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WD 2004/ 072712 PCT/ US2004/ 002505 PROCESS FOR
MANUFACTURI NG POLYMERI C OPTI CAL FI LM Background of the

wo paweftizon Li quid crystal displays, such as foPCT/US2004/002505
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vertically aligned (VA), optically conpensated
birefringent (OCB) liquid crystal displays and the
| i KEPRODESS FORNMEANUF ACIUIIN G POLNYMERIC fGF TROATE FITG
angl e characteristics. Such view ng angle
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such_as _contrast, color, and gray scale intensity
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hbAzdtd 6f veriigdll p&sitidn@ns, Vi ew ng froma narrow range of
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deS| Fhdraage Hcdoyiag aeplss that H’@ ipgpe %aand}?pﬁr@mn the application of
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pesigisng angl e. Col or shift refers to the change in the
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be neasured by taking the difference in the

fctomat i ci ty color coordinates (e.g., Ax or Ay) at an
angl & nBRE Abwing ahél@ c}&lr@%%sﬁ@ﬁ tt}?e' R InikR t}é‘%ﬁ%@i} WAk h3hges
30 any non-normal”view ng angle or set of
immigivang. anglee Color shifttelon tothe shangp inailbe eolotogrdinatdsi(s. g thg color
SR O B
lddfemleﬂolwa‘sluﬁ carf lgr mensane b takang dlered] §e1@n@5n dre cBroh@ticiBocolor

ex e, It can .
coor%me)t{es {e.g., AX or Ay) at an angle normal to the plane containing the screen and at

any non-normal viewing angle or set of viewing angles. The definition of acceptable color
shift is determined by the application, but can be defined as when the absolute value of Ax

or Ay exceeds some defined value, for example, exceeds 0.05 or 0.10. For example, it can
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1 WD 2004/072712 PCT/ US2004/ 002505 be determ ned
whet her the color shift is acceptable for a desired

W@ ea040727v2 ewi ng angl es. Because the col or shi PCT/IB3004/002505

depend upon the voltage to any pixel or set of pixels,
color shift is ideally nmeasured at one or nore pixe
driving voltages. Yet another view ng angle
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filmuseful for a _variety of applications including,

SRUEs QmpPade Bpreved ot dsHpbyisying Rilp ghargitedstialys, such

as 20 liquid crystal displays, as well as the

di spl ays and ot her devices containing the optica
conpensators. In onew 10 Inventionocess for maki ng
an o f m
' O ral, YT NIRRAET SR eI I ROkt o
vhiigtyrof applicatiopoindludingsfot ¢xampleg orﬁtfcelrc@ntpendamns fondisplayss such as

P BB Mg Ras e Kb AnE b EORE: B
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out - of - pl ane re ance pel ng or great
scattering for at least one polanzatlon state of visible light. The biaxially stretched

O

:%%n% Fhe oHtécal

polyolefin film has x, y, and z orthogonal indices of refraction where at least two of the
orthogonal indices of refraction are not equal, an in-plane retardance being 100 nm or less

and an out-of-plane retardance being 50 nm or greater.
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2 WO 2004/ 072712 PCT/ US2004/ 002505 In a further
enbodi nent, a process for making an optical film

WO p@k0TIs$2 stretching a polyneric filmin a firBECT/US2004/002505

direction and stretching the polynmeric filmin a

second direction different than the first direction

formng an biaxially stretched polyneric film At
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summary of the present invention is not intended to
"Y€8%% i be each disclosed enbodi nent or every
I Pl Ehedboad budiimal of iR pRisef @VentidhME RétiiRBadedRE Adst Y &sh
25 Detall d Description and Exanpl es which foll ow nore
diselosqd mbafimpnbqres syt lemaaiion QscapseRHRYCntigR; Bhe Figures,
poRsed DBdckifflorPdndtFX8mBIe8 WnRE SolBEmbiR bRt By @%;ggy R

TPIeter under stood i n consi deration of

1EPJigaRtRg det ai | ed description of various enbodi nents
of the invention in connection with the acconpanyi ng
draw ngs, in which

Brief Description of the Drawings

The invention may be more completely understood in consideration of the

following detailed description of various embodiments of the invention in connection with

the accompanying drawings, in which:
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3 WO 2004/ 072712 PCT/ US2004/ 002505 FIG 1 is ais a
schematic illustration of a coordinate systemw th an

wopioz7iii lm elenment; FIG 2 is a top schemap¢T/US10841002505

of a tenter apparatus for use to formthe optical film

element; 5 FIG 3 is a schematic cross-sectional view

of an optical conpensator stack according to the

pr es®I. liiny éd dcherhaticlilustrdtidrsofa coold@agtisystem with an optical film

grosi sectional view of an optical conpensator stack

dlng to the present invention; FIG 5 is a

SCheWRR.i2s & LSBhERRCHRNALS MiRWY Pardrub i ubsto@ons e loptical film
|splay according to 10 the present invention; and
L6 i s a schematic cross-sectional view of a liquid

crystead, 30k 8 BliRaBE 6:85HeBbrhPyiew BLadRRARbLmMpBERY 5iRdk:

Wiile the invention is anenable to various

ageRaing tofhe Bissenhyentioner nat i ve forms, specifics

ther egd gy ‘é‘clﬁﬁﬁﬂc %%ct%ﬁamyw of ar?&iﬁ’lmlc% :pgns'é@)? stack

drawi ngs and will be 15 described in detai 't should
@n@mﬁéw@ﬁﬁ@ﬁmtﬁww@vmr that the intention is not to
[im [ -

5165 N BeL b6 R0 E S oSERAL R kg o

the presentiinféntieniands, equi val ents, and al ternatives

fall ithi,n the spirit and sc 0 vent i

20 DEideh m e e Rie-tordl e BERBa bl et e o
-meﬁﬁmmﬁhW$mmmresent invention is believed to be

app vari e of a I|c ons eedi

o P iR bfordig Namemiiig dfifions gt ative forms,

s@&ﬁﬁ@&lﬁeré‘dﬂm@f&aﬁ Qfo‘s}vnflﬁil’we@l o&“@kzamﬁe inSHE Mra@ingh hAHVH be
as. the displays and ot her

d&%&yﬂ% @%1 dg@ﬁf i‘ia%i’ﬂé B H%d%ﬁs?qdclaqwe%hﬁ@h@lsfrmloant & lipig the

iRVeRBSIHo tRpartida@R bmBAdiientd @bsciBed. IR th€6bnt@R), the intention is to
appreci ation of various asgects of the invéntion w I

qeEer afl adifipations oy atents; ingfives fallingevighim ths|spisit and scope of
R Rvifed below. For the follow ng defined ternms, these
definitions shall be applied, unless a dlfferent
definition is given in the clains or elsewhere in this
speci fication. A "c-pl notes a birefringent

optical elenent, su chDrjlettal qﬁs iot; le, a plate or 30

fil mTthtohesa fqirrmakmgpipﬁcﬂ il ©fthe @xdsant (ilﬁ/fehtﬂm is BElevedt Heo

FrisuRen S orpRtol tedebar RrACe s hingptine &
exhmpiedptical kempensaeis@bedisplays, such as liquid crystal displays, as well as the
displays and other devices containing the optical compensators. While the present
invention is not so limited, an appreciation of various aspects of the invention will be
gained through a discussion of the examples provided below.

For the following defined terms, these definitions shall be applied, unless a
different definition is given in the claims or elsewhere in this specification.

A "c-plate" denotes a birefringent optical element, such as, for example, a plate or
film, with a principle optical axis (often referred to as the “extraordinary axis™)
substantially perpendicular to the selected surface of the optical element. The principle

optical axis corresponds to the axis along which the birefringent optical element has an



10

15

20

25

30

optical axis corresponds to the axis along which the
bi refringent optical elenent has an 4 WO 2004/ 072712

WEIDANR20D4/ 002505 i ndex of refraction differptk/US2004902505

the substantially uniformindex of refraction al ong
directions normal to the principle optical axis. As
one exanple of a c-plate, using the axis system
ihddxus trefeceoh diffel’éhtg?mmtht substa,lmaillmynfoﬁn m,dgx mfnefrectiw)( alomg,
(gnd nZ_ ar refractian

e
8t1c§1s pros al %ortgg B mpqe tlcal axs, A%S qne gyéa[mpa%cla 3 %)ﬂf"e uSm the axis
stgiﬁémﬁlad;traﬁd AAXre lnlz nyl’;ﬁ nz, ﬁhe@dﬂnx, ay, Bﬁdﬂﬁzen‘e the mhc&s oﬂrefractlon

irefringe tical eIe ch as, ex e, _a
gt B> al?qtzf "ﬁ{és AEPPHiyeyt erﬂPFl aB‘P%“‘tE’ESﬂ% ‘i%p Z&n ~ Bz - By
tilted 'W—ﬁl&e'r&‘igﬁ§£bﬁ&‘nﬁéﬁt SpHchiagen i, sﬁﬁleasoﬂé’f' badlple, aplate or

element. An "a-plate" denotes a birefring ent opti cal

félme h@mg “SS;RI@ﬁlPZa‘FsOPUF% xig xilipWih regpgst tatthe wfacef ¢f thg optical
Rg its principle optical axis within the x-y plane
of f%e optical elenment. 10 Positively birefringent
a- pl dtre's-patel’ dspotenbbirdtingsdt aicalglentent, sestansploesxample, a plate or

AL B0 s BT D B
qsitwslytbirefrmgemmpdatqzs@an bc fabnamd wilg, fonbsoipie pyiak@ly stretched
{ Negat i f { { b
B LB B RGe! TP ea P HER AP OO By ap e fims o
epiatic pbsithuel opatal @myotﬂ@ym’(j&’@ndt@ﬁls MNadgativiedy trefiinpehitdplags can be

exanpl e discoti 15 "bi axi al .
B BEan el S0ine S RLRAe R 0P ] rishisoRY Bt Luch
Bterid1Q incRXRFFoLexampleliRbie &mpouhdll havi ng di _ffer ent
i ndi ces of refraction alon% all three axes (i 0

ny 0 ‘heiaxialpptandpry denoiesy Rirefingentorigal F‘SE‘P%%E&S ff’rc?%ample a

ﬁﬁ‘t@ﬂphﬁn hQ\Yin Hl@féfeﬁ{ inMicQy df@éﬁdcﬂ&n Abas fhreb 'a;(é'gf(l e. ny #1n).
i scussed g

nﬁpes of iaxial retarders are
Elalﬂé tardsrs @3 ha Gibrigred, foicsmpile, évw@@axwrhlmoepwngyﬂastw films.

%}%&ﬁ) e%%? ﬁra%( ; omﬁ%lg%sarg{lgg ehgbes fPht]| ﬁ@d @%ég qg6 1ﬁ4\?gg§>rat§d
lzercdn Y teffeyeden KganGdes c(f@g@bip ﬁlﬂ‘a pactide fllms pi¥a@alde from Sumitomo
at:l on e .
CERAGATL: Ol iR A RioPRBNE GFIGHER iy thGue serppion
and-oupbyplena retaaiatiat ire parmmptbmaxsdftﬂs deeribe a blagial detveder. As the in-

b e EPERene 2oy Db DR T PR EPERAoRdc oo

Iﬁﬂe i Geﬁﬁran@a bRkal @atded s @ikt helePABis 28 nﬁlmaﬁ@feta'iéﬂmﬂ I¥¥ at
%ﬁ%é Retarders with | ower i n-pl ane retardation are
f

PP Unm Bght Refarders withJower inrplans rfprdptron g gongidered c-
pderstood to include polynmers, copolyners (e.g.,
polymers formed using two or nore different nononers),

ol i gositymamwalyasrbyiHaeivadstogdieriecdide palymges, Foppdymers (e.g.,
R éf?fo?meﬂ.\ SPHRR m Jd@f RO HERIR: fég %goﬁl@{g aR& iR ns

N a m ScCi OI‘ exanp oextrusion or
thergefi powell asmolymetirg ghgcmms @5 tapolymersthatean b8Girmed ingokiscible

blend by, for example, coextrusion or reaction, including transesterification. Both block

and random copolymers are included, unless indicated otherwise.
The term "polarization” refers to plane polarization, circular polarization, elliptical

polarization, or any other nonrandom polarization state in which the electric vector of the
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30 and random copol yners are included, unless

i ndi cated otherwi se. The term "pol arization" refers to
w@bk@n®7p0t ari zati on, circul ar polarization, elPCPUSZAI/002505

pol ari zati on, or any other nonrandom pol ari zati on

state in which the electric vector of the 5 WD

2004/ 072712 PCT/ US2004/ 002505 beam of |ight does not

beashtliddes abi dhﬁng’eaﬂlféa[ﬂn)tand@ﬂﬂy, eint dithEr MBihfaindiansnsant

constant orientation or var ste

oRtien or i"‘ﬁ‘eﬁ %%VSBWH? PR oft Zﬁ“é%tl ga\?l%% yector
ren @R if & sin?le@la‘hb nﬁﬂnﬁ iRbRd@ar oY\"éTM F@cal ﬁbl@ﬂlzfaﬁbﬁ e Ddctric vector of
elliptica olarization, the electric vector of the
ﬂ}?é’ﬁ?ﬁl@f hg}it@‘l’ff‘te%‘taasﬁ’ét%mﬁtﬁlﬁa%lﬁ%temat| c manner. 5 The

t er e “ﬁb)hé[llysstt&ﬁhé‘(h%’fersr’@ § &lr® tHaPhaR théd Metdhad inas

been stretched i'n two fferent directions, a first
different direstionsn g fisst ddrcing amﬂ & weendghirection, inhe plpagef tht filhe

fil t 8l Meansh ﬁ%ﬁleeeh&f»%%@lté) Y fifh ﬁrpsvﬁltaﬁgtl ¢

r ef g?% t{%@naﬁ%ﬂ]% |dr$}yv$1?€h at least a porltl on of castd
psntlpspﬁmet@mgnn eadiv! gfe twhdireaiionsis pederinsd §nm%ta@@|u$lm r med

SI mu sk £

b ThERARY R T aFand CARE xS0 nsed il Blhnge B iproshopy his

dd:t:]SSlirQSﬂﬂ ne, tha&rrm‘@nbhted ’f édramn " omd ‘etrt:tehhd” ah@ltla\mms and
w stretgh "orienting," "drawi ng," and

orée[npgg chﬁ%ﬁ‘é'mg’ 'Igﬂg %%e& ngr etardation or retardance”
r ef eTBe fefin t'Reardhitibh er enednttrvfesno thealiffoetchdgoral two

di c fraction ti he thickness of the
opfoionsl n Spss ARG TR TR ok AhieS PRTAT dgETn:
r ef erhe fefin theplieqetuibtiad” réfbe t6link rydancs theafiffgeitetbéveen two
15 orthogonal i.n-plane indices of refraction tinpes the

ortheaorplealage indies plyeirecdion msnhicknses ol dhqpptical element.

"out TRE ehh aBlﬁ-Jf‘f)ia% ?@éru%n” fe?ér?fosthé Brotifi& oPfe qﬁﬁatrengé of the
the difference of I ndex of refraction along the

indek ok reéraetia aﬂmﬂh@hlc@zessjﬂlr@éw riireption) pbthe ppticeh¢lement minus
I n
Bl AT 0 350 A B o L AEKLED S et
thibiesmtrefermnto g pratuctof tmlmm @f thefindek of r;hfrbétemel&mwg thﬁf
B T R
ifidiess aﬁmﬁaqﬁm(lfmdsmheﬂhﬂhﬁess ofittlé qﬁﬁ:aloa‘lern@ft raction tines

t he i cknes optical ,el enent. .Th erm. .
+ eub IS STy A S8BbT e SpERGP LieEhe Py ipiogpt the
ogﬁ@hm SIS, BéinD4t 1428€30 RPJehiORIns1BlsCieRtat 1aQI0AE pbrida€ids ttate of

er cent transm ssive tQ at | east one poI ari zatiaqn
Vésgbc{g Lighgs whers &e@pr‘é;etptltﬁﬁstmlswpells QOW@Z%P dhgptensity of the incident,

JpliSRIY et light.nor mal i zed to the int enS| ty of the
I'nci dent, 25 optionally polari zed l i q The term
" subJherrmarubsandmly senteastering refeesrtahe levs] efrollinaajed orgparly
| R ha
SR AR S TRl i
pemantttra®@missive for at least one polarization state of visible light within a cone angle

of less than 30 degrees.
The term “J-retarder” refers to a film or sheet that is substantially non-absorbing

and non-scattering for at least one polarization state of visible light, where at least two of
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percent transm ssive for at |east one polarization
state of visible light within a cone angle of |ess

wo ban/0B01egrees. 30 The term " J-retarder” refRPCHUSHOH002505

filmor sheet that is substantially non-absorbing and
non-scattering for at |east one polarization state of
visible light, where at |least two of 6 WO 2004/072712
BCTHrddSRMO4draDRB1Es oftrbfeactibui &re voequhlp grahahere tidiic-@lnefetardation is

f i I d wher.e the, in-pl
e O
pl anaAlr einddridaialuefare hein ds@@askl tobe modifidd by thd A& ‘@bout,”

val ues are herein assumed to pe npdified by the ter
Vi R0t SR G oo ed PR gonerdy b & T of
TR s thQHé of GENRIA hry wbEll 86ifsidePeqhivaBne® (A reeitddWERRI(Se.,
that one of skill in the art woul d consi der equival ent

hayimeifee seecifiradion Y el Ingmany ipgianicry therermsapou unet ingkde
RfmbeBSHatlate rolficdBEMhe nBatRBERSicark ABubEr M6 " about™ may

i nclude nunbers that are rounded to the nearest

si gniW¢igkirperdenig pereent tae vgisht, Melyscwsight. ansithelike 455 symenyghg that
0 i . i r.ef er

eE o M L RbnodiBf of ki B IO BV IR hiBince HRAEA by e
weiblstod foeonipusitetandymtitigdied b9 10Bi ght of the conposition
and Ltiplled 100, The .reci.t atian, of ner.i cal
Fangere bRl ohrEa oGS i Rl AL bsmed
withihilat tangd (ergahaes (reluges 1 1t592,2.758) Leed, dnd 5). 5, 2,

2.75,, 3 . 4, .and 5). used.in.this . o
s peciAs ssd i s FRRorA e PR, Hisingsiag orgs < “an”,
drdrR” irkfude panal refe@n@ unlekiahe tontnticlearB distates 61BERALRN RS, for
unl efs the content clearly dictates otherw se. Thus,

TP ei’é’feé%‘é?ﬁﬁ? @ COMRAS KR ﬁ%réa‘f“&g a? E‘B‘Fﬁ%‘gﬁi t PEHAGS SRl fusg pfgwo
ordnér0 BRAPUMELds. | AChed BSthR sPAc¥iddtich £d theVbpeidedRlaBins, the term “or”
conpounds. As used in this specification and the
appesrdly empleyerdn ity sqaseiaglyding rand/op sundass the gprignteinsiiy distates
blersiss. sense including "and/or" unless the content
clearly dictates otherwise. Figure 1 illustrates an

axi s Kgwe &phhvfstatesizreaxigsystemden use npdes¢réingothé optfical elements.

t . I r.displ vVi;ces. ..t he. x an
SHEPEG: B RQer B Pkl o ST bR Gpenal e e
disdpl and tandaxtihi. tgpictly along theyiptlambd direati@ngf thddisplay. This
t hi ckness.. direction.of the displ.ay. Thi convention._.
Gam IS S B Gt bolens BB B s Ben<PR Bt Fure
t,hee %ﬁi@aﬁ?ﬁx@ﬁﬁg@ﬂefﬁe@ r;tlﬂﬁal paiallel 1@ n¥aj &&hﬁac%ﬂ@%bi gﬁsioﬁtfical

re ned to be parallel to.a .or surface 0
Shgeni 00 5 m%ff%ﬁé&eid Tome i e ES oA St egigeanglar
sitfcd. en@tzixelii§ f&pdrARHIaPo Bat SR sBrie ah Gl Pl ong he
surface, The z axis is perpendicular to that nmajor

Gigknege direptian pSthe ppticabelement] ong the  thi ckness
di r ect b QePbe hiteriAPL1dGRdthdk BB used to make optical film element of the

invention. For example, the optical film may include a layer of simultaneous biaxially

stretched polymeric film being substantially non-absorbing and non-scattering for at least
one polarization state of visible light; and having x, y, and z orthogonal indices of

refraction wherein at least two of the orthogonal indices of refraction are not equal, an in-
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A variety of materials and nethods can be used to nake
optical filmelenent of the invention. For exanple,

wo b@som7izal fil mmay include a |ayer of sinmul PERES2084/002505
biaxially stretched polyneric film being
substanti ally non-absorbing and non-scattering for at
| east 30 one polarization state of visible light; and
e irstggdance Peing heD zm or tehoguna loui-ofilaesetafdandedfeiraDinanor
wh reln at least two of the orthogonal indices of
& Faction are not equal , an in- 7 WD 2004/072712
PCT/ 452 pO¥mMBAR2 ﬁﬁﬁznahdaﬁmﬂe oftep b dly b&étnl@d.’la(ﬂﬂ pBsFeBIng the

| ess_and .an, out | ane r tar .50 or
e P AP e e AT e 45 P g s potymers
ihdladei a,k Eyangld, @bl@h%ﬁn @r?@ap@mwwetsh@ly@mdna@&

operties [ erein con
fﬁ*ﬁfoaop °fSi @3%}?3% %eiﬁeg@omﬁﬁl@rsscan%e nﬁ%ﬁaﬁgw fpigp the
RKaaL eptid@abfimel ef i n, pol yacryl ates, polyesters,
polycargonate f | uoropol ymers_and ihe like. One or

rmr e PplypisHR r@ﬁ@a fop gxqb crdH oledinpahmetiweh E%If%fr?éi*ffll@e
g et?&ﬁla rfomdﬁené’ehmb Gai{e Hol T;»gfdpyﬁl% psgeth%ﬁ@%@bu@éﬁé ic

i n polynmers_such r exa yrene,

nobPBRSY Hesh éncbﬂ?ﬁ hl‘?reAISP‘P@éﬁC wbytyﬂe@sw Ré\lﬁél %p@my)etﬁhgne@ﬁé
Bl %ﬂé@@@p_ygxl&eﬁs) wg{%én)éﬁene and the like. A

speci ene’is poly(l-butene). A specific

pol yB gla@grylewgnql ep,(fpg/((m ﬁyylateg me&gm@ﬁ@)and the like.
I e

mahagadatg)l at es i ncl ude poly(nethyl nethacrylate) and
gglez I%Pll&%lo yrr{g? %%%Xl f%gl).\iiesléﬁ n%ﬁgci o5 p(flz)(vmyhdene
ihmﬁwOV|nyI|dene fluoride). The |n plane ret ar dance of

i 1 QP B0 R b et g o B B L0 Pl o

mpiol 108 hnd, i Thetimplnd fta2@hnbedfahe btﬂﬁﬁendlfptl@alrﬂlﬂmrﬁ@ ‘t%QOﬁii’ﬁ or less

e |n Ian retardance of t mer i i ca
%5 28 g e do-ply n%EFt‘Hﬂ%ncerﬂ’gtﬁ? ﬁol niléﬁlﬁlﬁlaﬁ%yebeo%) nm to
5ohﬁa1 pnieM [an€ redRtidzabf fhi bolyaByC &f@mﬁcﬁlﬂl%&}ﬂoel%nﬂm 100 nm.

- pl ane retardance of the nerlc o tic

Th t
fi |e oﬁ%&?utt% “Plge pipigancg ok e aplymetip omwa o greater,
1@Ub 1600-2h. aNe: GRbBbRAN Efar@incd mhpﬁulyrﬁa{d @n@ﬂtﬂ1ﬁq4+ahygﬁelﬁmn

may be 75 nm or greater or 75 rimt

Q@ gieatst o Same tor K08 miga nide oa%ofrm@egansdﬁmeu of themofsergricfoptieal film
ﬂ%/ybquo %&%r%@a% oBI®AIE fo Do %910 ’I'%llmoﬁ #@% erQ}daﬂ—J%%f the

out - of - pl ané retardance of t pol yrreri ¢ opti cal
Hobvimrericaptitabiins man e 670 yn engresteroyr 13G0mrienl 0@ ®BO0 nm

The polymeric optical film can have a thickness (z direction) of 5 micrometers or

greater. The polymeric optical film can have a thickness (z direction) of 5 micrometers to
200 micrometers or 5 micrometers to 100 micrometers. The polymeric optical film can
have a thickness (z direction) of 7 micrometers to 75 micrometers. The polymeric optical
film can have a thickness (z direction) of 10 micrometers to 50 micrometers.

The polymeric optical film can have a length and width of at least 0.65 meter. The
polymeric optical film can have a length and width of at least 1.3 meters. The polymeric
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The polyneric optical filmcan have a thickness (z
direction) of 5 mcroneters or greater. The polyneric

wo@piokozd71f i | m can have a thickness (z directi oPQT/U82084/002505

mcroneters to 200 microneters or 5 microneters to

100 m croneters. The polyneric optical filmcan have

a thickness (z direction) of 7 mcronmeters to 75

apitica ilre caxr kave Thengoindmedthof efdedst bb n@rs. i Thwis-alnk andow-of-

élg‘lecf ?r?ce gszsuﬁlﬁfuﬁﬁhy 8{1‘& r81f ac%o% {He (i?n%ﬂxeﬁnﬁ "Width %ﬁ 51% énoglmenc

m cr one meric op m can
dpelnqjtﬂimaiftie phraﬂeh‘remdrdmce hmbﬁtarﬂalﬁﬁuﬂrﬁma rero$dtbe length and width

h d w h
Bl e e LA
dﬁﬁiﬁﬂ@ﬁ&@ﬂdrﬂ@ﬁﬂ@ﬁl oﬁpﬁml&ﬁi orflidn'era alonp sheavidthl &g,@t hatngﬂhdnd
an ou (0]

wi.dt h of at p

Pofhel e oL RRSSEd e g e RTHEP gl
dnahgﬁibylaﬁéﬁmﬂdth of the polymeric optical film The
phrase "retardance is substantially uniformacross the

l ength, and width of the @ofﬁmerl c optical filnt

refers to ret ardance (both iw-plane and out - of - pI ane)

5 changi ng than 4 nmcm or 2 nmcmor 1

%IF%%V‘“{ A &1%1 af i?ﬂnawﬁ@ ris |ﬂ@ﬁg%xvlm'§w PinickIdation H’éd iﬁaylé the
%@J@@—@HJI&%%J#E e h&&' 181%%"?{ add &401%1 ag)é}?lve%uam | ttl%}tléll\j/yene
ddded tdtihmlyenayfemisg the dpﬂmabﬁln‘f i A muw;ll IAtm@ixf ddditiveeincludes, for

ane r.etar dat the .
SRRRPIE, FRefieR BAGs0i8% BR TR BlAR Gy A e S S af ot
agehats, tnameﬁam(ﬂys,@:muhahﬁé ly be added to the poI yrrer
formn the.o fil .partial listin
aar SRS iERidseBr crirte aplihins aptkpione g, anti-static
JIERAE, AP\ hishgrbaisfsnd 1rgn1y§mﬂhidrsz FHrdREsiPRAds\ ih@hide, for example
tackifiers, stiffenj ents, nano-particl, es an

Ipbricapisextrusign gids, blzoeiﬂgg AeraFsand elqcgpstaticingiag aids.

ant i (@ydiiRation mABiHersQEMNR, AP enle, @ﬁhfyu?é #kht and Rucleating
agents, UV absorbers, and light stabil’izers.

W]&&e‘éwﬁ@lzaw@gnq%qrwé in yedycies Jap”dn the bigsially sivetehed
FORidR 08 ﬁca‘?ﬁ% C@gﬁﬁﬁhﬁ& ﬁ&ﬁﬁééc %re%grﬁ% Erﬁlsagi%\fnfeffecnve to

pi'nni ng" ai d ystallization firers inc
redusaphage”, élllcélralsaffyt agatye he Bplamﬁ(}@a@@ e pntpo mog’ewt@oooo pm or

l%seﬁﬁ{gﬂbbsmpbs&oﬁra%#rgle&mpy b educi ng "haze" in

axi al stretc I'c optical film
Cr ystlab kangaoi sotid gomi dfidesived wmlmnghe s@eriie mimilaﬁéyte(hdnpaliﬂing

8I1 ﬁl%tek%(c? %8183)8 8{3 agﬁ]ﬁc%‘uo r f):jf)'cll’n g qﬂ%‘%’&) Q% exa 1t 1S
des1rable to have a large solid angle of acceptable viewing. In other embodlments, itis
desirable to strictly contro] the range of acceptable viewing (for example, for privacy
purposes) to a narrower range of angles than is normally associated with an
uncompensated display.

The polymeric optical film of the invention may replace cellulose triacetate (TAC)
layers now present in many optical bodies. TAC may be obtained commercially from Fuji
Photo (Japan). TAC films are available in a range of thickness from about 40 micrometers

to over 120 micrometers. TAC is made with a solvent casting process and exhibits a
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worenwip7ax ed dependi ng

100 ppmto 350000 ppm or 250 ppmto 300000 ppm The

range or solid cone of desired view ng angl es can be

upon t he exact nature PET/UBID04/002505

application. For exanple, in sone enbodinents, it is

desirable to have a |l arge solid angle of acceptable

viewi ng. In other enbodinents, it is 25 desirable'to

g4y isetropiciopiane retsriencealfg€ exhibas aepttalbplny reaslange (bmr30 nm

teﬁ | e, for privacy purposes) to a narrower range of
%(?Eg_ than is normally associated with an

uncoffpe sigalteboanl siptially. strétRe pmdlymeic aptiogd filra af theiihventidn may

t he. i nvention repl.ace cell ul gse trijacet at TAC

R o Bas ebRiReR Ry Eprrr ot BACaEth Fdonskp b

l?sbfraildjbeﬁloﬁtm ﬂﬁlrreﬂrz[&hbalmﬁé@ Highey lévefls?d:f ﬁbes-t;)Ihné ﬂ?ﬂaﬂ)on bfa'ﬁ(ﬁy
il e, are avai e.in n of thickness om about

vy RIS SPOTYBETS\ABFCH B0 A P TGRS STopmEAL SRS

biibredaiRRl Ve@f@ian@ealiiWeﬂ ShaPRifBERSTE RNE, X ibithdntallg Hendly

2004/ 072712_PCT/ US2004/ 002505 near | y | s%t ro igc )

i RHae ALY ipA3sly cusiamizs,thy enticd PEeYeBiss fom SB Sippeially a c-

Iﬂeﬁé ﬁhﬂﬁ%@@ bfa&ﬁ[ﬁe?u@dd? Mrhd SoIRE I Yptical H8in SF (e litaRE/USay be
bi axi al %stretce pol ymeric optical filmof the

thigges eanoh Gridms Wity Flﬁ’élaraOT\BlV?féSmaéﬁbléegé‘ﬂVeﬁr@ﬁ@ f¢tpidancenige
cﬁiél%ll Qﬁlél&l%gsq{ftthef I{OQQP Jt@&ateé WGbk &Sfilmb Qfes&fﬁ@@[@él@w C.F%m he Ylﬁﬁner

|sperS|on of he refractive |ndex %her evel s of
ou- ofNep tacrlmlques or d?atllifmfumtgrPOé)ﬁ!}ﬂﬂcgapv@ﬂ\ 1 heverhser deyploped.

'Eidi% t@&ln)[c{ﬁgg in gluSQEt}e‘?c% nga dbggln?é‘r il 4 ﬁ%é?ﬁ‘&écﬁ@n %(lﬁf \Asér‘rét%hmg the

ove rrier resistance;
Tty ﬁdm i & sﬁgomb@tesnomddfanemrthmﬂmﬁtsydltqchsnﬂnln}amg a biaxially

s@aﬁﬁgda 1% |}§]él n%gl?nagﬁlbs Y to?tl %a%ltﬁeysﬁg%ﬁtﬁlgt% t%l? secoﬁd ?‘? #181‘?l !
d@max smiultmﬁoaglyl etith tﬂémregobilng nrenhe irsd pireeod:lail Thibk mcknrhquermrms a

L th
neb ot B Bfn At A itk gt PO Skttt ance,
t he Aaeapalib biakiallk Begch milyridie faveh seqntn&gnl Abaekr fhwdkiled to

of fil escrlbed | ow, can be.thi W,

Rreds r%salerso SR PRAH Ef“e Wi e penertns Ap atHH’t“Feé Q'e scipgdgbove.
M&rb&@ﬂcﬂﬁ%ﬁbﬁ&ﬁdy stthiare 1ﬁ zegéqﬁmuﬁﬁaﬂrﬁp{l ddetretching the film
Stretching a ymer film a first dlrectlon an

i o fgst @ hige éﬁ@ﬂ% G@hﬁwllofvr%@ Pa{ ft}?tféms@é%ﬁ@ i & ssequdgansverse
dHicthigr e b elhfb@ocfubé ﬁélygeﬁ@%&bwm&%{n “Patchy’ bdp%él%kdp\émes

15 stretche % yneric fil ortlon of
apd piripiiesn gt hag begreobserveshifjatdhe feal Ftcﬁﬁclbb@satp@ imparts a greater

ﬂﬁ@ﬁké e %?th 1 Wo%%é%d%&{lﬁfté‘smf A Hl 1eflﬁgtrraﬂcﬁ Olym ric

|rect|on st nlque orns a rc 0 ti'ca )
dpiticahfiint ﬁlowqeerpatt@petstto eptiraimel thast nrocrebs,:lnaefs fadled ¢ prbdupe polymeric

o}?géll%lm'so‘%tﬁ %tpz?#eﬁleg tﬁ'l[blll%ﬁé {h?gf"egelﬂ ﬂlggﬁ?orﬂ c filmin

sequenti al ner have uce i deal
pol y @nuldzampusl}dadixuﬂlyl streteh¢dpolymeerio ropp@arl filre stilaieg some of the
attributes des % Hg
problems associated Wi seque ntially bidakially stretched polymeric optical film in
addition to issues unique to simultaneously biaxially stretched polymeric optical film.
Simultaneously biaxially stretched polymeric optical film does not produce polymeric
optical film with “patchy” optical properties and attributes. In addition, by employing a

simultaneously biaxially stretching process, improvements in film dimensional stability
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20 Polymeric optical filmbiaxially stretched in a
sequential manner (i.e., stretching the filmin a

wo eogp72aTechi ne direction (MD) fol l owed by strepChiuszy04/002505

the filmin a second transverse direction (TD)) may

of ten produce polyneric optical filmwth "patchy"
optical properties and attributes. It has been

anth seipgeddhickizess varbilicnia keadizadatveta ssblqu@mali paxialispeichisg process.

h d
SRl Bt pt BRERsRhk ol §Rieh BouRLERRLI il PRoes e

attpbutesadf the prasenHowetien, attenpts to optimze this

d t d
P e A i 0 e BASCHG oD 1B barbeagPtha Bying out he
pmasceswcrftths iAveiioh Ohe &mhh;a}muﬁd typddisctosad inyU st P&t ed

SR Gl B 3 GoUT AR o ettty o 14 on

WG e B Genidiph 2Rhnd 1u1em1ip|a 24 gideli Theodiives cllp?sSZZQSe D bt Epteeet

to Si, I t aneousl| AX) et ched meric .

W%slbﬁi‘e%ﬂg %«?cfnﬁ? t‘gﬂ{? fi{? blﬂps%ﬁé 9 vxgﬁafeétsefrmtwaﬂy as
d@@ﬂl w@g | BetRbs fabs of ailmn¢9§§2m a Bratdaahaebimel |of3more idler
optical filmwth "patchy optlcal g@wpertles and

cAips #4- byt Bystrated, Hees @?Yd?? twpydlerRbip oA gen each pair of clips 22 on a

g?ﬂ/e[ﬂlﬁﬁ 20,58 l)ﬁ’clﬁb's Q%'Zalﬁa%l? I £468h Mdp QE&R%%Sﬁrst rail 12 in the
I mprovements in m di mensi-onal st abl [ 10 WO

ty
digemgrdivated e mm/ﬂ@mls%f theyradl- ﬁé@w;b/daltq&iee raiebelips 22,
WAL 80 EA 4 Elee'dSIoJ ea%bﬁﬁﬁ%se@cylﬁlrra@ 14 H@@frécgbn Hﬁ%fea Iby the arrows

stretchi ng proc € process eSCI‘I erel
1) ﬂ@d:ué%@ thotailmdhe elips2i Leltold fhe fibm wilgeh andpropel die26iiethe

d?]{%?t h By t‘.h%san%(v & E-‘% cB tgrso%%e ﬁlﬁ’lv ?A}tdlfio Ff #d Qaqls %2 14 the

es atop I'c view o £ e ap
dlips 22, 314 rrgllezmg thuﬁlmt%e Thb clppsd]wlsrstunf aloripathe uwtsad@ oﬁhe railla e) the

05 o PR enk f g 15 sy RERLS e R ob s R oL g of

1tlastﬂatldnz tl&rmhparal&ﬁm] tb 1k dftranad bn thd omxside WhheE Fails hevetiek 8Mitted

fora el e ot Rt petnd ° Feropfpube miinite et

pbdckging frensh,Br efay Bk pRsesddl RftBer! | | ust rat ed schemati cal | y
as open boxes. Between pairs of driven clips 22 on
gi verl Bf 2plymet fravke catténipa Qs fomp PR WEb S@rabbsfowetchmg

t0%rrivelatiht bpti®d fild B@s&ﬁbé&%oﬁe Tﬁl%ol&glleﬁﬁla\‘}té 3t I%Afeedlng polymer
bet ween each pair of clips on a given rail.

1ggip indg thefpaddropper opa smgla@@fp\gs twvlm IV, 68%wad, ewh%r@esmsmwstem
ﬁa'vfn%tan %@t’r&dei]-gad”e@ gﬁtﬁ?e é%karuﬁgst d,d?ﬁte'd'?ﬂh% ‘i%d‘ fp1d lnj?no eneous

arrows at the en he ral anot her set
w¢lt. cThemolynper carphe QXrtIad@l throngh ashepigliedntp e@piafatw@pleﬂ Irestal

T

Tekeein.f Tlhaﬁxmdg@iswdnda}pbeopmhchbd Irehea®d lamd fel¢o th6 cHps22c 24 amthe
SRR sroopl B Ty % 34 SRty RS atns e, g Spvona
Itefh’&ng‘ addnhq?%ppﬂgeayﬁhé fpshen st c;mir inbkOnErdétte suiilahd@sly.

of t ra t trance.of the tenter to gri .
The. derlids 6ot Bpub e Rrutgrreel SEHels: Sydbgeton 16

Aldokttsyre®h treatment section 20. In the preheat section 16, the film is heated to

within an appropriate temperature range to allow a significant amount of stretching

11



10

15

20

25

30

illustration, the clips returning to the entrance on
the outside of the rails have been omtted from

wOor@un®722 ) The stretched film 26 exiting the PENUS2004/002505

may be wound up for |ater 20 processing or use, or nay
be processed further. The polynmer can be cast into a
sheet formto prepare a web suitable for stretchin
vishoat priegldngy t Thetfbreg firictental fections d 6siy pised) mpnobebro wn

@Pchéé'ﬂ% zHi?e)é PGr &EAR1eOM dn€ BLHEAEMBR oY iR enté: OBk gréhgefa Qec"txbﬁ 16
eed sca

a singl'e screw, twin screw, c
iotlhdes zelerSersZZ)rané;Zét ﬁstrdﬁdmeﬁgmdﬁ ieotydes denres B4r £% Ian@\ZQ hmd
t-apl
R R A ol Phhch B B e 0 s SRBRAERE e
pieleap straicta ambp@t-trn:g:mcm:»b@@nma}abach cwditde figyvaxtoe glore Zbnes than
I [ t he.
s, Wy it Bl o Bh SRHGUEE BT LAAG el
qmqmnéne df streeiheattlmd\/IMMabhde Duecttihe) oimposer 2f stRAchonayt hee

vl el Wl et e bl Pl MRE R hliewe

@fcum lafig oty twder thitee pSthE 20ned 44 JEDY ambzm r Furtheﬂ Pyie ecrrﬁkﬁmemrof

Stslo ot o bethise 0 oBE. b o ReMoborale O Qo RO D Mg

S’tﬂBfurtﬁér{ at&hcdmmbmgn&@ﬁhamcmn nidﬂe thb@ oﬁH @ke@t step. For
sectkgn 16, the film. s heated

M, steetqhdRpeteartin ¢4 pad 4 WftEO% |ambw>ast§qtfdwcﬁwea& f Z5.
amoudonfstretch®@ E%hih@ @/I]j And/? DRk 4%2 Qi€ 6t in the preheat section or
PCT/ US2004/ 002505 wi t hout brea % The t hree
Pasheteidesptnacaé sackipr Hag exapgole, anthe smbedippenidllvitaied nstigiolimg may
ﬂéghi #16bnd 7. OStERMER mEPLonBXRTRb Sond F7 8‘15% ST R gngi/
the tenter, the preheat section 16 1inc udes zone
rzgum@n@nzgf the penes pftentzohesdBe L9900 298 i ncl udes zones Z4,

Coel 8 afbun@iSuetiifs RORL TGRS (uifiGiEhd Bih 6 alfBify o sretching

inhlee BDp ffbdnaawnt sf st@tcthg mﬂ‘hd Mbd sitay the ep b o5 2T% ion X6 greater
each |n U re zone

Ihlm%{ the moPnt ?eqel} 1\4\1% e hii X %nﬁounp ff s(terte{:c]:ﬁmg %hie (’)fr]]D nfg},/ be up to

1%e oﬂ'ﬁ% or 309 gente tHé)n ﬂecainount)of stcachioianhe MfD. §ulnﬁtsﬁiglyo this

BP0 R P O HE PR B SRy o o

e plagiandd) and TD stretch each may occur in any one,
two g three of the_ zones Z6. Further, one

conpotferftmarayily neenelle ﬂ“‘ﬁ‘ﬁgd}tﬁé’eﬁf tff%gl?eer sectip2Qot Indhis searwn

1B Yil 2@ infay Be nifaih&iPat QldBSTed HAheANBE bvdiRe hb SighFBST stretching
Still further, either conmponent of stretch may occur

PGFUTTD LAISIsAaheandie deferagdsio 8t & peat i pr anmgandidanas performed to
Bhr&tethe ﬁeyergsscwthé fnaf ik @Qch% d%énlafaﬂ,h S%MIWDAQB ra%sah

OCCUH‘II’]Iq . Sone stretc |ng\é|nt e
HragunA plig aas@,tmrm either pebqih thisddt and P inesiy ogeur np 6@tpostttreetrmt

IEelfcﬁ&{ FE Hel ﬁ&ﬂ e reE &t to%ﬁpér %@f th@?aﬂ? ﬂpl‘ﬂg }TE%%?/OI a

ustrate stretc Inin zone
Smyergerive n@tmaiylvmodms on eaqhmlblnzcberDZ@'r omplyshoreduction of stress

§1¥ fE tﬁ?rg iit{]@ne H%Yand/or MD.

Biaxial stretching of films is sensitive to many process conditions, including but

not limited to the composition of the polymer or resin, film casting and quenching
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resunme in any of the zones after zones Z3, Z5, or Z6.
The anobunt of stretching in the MD may be different

w0 ban/orite2 anount of stretching in the TD. TheP@nos2uw4/002505

of stretching in the MD maybe up to 10% or 25% or 50%
greater than the amount of stretching in the TD. The
anount of stretching in the TD nay be up to 20 10% or
p2hadetsrs, ﬁﬁ%@rt@ap@atutdiastonylvéﬁla Ipmhed:tingfchesﬁlnﬂirim itngretahing, the

sﬁ%}?}bngg) Eempgrrao\rrlelz %gd,?thg $t5é Ipscg'rle Pee Tﬁ %rgtes e&ﬁ% n§r NQyith the
bemdfiftmfnha taachpigahaﬂant ehaofkkiiria thermenzty ddjnstmw dmll of these

0 e the 0 treat S n,20. Ln
PR o Rl phtiRe e Sksiiel AT Map G dndandpctgidtos.
d esi Thelcdotinpef tht tiagialM bttefchB® osticgfilin @ be it bedbre bk Nfer 2R

reat men referred to as

occurs. This eat .
o§f Shretshitsdn te SRR Hougalh, I koot Fobe romr moelibauhin
&R E(B(Fddhﬁ@ SLtbfstahﬂMnythd’lﬁilhlref widt orquu:t?ff tﬁéwlétb RS the Bdde portions 28
st a It SR nmount of re xatlonln

{1 g ik PYBoR A o A Setisnehy FoHgcooling

iReR il lyRRe O btretSIRRE 10 hzsobeeﬁ%eduﬂa & 1hﬂ>ﬁ’od%€iﬁlﬁ‘ofnﬁf}ﬁd'ﬁn bRne

a convergence of the rails in the TD and/or a
redaidase b pRlEmeic emisaldimg sther mnpbed wrnefestiveamounty Gagling may

ngfed?%@g;géﬁglmn(,&%gtl on of stress 30 on the film
inh the /or NMD. Biaxial stretching of filnms is

sens i addiiopapphensiop 06 eleefﬁecewmmmfgonﬁ eroling imyovagtthe cross-

SRichirly b et DELSIROSL R, o BN ARt
bPETPlIS2gaaOORENS impediztaty aershe stivtchingmend, drpeestidiredional
(PpEv Yot h S1RE SHBAINO Er Lk BBy, L0 Stretching,

Ing enperature use Lt retch profile
used, and the rates of stg'e’u:mmng Wth the benefits
of the teachi ng herein, kill in the art may
adj ust any or all of these paranmeters and obtain
if teflpasd hahe atylity headdiersly cenfrad pheicwls dipeasioealt(TB3 vaiation of in-plane

r&?ﬁgt?o%aggéeﬁl I\Xﬁl%n lcéx} ﬁn%,glg t)a@gca? I’L%J (Ptg (r)ike)ﬂlgﬁrﬂ aHr}fl'g p{)hlmenc
oqm@ filngf to $tsrzeblc viidhety (1 @ 0toh emeﬁsar loet 8 mese ot 1 .Omeid) an'Elhehen

be "
SRR SRS HET 8% RO e BB RI?
1111h;&ate doerigipof proosssid parafetehsao fdhiave tHerpplygiericlogtic it bf the

ortion 30 of the film Surprisingly, zone cooling
p?%d’?ﬁtﬁé‘?’v after the stretching zone has been found

to i optiey eorﬁpﬁnﬁﬂbﬂilchﬂb@fonhé&@in%ﬁta/aﬂl&yb@ﬂﬁfeﬁb&xﬂ@lﬂlc@felements
ol y TTEFIC opf|cal films when plied in an_effect
&mg se eplia e{@ne}g?aregé) aées@g,-ip}gg:a %g}atp%,béaé(épl Egtgrders, tw1$ted o-

PEARY 86§t PR platel, A ditel RirdaP thoeﬁtﬂo%@tdlﬁ@o%tate%cs pM®s, and
anount of zone cooling i mproves the cross- directional

aeptasys Gpabp Aundnfopexample kel ¢t ek Lnliss plliquid Crystal Iisplays elghn
Wiyt @B ofX RIIRBstk PRIGOYU S, Patents  Nos. 5,504,603, 5,557,434, 5,612,801,

5,619,352, 5,638,197, 5,986,733, and 5,986,734, and PCT Patent Applications Publication
Nos. WO 01/20393 and WO 01/20394, all of which are incorporated herein by reference.
The optical elements are configured in combinations as described below to form

optical bodies or optical compensator stacks. Optical bodies or optical compensator stacks
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by enpl oyi ng zone cooling imedi ately after the
stretching zone, the cross-directional 15 (TD)

wo asosarizen of in-plane retardation, as expressPdI/US2004/002505

previously, yax - yin inin Wis reduced. The

ability to actively control the cross-directional (TD)
variation of in-plane retardation is useful when
cewbsforrard bigdisnesing p ackricallayaspechelegtrinkianid evstakhaterial on the

n?@rg‘%lé[]g{ﬂeﬁc }:’é&wﬁlﬁ{defsérgﬁfﬁg{,&,ea sizable width (i.e. 0.65

neter or nmeter) and when 20
cons Figerd ngowd vantzgeongeansated stack Hoohas mclukes g é~a¢tadarﬂd 0

d){glpce)éeq ‘on .Iri}ﬁst %é rrégﬁl B‘Sai%r%\yo J: h rseﬁzatr er% lé‘rn\éﬂ’dgseé Yy S er of

processi ng par ters’to ac I'eve meric
sfrhdltan@fus blagiallpsteesadnd polgmerid ﬁhmbelmubsraitlatip npmalmt@m@and

B e T R e B i Rl Tt B The PG aag s
ys anal Adréegoral mldabm refbacainh athere @t lasisl evsof thmms‘rtc@dna) indiées of

. tw sted a- { d,oth t
PR eSS RO iy TS o
ré@daie bbiapBd anf Rlgr@reanpl e, in Yeh et al., Opt | cs of
Li qui Di spl ays, John W]|ey & Sons,

I w Yor k
(1999 jd1 f Sl epeilor gz & lnslué%f4lqe@§WSéﬂl Bijerih 4The frst iquid

sl By&320 ma9.be 4R o ¢, af Qﬁ;ﬁeérgcﬁehlé) 986, 733, and
?9865,734 aagd PCT?pgﬁt enia Appl i cations Publication

Nos. Fiarrepishons gt daariee! eomrzostor stagh PO0mayelsde a pesond liquid
ckﬁ%@ [RE 25 %ﬁp@s%ﬁ eh ﬁletlyrefaﬁfe? 5 R\G8he BRaIRS 30PL$ 8t disposed

| enents are conf |a?ure i n combi nati ons as descri bed

h@éweﬁw}leéirﬁrtélﬂmd coptal leaer BOandthe seconpliqud rrysiehersrSad ol he
S a0 B 2Rty € 5 I s RS TRCHEY BkRfeey
cdinpersstiongjack 306 ey ifurghrer inglpde a polanzes kaybe¥0atisposddi olupu}?cdflirst
hgl'[el%is ﬁ'}?stal @E 2'0%|r th%{h&%t?@ui@%%ﬁab\éa@%nﬁop a'ygogl%% osceaéaﬁtwgz rrlnche

p@taaz«r 1&@63 3(}aa1d ﬂnmbietad@s 380. JFhegtotariderlayt 630 ohp peasxe@smbmg
r st

i. d
Plaptiphe P iGaRiphe A e aBiac P 41D b Shsare an e
apairyiog polerifing 1aydreSB0gr S hbdogtitid ;aﬂzirizm@amyea BS®E 4 Beglispbstd

atteri.ng for . at ri,zation state of
by RigeR 16 1 PigHES P@iﬂ&ll&ﬁlﬁwﬁ%@ﬁn tgagrShﬁ igorystyl | Nlagingod
or t hggard sHod af 65tidaf cnffehadr stk ¥dvana iddludes @ JtrethidBr Al
the orthogonal .indices of refractiaon are not_ equal,

%’0%4 Oﬁlaé’ﬁ@“rz?%tl%}ieaﬂﬁ% Th5diTrigrastl Orisledes pdayer afmplianeous

I?fstr&hl%‘a%oly'i&rnamﬁ'%ﬁg I@lﬁﬂsfégtlaﬁgl ﬂama%orﬁﬁg @ﬁdeﬁon—s%gttenng
The first liquid crystal | ayer i ncludes |iquid

f@rra}; dqagh onﬁﬁp]é}fl;agpn styfgeof pistblg hghfc qf[lliedl -retarder 410 has x, y, and z
orthogonal indices of refraction where at least two of the orthogonal indices of refraction

are not equal, an in-plane retardance being 100 nm or less and an out-of-plane retardance
being 50 nm or greater.

The optical compensator stack 400 may further include a second polarizer layer
440 disposed on the first polarizing layer 430 or the first polarizing layer 430 can be
disposed between the second polarizing layer 440 and the J-retarder 410. The polarizer

layer 430 may be an absorbing polarizer or a reflecting polarizer. If the first polarizing
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crystal layer 320 may be an o-plate, an a-plate or the
like. Figure 3 shows that the optical conpensator

wG@r@ek730D may i nclude a second liquid crystaPCT/Ey®n4/002505

325 di sposed on the J-retarder 310 or the J-retarder
310 may be di sposed between the first liquid crystal
| ayer 320 and the second liquid crystal |ayer 325. The
laysr 4¥kie el abysorpingcbodarizen, tien fheyseqongd palarizipg bzerfd0sapbat e,

&he i ke. The optical conpensator stack
%%6awgbﬁr%?t er include a polarizer |ayer 330 di sposed
on t Additional fayetsicqubeladsey st @lbetvape the d@ticad comprmsdtion stacks

s

1:!8’ %al“u@re?cgfef)sé/ aonlé ; A@éﬁ!&nﬁ g&q@%&% %iusc'i %{f%%ie\?_ﬁlzéfn&enﬁayers
(pmwmmaqﬂmﬁha@brcsm&samymehan absorblng pol arizer or a
A L TRy A M R S o
a38ébnd ﬂn@drefacaknﬁ ) Emnqgmalah a nnanne’rglmlay &r th&Bﬂndacronbmnonal

AR ot Rl av spin folyapud st Agptedanove

pEhadesa a{jaeaﬁhgeg@éets@eﬂp ﬁg%ﬁdrﬁp’le ,Stbadkal ﬂéﬂe&dfrfbab ﬂmé?:; |bﬁi€ﬁﬁlgﬁlce
J-refarder, 41 I sposed on a arizer |ayer 4 . The .

cgu F’%gagPEPé?d 9 15ke e RM%’SCOEIPF%?E? ek gk %’ﬁ‘@*&t?%ﬂy ncreasing

thd @aekadsh ¥f 1t heheRe dWRA iy Bidhfglof kX iRRInHGh BdiélB iR o1y to
non- absor bi ng and non-scattering 25 for at |east one

fahsicaieian QPHGhCURRSNEIGR Sta¢ SV golwghwhlcfrrr?éhwn?rébaa%ad@nventwnal

A kOiz8aRt %ntﬁnlné‘mlﬁonﬂ&%@&@%n #igdi ces of refraction
where at |east two of the orthogonal indices of

r ef r d8¢ pRfisal kpdées ﬁb@pt@qwnnpemtorsfﬂepcrrﬁﬁé above ganlbdiesed in a
t rdan
VQﬁétﬂ gf é}%&ﬁmﬁgﬁ’i s aﬁ@&h%%gjﬁ%ﬁ% 1n91fu %%ﬁsrﬁlsstl\% (g% b lit),

greater opflca onpensat or -St ac
4 Qtinemynd wansfleative displavie Far seowpiad F;goteaﬁr illpgratdsaysehemagig cross-

f%’fgn?' v?&f g’ie&e ?lﬂls{rFt?‘/efdlgp%g 69&&% %g& fn@lgd g%?fggfl’rgg(%u%to} 5@%

ar1 zZing
dlsm)esedm@n dpiml amnpﬁmagprl style 0 UHE mcdnﬁes hd-rdtardet Bli0dBsposed on a

fﬁé‘t% lrnIihce sPag #a%rgrl 7 The ¥e%r derggl d s a ertog Elongui ﬁag%us biaxially

reflec
stretlchsrdl polymgerit 4ilvbein@ @Ms&ﬁﬂﬂbﬁxoﬁ@'ﬁédlﬁﬂ@ Bl X% Bierink dyreit least

430 i s an absorbin h t he second g
38 Pal it SRR LT oIt e e tordst S Tt 7 6 2 oribegonal indices
df afeiction\elEkiré théh’S{ twhof BieSorthaforlaBinaidekast réfeac@bn HETWERal, an in-

the op tlcal ensatlon stacks |.ayers descri bed

péadmféar 20680 FIP& § n18,9F feshapd aw&y@?f-ﬂlﬁa Igfaelangedyeing, Qs @,

a3 N RO st ByBd &ystalﬁa}%‘r Bi(ﬁﬁl@l%deséquﬁid%trﬁ%l ﬁﬁ%@f The first liquid
c-plates and the . One or nore optical

EBHD W@raiaﬂéwmeae L@spl%tmn@éﬂlqt@mdwth? bke-to a first major
face Tﬁ@g tical &%&Qﬂgtoq@ia% 5 13& Abude el-&por%ﬂﬁ Cﬂ ¢ stﬁ l%yer 525

manner S|n1lar to that which conventi onal
dwosadjondhes)-retaeder 1 erdthe ftretarfer Sdp canchzl dlipomdémmendw second

1§fi1ﬁcéf§staq ?a%zgf 52*3%qd %(ﬁégt liquid crystal layer 520. The second liquid crystal
layer 525 may be an o-plate, an a-plate or the like., The optical compensator stack 501
may further include a polarizer layer 530 disposed on the first liquid crystal layer 520 or
the first liquid crystal layer 520 can be disposed between the polarizer layer 530 and the J-

retarder 510. The polarizer layer 530 may be an absorbing polarizer or a reflecting
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provi de a wi der range of retarder, for exanple, a
bi axi al retarder or c-plate, birefringence 10 can be

wo amriozatzed to nmake an optical conpensati on stBCRUS2004/002505

wi t hout dramatically increasing the thickness of the
pol arizer. Wth the teaching of the invention herein,

it is possible to fabricate an optical conpensation
moleaichr. i ﬁﬂeqjmg aplaviear layier 849 dag be Hispesed on thgmolgrizing layer 530 or

tﬁ@ﬁg}gens ayer 5%@€Jnarfe _Idﬁsg)g%ela?)(ac a?ﬁ]gl@ é‘lgﬂeegg% ér zﬁr%‘;i?grer 540 and
thofipthgad ovsaldese pibed above can be used | n a 15

I
vari Oé(lré)é IRBEES scﬁ'én?d? %yo%s-g&:go&ali %%v)o%ﬁé hlglﬁth{t]?” %isplay

inclu r ansm ssive
systemtopa msfddegtal light ld[)@ﬂhtay@() d?spbsedm_rzplopt;lcal:ctgnpeasaﬁor stack 601

t rat ot ic 4GL9ss; i 0 [
i P Rat SIP A b R PE6m Rk an s e e o8
inelakdds atlayer Efxﬂ}nulthmsqm dedtiatip seetcleg tpbiyaler ﬁbm’pcﬂnlg aibetantially non-

tack 501 that | d t 510.d.
P RGP B A Tyl one b et oo of Srbeg e 2
l‘efaﬁieﬂdﬂﬂlaa x) Yyed z ofthdponal liididee aﬂféﬁ’%tﬂmlvﬂiefeyu 24dst two of the
i.c film being substanti al

retc ol y u
24 *83 ? %}E?&ﬂ%ﬁege*aw@r g p?ﬁ@? fﬁ%fdw%?mgaﬂ%nm or less

dﬁ@'aﬂbhtzﬁtﬁlﬁﬁ r&ﬁlﬂﬁlﬁ:e%fﬂng 56 ink @ gtdatit . The J-retarder
510 has X, ya orthogonal i ndices of refraction

wher dhgepiica %ﬂmnemt%ﬁtaflﬁé lopenBgBeTnclides sseandgplarizer layer

6’4©fd'is@8§e'd @R ﬂﬁ:rf?rst'%iarﬁﬂlg tyer 640 drrﬂhe fﬁjs%ﬁrfzﬁltg%ﬂf?‘@f(ﬁcan be
being 100 nmor |ess and an out-of - pl ane retar dance

cbﬁliomgi wtvasprithsrseepmd aplarizer fayer $40rand the Jgigiagies p s t Alreflegijmer
Iﬁ)"l’a%zlaﬂ éfgg@cdn'b%lﬂ'l o&ﬁ%ﬁtt po'fg?&ﬁr &ler 630 the £id pcjlér&ld{r%gayer

stal |ayer eanopate anap
QSIQ@am «@Spowbbe@\mqndm see@ﬁp@iaslam@ layst eidhans Gte Jmgiarder 610. The

]%()Eag‘izgr(jlgye 63¢ deréj’]gﬁ%}‘{ ﬁ)%l%hn rpg)fatﬂg%r olr ¥e§'[egti1é olarq; %12 Siq ﬁl% 24

ldﬂimzugéWebé?zQNe ematishbirpamdartter, theq thiedeamy polatizing leger GPTan be
" I|qU|d crystal layer 520. The second

%ﬁeﬂﬁc lé‘gg?&?g%eé ayey. ayer 525 may be an o-plate, an

a- pl ate hglit rhdilatdrkss0, 6600 ehad pipptied th@ﬁgmamﬁiab Ofewsthagisplap 1

SRt e 405y, R g S Ao EE e

lightibig esteigShibe hsay.eAlthalidh Sl lighemdignessd, ost fé&:dtlﬂ ®igure 5
Iarlz | ayer 530 and _the J- retarder 510

| awez aS| aa&?@?ra Y5CRBgIE cEats-sesiion thehignodylaters » é? 65 cap use
gt biagdsivith ah9 sVEALROAIAD 127 ddhnPlel ﬂk’%%gpfdl&%ﬁ @2 wegge shaped,

pol arizer. A reflecting polarizer |ayer 540 can
w5k etiPAIQ-edgs aLisle; oF-nGhd nijeary ssidgration fydhat the light guide be

RetelNs: ) b%&%ﬁg’%ﬁ FRRA0E Akt RGurdH aﬁﬁ%ggﬂ gﬁqtedyg% Abgresuu, e

reflecting polarizing layer 5 I qui
leghy eandinclpgpyhack sfiectorsi(gas ept®nilirkflestora txtmchoswbenaising and other

%&%%ﬁe@&é%blﬁ%lthé%e%i%c?ﬁurm&fﬁ?ts' [lustrative di s_pl ay 5

tem©6 I'ncludin nodul at or 650 di sposed on
an opitd waimicosplnsatlertions, dc knablrleahing bf thadloundesface, to prevent

s\j:raljcc%tmgag G 11%%8) f(ejm? %%Saelgumob%r 54 &%ﬁ)e!r %gop%n%es daf¥erent ?ayers or The

combinations of materials can be disposed on the optical compensation stacks 501, 601.

Additional films may also include touch components.
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i ncludes a layer of sinultaneous biaxially stretched
pol ynmer film being substantially non- absorbing and

woom4statlt ering for at | east one pol ari zati on BCHUS2004/002505

visible light. The J- retarder 610 has x, y, and z

ort hogonal indices of refraction where at |east two of
the 10 orthogonal indices of refraction are not equal,
an i fie ;nhmnee bmharedmfcaerehﬂﬁhrggiisbw, anmomlyer Ioééiﬁereamypesmf films

f b 5
B e B SRR R Sa0 b £y MRl on e Het G
iﬁc&@d&l’tﬁifﬁ[seﬂsaprbmeﬂvel shighis, EXI1 fhicldingaatdefiatiohBlns, pridmatic

BB 00 s 380 e Rl cBBlrag 08, Lot 80,

34 0r NipdcstoR! bl-Nieth Wedies. Whéh refledtiod b@lﬁﬁ:temop]afatepm BdrsEmetting

| ay 640.c gn be di.s Se d on the pol arl.i.zi 630
a9 rﬁtf{?%t"?gl oy a%%?%}?ﬁlzfﬁg]é EFS ﬂé’%&& “‘H@P‘%’ ag%%?élas are
BRiNE B0CH 436 @@ﬁ@w@vggiawanaumlﬁeayer 640 and the
J-retarder 610. The ol ari zer |ayer 63

absoF YRy i Eigyrs é.ﬂh@ atg 0%?%&%@6%‘11%%taférdlspp%edpﬁ@ light

rﬁédi&aftor R eRE 8 isfatdlaBYRY, tvmnba c @Q&Qﬁak?sltardﬁs &%'b@'lérﬁlﬁﬁted to
then the second polarizing | ayer 840 can

arterpt rezieni fagy a9 lRapdopd majoay“@p ofp Cﬂi@ﬂ?ln@hfnam@u@%aé fo that
vgﬁ& To(ﬁ@&ltlbﬂﬁtdlc‘ﬁqup dlﬁ*f'zellsrb?e L] ngfﬁ%du%ﬁ]s LR L@D%n&lnﬁay be

syst em 50 I ncl udes, for exanpl e
dlspgmd bsb‘men, emalﬁdoradlffergmtwpg@nl dempeabation sigbksats Ideicrlbed above.

I h

ol P YRS Ah of kit 1 o oIt adnesion of
thess fizmgerndreabptical ﬁlutsangnﬁlhfruscx‘r mshC—EecSurfm@ trbatglhnts include, for
e%(ami')lle,gcitoggn% éamé O)i:@gsm al'éfc:’seuseill ngcﬂ?se gthr{acg %rez\iclflments %w\{éuded

hape. I exa e can
g@enmbg@edoble?gaseﬂamsecgonampwmdr) ahhﬂ@e amiheles, nettitane,

reSpabiead B ARy B B SR g PV DiTh reSighfpring

MThydrolysis tbamehts @i alsoi%e Red ®Shdnce tHe@dhdsive ptopeaies of the
|ncl e back reflectors (e.g., optional reflector),
£ 4805 0n mechani sms and ot her conmponents to achi eve

t he degiid &9sthlinpldyd BSlize EOafbh} ioRbgiRaSilils &€ Bie stack of layers
refl ections, to enable cleaning of the front surface,

opwppiey tsdisphy. TweLxemplayWakbamspvideddo hefp explpinjthepegirg of the
(@%ﬁﬁ% ?ﬂm?ﬁse@tnh(ﬁﬁpl%rs Qﬁrﬂo'\xfs%rfaéy t'fefaﬁﬁe%%f the¥ is Hﬁproves

i nat 1 ons terials can di sposed on
I@anmamewﬁﬂpeﬁ@@nlon st acks 501 601. Addltlona

cousP 8- RS0 bOUER AR M Gl g

sofmegmbediulenis nig stlingp vith jodnerto nisete thef dichirdife rr@mred ypeefﬁctn\fely

%}ﬁ%%g E(l_glﬁ?/ gﬁ? ok gi?e%?and%tfla]nlgg P% i Rgotec]fela%rogn t?l? g‘yuo gnelntqo

ahicdfsulseugsit bqslweetrﬁ:wblbames Filned. dISh,eseEEMn@ fiired at& pfen cellulose

ant i | ect i filns, ti ct d filns,

Bt S asirond e e e o AL b By e of
188 ofidBkdd 288 k@inB¥ PVA is a solution including water and PVA, optionally containing
methanol. Because TAC film does not wet aqueous solutions, typically the TAC film is

treated with a caustic solution to hydrolyze the surfaces prior to the lamination process.
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5 3Mor N pocs sold by Nitto Denko. \Wen reflective

pol ari zers operate by transmtting and reflecting
w@reoeirail y pol ari zed |ight, such as N pocs, apdi/Usmn&002505

retarder filnms are required, such as a quarter wave

plate and the like. Figure 5 and Figure 6 illustrate

one optical conpensation stack di sposed on a |ight
modulliaansther prample compensaton dimea tsosheds WXB®myniladd from Fuji
| .

ARTESARTLLON SRS S M APLERA iRl Foby
disuoiuye'mcmdﬂa hemb¢ref ﬂﬁ&tenv\hy@rm suc:imselmlbsbna@l, aldaltgmmn'dayer an
) ; Sl%% dﬁ ﬁlgﬂaﬂ W at?l ene :;%J é)é{%P OE? %all anXr coatlngs and
adberspens a‘WCbﬁﬂnfstaaaoMEnalSedjﬁﬂcztsl tbaee:hca;tmheng layersvéie theoativalted and

hat e surface, tr of op ical filns i ove
S RS B Rooy B Fe rgme v o bispRiene I et

i&@dﬁhﬁ&i hb()vel,SIeﬁCC fitind 8Bb&en }Sv]lflfcﬂﬁe& irt dréﬁttﬂ'ﬁﬂivﬁieiaﬂ alsiete level of
r. 1 ona, ane S . S Se
Ao A e aPra e ot aeotuin st Sl B3y o i he G e

deol] € dgRsest tﬁ§ BdRsiag glaﬁsg@terfﬁﬁdthhﬂvomﬁg expBhsdVel A8 tedious
anmmoni mat an g ane and butane. Coating (e.g.,
r&’ﬁPYﬁlP dupBs ﬁ“ﬁloé reWO@‘Pm@?fDC) cheni cal etching,

and hyepRkass inSretioARIo DRSS iEpFoved 8hcliBn aﬁaﬁlcamﬁle B
t he adhesive properties of the optical filns.

heredyvithaut 9@?@% a}dgwwgllxwmsy@ PAIMPE FqaEngs @fhyérmsz?m
tféajmi'%ts' UL &JEQO%QHAY a%nét?%%ﬁfac@@éﬁﬁﬁétﬁé f8a th8e gf @Ricﬁ)ﬁlms

Two exanples will be provided to help explain
1ﬁ1@¥QYP(éthé fdhegion ofpaid Elms. INdveksurfacedrepimentssipdluges | for &mimﬂ@)w
Hfonl ﬁaas%n tc,a9§ Jsbfﬁﬁhése LtFﬁlcé {}paru‘}l%!ﬁ inoRBEd G
handf i irst exanple ari zer
mmggn,| noble gases dsuck ag edorPand hieliim), Chihnmﬁh amatonlagmsthanen prop&ne,
%gngﬁtal%modi nments, is stained with iodine to create the
chrorsmrequired to effectively polarize light. The
ori efidbe ﬂolamdnsbmlcmleﬁirri:&d@cribsd hereiheer belusded oiithtahariety of other
enviro apsul at i t bet ween t harrjer.
PR TRE SRy FRERRE o bVl b e B biigud By lisplay
SLfch an?lﬁ)f(ﬂlhﬁs add@ms indialdet fog em’ip@&’, Ibﬁkhthlé‘se ﬁnﬁaﬁc@ﬁﬂﬂ&ﬁ?s& hg
[ faces the oriented an
e P LG GBI T B PAGT Gt s BN R Pva,

dbﬁﬁm@tiﬁliﬂspérs{éths’%l rQﬂld&ﬁvs"fblﬁﬁfeﬂaﬁ@tﬁHm&E&@H $&1ed ks, blidnitic back
does not_wet agueous sol utions pically the TAC film

tpidectqry, ébf@éalymﬂqﬁt% Raghy &ﬂeet%somuwaaﬁr diglegtiie P%ﬂkﬁﬂﬁcf%% and

g?e%ﬁﬁ%a&“eﬂéct&r@ the | am nation process. 17 WO
4/ 072712 PCT/ US2004/ 002505 I n anot her exanpl e,

conpensation films (such as W/F(r) available from Fuji
Phot o, Japan) useful in g mﬁg the viewi ng angl e
characteristics of liquid crysta di spl ays include a
Enamipde Aof different |ayers, such as a substrate, an

alig %‘Eﬁ%&a&f% FlhustrfEs a method for making simultaneously biaxially oriented
polypropylene film with equal biaxial orientation.

A homopolymer polypropylene (Fina 3376, commercially available from Atofina,
Deer Park, TX) was melt extruded and cast using conventional melt extrusion and casting

equipment. The film was cast a thickness of 2250 micrometers. The film was preheated
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LCP | ayer, a polarizer (optionally with encapsul ating
| ayers), optional priner coatings and 5 adhesives. TAC

wo 2doam7a1e of t en used both as the encapsul at i nBCT/ag®04002505

for the oriented and stained PVA and as the substrate

for the alignment layer. In a manner simlar to that

descri bed above, TAC filns are often hydrol yzed in

abi tedegtees Peloivs wih afaregpeciiratiog bE§Bh. Bfvas sdhdenensly Ariented 7.0
rtai . hat ,

RSTAEIF IRl 0Ly IERL DL EGERNRE 19 BBl eyLn

F@ﬁbnem'g veemghtamsthe fifre mfaa cenled th a Serapeni takie 0f) 1 &% ek CelsmndThe

of films during the optional rework

fj@@éﬁmiﬁeﬁ%wﬁ%%%gh{m?ntvr(%nt| on docunents i nproved

ad h e@llmmammlmmhlmmeeﬁ tlossed gelagizeroeds mdwsured nsig & Rakin Eimer

(R A Pecto Rl e Yo HRE BRI SE VAP Gy

viedd tHeR Gk tdposall ot fhally2dr, @takingp e pitbe oPiilicwitil fhelmsmlsslon was a

pr ov t he adhesion of said fil a
mlpmgf f QiR Rnsmysgion s mﬂsampﬁn B@b%was J f f{ néenfﬁfmh

R AEiBum @@ﬁ@ﬁséﬁﬁ& al AmbRETA betWebineBsded pabABIN Will be referred to
i ncl.uded o ni trogen, naobl e gases gsuch as argon
a

aac}?aolhréqarleﬁﬁ¥ edqﬂ‘laéw%\@ast t3fed by 48 fpgipss 2t phigpksrinsmissien

agliétpaﬁﬁel td ﬁﬁt oahy FRiyz6r. Ok 'r%l of fcliel 1%%@% 'tlgﬁgrah@fﬁﬂd}lzers to
can be used with a vari ety of I’rponen s ‘and

the infegsityrrdcrassedanetasizers, Iﬁnwmrarém@wn é? ths rc@lwst jatie (§RY, was 500:1.
liqu ] SHED £ .
i ncl Egnﬁ{agi{r’ﬁlé?g{ﬁ% e MD%%d tnes sergn ancement. ?é%?fhfrr% B@‘l‘ﬁm -
aneverr o &6 idogregs| Calsigs ﬁon tOQdepmg gbaareswis-foriramplead ewraild in the
frhl yer or continuous/di sperse phase
MQFFI@ WE‘{ pig?ar izers, netallized back reflectors,
pri sKedepcesdake fardbthahe TP end Ml¥ Wasetasured bt H@tdeg@eéﬁdkius for

riB i ot AP B Ghl R Rl L MO o8 e

bbki B6%xanpl e illustrates a net hod for making

si mul .t aneousl i axi al | ori.ented 0

W ¢ h Asqaas e oar BesHial GRoC SORORS REROgHRRPA2DUD. The
RPlaNP FeRRYARE A, I() Rwa.la ao 3317 6rhe Qﬁﬁlﬁﬁd Aid@ut-yf- g indibbseofiréfidtion
At of i na, Deer nelt extruded and cast

w.mf@w%ﬂw&&q Mﬁ‘é!cmﬁMO@ele?Qﬂ? B Coxnler- c B qugt-plane retardance

@Y PE Pltoduaf e tﬁeltmewesstnﬁ@&ﬁe Bt Rh&MUR RSN Ao 22R0e refractive
m croneters | m was preheated 18 WD 2004/ 072712

ipde/iythp @lmalp@eﬁzcy@sﬁow dirggiogbyiddhesaveres rafciiye index ip #ig plane
o;fmgeqqms%xglinpg RhaBYR, ) br #BSsi Mul t aneously orient ed

Example 1

Example 1 illustrates a process for making an unbalanced simultaneously biaxially
oriented polypropylene film with unequal biaxial orientation that shows improved thermal
stability and a lower Ajy.

A film was made in a manner similar to that described in Example A, with the

exception that the cast web was 1000 micrometers thick. The final film thickness was 15
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tinmes in the MD and 7.0 tinmes in the TD at a

tenperature of 160 degrees Cel si us.
W@RG08/072T12 ON,
135 degrees Cel si us.
m croneters.

The

final

Fol | ow ng
the filmwas cooled to a tenper apCF/8Smwh4/002505
filmthickness was 25
5 The transm ssi on between crossed

pol ari zers was neasured using a Perkin El nmer
nAO0mseeC tThp hatmerries in valieustseanandShe @nter aladg with WasVD and

AR i 2B B

the f
el vhig
transm ssi on was a
with the sanple in place was 0.15%

Hencef ort h,

Lanbda

ilm was then juxtaposed to
& piece of filmuntil the
m ni num The m ni num transm SSi on

t he

i Jyum t r ansni ssion of a sanpl e fil m between crossed

POl Bfand® $ Mehdat DE SHELERI| @dnd @ Adnaul depab ®raw at IT®NDraw
The pol arijzer was| then rijotated by 90 |degrees at al i,gn
its transmi SP8n | ax%€ palerl dl 9¥°t hat BHOt he| Al
anal yzer. Th@cgati o(efy theedntiengicyy of the parallel
palarizers tao infensity qf crossled polarigzers
henc&kbrth khthn las 16%e [cob¥rdst 13atijo (CR), was 7
500: iﬂxlsininifgége ahggs T ot 1he MD angds TD Wer ey
nmgasured by Suspending al filmlin an loven at 8b

deggr 38 Cel siifs flor 13000 hildr §. Th® riesult$s for 8
Exarp-e—Arwetre 3%+ At he—LtrNBb—apg-H%tnthe—tD:
Creeﬁxgesi st gﬁ%e foriS%oth e TD‘Tg%d VD \/\7&55 neasur ed
at| 10x4degrees9 Cel siigg fpri3sl jmnage undersa | pad of 1
| R inearinch (180-gmH-near—em——F MD-and -FB-creep
wer e E*Bot h 318% Anli%%-p a rlet 4P¥ance \TJag nmeasur d
USi Mg Nati @agl [ NSkhuneni®) RPAZ090.| The 3520 | n- phane
retardance (Ain) was 20 hm The in-plane and

out - of - pl ane i ndi ces of

a

reta

Me

g

refraction

was neasured using

%ghﬁe)?sgf]\gnﬁfagje@@upl er. The out-of-pl ane

e product of the thickness
times the difference between the average refractive

in the thickness direction (z direction) and the

e refractive index in the plane of the film

i,

&rqoipe | Arhaal® drbebBaigtibn jof CR65 % Bimink 25 Bceamempl e il | Aol
B{anpl el|l ivlugtratgs a procegsyd ofp MkefGn@AN | (m) | @Om)
unbal angedusiynil t aneouslly biaxially |orjented
paol ypropyl ene flilmw th unequdl biaxijal” orjentiati on
t NatExhqws i npriove®18 her m@P%1 gt &bj Il ty 3&ng &S| owdr | 265
AN Ex30 TA T3z M Was gnRd€ | Bog mamnes.s §1 m Iar -to] tawat] 165
d;scg@zbcd ilg aarrplo" A "v‘§45'r1th“ seepton—thattie g,
cast el was 1000 microneters |thick |The flinal| filn
t hi dkhegs was 15 2P95WO RoOTEL (727125 PCT/ US2004( 08250530

Ex4 12 0.02 3600:1 | 1 | 0.5 - - 8 180
Ex5 - 0.03 2600:1 | - - - - - -
Ex6 - - - 4 | 2 1.8 - -

|Ain] and |Aq| were averaged over at least 150 cm of web along TD.
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m croneters. The tenperatures in various sections of
the tenter along with the MD and TD draw rati os are

wo p@umet7in Table 1 below. Table 1 Exanpl e Pr eP€EUS2004/002505

Stretch Zone Anneal MD Draw TD Draw zone zone Cool

zone ratio ratio (C (O (O (O ExA 178 160 135 135

7 7 ExI 159 152 169 169 7.5 8 Ex2 159 152 140 169
Exampes 2baagl 3159 152 135 169 7.5 8 Ex4 159 152 135 169

TS Sy TR s b BB A e Ltpien
ofalblsepdcdsx aomlitionPepsl iaMhiFlatl i Ghe Gl FoiBhirickessor Betlp E3Apples
&outj . W(% M TD resistance (nn) (nm (nmn) MD TD
'%%X%PHSPE%é%bo:l 313.6 3.6 20 265 Exl 23 0.15 500:1

1 0. ExampleSQ addbD derdmadtrdid tHat Rbted béPerhtuies@mpacts - 10 180

Ex3 12 0.05 1540:1 1 0.5 - - 8 180 Ex4 12 0.02 3600: 1
10.5- - 8180 Ex5 - 0.02 2600:1 - - - - - - Ex6 - -
-421.8- - -10j0;,,] amd 1& ,tl were averaged

SH GBIt B RBS ) 658 e 0L WirsTCo Mg rgiardance and
doafiqaheslovealithlaneretarlafi@de i n a manner sinilar to

Exanple 1 with the exception of those process
conditions cited in Table 1. The final filmthickness

Eimflokh Exanpl es

Example 4 illustrates the effect of adding a clarifying agent. This example was
made in a manner similar to Example 3, with the exception that resin containing a
clarifying agent or nucleating agent, Atofina 3289MZ was added at a concentration of
25%. The resulting concentration of clarifying or nucleating agent for Example 4 was
1000 ppm.

The addition of a clarifying agent reduced depolarization to 0.03% from 0.05% in
Example 3.

Example 5

Example 5 illustrates the effect of reducing temperature in the preheat section of
the tenter. This example was made in a manner similar to Example 3, with the exception
that the preheat temperature was decreased by reducing the fan speed to 55%. Example 5
exhibited a reduced depolarization to 0.03% from 0.05% in Example 3.

Example 6

Example 6 illustrates a means to improve creep resistance. This example was
made in a manner similar to Example 1, with the exception that the cooling and annealing
temperature were slightly reduced and the orientation was unbalanced. An additional
process step was added to Example 6 whereby the film was orientated in the MD by an
additional 5% in the post-stretch zone. Example 6 exhibited a 50% reduction in the MD

creep resistance relative to Example A.
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was 16 mcroneters. 5 Exanples 2 and 3 denonstrate
that tenter tenperatures inpacts Sinmax - 4minin w

w@ea4depot ari zati on. Exanpl es 2 and 3 al so exhP@i/USH04/002505

hi gher out-of -plane retardance and significantly

| ower in-plane retardance. 10 Exanple 4 Exanple 4
illustrates the effect of adding a clarifying agent.
This exanple was nade in a manner simlar to Exanple
]‘?am""il”f the exception that resin containing a

¢t arpl?yi ng agent or nucleating agent, Atofina 3289WMZ
was &deiapleal-1a demrivemiprated adhesion oP bticallfilersusing kstrifacg

OB SE P D8] SR e Sy TR RAAE Whroh name,

anbl/@r playthd) gGagemded feduse shrfiepabamnemaincte Xy gon DiBYUpdn, asble
0.05%in Examle 3. Exanple 5.20 Ex le 5 . .
P e oG P P A PR aIE PHES chTperasaPatnes, dgical
dishitpe ald 19Redly s tréatmentd1Bayt A6 R used ol eahpxa thizladhesds pia@ies of
| N ,rrlnra@ner simlar to Exanple 3, wth the exception
hORUCEEMSr eheat tenperature was decreased by reduci ng

t he fERBmpREES a0 mdadmettEphébyRene EXhivak hidde # 4 BEHICLHmilar to
depol ari zation to 0.03%from 8’ 05% in Exanple 3. 25

Fxeaipis barg teRisAyriae & vatlan i grsaons silapp she8UTRCS: npr ove

@] CCRAF &5tbl A0S T/chP nth @AM ity (RRH Sf hidufd FRANEr
simlar to Exanple 1, with the excéption that the

(&bol Firgnetratraenisging higminasmsemized maurakgag:ag|fagrsygported on a
A0 5B LBk o1 00 00 S oRL 000K R8s poweco
SRre Badhr-inple (611 Wremhende bemetstodtimigap oAt vd; by an 30

di t§onal .5% jn, th -SET
@ 080 T 023l PS5 BT Byt o
axemples ievetao okxgempbecediratidh inMhe 200144 Q712581 2an 10 ppm;

CT/ US2004/ 002505 . Exanpl e 7 Exanpl es 7-16 descri be
(?1 ré@é’%og@ﬂg‘g? 0%t optical filnms using surface

treatment of optical filns. Surface treatnent may
i ncl dg, for exanple, corona, flanme, 5 and/or plasnma.
®Bsed for these surface treatments include oxygen

ni t r ggamplerBoddk@ibes a film using alternate surface treatment chemistries. In a
manner similar to Example 7, a 16 micrometer film was treated with different chemistries.
Examples 8(a) and 8(b) are described as atmospheric-pressure plasma treatment performed
using the Plasma3-brand hardware developed by Enercon Industries of Milwaukee.
Example 8(c) uses a standard corona type treatment with a different chemistry.

(a)  88%/12%  He/N;at 0.5 Jem?,

()  88%/12%  He/N, at 1.0 J/om?
©  99%/1% N/NHj; 2t 2.6 J/om®.

Example 9

Example 9 describes surface-treated film with LCP coatings. Example films 7a,
7b, 7c, and 7d were coated with Staralign 2110 (available from Vantico AG, Basel,
Switzerland) using MEK as the solvent to form Examples 9a, 9b, 9c and 9d. The
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gases, chlorine, ammoni a, nethane, propane, and
but ane. The use of coatings, chem cal etching, and

whyanolyst s treatnents may al so be used to enhe€/ES1004002505

adhesive properties of the optical filnms. Exanple 7
is a 16 mcroneter polypropylene filmwas nade in a
manner simlar to 10 Exanple 3 and treated using a
thimkness 9f thé dgﬂb%wlégtslawdr aee 5¢ heniThe Siaedign (mjerial wasctbeoerposed

tE ggﬁn%%d{é% usin% Eg ?)R{Eo hgn éavallzgalfe o rrfE\fn%éo%'_?nc OE\Ie%r %u nd

Ieldwiare) to as/ideiardobd afite mlAqap?wﬂﬂeda intidence angdid ofﬂﬂodugrees at
fuel rati

?8 i%\é?aéﬁ}%gﬂé% glo were f:he% 3‘5?%‘%‘{187 TRFOTS RUQT t? éa{Tnatmg with an
Abhesie, tae hivh bas @L&fsequentty fefilogalp Tok Allﬁesﬁﬁﬂ Tabb Test)waPerformed
cor.ona a re all, of t en coron
ERugeRanins SRS ek oSaminod et b S feR e
Mﬁﬁ@ﬂdn@ﬁﬂtﬁ PnalyRxst) ﬁleG@feQ&ﬁo@fS tﬂeea&gmhm lmaie@lap PIie s(B8equently
Cont r ol 4rea ]fE{xaﬂi‘g e 8 20 Exanple 8

gakd .hﬂwégryat PR 1% wapldexpit sodopeligangnte at ment
chenitgkkh@ples Wote FhenTBAGEWiLE b T8 hdlght &r@ﬁmhgem?xm@ il MEK
mcrometer filmwas treated with diffe

CHPESBE Pridecolor ECAdd(heacefyryretsred @(sgslplﬁ %L@B au¢ pdeblg fom

BASP %@1 %[1&1\91g9{a?e?13 Géﬁa%)a@ﬁiﬁl b %fgﬁﬁﬁ&ceﬁ%ﬁl‘aéﬂﬁq 73 UShil@le
the Pl asma3-brand hardware devel oped by Enercon

frome Géhey Bessl, Svitgeriapd)l Klde coatipg aap then gied at falssrgested sidsand
Q0 i . di f tr 25

é(;l% 08, Y8oh AR Rttt @f ‘21#% n aﬁﬁ%astg‘? %%’I%mym at

0 Jihewpateq smpdes setesidwddNi@entrosgedspldriza and Eyeduntdde 9
%90155@1?&1%&2109&?&@ &F%dﬁé;sr én%a%g&%%%rﬁgveg i}%]n%n'i Ea&gg)l In the
oxda‘mdemashmgsudnmthegnelaﬁidpbrfmmcleabthe stufEmtvamtenis ovab@c, 9b,
Basel Kas hes nttof m
B335 e ST Bl BBk T iBs MG S8 wimate ol ot e
dﬁﬁﬂffa&é‘s2004/ 002505 thickness of the dried Staralign
| ayer_ was 50 The Staralign terial s then
ex poSBHTORBE SRLHPE H50 SRt DY AP RE TSI
oy ydduk €l k@ Bladsl ahill Ghéﬁ lal:iihg the %& W 0 FVShAWR Rinpb@tures set -

a

provi de a_dose of n inci dence_angl e of

15
%450 degPesdelsiiwd 60 é?%?qsﬁlswéﬁoéwq IeFRstiesho Ty vocuned

WES Behs WbTahhidaRaQS: d%bbs%!%e fh Qerhidthd bhd St ﬁmecéas1ng order,
adhesi ve tape, which was subsequently renoved

the Frdadive qrdea pipeTionpangp ay 9p £ By i dnd 9d.

Example 10

Example 10 describes corona-treated polypropylene film with LCP coatings.
Example films 8a, 8b, and 8c were coated with Staralign 2110 and photo-aligned and
subsequently coated with LCP in a manner similar to Example 9 to form Examples 10a,
10b, and 10c, respectively. The peel force between polypropylene film and LCP for
Examples 10a, 10b and 10c were each around 50 oz/inch (560 g/cm) as tested in a manner

consistent with ASTM D3330.
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consi stent with ASTM D3359. Were poor adhesion of the
Staralign coating to the polypropylene film may

we@z00810727the tape renoves the alignment nateri aPCT/URE04/002505

subsequently coated |iquid crystal polyner |ayer
woul d exhi bit random alignnent. The sanples were then
coated with a 18 wei ght percent solids mxture in MEK
BEneplept i si ng Pal i ocol or LC242 (henceforth referred to
si npl I F .
Cucini 2Rl ool R Pl oo Bpylene film and orented
PéA o Sunface 1@&6@ ilnas Bxabiptes 78,1 7bny c(,?htuh?d Bers ddminated to an oriented

0 en..d rees
%‘}1&51% Jtaﬂg PVA lPi?na & f%%rh %ga%%? ) plb i hco 8nda{ 1d8 pesPec N
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RO ol R S Bl Bne Re R s aiR el S e
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creas reI ativ of th
Tt e LR AT AR R T B
cfl?ﬁfﬂﬂ(eﬁﬁ?ﬁiﬂ’ﬁ& ﬁ)l\)&hbliﬂhgﬁ)htlﬁﬂz{] Iléénlnhg&ﬂ)nﬁ he pwélﬁteéipe rf or mance
of any of the substrate vironnment stabil was
al so s adhesivg upRd Teirade ﬁ%ﬂ@ﬁ&a@a oAt da oo oftented and

PAhSAPORYb BRIl b kditich @hASInLdHE%Ne 0P @%Imaam@t&hsaﬁsfm
in two ovens with tenperatures set at 80 rees
6 Srede 2984 @@Vﬂé@%’é@tw adli Sa@plgwmﬁuwﬁlégiﬁeag 60 degrges Celsius

fofl hbifrGt P fnbispiRee oGSt id fFaiciRagneRt ed af ter

exposure to tenperature and humdi'ty. In decreasing
or derlhe lampygate Sirag Were thengayirapmepielly ageduh e®dsgaces (Blsius9p%RH,

2,00 By R0 LS AL ELOPRG L SFRLAER g
foxaspries: £0.4 gigh (2. 8p/cma fut BBemplerdmd ddt I6chziindh(170 g/cm) for

I e bs I

]?Ia%p‘?é dfilg{] 112%11%%3%991 QE% rférgi@(ﬁ] I}q’fnoﬁﬁ’x nﬁ%:i }énc}{l cSZSO
g/onpfoERzampple §lmd Ok, | Cb, and 10c, respectlvely The
peel force between pol ypropylene filmand LCP for 30
Exanpl es 10a, 10b and 10c were each around 50 oz/inch
EXffplgizn) as tested in a manner consistent with ASTM
DBSS 004/ 072712 PCT/ US2004/ 002505 = Exanpl e 11

Xémflfv?ééw PHeamingies Ahtiec ‘Feagqérppﬁz@@wk@%@ whprienied

mAy RiBRy heaved fiinmsxangdled 8h 88! & and ¥ werSWntiafied lofaakested
fll&ﬁ?@ﬁ nples 7a, .7b, 7c, and 7d were | aminated to an
11

eV 4 Glm iner werpich gimilania Bpmplerld. Perl doresediopilbs
Hxhnple 1 filkhs whie fun®itbelsibliar iCERSGI M8l ¥ic. 5 In al
cases, the oriented and stained PVA actual |y conprised
t wo filns, the PVA

Example 13

Example 13 describes surface treated polypropylene:oriented PVA laminated to
glass. The opposite major face comprising polypropylene film of Example film 11c was
N, corona treated (1.0 J/cm?). The resultant surface treated film, designed 13a, was then
laminated to Soken 2263, a transfer opt1ca1 adhesive (available from Soken Chemical &
Engineering Co., Ltd, Japan), to form Example film 13b, which was then adhered to a

piece of glass to form Example film 13c.
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and a hydrol yzed TAC | ayer adhered using a sol ution
conprising 66.5% 27. 9945. 6% MOH wat er/ Al RvOL PVA

w@e@do7205 (avail able from Air Products and Cheom/vsios4/002505

Inc., Allentown, PA USA). The designation, "oriented
and stained PVA," is intended to help clarify the
maj or face to which additional |am nations are

per f oFheegel farge Thike Jelkrai202 adhseidle t gadsamipifee ©f Example &n 13c
A,/ riented and stained PVA
ggsn%‘rz%ggrgg%absol lJZZ?%Hrl@g%Eta ‘ning 66.5% 27. 9% 5. 6%
MeOH wat er/ ALRVOL  PVA Grade 205. Fol | owi ng
%‘S{H‘ﬁ yon, all sanples were autoclaved at 60 degrees
s' for 1 hour at 1 at nosphere of pressure in an
air aExm&Melrc@scn‘bhecdrmai treatngent of IMGP guated ptotypropylene. The major

acé/ E)I{ ]%xarr{lgjﬁtfq 0 r C e 9151%t ?esats %u&%ce trga%erfd; tﬁnlfsenn ]9 1% F%‘?ﬁ 14a,

wux, hndASEMTBB%ﬁmsﬂihﬁmp&edtmelﬁt@wees were: <0.4 oz/i nch
/c f apgple film11l d, 15 oz/inch (170
/crr) ¥ GF naéﬁ@ilfﬁ‘g{é@’fl Im 11 a, 20 oz/inch (225 g/cm
bor Exz?dqadxﬁaflbmcihz , and 22 oz/inch (250 g/cm for
Examl e fil méé @ ,20 Exanpl e 12 Exanple 12 descri bes
f-anmi R QB8R A/ e treated pol ypropyl ene and
ari ent@firol BMAe asﬁg;{aﬁ*rﬁﬂ@ﬁﬁﬂﬂ%§ ed filnms Exanpl es 8a, 8b,
8c, and 8d were lanminated to an oriented and iodine
stained PVA filmin a manner simlar to Exanple 11.
Fegshpikgsces for all Exanple 12 filns were found to be
S|m?ar to Exanple film11l c. 25 Exanple 13 Exanple 13
descriBeplesiirdegeibes easenaderaied (L oP @wcbwmrwl@m @@lmm to

beRi @ﬁﬁlﬁgle tﬁ‘Pms o qee lan:[ tﬂ?te?{?ﬁﬁ%htte@ aﬁﬁaiog fst?ﬁﬁled PVA in a manner
conpr | si ng pol ypropyl ene e I 1°c "was
Nznle@p dired desederdanl Egample 31 ¢nfoym Exareplp éﬁméf tfant Sts U154, and15d.

[ t t
?otrgeg nggfl as gng 2 s%%t%\reééé\l@ﬁ 9 &2’?&1139 8 \rl?gﬁ% é‘gﬁ%el tfor
Examplc‘Sﬁlne tﬁdﬂlﬂ@@aﬁma& (ZEhgcm)aﬁrwm‘@ f@oExanipladfilmydSan)b, and
1o, form Exanple film 13b, which was then adhered to a
piece of glass to form Exanple film 13c. 24 WO
2004/ 072712 PCT/ US2004/ 002505 The peel force of the
?okenvé 63 adhesive / glass interface of Exanple film
nmeasured to be 22 oz/inch (250 g/cn). Exanple

14 5 @aﬁiﬂﬂ 5 cfbécrfﬂﬁ§ﬂ:rokcbﬁ$re@t6d DOR cbdt€PobpyMne:@R/ A laminate

C at ol ypro
ere glassy %xalgzle %nms 15a 15b anc? 15¢ was then laminated to glass using

Soken 2263 adhesive, in a manner similar to that described in Example 13. The peel force
of adhesive/glass interface was, in all cases, greater than the polypropylene/PVA interface.
It is envisioned that other optical films, such as DBEF (available from 3M, St.
Paul, MN USA) and Nipocs (available from Nitto Denko, Japan) can be similarly surface
treated and adhered to oriented and stained PVA. |

The present invention should not be considered limited to the particular examples

described above, but rather should be understood to cover all aspects of the invention as

fairly set out in the attached claims. Various modifications, equivalent processes, as well

25



face of Exanple film9c conprising LCP was surface
treated to form Exanple filns 14a, 14b, and 14c. The
wo arHoms1sur f ace treatments were: a. N2 cor onaP@r/uS2084/002505
J/cn2; b. N2 corona at 1.0 J/cnR; 10 c. N2 corona at
2.0 J/cn2; d. Control (sane as Exanple film 11 c).
Exanpl e 15 Exanpl e 15 descri bes corona treated "LCP
sopmsthup Sirvepre ) Mewdr the presentineention may be prplicalply sk pereadily
%{9%\ 155t 13 Qho‘Q@&eskhﬁi[ﬁ'tﬁ@éng &}ﬁchot[l%gfég glgm@&gloh ﬂl%@%ﬁp{%@lew
In a manner simlar tot escrib
dfith¢ wsthufrspecificatipr-e fil ms 15a, 15b, 15c¢, and 15d. Peel
forces were neasured. The results were < 0.9 o0z/inch
(9.8 g/cm of width for Exanple film 15d and 19
oz/inch (220 g/cm) of width for Exanple filns 15a,
15b, and 15c. 20 Exanple 16 Exanple 16 descri bes
"“corona treated LCP coated pol ypropyl ene": PVA
| am nate adhered to glass. Exanple filnms 15a, 15b,
and 15c was then lamnated to glass using Soken 2263
adhesive, in a manner simlar to that described in
Exanpl e 13. The peel force 25 of adhesive/gl ass
interface was, in all cases, greater than the
pol ypropyl ene/ PVA interface. It is envisioned that
ot her optical filnms, such as DBEF (available from 3M
St. Paul, MN USA) and Ni pocs (available fromNtto
Denko, Japan) can be simlarly surface treated and
adhered to oriented and stained PVA. 30 The present
i nvention should not be considered Iimted to the
particul ar exanpl es described above, but rather
shoul d be understood to cover all aspects of the
invention as fairly set out in the attached cl ai ns.
Various nodifications, equival ent processes, as well
25 WD 2004/ 072712 PCT/ US2004/ 002505 as nuner ous
structures to which the present invention may be
applicable will be readily apparent to those of skil
in the art to which the present invention is directed
upon review of the instant specification. 26 WO
2004/ 072712 PCT/ US2004/ 002505
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WE CLAIM 1. A process for making an optical film
conprising: a) stretching a polyolefin filmin a

wo poogo7ddiiz ecti on; and b) stretching the pol yol rET/mSiond/mn2505

in a second direction different than the first
direction 5 formng a biaxially stretched polyol efin
film wherein at | east a portion of the stretching of
WHChsIMol efin filmin the second direction occurs

i mul e . | ng.:.0f the polyolefin
Fi mff*ﬁﬁ?ﬁ%%?f?%‘%‘{ﬁ%%%@?%l%’ﬁ“%@?%‘? the biaxially
st rptstheling elpplybkfindilhiih afisadiretibeagd h and a wi dth and

bei tiall on- absor bi.ng..and..non- scat,t eri .
b T T
| i ghtformaingla biawiatlg stxetched palydlefin it vdgeai@ht leaddlh p@SoDHS the

refractjon rei l.east .two of ..the orthogonal .
o obleBRe PRRP FoBofm 578 H b Mgl i< e Btancous with
r et arttlasteechivg ofghe poydlefin i ih @eSirgrdite@ttonput - of - pl ane

QPTG a0 Ry B o g 0r b an oo g being

f Ul eIt ABYh sbesbiAg addndikehi@dink fe 28 BE&R1n®poldrization state of
cl arLfyf,q]%eaa g‘nt,. 3. The process. according to claim1,
whétsdlnlight nﬁ FYIBE &6%: AnG T prihogeial Hidicet ghisHpcion wherein at least
t agd bf @6 ortldhoftal iddi6es BF REBSIHNASCHN Al ahGn-plafd dance being
further conprising cooling the entire width of the

bi &89 am oy less ansk amrmiobplayeritardapcer heing SHmne p¥ geatety e

amount to provide substantial uniformty of the

i n-pl ane retardance across the length and width of the

Bi axi Bielpyoosesaseertiag to glatny bivéteroin the pelyolzBn §lm fikrther comprises a
MC@&ﬁg%?ﬁﬁF&ra%zﬂ&%ihgagnﬁl m 4, wherein the in-plane
o e e

retar e chang S than 4 nmcm along the width
and | ength of the layer of biaxially stretched

oly fi ilm,. 6. The process,according. t laim1
Bt o seibestiebdRnt I EoBRERTBERBPERT Rk fpePlGhoties
taekifjeh and width is at |least 0.65 nmeter. 27 WO

2004/ 072712 PCT/ US2004/ 002505 7. The process
according to claim1, wherein the stretching in the

fi r stTidipr&ets @bordmgROtlaine ) Yadthek Corht&irtdobligdhe entird widig of
a’%%ond di recltgeifion ﬁ he 1Qrﬁ%ce,ss according to claiml,

PiHY pFchof pabvelsfin i Ab eieetiys paeuyiq ey e bentgd 5
tuglf A% 6f BatliLplahddirdal€e ftds€theMndth dnd wilk@ of @ YMkially stretched
directiogn. 9. The process according to claim1,

pHElelihilthe stretching in the second direction is

5. The process according to claim 4, wherein the in-plane retardance changes less
than 4 nm/cm along the width and length of the layer of biaxially stretched polyolefin
film.

6. The process according to claim 1, wherein the biaxially stretched polyolefin film

length and width is at least 0.65 meter.
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up to 50% greater than the stretching in the first
direction. 10 10. A process for making an optical film

w@ommpnizing: a) stretching a polymeric fil miPCHUB2004002505

direction; and b) stretching the polyneric filmin a

second direction different than the first direction

formng an biaxially stretched polyneric film wherein

at | eldstrresegsmecdrdimg df claimel, whttewt thé stragehadg intige fistl dirvetiands not
' [ occurs sinultaneous with

%@Eﬁhgﬂg%gg?é %QES %mPﬁ&hmgﬁlneric filmin the first

di rection; mhereln t he blaX|aIIy stretched polyneric

{ o B Pk S P, L9 RBRRL O e e s

ol SOVdodreatér tht the streticHivg)in g sxc;on;i ,dlrexmdmz ort hogonal

i ndices of refraction wherein at |east two of the

ort hogonal indices of refraction are not equal, an

9.n- pl’Bié@rcFoeﬁsaefcd(aﬂi@lg tdehingl, Wereiinthe strdteifigy ia ik @tordWiretion is

ne retardance heing 50 nm.or. greater and a

vpeﬁqu% GFrien AP the deteling B e ity EBYR or  and t he

i n-pl ane and out - of - pl ane retardance are substantially
uniformacross the length and width. 11. The process

Hb cortiPiRgess doranaking aP(PP“G%@FéF?}n?IPﬁé“%oI ymeric film

f urq rb%tcﬁiggﬁﬁ)bﬁz%&n@ ﬁha%n &ﬁ@fdlfe)éﬁ&g aR@ent or a

nucl eati ng age process according to claim

10)b) wHetching tlteﬁ@bg@qryéil@ﬂm frsqeppddiregteomdiffersatipin the dirg direction

tackigighe anBiatidily SRl PAGRSrAHIRD Whkidth & %eabl AldMick e th

further c%ﬁpf?3|h% cool |ﬁg§@ é entire gl%fﬁ 5?5 f#g the

bi axisteiching of the phabeherio fijmrey the sdephddirpatiesf dasisisineulanesus tvith

pery UG BEIROR b o, B AEEE, e

r etwdiedartbe biagrbyg strdtthed bdmblhlc ﬁlmdbamgﬂubstalﬁlaﬂlh @on-absorbing and
bi |

aIC 3§ﬁ-§ca%t¥rn%%tror iatcleaﬁ]g (11§ po\ll%lm‘atlon I,s]taEe},Péc VlShb]I% 1%1}1i qd%?g‘l?lg gﬁ% gnd z
C h aﬂ@@nﬂeﬁdices&f tdfaiﬁtldh windreinutelbaznigvot dfehd @thgpbnahiidices of

|aX|aII tre ed | ymer
11 Fifeefonsere S flotaa g iag Sueiig DHBE LA GREA B Sap apot
t h@lagt febdr@dticBPeihg 50 h@ ofr biester Adra8eddi0md WwidthsTtat REH8l65hbter
the stretching in the second direction, 10 16. The

pr dedibe nyplapy a}drfglt%plev%qemdfece R etbsieptialyamifprms acens s
| N1dnB@ dnbikagthdi rection is up to 50% greater than the
stretching in the second direction. 17. The process
according to claim 10, wherein the stretching in the

seconthedh s Q& dc@&din%to UiQm{ P, %e/{’eﬂlrtﬁ@f)(ﬁf/m&li@f‘ln{ fifther comprises a

stretchlng in the rst difection.
clarifying agent or a nucleating agent.

12.  The process according to claim 10, wherein the polyolefin film further comprises a
tackifier.

13.  The process according to claim 10, further comprising cooling the entire width of

the biaxially stretched polymeric film an effective amount to provide substantial
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15 18. The process according to claim 10, wherein the
pol ynmer conprises a polyolefin. 19. A process for

woradosioe7an optical filmconprising: a) stretchP@myus2004/002505

polynmeric filmin a first direction; and 20 b)
stretching the polyneric filmin a second direction
different than the first direction formng an
Wiifernigy ¢ithe inrplendredrdondeyaamss the fenkiinandiradth ohthg biakiadly streiched
I%h%érgrhlﬂlf the stretching of the polymeric filmin

e second direction occurs simnultaneous with the
stretching of the polyneric filmin the first

fzg. e h%%?%:e%ﬁ%%hﬂg%‘dﬁaig ﬁX'{W érgisrg, &I?e%)iﬁm—epfl]a;n%% R L TREA S tess

a wd el
tharbs prafeini @bhg/the tangthlaad midth gf the thysrorf-bixaily etrétolgedfpotynat film.
| east one polarization state of visible Ilight; and

having x, y, and z orthogonal indices of refraction

Ufher dihe padcetsaasdrdingto ddimt Ilewhaeihhgareahingial thedkstdirection is

refraction are.not .equal , .an in-plane retardance being

%gﬁq cﬂzeﬁgﬁgngﬂﬁgw PGB ane et ar dance bei ng

50 nmor greater and a thickness of 5 microns to 200
jcrqps. 30 20. The praocess accordin o ¢laim19, .
or o PRHESSAGFYRREECIE 1y Mt Hhe sgheymeds hedist direction i

P46 1569 drederaBiithe Qfetchingl iR tHefs¥dong dageidh. 29 WO
2004/ 072712 PCT/ US2004/002505 21. The process

according to claim 19, wherein the polyolefin film

fUr t ek QBRI 4c8&8ing to JARKIOf WREreinTh?dretchiHg iRTHRGESN direction is
according to claim19, furfher conprising cooling the

wreisPe srpaderrihasythe strptchiigdn thelfirst dgpetnched pol yreri c
filman effective anbunt to provide substanti al
uniformty of the in-plane retardance across the

1% ngtThepneresti agedrding i Hamblilawhertingthespalphertvethprigaslaypoyolefin.
film 10 23. The process according to claim 19,

wherein the in-plane retardance changes |less than 4
i ¢ M. pilooesy farheakmigdintopticnd filve nghprisafg: t he | ayer of

i axi ally. strefched_.pol r, f.il . 24. The process
agccorsgletﬁ g 8p81ty316f;hc fgn 1%”%5%4%4‘“%%4 axially stretched
pol yneetching the pbbynhegio dilin i sbewhdiditecticn diffetegttiiin Be st direction

laim 19, wherein

geﬂtg%g %u'n E’(Saéﬁﬁl}ﬁq gtr#,?r.p%fcl Egl?rmgﬁé g{ng: Ee‘ér? gaeaistsa portion of the stretching '
of the polymeric film in the second direction occurs simultaneous with the stretching of
the polymeric film in the first direction;

wherein the biaxially stretched polymeric film has a length and a width and being
substantially non-absorbing and non-scattering for at least one polarization state of visible
light; and having x, y, and z orthogonal indices of refraction wherein at least two of the
orthogonal indices of refraction are not equal, an in-plane retardance being 100 nm or less
and an out-of-plane retardance being 50 nm or greater and a thickness of 5 microns to 200

microns.

20.  The process according to claim 19, wherein the polymeric film further comprises a

nucleating agent or a clarifying agent.
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not equal to the stretching in the second direction.
20 26. The process according to claim 19, wherein the

w@eooeziting in the first direction is up to 5BO&/US2004/002505

greater than the stretching in the second direction.
27. The process according to claim 19, wherein the
stretching in the second directionis up to 50%
greater than the stretching in the first direction. 25

. i . 1 | ompri
fgllq rriéﬁr% ﬂg%c%pgs‘faﬁ:é%rgﬁlg‘?% %?15[%}%??%&3@ tg%ﬂ@yolm?f Bl Ruthb&omprises a
ackifier.

22, The process according to claim 19, further comprising cooling the entire width of
the biaxially stretched polymeric film an effective amount to provide substantial
uniformity of the in-plane retardance across the length and width of the biaxially stretched

polymeric film.

23.  The process according to claim 19, wherein the in-plane retardance changes less

than 4 nm/cm along the width and length of the layer of biaxially stretched polymer film.

24.  The process according to claim 19, wherein the biaxially stretched polymer film

length and width is at least 0.65 meter.

25.  The process according to claim 19, wherein the stretching in the first direction is

not equal to the stretching in the second direction.

26.  The process according to claim 19, wherein the stretching in the first direction is

up to 50% greater than the stretching in the second direction.

27.  The process according to claim 19, wherein the stretching in the second direction is

up to 50% greater than the stretching in the first direction.

28.  The process according to claim 19, wherein the polymer comprises a polyolefin.
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