﬁgl:al adhesive, which

ective polarizin onhposite and t

coLaEAs%%ghy%ngg'dgﬁga@%gt%kgﬁgfeggﬁgé&t e of the present

I'nvent1 on. t scr of the Preferred
Embogy S BRI Awi: o Qififtich WifitaP PAAS PR ordapce with th
enbogli%%%tk l§$Et e covrrv:i“rlggn Igtrdc:tlure 3? g %CD : evi 8rea?%erm ¢
i CORET i 26KV Y b ALy bt st BREbidEFerdblaced above, i
ropu;ﬁg%{gfﬁey&g*%ﬁ%%%l%g pos{(ti onlc&aac}ﬁ o#ﬂt ﬁse Bt}ow_nsi §deé""‘b ag:e above. i
Em@&%hg&&%y§¥3k9&$0$gg.capable of reflecting light to
redirect |
Figures 7 a and b are drawings schematically illustrating a section of the liquid
display device for TV and comparing the cases of using the conventional reflective

polarizing film composite and the reflective polarizing film composite of the present

invention.

Detailed Description of the Preferred Embodiment

Referring to Figure 1 which shows one embodiment of the common structure of a
LCD device for a TV, a conventional backlight unit 111 includes a plurality of lamps 104
positioned on the downside, a reflective plate 105 capable of reflecting light to redirect it
toward the liquid crystal panel, a diffusing plate 103 and at least one diffuser 102 to
uniformly distribute the light. In general, the diffusing plate is prepared by incorporating
beads or other diffusing structures in the materials of the diffusing plate and then extruding

it, while the diffuser is prepared by applying a light diffusing treatment such as a bead
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toward the liquid crystal panel, a diffusing plate 103

and at | east one diffuser 102 to uniformy distribute
woOheo7iorgias. 1 n general, the diffusing plate isprorasaned49428

by i ncorporating beads or other diffusing structures

in the materials of the diffusing plate and then

extruding it, while the diffuser is prepared by

applying a light diffusing treatnent such as a

beadtreatnent on the polyner film As a constituent

for inproving the brightness of the LCD device, a
uem@&h@@hﬂmgmﬂyh@wﬁnﬁr, such as a nmultilayer reflective

polarizing film can be incorporated on the diffuser

102. Atheoh&fthe@atfbyEnrolingi thé Bghtnbsn FeheLCDvddvice, a reflective

reflects a |ight conmponent having specific

polR@izaY, sdcH 45U mBftRARSE réfléttivB Polagizingaila chih §Bindosporated on the
redirected by the reflective plate positioned on the

difi®Rf 105, thie kﬂekdiwﬁmmqﬂhg i delcBBidl$ witicarh lipheiogtonent having
I mproving the overall brightness of the display. The

spdBifit pbRYisktidnShies b/ BeReh i i fid if fddire6RA byithe EI¥Rtive plate
exenpl ary enbodi nents, have a nultilayer stacked .

poSitibHEd B thel Bar¥Y 16O badkiigBRahit hNPredRt@Ricd] fhefdbS improving the overall
alternately stacked, as disclosed in U S. Patent No.

brigh#Re&s §0%e a¥pge I n typical enbodiments at |east one
Sstacked material has birefringence induced by tensile

St r e§fe nlli€laP2l ehawR pARtdis@ bl ichif a8@kleRe@blary embodiments,
operating as a pol arizer can be designed by inducing

hagér"r% Fﬂlﬁﬁ&ef £1diRa kientd A wisieh 3MRR4 tivBendi8NAS ardMternately stacked,

oyl ng an appropriate stretching treatnent.

as ?ﬁrcws.‘é&‘ LRl PRt ?fof B3 cRILobI | RYRE ik Bfli@F EnbBdiments at least one
po I'ms for t

arrzing fi he present invention are

stagg§<§ %‘%ge%ﬁ{:l b% %iﬁsé[’(&iggeg%@%&ceﬁ’q 1k kel 8 NeSi1aydoptical film

WO 95/ 17692, _ WO 95/ 17699,
ca?eﬁ!lé 384 erfiib %{% ?@?ﬁ@&% b_@ldesd%fled"‘;&L Hauging diff‘eren’brﬁ:gractive indices

ncor por at ed erence in the specification.

mﬁiﬁ@ﬁé fa{gr@}s: %' éﬂﬁ'obﬂl@l £ dppkdPridte Greftiling b@M&lent € PAALAINSY

poltari z

preferred multilayer reflective polarizing films for the present invention are disclosed in,
for example, PCT Publication Nos. WO 95/17303, WO 95/17691, WO 95/17692, WO
95/17699, WO 96/19347 and WO 99/36262, all of which are incorporated by reference in
the specification. One commercially available form of a multilayer reflective polarizer is
marketed as Dual Brightness Enhanced Film (DBEF) by 3M Company, St. Paul,
Minnesota.

Multilayer optical films such as the above multilayer reflective polarizing film
may sometimes warp when exposed to temperature variations. PCT Publication No. WO
2002/34541 discloses processes and materials for preventing warping of optical films by
placing a dimensionally stable layer on the multilayer optical film. In particular,

polycarbonate (PC) layer has been used for a suitable dimensionally stable layer placed on
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mar ket ed as Dual Brightness Enhanced Fil m (DBEF) by 3M
Conpany, St. Paul, Mnnesota. Miultilayer optical filns
weuadt/oasi4s he above multilayer reflective pol ar PETNG2006/049428
filmmay sonetines warp when exposed to tenperature
variations. PCT Publication No. WO 2002/ 34541
di scl oses processes and materials for preventing
war pi ng of optical filnms by placing a dinmensionally
stable layer on the nultilayer optical film In
particul ar, polycarbonate (PC) |ayer has been used for
and@bénbatipilendltilgosbpial fiymfiaigule®jer pl aced onand
beneath the multilayer optical film(see Figure 2).

HoweMBive vEd) theTRMiifaahting Bests %lislatively Higtafor PE i the ghultilayer
for PCin the mul tilayer reflective polarizing filmin

reﬂ@%h@@ pblarizing MEPIPORiRh T BSnéorfbraRASisANAnkisish41b fable layer.
| ayer. This 1s one of the reasons for increasing the

Th@?i@ WhaoF te 138sons $d:SinkRhsihp thd aBhslaMubifg chits kaushLUIRdSVice.
have been attenpts to utilize | ow cost polyester based

#\?ﬁ‘ﬂ{ée h&be @eeﬂ'aﬂ@ﬂﬁks‘%q‘{tili&e $6aRbs ﬂﬁ%&fer baskdpolymers for a

ective polarizing filmso far ad the problem

dlrgrxlls‘iiﬁJ afl sge[b@é ggr ORIH SRkt eoxlﬁﬂéﬁilﬁé il GB f&Shas had the problem of

S present disclosure provides a |inear

dé{enggkg%&gt%%lcggér@gé&w ﬁmldsrgrfggmégssl te having | ow

sts |Ie providing simlar or

| npr @y ed ARk dlgms%lr@Pro@%s%h#e%@{'efﬂﬁf?&@ﬁ&bﬁﬁnmﬁ co|1np051te

conpared W th conventional 'ective polarizing f

ha%ﬁgqc a: Iﬁﬁfac;mﬁn E@s‘fse\mnlﬁ gﬁﬁjuﬁﬁg sfni®dr3? iRpRVed %ﬁtlaﬂarpmg and

m conposite t can reduce the overal

op% E %ﬁﬁ?&ées‘)&h&b ?orﬂhé@% m éd?xh Qﬁtﬂﬂa@ i'gff%r: Ry mgélﬁﬁﬁﬁg #9m composites.

ness o t unit, al

mai nigl ol ng tsdipc?{iéu% al‘éB‘p&&sﬁhed%o {c%ai Fﬁn e5mpoIRALELahQeduce the

conventlona ective polar|2| n1conp05|tes

ovz%lsthfciﬂeg%f‘?ﬁé:m HH %gxtmﬁldr%tyergﬁl?&hé]&ettﬂﬁkness of the backlight

unit, all while maintaining superior optical properties as compared to conventional

reflective polarizing film composites. This can be accomplished by integrating the
functions of the linear reflective polarizing film and those of the diffuser.

The features of the present disclosure can be achieved by placing a polyester
based polymer having birefringence (rather than polycarbonate (PC) having non-
birefringence) on the linear reflective polarizing film, and by precisely controlling the
angle between the transmission axis of light which passes through the reflective polarizing
film and the optical axis of the birefringent polymer layer placed on the film. The
birefringent polymer layer may be one treated to have a light diffusing function.

The terms used in the present specification are to be construed as follows:

The term "placed"” does not necessarily mean that the layers are adhered together by an

adhesive or else. The meaning of the term "placed" should be construed to encompass
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functions of the |inear reflective polarizing film and

those of the diffuser. The features of the present
wdizerloasigs e can be achi eved by placi ng a pol yeBCEMUS2006/049428

based pol ynmer having birefringence (rather than

pol ycar bonate (PC) having nonbirefringence) on the

linear reflective polarizing film and by precisely

controlling the angle between the transm ssion axis of

i ght which passes through the reflective polarizing

filmand the optical axis of the birefringent polyner
"laldyRed'Di.aC @dh&ingd hgers itég'ethe_ﬂﬁﬁ R ddbkdive grbdriapadnidmetacking” (i.e.,

| ayer may be one treated to have a light diffusing

sinipl gtakRing 1411@s Wethaht WH@tad AdlcbRchiaes4l). specification
are to be construed as follows: The term "pl aced" does

Not PRSBEREE I'plicdiB ok Bakeati)e dbéé@ft%e@és@aﬁl@hﬁé&ﬂaﬁers being

t oget her by an adhesive or el se. The neani ng of t

dispBéed 1nﬁh@cﬁ§t@ly a?i}%ébfjtoha%cﬁ SRt UaSn {d? beneath)" be construed simply as
enconpass” | ari nated"” (i.e., adhering Iayers t oget her

indiatAB 1AERAREWEr R difs iRt 0 1836, kinBdhus hnéther 18V éHYu¥h as

stacking | ayers w thout using an adhesive material).

adHd3veR Qgﬁl%@ 1nt9 Qﬁﬂmg@ bétVeek BRERI ThyerdOeS not

necessari | an layers belng dlsposed I medi atel y
ad aTﬁ@ﬁlrho'tr%%H tOhiY a 1i }Q?ixffﬁgmé) fRRAbA) inchRles AMatd-HBAled film

sinply as indicating the relative positions between

andl Wli%@é? Fahd c%ﬁ'g)rfsgéj§ rmaRQLBRE? AURS oisdv‘l‘ﬁ@h @&f@&h? ?daYl@ $ninutely

can I’nt er po |t|on bet ween the’ two | ayers.

coddsé, A fi trﬁ ﬁé\'}lﬁg atrguélg%{ﬁfage,l 4 Hahg! Qfgfa{elds ‘A HaVﬁ&tBeQHS made of

|nclu es a ze-t filmand a diffuser,” and

oﬁ@?)‘g bp f%s@iarfrfﬁzeh% tf&%?fh?ﬁ gh Hifﬁlmdﬂc Lyl &y ﬁh‘ﬁg @&Red With other

ute coar se aving a rough surface, a

con?e:%?l{angtlrrﬁ@i%h.I ds Idl@ﬁﬁ%ﬂlgﬁébeads made of polymers or

ass are light diffusion |ayer, and

f | mi”hg i t %g}#fg hdl%&? TP PiOUe H{a&%aé ﬁff’i‘?h@&gé tJ Rdve a light

dlffu3|n
diffusing function by using any methods used to produce a diffuser, such as bead treatment,

in the LCD device.

Unless mentioned otherwise, "reflective polarizing film" means a linear, reflective
polarizing film.

One embodiment of the present disclosure can be achieved by placing a first
polymeric substrate layer having birefringence on a linear, reflective polarizing film,
placing a second polymeric substrate layer beneath the reflective polarizing film, and then
orienting the optical axis of the first polymeric substrate layer with respect to the
transmission axis of the reflective polarizing film to have an angular difference of between
0° to 25°, and preferably of 0° to 15°.

. Figure 3A is a schematic illustration showing one embodiment of an optical film

composite of the present disclosure. Referring to Figure 3A, a first polymeric substrate



The film "having a diffuser function" may be a film

treated to have a light diffusing function by using
wany7vetiaeds used to produce a diffuser, such asThsame/049428

treatnment, in the LCD device. Unless nentioned

ot herw se, "reflective polarizing filni nmeans a

linear, reflective polarizing film One enbodi nent of

the present disclosure can be achi eved by placing a

first polynmeric substrate | ayer having birefringence

on a linear, reflective polarizing film placing a

layef SO % PALETEH A Coffielvd pSlbBzingRin J0RNRRADsdebd polymeric substrate
re

ective polarizing film and then orienting the

1a3%9t32§?4 P13 Sodeaththie Ffleetiv@pbiaABImbGiIaLbSt rat e | ayer
W th respect to the transm ssion axis of the

o1t SFAAECAOL BELEIR i 02 UG nRga o iy, i
il A il 3 PEDERRY ol LARLL SRR el avr,
o SEBRRe PG ol 1 3o B POl R ocopi
e SR et 0 GG RARRL O VARV G BBLEA Mims and

ayer neat h ective polarizing
i 5L RO ALy L 0 S5 i
R AT U A s
TSR i S0, 8L P e\
B AP BE IR 8 i s
sugf o7 oS de gt P e & L PUbfieaioRRF o 25111868, wo
od/P76¥1. §90'95/ P02, WO 95/17699; WO 96/19347; and WO 99/36262, all of which

are incorporated herein by reference. The film is preferably a multilayer stack of
polymer layers with a Brewster angle (the angle at which reflectance of p-polarized light |
goes to zero) that is very large or nonexistent. The film is made into a multilayer mirror
or polarizer whose reflectivity for p-polarized light decreases slowly with the angle of
incidence, is independent of the angle of incidence, or increases with the angle of
incidence away from the normal. This multilayered optical film has a high reflectivity
(for both s- and p-polarized light) for any incident direction. One commercially available
form of a multilayer reflective polarizer is marketed as Dual Brightness Enbanced Film
(DBEF) by 3M Company, St. Paul, Minnesota. Multilayer reflective optical films are
used herein as an example to illustrate the structures of the optical film composites of the
present disclosure.

The first polymeric substrate layer 301 having birefringence is preferably a
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reflect light of at |east one polarization

orientation. QOptical filnms that are especially
weuid7akdsf or use in conposites of the present PCT/US2006/049428

di scl osure include nmultilayer reflective filnms such as

those described in, for exanple, PCT Publication Nos.

WO 95/17303; WD 95/17691; WD 95/17692; WD 95/17699; WO

96/ 19347; and WD 99/ 36262, all of which are

i ncorporated herein by reference. The filmis

preferably a nmultilayer stack of polyner layers with a
polBeysbased polynter (¢.85 PATY) andatuchvpbbiesteebased tpahyasers bre usually

p- pol ari zed |light goes to zero) that is very large or
prepRREHySisaiy a bibRexl birétohing ni@B&d.i Ml Bir¢frihgédoeydtheifst pslymeric

or polarizer whose reflectivity for p-polarized |ight
subidfafedasass 8how the Wifférehdteofan@heoDiefratiidiiet®@en tvho axes

i ndependent of the angle of incidence, or increases

petpbadichlBLtPRh @t ih B Slencss vaystipodimémesubetraRllayefhi The index
mul tilayered optical filmhas a high reflectivity (for

of RtaBtiSn dFRFeReRtWEdnZathxlid Bling fHRhi t ifdiek @€ Rdfraction and an axis
direction. One comercially available formof a

haiH td 18%R5t in@Et 8EEMABHMPIsH 1688 0.0S. MARKSPRE! A8s Xk polymeric
Bri ght ness Enhanced Fi|l m (DBEF) by 3M Conpany, St.

subisftte laddrEARIR- axhdihdvid e smafibit8RddxVeT reRhitfd diffeteBe with the
are used herein as an exanple to illustrate the

poBHEHGIAIEES0Phnd H5iARY icbAksgonl MEMERRR Ha®glthe hilhest index of
present -di sclosure. The first polyneric substrate

reﬂe@ﬂlsa iﬁ%My&eﬂc%tfs%{alQ}?&.nce is preferably

apol yest er based polyner (e.g., PET), and such

pol y 3 | d1¥ceR PBE 8hddYive pbRfzing fil
a bigg%gﬁn ?ﬁggﬁﬁﬁﬁggﬁgﬁﬁﬁg. T g%6%¥%fringence o? ?he “ing

30% }ui ﬁ‘fgrtg%gcég%?ofrﬁg%gﬁg@%g’fdr g%'gf, W}ﬁ%fgfﬁyﬁieaﬁ}hﬁlaced on the film as a

tron between two axes

dixggxfss&n%ﬂ&%kﬁb 1alyer. eg&t{}h{%td?ﬁé, %@ﬁkfﬂ gggflngé?ﬁrs‘a sttd1€ dykf Say be haze-

( C substrat ayer. e_ln _ e ractlon
imPid £oPR R RULBRL o RnORK NS RWHGPRAzoliRfiRNeAa haze
erracti on and an axl s .
level of at least 20% is preferred. Further, referring to Figure 3B, the first polymeric
substrate layer may be laminated on the reflective polarizing film by using an optical
adhesive 304. An acrylate based adhesive is mainly used, such as an optical adhesive
and beads made of glass, polymer, etc., may be added to said optical adhesive.

The second substrate layer 303 may be any polymers capable of preventing
warping of the reflective polarizing film, and preferably polyester based polymers. In
this case, the second polymeric substrate layer may or may not have a haze by a matte
treatment or other known methods and, if it has, the preferred haze level is at least about
20%. Further, the second polymeric substrate layer may be laminated to the reflective

polarizing film with the optical adhesive 305 and the adhesive may or may not contain

beads.
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havi ng the | owest index of refraction is at |east

0.05. An optical axis of the polyneric substrate |ayer
woremg7aidsaxi s having the small est i ndex of rePCcaaSRmE/049428

difference with the polarizing film302 and typically

corresponds to the axis having the highest index of

refraction in the polyneric substrate |ayer. The first

pol ynmeric substrate | ayer nmay be placed on the

reflective polarizing film302 in the thickness

corresponding to PC | ayer, which is typically placed

on t\Wchilddinfing pelyeBesbaxed lpblynsdrabh or bayeith thétrefléutive polarizing
time, the first polyneric substrate |ayer may be

ﬁhﬂaﬁl%'oﬂﬁéﬁl \%ﬂx &p/the poRirized libREkARRfitted b tHeedpticADMN composite may
nmet hods. haze-inparted, a haze | evel of at | east

be UL aPESHFAEE WithdticAPfilm E&thB6dited ¥n WhidH KBH-BirdBngédi@olymers
first polyneric substrate |ayer nmay be | am nated on

ard l%%d r eThRChh becYMidd g whih me%l%@téi%a@éh ﬁkﬂS/in%ﬁlayer placed on

esive 304. An acryl at'e based adhesive is mainly

theqﬁ%gr sid¥ %F S p AL FEA haQQH eptiva aﬁﬁ%rmnmﬁnﬁr that is not

polymer, ‘etc., nmay be added to said optical

coﬁg{zﬁﬁ{ Wih tHe lﬁxg P%{ﬁ%é &h@cﬁ@é’ﬁcﬂaﬁﬁﬁ% Qﬂﬂﬁ bernaf¥fore, it can be

mers capa preventing warping o

1mé§xfst4én§ Q{)) Eﬁf réoéhé rp!olzirﬁaq o d:dide t‘ﬁ@‘ij?] RcRLE %@gr i &hPthe optical

thi's case e sec yneric
Rt e%%yb%%""?*%ﬁ%an”fﬁé’n& o B0 *"%952*‘9%%6

bh@ﬁﬁ{gg{lgeeqngﬁéﬁvlngﬁgdeah At | east about 20% Furt her,

econd rrc s strate | ayer may be | am nated

tot ?F%llﬁ-ee% h{& gﬁ%ﬁ sﬁ %ﬁﬁ‘ 8s & FlrTtidh O réBEo P RidIE Bbtween the

adhes Sive nmay or nmay not contain

op 649% Vg}%n d”&, ?Ell%ﬁﬁttﬁé' %(Hatﬁfzﬁxoﬂ & DrePlectie polarizing

enea Iec I ve polari zi e optica

ﬁl%x Yhe CO o5 {ggallfcreh%'ﬁQOfr Oggﬁd f)én%gt?lrﬂqg }gfjecmée Engféngﬂltg' £, A

testing set placing a diffuser based on PET on the reflective polarizing film and a testing
set placing a diffuser based on PET beneath the reflective polarizing film were provided
and a polarizer was placed on the uppermost part of each reflective polarizing film in an
angle that a polarized component could be transmitted (0°). In each testing set, intensity
of light transmitted by the film layers was measured by a detector. The result is shown in
Figure 4. As can be confirmed in the graph of Figure 4, the rotation of the PET based
diffuser layer placed on top of the reflective polarizing film had more significant effect
than the rotation of the diffuser placed beneath the film. That is, it can be understood that
the arrangement of the birefringent polymer placed on the reflective polarizing film is
more important than the arrangement beneath the film.

In this regard, the angular difference 0 between the optical axis of the first

polymeric substrate layer and the transmission axis of the reflective polarizing film’
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be reduced as conpared with optical filmconposites in

whi ch non-birefringent polyners are used. This can
woeewrro7piast i cul arly when the pol yester based peCymse006/049428

| ayer placed on the upper side of the conposite film

has an optical axis oriented in a manner that is not

coincident with the polarizing axis of the reflective

polarizing film Therefore, it can be inportant to

arrange the polarizing axis of the reflective

pol arizing filmand the optical axis of the polyester
beH@a‘iﬁ daiR PAPERRY frorlTR té R5S fprafelallyefrb@ 03d 359, adare lpgeferably from 0° to

havi ng bi'refringence, in an appropriate angle. Figure

504nd ﬁme"’}ngﬁi‘fﬁeﬁbwm g TR Huldiday@r f)?ﬁkfaﬂ fOR positéinidin such angles
angl e between the optical axis o di fruser based on

8ff gin hBSVetit Py tical fil
Shg‘ggg?ﬁ:}%ﬂrr]g m%v?llrt}eg%hF ?]12 PE‘Ipﬁllcs g|o | aced on t&!p oplcc’)l;s Oa{)nlga o

COR_}I’(]E 3 h the reflectlve pol arizing film A testing set
aC|ng a diffuser based on PET on the reflective

pol a 9,%{#@ %EIFE bﬂﬁ&iq ﬂrs{t1 glﬁérl g‘]&gg@ﬂd Ph19RieRE sBbsdakd M?@Irs placed on

base enéa tive polarizing f

Seanz ﬂ%’é x‘éﬁg %%t?ﬁhg ?;:ﬁ%(:ccyi@ﬁlgﬂb @l?@ﬂre@éhttdlfk%losure may function

pernos par ectlve polarizing filmin

as%ndﬁx%g& ?ilgﬁs?%t? ﬁ’efve?gf&%gn&é) bf 1R Aedt® e polarizing film.

transm ach testi g Set, intensity of

Talctfl%m)?ltg}waigilg eb@do ?%a.hﬁﬁ% Lést\ghérﬁ%? EfocRBSstTRASH! §5b orfithe optical

e resu In Figure 4.° As can be

fi I%Et[l‘gr%éosﬁ% f(\j;ﬂ&lﬁ%ﬁE@r ?,F{Bg ok aJFd géﬂé:%th“th[‘: béndd @i@@h}b%z&f R a test

ser aced on top of
flective f whi
LR P BB PRSI eyl gt s

hagF rtrgﬁtgé:@ {ayerf is tp%ac%gintrhgsfetéz%{ﬁgg&@r%ﬁ%y ?rxjgx?ﬁ cfegglé T wastuﬁed as the
dlg}epalﬁc § l:lp\é%t? gé%r &f\ﬁfﬁ? ham1]xlr[q11}§ thmlqus'moﬁr{ &gﬁcai Q&{Esm%ontalnmg

glass or polymeric beads and when matte treated PET was used, with laminating the films

with a common optical adhesive.

Table 1
PET type Adhesive Cycle # PET thickness Warping
(um)

Clear PET | Acrylate based optical adhesive 100 122 No
and glass beads (10 pm)
Acrylate based optical adhesive 100 120 No
and glass beads (50 pm)
Acrylate based optical adhesive 100 185 No
and glass beads (10 pm)

Matte PET | Acrylate based optical adhesive 60 140 No

As can be confirmed from the above testing results, in case of using PET as the
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In this regard, the angular difference q between the

optical axis of the first polyneric substrate | ayer
wand7oei4sr ansm ssion axis of the reflective pBLamsSziong49428

filmbeneath said |layer is fromO to 25, preferably

fromO to 15, nore preferably fromO to 5 and the nobst

preferably 0. The nmultilayer optical filmconposite

wi thin such angl es shows the inproved characteristic

in the optical gain above the previous optical film

conposite. On the other hand, the first and the second

fird® @hd WRY deCoRd PSIyhRES sh‘@étﬁlteslapéﬁcth@ PR ceshrbedigimgwarpihg can be
reflective polarizing filmaccording to the present

a1s9 LhSKilePSHiRe R réMES diitaPBIm cSinpBsIE wivad PE. st abl e
l'ayer preventing warping of the reflective polarizing

filmysTabhf: & R8heouRl &B@oﬁtﬁfﬁumm bmyBsiRis thepriesent disclosure
(thernal shock test (-400C, 850C)) on the optical film

OB{’WA fdw- cB@c\HlﬂéﬁnPééﬁt yﬁfép iRtfluding pbEegaE baskd Polymer as the first

tive po arizer. Fof a test under surrounding

pol& ictéuggéatg !1:{? rr# %E]d é\l,% Eﬁ' FOnBBILREShE 8H1i&A bkM4&F this layer) can be

ari zing a haze treated PC | ayer is

madk %aglov&eﬁ (Ig‘r?aélhrre tur | cf?)g {l/)gét re%ag té‘clhﬁ@l%gﬁ Elhi@&aintaining or

used as t yer

iR bR S é”‘%?ﬁ‘ D p e hen i 1
treaﬁ“ﬁg %Jn \Qﬁécl is é&hﬁé} cLFe’&e'%q I n@%ﬁf‘ijt BR/nfdrid kudstrate

commmon eS|ve nflrned

A R P8 T
anl Pfachld £6doRl B ENGRILBAN TNl Gerfilth BE AAKAVBPRIFRE film, and

e prevPods opt m conposite using PC.

thegxfcrc{%h hnget'hE %}n oB%H&dofttHé?‘;eff%B{lb&ﬁ&laﬁhkg‘fﬁMhé Sptical axis

sen OSUTG

of ié ﬁﬁgp&g@me%mmnﬁi yge,rrsgmreggglgster based pol yrer

Figure 5A is a schematic illustration showing one embodiment of the present
disclosure, whereby a polymer layer having a diffuser function (diffuser sheet) is placed
on top of a reflective polarizing film. Referring to Figure 5A, a first polymeric substrate
layer 502, on which a light diffusing layer 501 is pléced, is provided. The layers 501 and
502 together constitute a diffuser sheet 511 functioning as a diffuser. This diffuser sheet
511 is placed on a reflective polarizing film 503 and a second substrate layer 504 is placed
beneath the reflective polarizing film 503.

The first polymeric substrate layer having birefringence 502 is preferably a
polyester based polymer. The polymeric substrate layer having birefringence can be
placed on the reflective polarizing film 503 in a thickness corresponding to PC layer
typically provided as a dimensionally stable layer or in a thickness corresponding to the

polymer layer placed as a substrate layer beneath the diffuser. The polymeric substrate

11
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pol ymeric substrate |ayer and precisely controlling
the optical axis of this layer) can be nmade with | ower
woronrioagi4sir i ng cost than the previous technol oggT/usiobe49428
mai ntai ni ng or inproving anti-warping and opti cal
performance properties. The present disclosure is
further directed to placing a first polyneric
substrate | ayer having birefringence and a diffuser
function, on a linear reflective polarizing film and
pl aci ng a second polyneric substrate | ayer beneath the
laye£hdBRE bUBHRRPeAtd g ab ithdBubdfttellen fomiihg dhd dififsérisbeet 511 as
transm ssion axis of the reflective polarizing film
wefid thd§intitsionally 8¥%bR 18§ertph@vehtihg twapging e thCreflobtive mil frizing film
within a constant angle. Figure 5A 1s a schematic
o3| lustration show ng one enbodi nent of the present
di scl osure, whereby a polyner |ayer having a diffuser

funci,0 Pslé'mécr{c%%tra%@ Pd?lbll) I}éﬁr%b@@@ﬂ gOiicel SR, i9fpreferably treated by

refl ect pol ari zi ng eferring to Figure 5A a

co%w%é#?ﬁmﬁ%é( b4 for%g%%ll‘iﬁgta%iﬁ@éé?,rinélqaing%r Infhle @ Heh@Reatment

usi ng layer s placed, is provided. The | ayers

me?lgcg]dcﬁ?%ﬁﬁ)%gdg a&ﬁtag Blast eP§§1wé}s¢ andodd Ys8in 18 hdight

ing as a diffuser. This diffuser sheet 511 is

dlfms%o%%ygﬂ%@t fn%fddﬂfgt b erﬁs é&?ﬁlé(fégzdr{‘(ﬂe fpbl}mxéggsu%gﬁiat@ layer having.

sec rate lay pl aced "beneat h t he

birée%&d&?é% yé@%.pofﬁé b&ldb QisEgéé@ ot0Be siftfed difhL PR PSIRRdrfc substrate

ayer having birefringence 502 is preferably

tayfer BV % glrla%'e A?%S%ﬁvg?m LY@ Bl adhBR ARG Y B fae SPRRLARL Solymeric

ayer vitng bi ringence can be placed on the

su%s%faltee f:aglaly lng Qghgéhégﬂ%nfe' | Ff‘h%%%aél @etrgfrg&ﬁ%siﬁdex different from that

orrespondi ng ayer typically provided as a .

of %i e Ie%%%k b¥ tht%gb%?{%sgacih%?/e%r toQﬁ? Fifst BolyRidrtc @B Strate layer can be the

1T,
or r éspondr ng pol ymer Taye aced as a

saiy lé%% tdgi%%rept! a)f’nb'izﬁpz%ﬁ ?%thgrsgﬁ ?%%Jeé;glstﬁé ﬁrélgt;)%bﬂﬁér c?ﬁiébisﬁate layer via

ubstra ayer avin ce serves as

the ye?l%g{i\% Sollalax i%rg f{h%r igidﬂ%lsteg %nqilé LHBRE oFiGEleadd bR the beads. As

another specific example, the light diffusing layer 501 can consist of the beads and a
binder. The binder has fluidity and viscosity and the beads are rpixed in the binder. The
refractive index of the binder can be different from that of the beads in order to further
improve the light diffusing characteristic of the light diffusing layer 501. The lighf
diffusing material consisting of the beads and the binder is disposed on the surface of the
first polymeric substrate layer in a form of thin film. The beads and the binder in the
light diffusing layer 501 disposed on the first polymeric substrate layer in the form of thin
film diffuse the polarized light passed through the first polymeric substrate layer via the
reflective polarizing film.

The second polymeric substrate layer 504 may be any polymer capable of

preventing warping of the reflective polarizing film, and is preferably polyester based

12
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wel|l as the dinensionally stable |ayer preventing
war pi ng of the reflective polarizing film503. The
woabyresi4s substrate | ayer having birefri ngencecb@®2006/049428
preferably treated by conventional nethods for
preparing a diffuser, including for exanple a bead
treatnment method fixing beads such as gl ass or
pol ymers. As one specific exanple, a light diffusing
| ayer 501 including beads is placed on the polyneric
substrate | ayer having birefringence 502. The beads
polgireROSEk stohd poludrizaabsifaté gef inag bepak yreatedor not treated to have
substrate | ayer have a shape of a granule and are
a hag\@E&Brably itlleast dbs @Y ortaliphit difSisinEpfunoton.c
substrate | ayer by using an adhesive. The beads have
r ef rRefeirugy tomigire BB flyvang ohé exarhpiatof die priesent Gielosuethe first
of the beads adhered to the first polyneric substrate
polyeBic sGBdtrddedybeandiie secondifol ghed subsahrrlayartah ibghdminated on the
passed through the first polyneric substrate |ayer via
refleBBvé féIbASE RN Sptichl Adhekives50s, 6l f TIRGphiBalt ddBesive can be
surface of the beads or in the beads. As another
acIyRRCHAded 28K, @nd Wkt drindd}t ndticbhtasd Péhds aMeH ab@asCapolymer.
consi st of the beads and a binder. The binder has
f 1 ui ghi dné b MINSROWHe i@ ube she@dmséd 6n Bbiestel Baskd polymer is

bi nder. The refractive i ndex of the binder can b

e
pladd b8 HRveribE@B (hﬁtlmﬁ% iR AnB YRISo Ly et 81REd b6 ‘éﬁ}@f is placed

I mprove the light diffusing characteristic of th

beﬁéaﬂhﬁxeﬂsﬁédﬂﬁe%lérﬁ%ﬁ ?ﬁx?’f]iﬂée gﬂ—tlik%l Lh@hir phidrfAda g@ﬂt Ilaz;ssing through

mat erial consisting © eads and the binder

thfd RRAPHAN BOmpD&SH 58S B QrtalhCasks, 'tk iPRIGYI®ISES; it is not better than
substrate layer ina formof thin film The beads and

thelt B I SHRAI fith EORpb4iYn Which polyater BYElz mhlbitdFiRpaRe fprc»perty

on the'first polymeric substrate layer 1n the formo

su(%l‘ﬂés@é id gb&’écf dutS® thd SroPGh@oABE rdasSY, DRSDRENEN BidGhesent
e first polynmeric substrate [ayer via the
inventors have found that the optical gain can be improved by precisely controlling the
polarization axis of the diffuser sheet and thie transmission axis of the reflective polarizing
film, and furthermore, the optical gain can be synergistically improved with a suitable
haze treatment.

The above effects have been confirmed by experimental results as shown in Table
3 below and in Figure 6. For a test, PET was used as the polymer having birefringence.
A PET layer having no haze on the reflective polarizing film (No. 1) and the diffuser
sheets 1, 2, 3 based on PET (Nos. 2, 3, 4) having haze levels of 95.8%, 62.5%, 60.2%,
respectively, were disposed, and then, the variation of the optical gain was measured while
varying the optical axis by rotating upper layer. A clear PET was placed beneath the
reflective polarizing film. The constitutions of experimental optical film composites are

summarized as follows:

13



reflective polarizing film The second polyneric

substrate | ayer 504 nay be any pol yner capabl e of
wonrewanti4ng war pi ng of the reflective pol ari zi RgTUSRWE/049428

and is preferably polyester basedpol yner. The second

pol yneric substrate | ayer may be one treated or not

treated to have a haze (preferably at | east about 20%

or a light diffusing function. Referring to Figure 5B

showi ng one exanpl e of the present disclosure, the

first polyneric substrate |ayer and the second

pol ymeric substrate |layer cwaplge | am nated on the

refl ective nnl ari-zingfilm-bv optical—adhesives—505

N<506LOW¢rela}z)€p‘ﬁr : edlectivhpelavising Aok af AyAngmattangs of Haze level of the
© adhgsieY tayepnd may or may not cont al theN§RE15EEN dSipper layer (%)

Yl oo

VALLS ; vvne hedrfifuser
1she%]?TEYaF§§B°"H'ﬁ é?&?lj\lf'g%g ;ﬁg i :f:gil gjl'zfl aced_lan -

L

2 hePEEH refledtire mxbdurazrmgﬁhg + diffosend | t he p99)7est er |based95.8
po Mﬂg{llayer is placed beneath the reflective

£
T

pol-arzZz-ag—H+m—the—eptiecal —gair b poetarized—tght
%a:.BE]EQL mﬁa@u@wawwﬁma‘l dlﬁl%ﬁ‘?ﬁ Cﬁ)rrposi P82 s godd in 692
t is not bettgr

cery@bnzcases but in nost cases,

t T wWhi ch
‘%g ﬁtqqﬁQS%ﬁéﬂﬁﬂﬁQ' ¢ g%%%ngfgbestggguckcaq PC 625

i s| plegt®d due to the aforenentloned r easons.

Q-d.

Accordingly, the present inventors have found that the
optical gain can be inproved by precisely controlling

(1 R B AT B F SRR g 1 s

nd furthernore, the optical gain can be

YW&rgi stically inproved with a suitable haze
treatnment. The above effectahgfve been confirnmed by
experimental results as sho %P Table 3 bel ow and in

fo

I“&‘glgeﬁ?) Fof a tigsty PET wasyysed ag theppobymer No. 4
| 0 1.653 1.734 1.653 1.642
2 1.649 1.747 1.646 1.651

4 1.647 1.753 1.627 1.659

6 1.64 1.752 1.609 1.661

8 1.633 1.744 1.574 1.659

10 1.623 1.73 1.533 1.655

12 1.591 1.713 1.484 1.644

14 1.572 1.688 1.433 1.634

16 1.55 1.662 1.337 1.617

18 1.527 1.634 1.308 1.601

20 1.5 1.601 1.224 1.584

When the angle 6 between the optical axis of the upper layer and the transmission
axis of the reflective polarizing film is 0°, it is theoretically expected that the optical gain

is maximum, but the maximum value appears at 4°, 6° in case of the optical film
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A PET |l ayer having no haze on the reflective

polarizing film(No. 1) and the diffuser sheets 1 2, 3
woased7oias PET (Nos. 2, 3, 4) having haze | evel BCOfUS2006/049428

95.8% 62.5% 60.2% respectively, were di sposed, and

then, the variation of the optical gain was neasured

whil e varying the optical axis by rotating upper

| ayer. A clear PET was placed beneath the reflective

pol arizing film The constitutions of experinental

optical filmconposites are summari zed as

cofRbbitor Tl 2 ard Fhe tiRXRMIE DRBb, réspitively. Of Géregally, a PET film
optical filmconposites of Nos. 1 to 4 are as foll ows:

prdAREE b3 WiShall BRtANY BethodRicV@RRabOF ABkIcTdhe @Xifemify of the
the upper layer and the transm ssion axis of the

optihll &6 dsie RGeS Fré i WedrtérFebon(thel dptical dxe010€) 6f0t8e fi¥m stretched,
expected that the optical gain is maxi num but the

an?ﬁ)fé AU dh YenRPREMoYe AL, 6 arfetrBrstRHDcRirrdd 1By AP i@ the exact

nconposites of Nos. 2 and 4 in the Table 2 above,

cehfe? Peeg‘ﬁ?rl YEbikxialBRGRUIBET AL tfd dpicRr Pt EGHPENteR of Nos. 2 and 4.

Ilaxial stretching nethod deteriorates in view of the

| THH! t{hgééqf%%ﬁ:s%c %%}Ealﬁp%tﬁﬂefl%ﬂlé fse bfodayi ates froma

cehte e optical axis = 0) of the film

str etA%h‘t%ﬂ’be%Qéjn f0f P SuRy ﬁggsda@@, Bk oPHOM Gath is@afdflly varied
errprs fat_ocpurre Yy not Ing_t e.exaCt Center
L by AL Tl o, i
B L s
hS SLEEYL nfe ¥&f) ﬁﬂe FRaNHiA gs] 0 nl‘ﬁe%itg@lg lr&%ﬂ: d8) 48RS b 25°,
OB?%C& axis or t e.Up er ayer an .the ransm ssi on
pr%fé'rafollggiiog?ﬁ 8ls+ GGbieY ef%?altg‘{: Ay t{?'ﬁ",r%%darﬂgsr%ﬁrffgfably 0°. In this

par it ‘can be confirned t e s

range of angles, the optical film composite according to the present invention is superior in
performance to the conventional reflective polarizing film composite.

On the other hand, referring to Figs. 5A and 5B, the optical film composite is a
form in which a constitution and a function of the diffuser are integrated with the
conventional reflective polarizing film. Thus, a device in which the number of the
diffuser decreasea by one or more as compared to the conventional LCD device can be
provided. This result is explained by referring to Fig. 7.  Fig. 7 compares the case of
using the conventional reflective polarizing film composite (Fig. 7a) to the case of using
the reflective polarizing film composite according to the present invention (Fig. 7b), in the
LCD device used for a TV. Using two diffusers in Fig. 7a and one diffuser in Fig. 7b, the

brightness and contrast was measured, and data such as Table 4 was obtained.
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the angle is, the better the optical gain is. The
suitable range of qis fromO to 25, preferably from

wO 2007074135 nore preferably fromO to 5%nd nDBCT/US2006/049428
preferably 0. In this range of angles, the optica
filmconposite according to the present invention is
superior in performance to the conventional reflective
pol arizing filmconposite. On the other hand,
referring to Figs. 5A and 5B, the optical film
conposite is a formin which a constitution and a

function of the diffuser arg,jjpyegrated wth the
conventional reflective polarizing film Thus

device in which the nunber of the] Bieldtivsorlugedr @@ivevaluﬁ of
by one or nmore as conpared to the q:._gﬂl\ﬁgﬂ&d onal I €Bhtrast

device can be provided—Thi-s—restl

— - Ss—Festit—+s C)é d.l IIBL Uy

(2yrrebaliffiseys tF@OﬁVfgithVlal rFﬂ@CUVF conpares t H¥%%se off usin
pofaﬁﬁufg%}‘r?é&hﬁwe refl ective polarilzing filmconposite

0%

ne—cdse . 01 nmg the 1efl d | VE 109%
(b)rf&eaqlfft‘?‘{ﬁgrfeﬂﬁfﬁ%e ?Jréﬁl?%%}i'cor ding to ?%Ie pr esént °
compusitd ofthe pFasgut idlpgntionn t he LCD devi ce used for |la TV.

SR EALE mraigeaﬁ,reamwlzaggﬁlnza and one gjbfuser |in  115%
ness and contrgst was neasurdd, and
Cowpﬁltesﬁ%‘lli‘eé’ées‘?%'b‘mée QR abht ai ned iTable 4 As-—-can—be

confirnmed fromthe table above, it can be found that
there is no significant difference in the brightness,

and W& AW bAImEPEDR b BYIASHS, RXaRbeWurRbiheshre is no

thoug{fh one user I s removed. Accordingly, in the

S’%f k. gldlé*ér!eﬂgteﬁlﬁ'méjﬁﬁ Iﬁﬁ [CHY t‘ﬁb REntr$t PAtR&9héreases by about 9% even

ure e tota |ckness of the LCD devi ce,

th l%r"} (;)Jlgeucﬁ Lot it pe‘?névtédc k A rd‘?ﬂigl{y hi thagit c‘agfﬁm t68ipBites according to

uced Wit hout " a oss of its optical

PrEREy F glgnﬁgﬁrﬁg O%%ttalr'] g‘ﬁ ?slr oftH0fCD Behids ‘f)}g&f culd?§ th&hickness of the

ve polari zing ' m conposite

“1

can

. di to th t e other
bagglgag 5'5;2 8)8 nboeteresll}]c%\‘glmgzgk?ho?ftt §%s%%ge { gﬂgal PePFoRhfdeS G the oth

und ‘t hat the
hand, in case of the LCD device using the reflective polarizing film composite according

to the present disclosure and two diffusers, such as (c) (not shown), it can be found that the
thickness is similar to that of the conventional device while the optical performance is
significantly improved.

Further, since the first polymer layer having birefringence simultaneously serves
as the dimensionally stable layer and the substrate layer of the diffuser, one of the
dimensionally stable layer and the substrate layer of the diffuser can be removed, so that
the thickness of the display device can be reduced. In addition, the manufacturing cost of
the LCD can be reduced by using polyester based polymer, which is cheaper than the PC

as the substrate of the diffuser.
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thickness is simlar to that of the conventional

device while the optical performance is significantly
wonm7oweds Further, since the first polymer | apem/us2006/049428

havi ng birefringence sinultaneously serves as the

dirnensionally stable | ayer and the substrate |ayer of

the diffuser, one of the dinensionally stable |ayer

and the substrate |ayer of the diffuser can be

removed, so that the thickness of the display device

can be reduced. In addition, the manufacturing cost of
Wﬁé??sc’:l%&@n be reduced by using pol yester based

polymer, which is cheaper than the PC as the substrate
1. of tRE FhEAUAR] coMipdsitc®ofipRisiRd: 1. An optical film

conposite conprising: a linear, reflective polarizing

fil Aedr! feflectid S154RHE HimpPO!l yneric substrate |ayer

hav%}gﬁ%ﬁ&’r(gﬂfngeﬁe, V\gi chpi s placed on the _

refl ? ﬁ%t\’r’)?reﬁ% hi ﬁblgﬂl fik lsibstAR a9 e SRAE b RS MFBdeS which is placed

substrate layer ptra eg beneath the reflective

| ar Z: L1 Lghd the optical axis of the first

Onpo?%#ggéliggélétl%g}ﬂg "ayer is oriented with respect to

the tr ot A . o

1128 piREH Sehdars 1RO AbétRlePblarizing film,

fil m&g%‘%ﬁ?\;@%ﬂ%}é@é@g%a aﬁgul ar diaffer ence of% &

bet.ween f 1 ' bHE Shbdtiatd 1. OMR @sich@d HHith respect to the
Wkﬁeé%el?pt%%é?’élg%f%tﬁeeﬁr;g{eﬁ?lg@t %lge polaar iagi ng filmis a P

mul til ayer L7 KN 'ﬂﬂ—m Lo @) 254 LfAn angular
“%%‘Ht?sls"f‘tag“so %J!,-%cgge léra{%]in % e fr%rqst pol ymeric €
di&grté)rs“t:ero beﬁ&ggne{hela%g pol yest er based pol yner | ayer.

2. The optical film composite of Claim 1, wherein the reflective polarizing filmis a

multilayer polarizing film.

3. The optical film composite of Claim 1, wherein the first polymeric; substrate layer

is a polyester based polymer layer.

4. The optical film composite of Claim 1, wherein the second polymeric substrate

layer is a polyester based polymer layer.

5. The optical film composite of Claim 1, wherein the first polymeric substrate layer

is treated to have a light diffusing function.

6. The optical film composite of Claim 1, wherein the second polymeric substrate

layer is treated to have a light diffusing function.
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4. The optical filmconposite of Caim1l, wherein the

second polyneric substrate layer is a polyester based
woabymesissayer. 5. The optical film conposite 8CTMSA0061049428

1 wherein the first polyneric substrate |ayer is

treated to have a light diffusing function. 6. The

optical filmconposite of Caim1l, wherein the second

pol ynmeric substrate layer is treated to have a |ight

di ffusing function.7. The optical filmconposite of

G aim 3, wherein the polyester based polyner is PET. O

8. The optical filmconposite of Caim4, wherein the

pol yester based polyner is PET. 9. The optical film

coMmpo.t ! _ . . . ‘
7 bt T B A i pEabost T A 3 Whorblithe BOLYSEE e golymer s
pEte optical filmconposite of Claim1, wherein the

second pol ynmeric substrate | ayer has a haze |evel of
gat least 20% 11. The optical filmconposite of O aim

5, wherein the light diffusing function is inparted by

a mat ¢ a j i ' f .
801 ot e TRCRAE boradrite KRR Pherbll A BBITRORY bl polymer s
pifparted by incorporating beads. 13. The optical film

conposite of Claim1, wherein the optical axis of the

first polynmeric substrate layer is oriented with

respect to the transmission axis of the reflective

9. The optical film composite of Claim 1, wherein the first polymeric substrate layer

has a haze level of at least 20%.

10. The optical film composite of Claim 1, wherein the second polymeric substrate

layer has a haze level of at least 20%.

11. The optical film composite of Claim 5, wherein the light diffusing function is

imparted by a matte treatment.

12. The optical film composite of Claim 5, wherein the light diffusing function is

imparted by incorporating beads.

13. The optical film composite of Claim 1, wherein the optical axis of the first
polymeric substrate layer is oriented with respect to the transmission axis of the reflective
polarizing film to have 0° to 15° of an angular difference of between the axes.

14. The optical film composite of Claim 1, wherein the optical axis of the first
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pol arizing filmto have 0 to 15 of an angul ar
di fference of between the axes. 14. The optical film

woanpgosdte of Claiml, wherein the optical axi 8BCOUSRIVE/049428
firstpolynmeric substrate layer is oriented with
respect to the transm ssion axis of the reflective
polarizing filmto have 0 to 5 of an angul ar
di fference of between the axes. 15. The optical film
conposite of Claim1l, wherein the first polyneric
substrate |layer and the reflective polarizing film or

polyferRauBEtehtd Rly¥ PR drienteddwith adspedtay elie @mtiniifgon axis of the reflective
reflective polarizing filmare | am nated by an optica

poREBER Mg tolifive TR0 8PbE Shng il i SOfEAOS O Bet@eeCtt) dRed.5,
wherein the optical adhesive is an acryl ate based
adhesive. 17. The optical filmconposite of Caim1l5,
wherein the optical adhesive contains beads. 18. A

15! 1 quipg S?ﬁfa(l il OB s O LAY 188V, GeheiTtid HisPPolyhfric substrate layer
optlcaf I 'mconposite according to Claim1. 19. A

5 anR HAERFR AR pd RAHAS Gl 618 38coRRlPoliherid $UBsG NP4 the

conprising the stéeps of: providing a |inear,

reﬁé‘n{gﬂv@ ?Bla\‘ﬁfr%cﬁlﬁ{ b 1AQidadd By R 86idA0adhdsivest pol yneri c
substrate | ayer having birefringence on a side of the
reflective polarizing filmso that an angul ar
di fference between the optical axis of the first

16P0! Y ’ﬁ’x% :ogtiéﬂ B @nfodsiY OF C@eﬁ{li{x 4 ‘%vﬂgféiﬂﬂ’f@ SsticaNadhelsie$ an

the re ctive polarizing filmis to 25; and pl acing

acgrflgtg%ggb%%@kéﬁ%” c substrate | ayer on the other side
d

he"reflective polarizing film20. The process of

10 aim19, wherein the first polyneric substrate |ayer
havi ng
17. The optical film composite of Claim 15, wherein the optical adhesive contains

beads.

18. A liquid crystalline display device comprising the optical film composite

15 according to Claim 1.

19. A process for manufacturing an optical film composite, comprising the steps of:
providing a linear, reflective polarizing film;
placing a first polymeric substrate layer having birefringence on a side of the
20 reflective polarizing film so that an angular difference between the optical axis of the first
polymeric substrate layer and the transmission axis of the reflective polarizing film is 0° to
25°; and
placing a second polymeric substrate layer on the other side of the reflective

polarizing film.
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birefringence is manufactured by a biaxial stretching
nmet hod.
WO 2007/079145 PCT/US2006/049428

20. The process of Claim 19, wherein the first polymeric substrate layer having

birefringence is manufactured by a biaxial stretching method.
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