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WD 2004/ 072701 PCT/ US2004/ 002416 POLYMERI C OPTI CAL
FI LM Background of the Invention Liquid crystal

waleaplozarsl such as for exanple, tw sted nematiBCT/UN004/002416

single domain 5 vertically aligned (VA), optically
conpensated birefringent (OCB) liquid crystal displays
and the |ike, have inherently narrow and non-uniform

vi ewi ng angl e char ROLAMERIC ©PTICAL FNIMW ng angl e
characteristics can describe, at least in part, the
optical performance of a display. Characteristics

such as contrast, C@ackgroidlofdhaynveifibie i Ntensity

profile can vary . substantially in unconpensated, i
i o pl LiEr Syt Py AR Ay el QY B PREHL NG, Spele domain
desicalB dlignebQ Vo digtialty caRN 8RS BhESE (@@Bdf 1R &PQARisplays
of an_unconpenpsated display to provide a desired set

drd the dike dp s inkgrently ngwroy apq aejiotnifoR Yipadngmngle dhatggteristics. Such
RWiELRLR! chiracth®ilch 6l deYoribQlat R4 h AR HeQbtical b&SEn@lof a
different horizontal and vertical ‘positions. For

Sisalepl eharpgieristpresughhpd qontest.oaler, antaies seadg/intsasity el cen vary

_ il _ o . Ut . .
SRl 1D ot U A BIDC K e e R Bl AR R Hhsie 0
mandifes theke ehiaragierigfica figinethoselvéien wrcempensated display trprawpendesired
I: [ li.quid crystal di.spla or
30 o B ARG Ol et petifibls o b, vy ool 3h or
yiemiezsaih ﬂﬁferenplns‘izbhtamd wlalyicéj@ps:l’_émisr Eok; eﬁatgnpleainr ??ﬁhppdﬁhtyons
rrow yange. of vertjcal posjtions.may be . sufficient.
R A Do s b o B R PR o1 PGt g of
thorizanah biatertival pwftiongcal angl es (or both) may be
desiraple. Accordingly, :the desired optical o
conp eﬁgeartap%?n(’%fvbe?” ‘%ﬁ‘%@ thehpte SrPATRPESAR HEPRA gp dhe application of
cliealq@it @ystd Uisplay.CRét @R8N 9dind 4}PlicteDhs, 8 brdadR&e 8F horizontal
view ng positions. One view ng angle characteristic
PESItRS TR e laiedr i P SlasRelnaerioW Fash pY rricabpasitionamay be
h@icla Hn Sthat §pRlatibRe vieliHd fbnf s ¥R ragééd}‘lh%ﬁzor%trﬁ ®r vertical

contrast ratio can be affected by a variety o
faglesdpsbotanayrhetdeairable. \gcprdinglygthe desingd apticat ¢anupepsation for non-
LforkiQling Bhdid cifactelisy di | b iewi

Vi e(\)(vi ng1 alﬁ%I eg Solor gt#‘i;fc %Pé@g%%étp%ﬁééﬁg@ﬁ %g@l?vylln% he
®estemscoordi nates (e.g., the color coordi nates based

on th E . 0of. 1 light fromthe .

i spl o vt L ARRA Rind W 80 a3 bt ight g and
ithee dackastate eftthbliquidikiystgl dispdaydiThe eorgrasteatiacanibe affected by a variety
k t'ESPstiCity color <coordinates (e.g., Ax or Ay) at an

angl'e hormal to the plane containing the screen and at

30 lan&mastbe’r-vﬂmvi?@hng‘lﬁ' cﬂWamf@riﬂngé the Odé)lloﬁihﬁft l@ifthu giepn ifjl@ith changes

angl es. The Ini.tiaon of acceptable color  shift is

Horieiii e-&%@n@y&w todbs @H?Eﬁdaeheccaf?r GeoTdipten e -fhe color

wb@tinkitbebaahbal e €TV adest@iard)of (R agﬁ\y er?ﬁQﬁ@&ﬁpl%Oa{Eeviegving angle
S or

defined_val ue, for exanp]e, excee 0.05 or 0.710.
é%(aétﬁ’ff e(;ol?rt slfllggwn%e measur;gd by taking the difference in the chromaticity color

coordinates (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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WD 2004/ 072701 PCT/ US2004/ 002416 be determ ned
whet her the color shift is acceptable for a desired

W@ ea0407270i ewi ng angl es. Because the col or shiPCT/IE3004/002416

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

bh detemntined wlietler theabloc shift MCcﬂp%tevﬁada desirsdides bﬁfi&\inag angles.

n- 5, uni fo beh Vi 0 e ch ven
FREiuge P R e whmtF Rk §BwPehilaet of e, cobr
mmﬁ-lumbéltynneabmh@w 0Bk oPMOkpIxelieVIng Vttagstgul ar dependent

aof the liquid crystal La yer does not

trans SSl n
Rt POTPL VIO SUE TIPS AR P SRR BREb g non-

GhiltnSiSeBhBor dfRYRTs5410 BhAEG&WhE eVWRGR: dRETdRE PP scale inversion.
|ntenS|t|es of any two adjacent_ gray |evel s dpproaches

J'he pop-prifosp b&haéaorwﬁ@yr%w}@qpéh%?rgylar dependenyisangmission of the liquid
|cﬂ@ﬂa§ﬁlyé}916ésﬁmmoﬁoteﬁlceﬁmldvmh@ Kbltagh ¥phiealtd e lar]ﬁﬁ GrdYscale

scal e inversion occurs’only at sorme View ng a

CoRIsioRLaeE herathe rasie of innsitoselny @N%@m\?@s@mﬂé‘@és approaches a

'vél-ﬁé‘ &6

Jame S%ngﬁx)fgcrg ﬁ{ggge{érltle\}eﬁ% ch{?e;lnﬂl m%r%%gﬂgﬁé &qurlén fr&%ﬁ“ l‘%ggﬂly,

draysenle mversionmpenvsranty & spige viewirgyapilesl occurrence of

conpa I i f her concep

el oS B ek Biftsed Mddihos R Q3mSR R Ropap g o

Threpansater ﬁm’maﬁ of discoteundanize Gt dawthbk sf dunehidiesti¢ O

pr o r desired vie

St s TR BitaPdeofiihes Sspiomi vt A Slor eiffe, Qg oncepts

hl’ﬁ'ﬁldp Bmgfcltcohibitﬁﬁénsmﬂ bﬁﬁi*lﬂgeﬁfﬁlaif&s lleicy&TiG linGedfRf illéiﬁcompensator
m usef u Qr a ya of .applications including,

elovePifaridegptued Sebidndnl S bise. - such

as 20 liquid crystal displays, as well as the

di spl ays and ot her devi ces contalnlng the optica

conpensators. | n oneSYRBISEY githe Inventiont j cal film

i ncl udegerdlyl @Y Sfes@t 11&%1%511&@1&%9%6%)0%& %giléél fiftd & hﬁ k§d

pol yol efin filmthat is substantiall y non absor I ng
apreeefarsliertipey inplading foraamplasitio vempesisatpis fertdisphays, such as

%ﬁ@iﬁ %r}@{al eﬁb}ﬁé | & v %\Ptﬂ‘ée dﬂl}@afyg Qléﬁ%thg}%i% 1%§es antfu% Fh% aé? opttl\ﬁ%l

orthogonal 1 ridi ces raction
@mr%@ﬂwﬁthogonal i ndi ces of refractlon are not equal .

The r r.etarda ce

loss LEYEEmOERaBR, LSRR L RS O kittandbTh Bluxiaty

stettehed anlyelet fibH thamis Gubsgsmeﬂtyeron—abmrblnﬁ bk IhﬁFscattcnng for at least
fi udes a Ia

SRR o ERbiB Ront g vBiHan o i PrEiiee B s

mfiasmmheaé Jttyeaﬁmfoaiﬁﬂﬁrobﬂhﬂg)nall’iddll‘a@lbfS&&Eﬁ(ﬁfﬂt@ﬂotfe%al Alhe

h 3? rlz?gbﬁn stﬁ}e of vjsible |I% The

B§eres ﬁ%gl peet AP Wb sy andagiehsolute yalyettiag opt-gfpplane

Wﬂﬁﬂﬂmﬂbf$£@ﬁbrgﬁaaof t he orthogonal indices of

refraction, are.n equal .. The layer has an in-p

retar gheembp mte’f“rﬁ“b‘?m"@§.§md’f‘ﬂ“d§ﬁ 2 lysion f@tf@ﬂ‘@a?%é b@fﬂaﬂy
gitet€Hell pOlymBt AMEthat is substantially non-absorbing and non-scattering for at least

one polarization state of visible light. The layer has x, y, and z orthogonal indices of

refraction where at least two of the orthogonal indices of refraction are not equal. The

layer has an in-plane retardance of 100 nm or less and an absolute value of an out-of-plane
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2 WO 2004/ 072701 PCT/ US2004/ 002416 retardance of 55
nmor greater. The |layer has a length and wi dth of at

wo e@s70065 neter and the in-plane and out - of PEII/EA®04/002416

retardance are substantially uniformacross the | ength
and w dth. In another enbodinment, an optical film

i ncludes a layer of sinultaneous biaxially 5

geterdenckhofl S pumyomegreafer. | Thetlinget hass lengtisdrelntidel dfyat least 0.65 meter and

T8 SHBLRLRN0oT 5 ERghB RF b RGrges

yw1d1and z orthogonal indices of refraction where at

| east .t wo ,of the.orthogonal 'ndi s of refraction are .
not eJLACTe ‘rﬂ’éb‘)dl“ﬁ?’é’ranﬁ)gg ni‘ Wcé’gﬁsr?ela}’%togﬁla’é‘ifé@oﬁblama“y
k@exciwdbobinek ﬁﬁﬁ tanid s&fsta&ﬂﬂ@l 1oh&b¥abiHE af ndAlscattering for at least
out - olflw{él ane tar gegn e of 55 nmor greater. Theé

|95 BY'2 EO%St't“ﬁP Wsibledight Thelayer hag ket afdz eighagonal gndices of

FefedcAOEWRES at 18REHANTVR: aYinf@ked dF8ePIcBSERL not e ual. ghe
invention is not intended fo describe each di scl ose

5B AS 3B Hi-P1aRe winsdapcs of 08 ﬁ@rﬁré@tSf> ol apfabsaleie yplag efan out-of-plane
etk @R55 4% Il ripsss

éxanp Ces whi chrgegﬂég\;eﬁ]ﬁé?}gﬁ%%r tﬂl%cu ar%bg‘(lgl%% ?e?sdto >0
fHemeteEnbodi ments. 15 Brief Description of the

Dr awi .

cnder SromnE surBEY Lt B pfER AR fRRSs SQTRAEIT L ocseron ey
dlésslopgdmibodinmeht eravenyimplemoadiionartls wésehtiaventive rTTheCHiguréls

GRS bEQRA ha i1 RE GATRAN A1 AN. 005, L0, M £0

cobpdimgatse systemwith an optical film elenent; FIG
2 is atop schematic view of a tenter apparatus for
use to formthe optical film elenent; FIG 3 is a
schemati ¢ cross- seBiiéfMséription\sf die BFavarss cal
corrpeﬁslator stack. 25 according to the present

i nvent Mofiventppmay be moze completely Prdegsienddn sensidewstian ofthew

FdlloaAnOftdiled Hese APRANT Fhidus ShBEKmeRE 62 intd ih BSmection with
present invention; FIG 5 is a schematic

&%@%&?Péﬁ’é‘l‘”lﬂﬂse‘%‘@ﬂma liquid crystal di spI ay

accor gidNg it Pis alsBEenPHie FGREratlo R LIS nat@ ?ﬂc Pfilm
a schematic cross-sectional view o qU| crys §

glegsntay according to

FIG. 2 is a top schematic view of a tenter apparatus for use to form the optical film

element;

FIG. 3 is a schematic cross-sectional view of an optical compensator stack
according to the present invention;

FIG. 4 is a schematic cross-sectional view of an optical compensator stack
according to the present invention;

FIG. 5 is a schematic cross-sectional view of a liquid crystal display according to

the present invention; and

FIG. 6 is a schematic cross-sectional view of a liquid crystal display according to

the present invention.
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the present invention. 3 WO 2004/072701
PCT/ US2004/ 002416 While the invention is anenable to

wQ arosomsonodi fications and alternative forns, BEEUSIN€802416

t hereof have been shown by way of exanple in the

drawi ngs and will be described in detail. It should

be understood, however, that the intention is not to

i m t While theiifmeatidn i@ Bmémablehte viadous nodifeaticanbodalfeedatise forms,

descri On ont heltetlonlst 5

S s e RGtTe Prebpan LY it of camalfos Pelgfivigan adt by e
dedctibdddn dkthili I slidugl lieﬂinﬂbxﬁto@dldloﬁ@‘&w ahdfthe ihiegtidnly Batith Gifhit the
Det ai |l ed Description The polyperic qptical | mof the
rERto Fwémcplshem@dﬁ%wsed%éﬂlbeéy Be t@ﬁamr%ﬁiwemfeaﬂ%n is fo
16veY all iBliificafon@RBAIVAIBIE, QRS aIRBRR X IBRL Wi the QXit 8@ kcope of
filmincluding, for exarrpl e, optical "conpensators for
éheéb‘f@&%n such as liquid crystal displays, as well as

t he di splays and other devices containing the optical
conpensators. Wiile the present invention is not so
limted, an appreci atDefailed Dessriptions aspects of the

et ARGl R SR B e o
tveniaty of aphbstiogkaferding pezlyngemhaitllcal {em Aok el ;for@mdumsls, aptical

d{)élf%% e(r)rté fé)jredflﬁpﬂl gs,lsgc 35, lfql Ig\éegta (I’l]lsltﬂg}% a(l:slv? i tl%)e d%lﬁ)o%ys and other
ldevieds rcbllitglﬁrmtg tl&pipltlcailcoxﬁbcﬁmnﬁs V\Qﬂl@l‘ﬂhe@ﬁeseﬁiﬂﬂvmmlmt soellmlted
B flaedion o xiflou v p s ey iy Eed ot & aikcision of

shehsch@ples ploved®dlgendi cul ar to the sel ected surface of
the optical el enent. The principle 200t|cal axi s

cor r eEpydhaiblpwmegfingdterms; f&?ﬁg itippsshal lmpeh?q Hyesst

QARter & HeBliEHBR bivaem tRdclaill $e¥sé¥heteah iBEipeAfcAioh er ent
fromthe substantially uniformindex of refraction

al ongA "gipta tdenties afureninzertoptipad clsmienicsush as, dpstexample, a plate or
Reh Switfs Pﬁ&?pl@éﬁﬁm' a%ls%ftéh IEfeRJe@Eoeas tﬁ@‘ei@t@ao‘f&]ﬁa\xz&é”

systemillustrated in Figure 1, n, ere nX
ybstaatidllyrerpendiculpdo ithedielgeted ofrfaceéfitheontial eleuhanh gTherr@mmple

$pi AREE o Gmal GIRGHA AGlKygyci{ e SREAER I AN UGN ks

s".lildm lof miﬁa9t1on,@nﬁqrennnfﬂom tb@swelpm‘.raﬂlg dm&s"m 1t1®exaif seftagtien along
at e" refri

?I R Q pt1 i.cal. .
edfrg n%’ﬁ% no q u C Qlé Sprmfng € OéD 18a 7{18 so?ﬁ tg(lalél e FTH zﬁ?, using the axis
Rgstérn glusttraed)mlFﬁgmr@l &, e, - oiglwhare 15, 1] drkded amtlﬁdmmeemﬁ@éfraction
to the surface of the opt enment . pl at e"
&gﬁ%tﬂ?g‘ & a&grzé'f‘?si’ ’f?@léeﬁt“"‘g%tﬁ& SP“"QI BRSOHEDPY ’QQE@“‘%@S APy~ Dz - Dx.
%@Hﬂ}b&es &€ s%ﬁﬁc%?; OAnzx \3@1 Hel rl‘aﬂBﬁe@ Visdihis vRk.nci pl e

optical axis wt he x-y plane of the optical
el emeAn."o-plate" denotes ablrefrmgent optical element, such as, for example, a plate or

film, having its principle optical axis tilted with respect to the surface of the optical
element.

An "a-plate" denotes a birefringent optical element, such as, for example, a plate or
film, having its principle optical axis within the x-y plane of the optical element.
Positively birefringent a-plates can be fabricated using, for example, uniaxially stretched

films of polymers such as, for example, polyvinyl alcohol, polynorbornene or
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Positively birefringent a-plates can be fabricated
using, for exanple, uniaxially stretched filns of

w@odogmeasl such as, for exanple, polyvinyl alcobOl/pS2004/002416

pol ynor bor nene or 4 WD 2004/ 072701 PCT/ US2004/ 002416
pol ycarbonate, or uniaxially aligned filnms of nematic
positive optical anisotropy LCP naterials. Negatively
lpbkyeetrbcbna@em urgexllytabigned ditmbef rfemat'ieplomtsjemgnm mixdteb} L.CP
%gt s egat vely%lrﬁigrnégrﬁt d)\fq?esocg ﬁqug gﬁsnggt:%{? alﬂr arlra ed%lms of
megmuwmi&al dmisbtropi wexiatit LCEhaadals, indediag €& eRample discotic
birefri.ngent optical elenent, such as, for exanple, a
SPHPBdS"f i | m having different indices of refraction

al OngAa‘biaxiahfe%de&l’;(@églo(els a Blrefrlﬂ%ent’opﬁéalrﬁlément Ehcﬁlgdsafor e)?almple a
tarders, ca abrj. cat or exa i axi a
t%%&i? ghﬁ}fr%sc{) ﬁe frertitpdiges OE‘égﬁﬁPééﬂOBg nﬁﬂg%ﬁ s et axﬁasr%nz)-

fﬂiaﬁnéj kst UGS B4h B Yabdiorted H8F &inpl¥Oby lﬁa;é)ﬂ(i@ &@ﬁtmg }f)lastlc films.

i ncorporated herein by refefence

Eirmplet o tipgiatactprdens atelicnssehindl & Hatmt Eg?fr HP4S@ninespryated
HOre NP A% XA mg%‘%‘ I Bsuitd AP Bbhs 1ﬂ519dé\ﬁ1§rfs %vzgﬁﬂﬁq‘ P Fumltomo

(Gsaka, Japan). -pl ane retardation an
(Chemicd89. (sake.d apﬁalb alrrﬁeNlétp PDenkedo.i(@sakeskpite Ilaplbmeaﬁiaa:‘latlon

aﬁ& &l %?Elan@%ta‘i&@i maglgr%rsrﬁ%écﬁro%gcgﬁﬁ a %%fa?r%‘fali](?% Qs the in-

zero, axi al el ement aves nore
olapé mtaedatloﬂ;enmp@dhbyzerca thgi teexiah ketarder atetieent behgved afdrakit a c—plate.

SETNT R W .
fext5a0 dat llght] Re‘tader@ msth devee th-plaid @taedation bre Thiside@dsdro-plates.

"poly be,,u rstood cl ud ol yners,

copol Eﬁ%‘i@ %Olbmer Elg S/ Hhdpistop F‘HB&“ ‘ﬁ{)‘g TS OB RES 68
@bfyﬁﬁfs&ﬁﬁneﬂ&ﬁﬁ@’%@ dx m@ﬂe ideresnant froAdtHerE)) Bl onfld AdTombinations
t her s well as polyners ol i goners, _or copolyners

#r%%o? aaivefles Polvmes. sHpomem weprtienes fheheantby, forpag in & misoible

BLeRABY, For sxamplel sbek @ik or h&86dr, BRIudindHaskRE ication. Both block
transesterification. Both bl ock and random copol yners

Andrandpn erpobymanite s lydedvelaeseadientorbethirgise. 20 The term
" pol afhez@td %larfz@tflcﬁf '$eit:Q t@ﬁl?rfégoopd‘?llz@tfdnz éﬁ'du&p golgﬁiaﬁﬁxg tiptical

pol ari zati on, I'iptical | zat 1 on,
m@hﬂm@@mr pay athmzr@ma@dprs p@l@@zahm sthie amwhihle tlele@mrrcwcctor of the

r Sam. & nf@t d(%ég fot &Qﬁ%}rcﬁfec&dnqgho%%? $ul ICIH@HQ%S glcrr(le f

Atal ns A const orien
orientationes varies an 8 ysteanmtit i mgnieanivegrlanepolapikatios, the electric vector

i ' t he ectr] | e
RO IR S PSR BBl B e or
theebearh e€lighteotaies inor systbmatRmddner. beam of i ght rotates
in a ste term"hiaxially st ched"
refer tS“ rral?l'fl’fl?‘”‘g'? FL7fia§‘L}gré &h? gl“? g@ﬁﬁf’ég’e‘?%t’?‘ﬁg o i two
giffeireﬁat eindctiohhs; € Gitst OctioRald 4 Stordi direetdnOm tﬁeﬂﬂaﬁb oTeleOm .

irec

Nt of the film The term
O g B s G b o s gt
ipBrtloh bEdtrething8R 84chdf the two directions is performed simultaneously.

The terms “orient,” “draw,” and “stretch” are used interchangeably throughout this

disclosure, as are the terms “oriented,” “drawn,” and “stretched” and the terms

“orienting,” “drawing,” and “stretching”.
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portion of stretching in each of the two directions is
perfornmed sinultaneously. 30 The terns "orient,"

wO deoamy270and "stretch” are used interchangeabl RCT/US2004/002416

t hroughout this disclosure, as are the terns

"oriented," "drawn," and "stretched" and the terns

"orienting," "drawing," and "stretching". 5 WO

2004/ ﬂ)HeZtEﬁd“xE@ﬂHahlSQﬁl&éﬂaﬁmﬁdéI oeferd etht differehcebaweat tivon

or, ret nce" efer to.t ween two

SR SR E R B Al e Fisty T ST el eos

of t h®hopin Clﬁlpleﬁhle eﬂﬁﬂhtlonﬂﬁferti &f the pilotudgdbaihe éhffefrence between two

retard t|o fers.to the uct _of t [ rence

S GoB it RBne R RLYSHRCPR HBrSAS Tickars ot Mg optiea PaBefton

Ui mesThd¥ernt MiuekRpRfc flarddlion ORI £ thePr6dRNSS thodifBRnELS Mhe
"out - of -pl ane retardation” refers to the product of

fndlex of ‘fefféﬁi’@ﬁé@néfhetthlékneﬁ%@@ﬁ“%?(z diegtignt ¢fdhe entisalgplemrat minus

ol mkNAR Snddk L8 FelfilaObn(tEn A KARTkREY ofFhe dftRaIRMnR! Alternatively,
el ement m nus one in-plane index of refraction tines

M etepm refp tosthe produgief tilstdiféemm@p%th@mﬂex @ reisaatian plpag the
tﬂnuélegs%getroﬁf@a ectifn)tdh pageu gfe gﬁtr{% e&ée% %@Mf

i ndex ractlon ness rec
(OZthQHOFl@lGII'an‘) mdfces memlp@ ame@ihe ﬁmhiesmotiﬂ@ optieal almmag & is

%Bdetr (*d#gat?l%tgq%g— eé]og t1\) %{ ﬁég t I ua 116 oq\% 0 ngla%r'lee Ielrta? ttfog li]s

umpka“rast todlet skratBut e pgipgses-of sxmlwltyv generallg eghrtthe/ﬂ)selumfvalue of

ret rdat|
P B i UK 0B e et P e n e
tahievit kot when Malgduﬁq @J‘tlcaltdaexc@whos@fogpéfad’lﬁlerrethﬂﬁtﬂ@i kon
i1l be.reporte er.ei It is underst t one )
SRR Y RO o AFRRLGR- or RHGHR ol 4t B gk g orinted
dind ice:Rp ISR A bthy 16he tBlephiBalhte)f WilIGRédueda hépaliPe c Flate, when the in-

propriately positive or negative. For exanp it is
@E*ﬁ% %“ékOF%OﬁIﬁ%@Pg? B dusratialli£a8eliaad thednder jof fﬁf@@mm dheng

Fﬁﬁbl&l@@tdi%étﬂﬂ% fe&s 8RN 8- AR indikds!| BRf RHIGLHBI RGEAL thY Salue of

pl ate, when the in- plane indices of refraction are
éhfwt abplpag I]GVT@E%WIIHPRTGP%C‘ |aﬁ@199@1t0’? npmberaction in the

t hi Ck@ﬁec‘t%mg“sruﬁﬁﬁﬂtﬁny h&n- Ll%%ﬁ) 0 erts Hﬁt Hévgll ARG i the

But as descri bed herein
opticabflepnirhsingat kagt80 Ipmewtﬂahsnbw\feetp afrlpast! omodarlzatlon state of

R HE A sl B 15 AT P B b o
mheonabppmlmazledétgmrrent being at |east 80 percent
trans

east ne p ol.a r 0 {
vi si bl & %I g el 8&\}\1}]%13 l% HoRESe g%r}ncge Ffers to tﬁ%!ﬁ géﬁ% gl‘hrr@ted or nearly
reollimatet] Meﬁdlghhﬂlat istremsiitted tafoufiite bﬁtﬁ-‘daﬁ@&hent being at least 80

optign ed |i The ter hstantjally

Reend g&?ﬁtﬂﬁﬁs Vr?gfgr "Pi é&@egglaf%w? P! W%fe(;} thf Hitfiag cgre angle
RERES Han Rbdepfdes.i mat ed incident i ght that is

trans tted through the optical enment, bei

| east err‘be’rrE@Fﬂe rF%ﬁss%a@m\?éS}feé‘rthﬁtlS ?ruéﬁélﬂtlaé‘ﬁéon‘absorbmg

RAd Adr-%adkdRB f&iiaflcBst Ohe Yo18rhiAali6h $tht8 B vivtbieHohk, #1EQREIeast two of
angl e

thegthree orthogonal indices of refraction are unequal, and where the in-plane retardation is
no more than 100 nm and the absolute value of the out-of plane retardation is at least 50

nm.
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of less than 30 degrees. The term"j-retarder” refers
to a filmor sheet that is substantially non-absorbing

waere4omrioscattering for at | east one pol ari zat PONUS1084/602416

of visible light, where at |east two of 30 the three
ort hogonal indices of refraction are unequal, and
where the in-plane retardation is no nore than 100 nm
and t A8 nabhent udleeswed heecindssithiel 10 bt nebiflell & eheltehatBaitjon
2004/ Q072701 P /U82004/002416
e PTGty BtoaP. T B OR depally o iparRB Bl

lymbdte tHabe® of skill i the aheulddondder BQlivaeRtd e tdoied value (ie.,
ndlc ted he.term "about” generally refers to a

?m@%t § Fame {Ipfignor Feyul). dpmapy ingtenqes, thefepmse'about” ayinglude

GMABérel fiat £6 HumadEB thed RatbiBighBehttethweal ue (i.e.,
havi ng_the sanme function or result). In many

i nst alcat perprat.ievcaRs by Arsiht. %o hayeigh F@d@e like 310 Apnonyms that
bdF@ito BleRohQURARA JrQ sitiBnfleR rtl?es&f% gﬂt%@ fhgjc §B%hnck! 'dgx}i'de%c}j)y the
Wi ght percent, percent by weig y wel ght

fHgieht ofid W%@lﬁ@ﬁmulﬂh}a@ byrl@Per to the concentration
of a

by 1 hZh&%él?agiﬁﬁ 0?1?1&%1@&%@%@69 @Idgélﬁtg ﬁrg;fl}g%? 'fll? nfrr“?beas %lbsumed
Fidin tirteange €¢.¢.dtto Srinadddes Lntef, Rc2ATS5, r3a31@e,34 bnyd Endpm nt S

|ncIu l. ubs t hat 8
A8 RS e 0 SRl R i
51)d “thbé’ indedt plurak I’ﬂfesentspmmssf the adinttmtl clami/ dlhmeaaﬁaﬁd@d Thus for

¢l ai he sin ;

ST coteoeo A PipBisuieR OTn ez phiouan BRudtsidainye oo

dt mt)ﬁtcaﬁlp&iﬂ’d@ I Wk 8&d il fhibsspe&ﬁfatlo@%tﬂlfm& Bopeh ®lR1BAE el tOrmror”
containing "a npound” includes a m xture

t o
n‘F ety %pp Rysddn gﬁ,fpﬁﬁfuﬁﬂgdln nd@ dunlgss thgjcgntent clearly dictates

3@@ﬁh&;cat|on and t he appended clains, the term"or"
15 is_generally enployed in its sense including

" and/ BBuredrillessiates praxivrysientionyse a doporifiing the eptical elements.
ehesy, &8 d1s51a9 WEHcek, ﬂh!s- ;('dﬁd ¥ sze@ %Ol@égp&f& 3 R Pﬁi@nﬁ ?erngtlﬂ o the
in describing the optical elenents. nera
dislay end they peieis tyniepdly ploag theythighess dlmpmtmsqfdhﬂjdmmaﬁ Withis

‘ %l@&lﬁloﬁmll he g%édthﬁtlgf{ EP ulﬁlgés%ﬂleg%sgé}%e% nﬁ% z?xﬁs ssystiem of Figure

typically al ness direc
dli thpk axis affdhy S’(liﬂe defined it beqrarallie] to alnenj metfactehl()m ogthe Bptical

s&3taye tg nlof Fi gure
o3 gAY e bR widh e el BeRisE ot rd gt
surfaag. oTh&,HXﬁsae perﬂiéiﬂldnfar totat@ptjérGatface@h& R Mlicall§QlcnR the
Hﬁ%m.f&fe ? W%?th and |l ength directions of a
SGUArR °6r° gﬁ@ﬁ elewpfit ace. The z axis is
p er pea daﬁeuj/ af mbteridlatd Mdhdds cabd Reetoadiskeltife dp¥iPAl & leYements
ong %. i ckness direction of the optical el enent
escrl ed erem or 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-plane retardance being 100 nm or less and an absolute value of an out-of-plane

retardance being 50 nm or greater.
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25 A variety of materials and nethods can be used to
make the optical filmelenents described herein. For

wez@nprapr the optical filmmy include a | ayerP@f/US2004/002416

simul taneous biaxially stretched polyneric film being
substanti ally non-absorbing and non-scattering for at
| east one pol arization state of visible |light; and
havi nip axfurtyer ibusthativeamithdgeng Itheiolpﬂ(tat € nay inchide adzt;ief)mf

wh i ..
R b Sl S8 el TR 5 A RaRnRl O £l and

heh—@@ttélﬂ& fﬁmt(l)eb’asﬂ @R poRrichtiadh s‘raﬁf‘o@ IViSIbﬂb 1¥gthlt; L@ d Qﬁvn’@x y, and z

Q%E ﬁfas Ig tarda %%tggeﬂ%a t e ogr‘qeo gé:gg 1nd1ces of refraction

latel ms&qual, bty B AR EiafiRAde beln3 @ 00 Rini of Blss dridl 41 JBBYfute RE1LS6€n out-
a_layer of simultaneous biaxially stretched pol yneric

of PW%@F%“%‘E%‘%%H%PI §eHYn- absor bi ng and
non- sgaf f»&pme&; foQeriAtcapBRIT b&HEbi@%‘aH}F ket @ anﬁﬁcé&e%mﬁ’é the

vi sible and having x, y, and z orthogonal
|0ﬁ%qab@r§p%’fles|rd@ﬁqr@é@ hespin\aFreqosiepplgted| depprtial \h@tlrmfof tthvee polymers

an
el b tofi, e ettt ol gher i
ébgmp@melv ancbtéle dike. aﬁmmmorepelmmam @an bt @ndamdeo Iﬁmnnge 55
mi Qeri Any polyneric material capable of being
%I XI a??@ﬁéﬁ et ched and possessing the optical
pr operly@sﬁrd'mshdd:stfedeﬂamnpbt cyche elefimpélpmpils atechs, Br example,

e, far
g)gliz ntiﬁene nor d tile ﬁlgﬁ 9@@%ﬁ?%spolﬁeg+)ag§t g(}lgbutylene'
molyyﬂmylmnatderhe hlifo A hpwiﬁné molyblﬁf?]léﬁef B pelyt lEEltbﬂeKFA sPRELOr
e conbi to formthe  polype

GpPERIer T Py By BTa R enric | THa e RERe R Bl Brorby e can
Ok edpable pofoymBicS (ﬁjzb@d]luﬂﬁ)r sérﬂltcrﬁ)&ﬂlﬁﬂé' 1RateridPOTNSHIIFRAR: material

orhornene and the like | ypr opyl ene; pol yet hyl ene;
38%% qgﬁr%@ay alﬁ%bwéﬁlflsf P&Q@mﬂaﬁ aop-Frystpiliee magrigbeci f i ¢

pol ybutyheag 1lll§str9@\,teye(rrilb09hﬁeﬁp§ ol &tecrggt?inuuge,]fér example
pol ypentyl ene is poly(4-neth Iy pent ene) .

pely{atiylang terephihalaig) oae@lzzﬁeﬂw@ae h@h@lahteé afhe lbléqupamte‘labf
fd@srcﬂbé%e?elﬁéa)ﬁsbteQ:laf)db f?{)rgglgé% rggt%ﬁﬁ%r eslalﬁ? n;ggtgﬁfqé ﬁlla er1a1 The

polynmeric materia
@ababn@mefenﬁlcﬂemnbgd herﬁm mayalse ba bdpable oﬂﬁmmm@ non}cmysailhne
fn%ﬁtrﬁler illustrative enbodi ment, a pol yester can
include, for exanple, poly(et hyI ene terephthal ate) or

pol y( Belacrdate inchylas, Hierl casreple, attydatgsomytiedrylatesandethe Hke. 20
scrib

ERSEb T R b R Ry P i and oty oy

podthanwtate). mat eri al descri bed herein may al so be

capable of formn e . materi al

(o t al
Pol yatpgPReRehraaL et bifis el aip obayinyiidene
mebh@gr yl ates and the |ike.

The in-plane retardance of the polymeric optical film may be 100 nm or less or 0

nm to 100 nm. The in-plane retardance of the polymeric optical film may be 20 nm or less
or 0 nm to 20 nm. The in-plane retardance of the polymeric optical film may be 20 nm to

50 nm. The in-plane retardance of the polymeric optical film may be 50 nm to 100 nm.
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Exanpl es of specific polyacrylates include poly(nethyl
nmet hacryl ate), and pol y(butyl 25 nethacrylate).

wao-kaazgyel yrer specifically includes, but is nPCT/US2004/002416

limted to, poly(vinylidene fluoride). The in-plane
retardance of the polyneric optical filmmy be 100 nm
or less or 0O nmto 100 nm The in-plane retardance of

the pml ayfamiér@lmﬁ&tiv@aknbﬁdiﬁn&hmy nbplaﬂé)refakdﬁhwoﬂﬂ@@ﬁolylﬂ&lc
or . 0O pmto 20 nm The in ane retardance of th
peifsphidm maxt $xum of %efsn?rrPa%B% SRS 1 B gfrdaes of the

BlyRkAd tfc@ltﬁiﬁqm 0fnnt Medﬂ%ﬂo%’( 10S0GR. | BRlin la'nmréﬁﬁ}ﬂance
BeyglO nﬁ]pto 1010 Anm 8 WD 2004/ 072701 jp

ptthe padymedg ersalfdm may be S0y 19 o | yst rat i ve

enbodi®eikolulehElut Gf b éﬁkf‘offp‘i%n@ rAaB5Re Of tht B@lyﬁ’@hé/ ciapﬁlm
optical filmmy be 8 nmor less, or O hmto

Tias bp AQ pinay greptst, ap @fahQQQ ngt. Theabsobse W¢fdhwt10éalan¢ ilm
MRYadRe §Pth9{361?£1 1{11 1(}{1an 78 maf r@éatem?ﬁ Hrg% gdb%

retardance e po yrreru optica I'm may
{Tbe g@Bolutn vable Piheaps of plene rvtatdaece@f therpelymmc opuq@l filmemay be 100

8%03 Ig%%{%? gr’ R)fO n‘x{% 1@8@%1“‘3 C\% e o @@\93 ?ﬁpﬂce of
dwtpolg&nepb aptaacal filat ?zjgltamlsfé)or?ﬁ ;ﬂ grﬁatqsanlr yi:ilﬁamolg to ti}ﬁlolm{_(ale film
ol ety RirStiRens topRos Eos ofal o Pe

wmﬁﬁaé bEthe g%lgmahc éptilgmn ﬂl%MnePﬁaeJSGlel diﬂ'@r@:cter,gfpetatl 000 h. The
100 n The absol ute val ue of t
a‘eﬁol%ﬁr V%‘Peégféheroé’f -plapRsta na@fﬁh?epw?wml@?éb{l @y e 200 nm

bt %ﬁﬁt&ﬂﬂp Re1056 @mn Mhe bbsBTueafle ?thebalofIPhdOratR@hcH BF thé N
urther illustrative enbodi nent, the absol ute val ue

8olvmREC eRficalg MIPEIRS 225 SRBATEEIHES Uprio 490 e | Yrabselute value of
%tduﬁéf plhhd BaPBYcRE tRDol AR PQ&@ ﬁfrt)l?ﬁxay HP430Phnt 8PS B, up to

he absol ute val ue of t’he ou | ane retardanée of
tlﬂ@)lpml ynmeric optical filmmy be 200 ran or greater

up tog f t

ot ar S pibnlHe opife) BHA SR N ilkBed e il or2 i Bl o

IgremeorTl@rwatnmrl,c opfcal Glni OGChamera thidkeesa I(xsdltetqum)\oﬁB mgcrometers to

?IB(F m?crgmgtfrs Bﬂ%ﬁg rrérglgtgr:s % ! egml%iongegegs A )i)ngzrérba %B{lc]aﬁg 1im can

ﬂi@s&e}ﬁ'ﬁhfckﬁbsﬂ(ltdn@&ionb of Tﬂnﬁ)ﬁ(ﬁnd‘ta‘d & B hitiottetes STHezpolymeric optical
rectijon r onet er.y reate ol yneric

0 RELSE bk T S Ran o RiiweBeES vab0 wietpmRisyr 3

m cr omet ﬁftﬁerﬁ@ustr&@ve%@ﬂ)oﬂihﬁéh@ FR{pBIyPeHt optidil HOSBAISa t O

t]ﬂH? m crqoneters.. The p émerlc optical film.can, have a

leTsde rgcsion) 4tda FReRCBE to Ainireieieisr She pplymeric optical fim
b kR 1R ess (R irRBAbN)GE 1k iRkl to 25 iR &BrsN8%EpSlymeric

thlckness irection) of 10 micrometers to 50

ga(nghave a thickness (z direction) of 15 micrometers to 20 micrometers. The
polymerlc optical film can have a thickness (z direction) of 30 micrometers to 40
micrometers. The polymeric optical film can have a thickness (z direction) of 1
micrometer to 10 micrometers. The polymeric optical film can have a thickness (z
direction) of 1 micrometer to 5 micrometers.

IMustrative embodiments of polymeric optical film include a film having a

thickness from 15 micrometers to 40 micrometers, an in-place retardance of 85 nm or less,
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In a further illustrative enbodi ment, the polyneric
optical filmcan have a thickness (z direction) of 15

wore@rongbers to 40 mcroneters. The pol yneri ¢ BEI/USEN4/002416

film 25 can have a thickness (z direction) of 15
mcroneters to 25 mcroneters. The polyneric optical
filmcan have a thickness (z direction) of 15
amd:armhmmue yalhe oPgh ont-of-plaed wtasdandehe 150 amyorgrdater.Ophotheal

t.hi tl
eh s P R R iR e o
14} hmmlﬁé’teﬂs,aatﬁn@ldch tetde@8sof(85 it 61916ds] Mid)an@bsolute value of an out-

] ronete m cronet er The ner.ic optica
PR A 20 R AT ol G PBLIEBHClufes  polmerc
aptfmpmai lﬁirvnng thickie8$ RO 8 frficrohbtbid$d D@t ot EmEBROM IH%EIE§

polynmeric optical_ filminclude a f|In1haV|n

fqtﬁr%%gES%% A1 1855, Adanghinee ¥aligolay opf- e%mreﬁasdan@rpf 200 nm
%ﬂ@z{t&C A rofle AbHRIEBe ﬁncﬁﬁe%ﬂmérﬁ:%tlcal %IMawng a thickness
004/ 072701 PCT/ US2004/ 002416 ~ and an absol ut e  val ue
fPmdn neigiomsterplodfanipiomaietraticia-niice 18T danee of 1 wapeless, and an
@lgbgltulﬂae\ralue%ﬁ gh 4 ﬂe ?&Lﬂd%é 0?2%% &Eérkaﬁer %ﬁ*@l erﬁﬁcldﬁhent
havi ng a thick nesg ron1 15 m croneter
icldemanadymsericaaptica fibh e dng @ thigkdess dromofS5 ra‘@rqmmtm toI 493 s,
b o] I e.ret
Ay eR b e Ko b bbby eoe Dl APV AL ot
pbhg/mdwcesoﬁﬁﬁ)ﬂ |nuad>r gidakem hamhﬂgnﬁoﬂﬂnentqmeissesfarp@mnibﬁc optical

211119 g%vm te? {h?ck%gsg n%] %%%En}gg l?? éme,rg{n% %C i?n inp gc% rrgfargance of

000 amdor leb aed srefbasidevaie of an2B ofiplanddrietagia@ed @250 AR kater.
nbodi nent.. i ncl udes a pol ynerj.c cal film havying a

PR Bl rETRaiment e peos e GRAd apice Bl b it irbps fom

nficroh e t6 80 Miclan&trs Xin lﬂ—gﬁc@fé’ca@danb@&SIvOO ARbradks, and an absolute

absolute val ue of an out-of - pl ane retardance of 250

Splugypieniont-ot-plars e BEdaBerRS 4P Sryaten cArpdess embg«bmyﬁenql@es a
g&&h‘@ﬁé offtichimiiBAav G adhibHe&HRS $ nfufr@ﬂbt@pto@ rﬁfchﬁ?ett&§ §n §Pplace

m cronmeters, an in-place retardance of
reiagdance piPO4pm abloss, ardeanahsaliete valueef apout- plarpel ramdance of 300 nm
I,
P42 D60 crd e e LR Hmor MR LR R ncss
frownhS4gicrgnstasio2emsictome B, m mmbaretr@alslanca of 2hnploatess, and an
an_ahsol ute val ue
AL REC AR oy e bR e 1 ANRAEC L1 C Ve
15 An"ﬂtdrwﬂymimmhm fitm cancavele Engthpod yidth bfat dgakti CEH meter. The
havi.n kne S8 fro Cro
ROURRESIRR Al G0 SR GO | e nobaneri
apﬁtamﬂnemalbw €length bhewidth et Ut 1 3 mébaNEhd SIlphe Wplical film
of .400 P g@. grea&g Anot her enb di rent includes a
601 Be P 10eGsp a3 dtiof fhiralA Mgtel- (The ifaissnd ogefplane

et G0 I isRhbdtahtial [y foRREBEsShe BRgth BndPRBIEof tﬁ@ﬁﬁm@tﬁcﬁ)tlcal
20 nmor |less, and an absolute value o

3&&1 Bl Rl crefastanpessebstastial omifarm Q@O%ﬁheglﬁléﬁg apd width of the
ﬁ&?ﬁl@ﬁ’é o&mqqmm?%rs hdietiiRse @oMGh-YIFRE bt ARLEGRhe) chidBing less

aving a hi ckness
than 4 nrn/cm or 2 nm/cm or 1 nm/cm along the width and/or length and width of the
layer of biaxially stretched polymer film. One quantitative measure of uniformity is

defined as,

10
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from15 mcroneters to 20 microneters, an in-place
retardance of 20 nmor |ess, and an absol ute val ue of

wa@rooat27of - pl ane retardance of 100 nm or great B€T/UI1064/002416

pol yneric optical filmcan have a length and w dth of
at least 0.65 neter. The polyneric optical filmcan
have a length and width of at least 1.3 neters. The
pol ymeric 25 optical filmEamihave a | ength and width
of at least 1.5 neters. The pplynmeric optical film
can have a |length and a wdth of at |east 3 neters.

Tiherejonensl width of fidm oy tA;B s the masimuet iasptae cearidgion and A7 is the
substantially i for acrosthelen h.and wi dth of
TR ?W&“F 6et%§g’1‘t}°8a nyfipp h@“ﬁ)‘ﬁ‘f‘g%déltl"’fa%‘ﬂ%}’ oRfinwally ke
3&&&&@% ip@llyyr f6Rhin@HHE MEEA FIm ! AGaltRNGHAg BNEHAEWS fhcfildes, for

t he ﬁmsrlc optical filnm refers to retardance
emn%e, ﬁa laﬁqﬁ@r%fﬁwrtg@ed%ffrymlhw@yn endiigisngelides, stifferinan

Yot flfo-afticRs MR GBI, 1 nnfcm al ong the width and/ or
Iength and wi dth of the | ayer of biaxially stretched

pol yniabiligarsinclede fefraampleaanfivideptaiiozere agants.nfistayic
d ‘an al (S
'ag%nts gl a!iss(%é}@ &Q%ﬁé\@[ B044. OFL%Z&% %’gﬁé ﬁ#ﬁ%@@%%@éﬁaﬂ,@

max mn ~in e over a w dt
ibaicands Extnsion @14@4 eakingsgantsland dectms@dtiOpinhing sidshe

m ni 'Té{?sﬂamzmo?l%ocﬁi%r? n?ﬁh% P8} ex %la,rbtlj'ﬂﬁfh% Q%en?sda%d nu&ea%ng

additrves ma ona
hegantsi lfgyﬂt&ibzaum moéulﬁelfsmidm rdkluplag theak” initlet buugaltyf stretched

g gﬁ%ééé ?}ﬁlghlgﬁlg Q'ﬁgs’rtei}f; a&f)? {ngal?ig% ﬁa%%gr?s'%g{ 1§ any afhount effective to
t@luka ‘fhlam”ssucls ad, fcfremmlge lagenits 5 Omm&pppﬂdsﬁ 100Ip@ s, to @00J000 ppm
i zerg include, for exanple,
fbo B 8§§{)€0B PRRY 9 229 SR8 t%\g@nq QPPEnti-static agents,
U\/ ab"ShHﬁﬁg‘eS),r sélitkohné gfldesfiécﬁxbdav{llhg efigdes cbli BERAHibIIGted ldéb‘endlng
[ nCltE for exal b%l cants, extrusi on ai ds,

3PS Fgetgns o PO siistiony FRSeapple, BSfE REbalidens ins

@és}ﬂ‘ébla kd hazakilRge sondiahdle bﬁacbéb@a{bﬂ)éj@ewﬁ*@ r Ilﬁiﬂ?erﬂéhﬁodlments it is
cl ar{?lﬁ | ng agents and nucl eating .ag

%{g’u ORTPRSks PP aggentaply Vwawwgfxalnalfefor privacy
gﬁ@o&b)ﬁw la %hllr(\/we"rtr&%te SR SithlesRRINY ORGP R b G Fith T

stallization no |f|ers can be priesent 1 n any anount
éF‘foé'&’PﬁlS\?@d@t’ﬁplaVeduce 'haze", such as, for exanple, 10

m t
o TR 5 I Al o

@Oy Praseyt |Hdme®h@tml h@élﬁ rBAC wiag e ngtamn@; bcssm@tamllb &om Fuji
'F’ﬁ&b @M e@A@qﬁﬁQ g}erﬁgal a%ﬂ-:qg arr (G 8@%&11%9&8&1%b8&t 4b I?l?lcrometers

appl i cation. For exarrp
to over 120 micrometers. TAC is made Wlth a solvent casting process and exhlblts a

nearly isotropic in-plane retardance. TAC typically exhibits an out-of-plane retardance
(absolute value) from 30 nm to 120 nm or more. The exact level of retardance will depend
upon the film thickness, polymer comonomer composition and the optional use of
additives to vary the indices of refraction.

The simultaneous biaxially stretched polymeric optical film of the invention may
provide a wide range of properties that are different from TAC, such as, for example:

lower dispersion of the refractive index; higher levels of out-of-plane retardation for any

11
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desirable to have a |large solid angle of acceptable
viewi ng. In other enbodinents, it is desirable to

wa@eoord7gl control the range of acceptabl e vi eww@yu§1004/002416

exanpl e, for privacy purposes) to a narrower range of
angles than is normally associated wth an 20
unconpensat ed di splay. The polyneric optical film of
t2hen thickaatsios therpalymesip pficel Blo ¢fithoiprention seretsatAL; (n’ﬁpﬁ)led

t T,
SRES SRR ob B Rl €6, 8o epa i it
frlahwfgctaries; ability ta bhselylcnstamzaﬂag@pMal ploperkiescten subetmiddiytc-
&Eﬁ?o gﬁa? Hﬁ ﬁg)ﬁalcrgtg dlg,% thg&) I’ennc(:: ( 0 iR e@ms tﬂeﬁi%ger%gr%%?r be
thaarrek thain §‘rAtG ﬁms@vlthm qnhﬂm@r emn amdm?megau'vé@ptay@nemadalnye, the
' {
FOAP o2 AP P PRI e ERRRU e e

r et ar Neweehitiqhds foepantactitipg polyinerid d)ﬂtid‘hltfhinq{ﬁﬂesé?en developed
use

r  copposition and t opt i onal
i ORI o ERRE R @ SR narFschpsin an groiching he
polynilet ﬁ]li’lemliﬁse&nnd)dhradtioﬁ dﬁfe&&ﬂt ﬂﬁﬁ thelIR4t ViTrBStiof f&ﬁhﬂlg:ﬁblaxmlly
fil E élonma tErowdeavw e range o
5‘?%%15 P eflﬁ m o Ablogt £ pit 1@%9 ? SrRtchme, n digeroond dirpgsion

QMEﬁJﬁﬁul’canle&W with §1 St LY i thel 16t HREHAC tThEQedhUB foims a

her, Ieveb% of out-of-plane retardation for any
V\E&?@@%?@% m peiheprperiisomd tebutes dessiibed pvpess of

t he pakMARES t&blwillﬁﬁjetcﬁ bb1nBfic filEin afk‘é‘?dén%ég %a}‘xﬁér%%&?e failed to

TAC, inproved noisture barrier resis
REadureideal peliedoatisal fmitghepiepetiesant ﬁtt@lpmq:swescnbed above.

BBRHEAC b ch Nl lﬁg’}h%llg; hrelcRe8RS 's!—:c}ﬁeﬁ‘tﬁ? f'n%{{lée{’ Fﬁet?kp %% £:8'5tm

prO erties fromsubstanti a y a C-
ﬁStamaqh@teahr@etron (¥hd fplbiwed@mstretdpng thalfilh llIi ase0bnd ﬂtmlsverse

P B ek PO AT et oty non

vhigormoptieal propetties kvstsibats. tlhhasrbemecbbsememataheﬂnmsmm
| bel ow, can w .

Pl Mioec B AR PR o B Gl ot bty
Stearehet) pelymasy e}btm‘pbﬁim Ehles,ehd digdotiorafele d16ve bptital axis is not easily
sithe 0 aflrs ction and

ntro 1ecg Iﬁ%vevle\g ah%g?ﬁ§/%optlwqe 1F Rroges§ g%v&rfal? itp Brodpespolymeric
dptfcfabﬁlﬁfstvaﬁt}{jthﬂpﬁob&ués dh&hthﬁbtﬁé%(b&‘ﬂilérprefs@i{tlﬂv’éﬁtuﬂl bi ax } al Ihy
10 st e At | east a portion of the
St ot SHIEPH HEELE BEP el Podp s PPBER aMS Sl has some ofthe
§toﬂl¢his Ao Wifthi sEihehtlihﬂ?ly%la&ﬁll‘y‘ Bﬂreﬂ&leﬂ Bofyﬁl%ruf: bptRhl film in
quleCtl on. This technjque faorns ymeric opti cal

HANP E5USS e 9yp Hbsé‘?”tﬂitaégouéh’d’l%ﬂ"flb’lsgﬁf)@ pebysreric gptdcal film.
gh@iRneotbly BRIaHy kctéead pbnkNc ?ﬁcﬁtfﬁﬁ‘l dregé ud@fddg ?Jlxﬂﬁérﬂ:

a sequent]al manner have fail

peftcp il witly rafchyT onticplaronerties tawéatkﬂ’o@t@ér Inj additigncby employing a
ﬁhﬁ[‘chﬁ%ﬁﬁﬁ? bEERE étp:%m%ki)?%%ss i giexm fiﬁn &mehﬁ@ljlal Et%lmy

bi axi al ystretce |nasequn|
and redyogd ﬁgckinp,@ vRgiabality is realized over a sequential b1ax1a1 stretchmg process.

The process described herein produces polymeric optical films with the properties and

attributes of the present invention.
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in a first machine direction (MD) foll owed by
stretching the filmin a second transverse direction

w@ Tx/o7atay of t en produce polyneric optical filPCTMIB1004/002416

"patchy" or generally non- uniformoptical properties
and attributes. It has been observed that the final
stretch direction inparts a greater influence on the
optic Eigum'?olﬂiéﬂtal’f%@ tengthematiciviaw efs: teftett Apparbiua firahiryin@Out the
r | on
3)1%0? {1 %51\?3%('51%{;?02 tgrg%rsn‘fa%lsber? gthg]t}gg%llns%ﬁ)scont rg eé&N
Fefd2es., Teutftrepm@ua 3 mpiudamazfssttside salbnoarﬂssedftmd eldfe adil eicbn

N I TN

Sphm1athahle(asj bd)};es In‘ladqed éﬂ’(f’y\/hﬂt tlehdlh&ﬂhppm yrﬁ’&lllusﬁrate@ﬁdhelﬁhtlcaﬂy as
f|| ]% S5 S0 (? hl:le 2 éﬁgﬁ)mated W th Al
quen RV eb PR 3’? ryel £iins ﬁ’&? gbvc?w T B P ey more 1dler

fcl1bsﬁ4| msZBthéldI thea niagr bk $\8¢Jﬁl$er Ulﬁps@ét&)ef\ibeﬁ e40hl g REB1EYE12Y on a

bi h |

S Pt s ] P eges B i in & BRI Sopoiie s i 12 the

fdirbetiod axeﬁcawatbynh@m aP e WA®IOf €he oIt Slﬁﬁillarlf/ Ialna&lw setof clips 22,
ut es

i L SRR 5 Rl ey s o v

&t fhe bAd3iof GheRAI0 CEISScliph DDA WERBRY fSind dlgkd Anmp%aaﬁm @l the
stabjlity and reduced 't hi ckness varl abi |

(duE§ton é]ao"W@f the agey althe panter Bf g il At vhéteeqlﬁ Qf@hedﬁléi:]e?s &4, the
3hpsTe2PrRa8SHe G838 06.1 PRAIRDSHEA Ronith QQHQ e BB %@Eﬂeqral s to the

optical filnms with the properties and” attri

tei%'éanﬁ? ektbatententpegiin thacastwebiopopelit throued the tenter. (For clarity of
RS RR0RE8 %é&h&nné: oGk trénceloh ltjl‘ﬁat({u?s'i% ofthel 1A have been omitted
schematl c view of a tenter apparatus for carry ut
tffoe Figyre @@ sEhegstretched film26rexiting theTbrgertraat terworayl ub éord{iter

ent No. 5,051, 225.
%k%?sté%ﬁ%gﬁggf gll ﬁ%ﬁ%oérphe(%eﬁ’glrﬁl él first side rail 12 and
a sectheipdyrde cambé caktlintor shedtifarin t Ipeepaiciawadd snitamtsfoZ giretching

?tﬁq-r ?At% & ltllgﬁsii124de£ Inl 8% -Ege? a’ghr I Visglgcl?&?%g §ast ﬁy ?emllng golymer

de,'sm ingh the feed h(pﬁ)erZ@ﬂf acdirezld dcfelws Wlﬁh@éwﬁdhb@ﬁatdr Gﬂlbf dkti@dSion system
pen box ai rs_of v on a
IR Raer R G B panGs ofel P arebES e finye baosengous
Inielltu The polesier dah e extimid beodgwa sheélt &ie oilol ABtaBidy &N HEEAA]
on_a n rail. One set of

Siine 8o The FoBint ind spned Ardspinginatic poses frspibed

rhaﬂein T8e extnidee weBli hfa? Gk q%hclhdddﬂeli@tt&chn@ Yed B eneAlip@¥S 28lon the
e ends of lii/he rai larly, another set of clips

12“ ancysegondirpily ke 44 FOrPed)f%i?eB%@fquéh fhe destsarrappanetus by oFhg optional
hddting kdd 1h8 b |
t het ng nds og} ﬂﬁg@ r %lﬁﬁul e2 %milng%&%gr %ﬁ%}'ﬁ/ Egegs{sﬁﬂﬁl%an?éudy
edges Tadilptopé Pa%slthfﬁv%hﬁeﬁ sqchiens: piieheat sdction &hstetclpsection 18;
t <t

:aﬁdépdr%g ftfégéh?l;zeaﬁlgﬁl’t Qet%fhigl‘?foc qlh tﬁeq)ge%'lebtjzsgeuoﬁl 1 gatgg ﬁﬁ‘ﬁ gssl}egtlted to
yethimpmappopyiae tamnqratuse tnge talaawg atSigelfmemtsmd)entoﬂ strttehmg

e
rv@ﬂhhlﬁ bh%khlgeThi@{htr%eﬁﬁlgc%oﬁil %‘ﬂ&gs 1%? EGE? c? Fen owan
further into zones. For example, in one embodiment of the tenter the preheat section 16

includes zones Z1, Z2, and Z3, the stretch section 18 includes zones ZA, Z5, and Z6, and
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15 illustration, the clips returning to the entrance
on the outside of the rails have been omtted from

wo-2@une721 ) The stretched film 26 exiting the PENUSI004/002416

may be wound up for |ater processing or use, or may
be processed further. The polynmer can be cast into a
sheet formto prepare a web suitable for stretching

the pastrsireteh setctioh20 wpy inchitle fanen . d&/Scandde Ihis onderstddrithat the

B%hyya?%{r dtnﬁ)éng) gos(f ?‘:;tm@{t se ogls H1Q¥ Qach)ﬁ%nﬁfde fgvger ro?xshope zorﬁtesothan
dhsicaete Fuotherowhhm tiextreteb i |s@:|t101$ V& ttleriIh éItcamBgemm Dm«ttrou}j e r

barre w.th. te r S ad ust.ed, t o produ st a
T e S R N
ﬁerﬁhﬁed 1ndh@saﬂ’@to® imdiffeicat Aone. (FODé}ﬁdlpl‘@MD andCH3 biiré1¢h each may
eel. The web b i axi d accordin

BT om0 BEQ ot o f B ot 22, snd i e, B sttt
bectehuRACATear beft thaloddr, @A thaf Bekid Befbdd QheCdthdi’ anddverldg tRdther.
%hﬁ 25 first and second rails 12, 14t e pr.opell ed

A I, piher pippamen :93 ;5'5‘?% &y qegur l?ﬁ‘?é’f% P‘i‘ ISCT‘I’{% SIER- T
axehpld) 8119 ﬁttdacm My R¥utilF4Ghd 26 waBout afly NEY stREGHWeckfin@YZ5.
order or simultaneously The rails 12, 14 pass

t hr oudfting fietching di the HH2 anc}:i?reﬂ% ey 3leR preyhinthe prehgagseshon or
?@s@-tséré}gh HAtmEHR SecROs F&%ﬁﬁﬁ}ﬁ@ llti fh@ %ﬁ%&ﬁeﬁﬁﬁﬁéﬂﬁd%tehﬁg may
reheat section 16, th I'mis heated
h@gnaglp?p@?a??) a$"é€t‘i}é¢ﬁ3‘€%a‘i<l§1ﬂ@uerlafﬁ geng 47 efbeyonda Stretchmg may
DR r-et ehi 30 w t hout breaking.
%ﬁglﬂ% Lﬂraglz%?gﬁct [ otﬁg Zggécstzﬁ)o%g 0[%%6 18, and 20 may be
br ok e hhecsygnnt efistrpteling i the Maheey bd:d;ffemfatm the ainpurg éstretching

SEAPSISN 0l 55 DRSS 25500k By g

thao thedemurinfetetZdng ifiShe BRd THGamaumelof s’izietclmg 204 /TD7RFHe up to

P / 04LQ02 t he post -st.r et e, .
R T U S

f mﬁ)alapa‘edﬁ stedichirgt hefts ¢ proamld teeptied fia tvitk Rt bssadaliyonsform yn-
ch |Q§Iude fewer or nore zones than illustrated.
P?ﬁ%? M thin the stretch section 18, the TD

( Tr an’Sheeiﬁlﬁﬁm@' Beasbpeliag thr@igﬂlﬂm’pb?ﬁ-trdaﬁneﬁnt ?eetl@hzm Inttie sdviion,

hi Di

e s B SRS KRGS ATl b BTG tetching

Q¥R I Bxis tARnaelcahBeSé/6RETCD 282Gkt BRYr arS sl Uindl Hay¥tYpefBfned to

two or three of the zones 74, Z5, and Z6. Furt her, one

EBPFRYHIBE Propertiessofytha fiel il suehcandipariopd stahilitnt Alse, a sgpall

ERYul 8telhxRginah Rithed 8r Bth &fe TENEhdMB AR cEen Be Pkt treatment
Still further, either conmponent of stretch may occur

SoptigmQ Relaratiombereiyeders by acogyapencrofthe mida frpibe TDvpd/or a
%&ﬂv%?g@ﬁhe'@ﬂme%@é’ﬂ cl d:@ of Bl AT B i ?ﬁ%hé\@d&;t{??to? Bress

occurring 1n Sonme stretchi ng In

?othediiman g mmﬁoﬂl\ﬁm he preheat section or
post - LL&f éﬂfé ?xfn%%? RRAL dlS §<§1‘§th/9 i mei: 3’ pr&:)é?sr%hgitloﬁgq 1ntcﬂlﬁ1n§ but

enbodi ment trate stretchin
28t lingteddo ﬂhlcmgpqm}onmﬁ tthtei polpaneir ot msm,dﬂm cZ?tmgran&: gyabing
%Injél%gt%gl, e tiﬂi%){emperature history while preheating the film prior to stretching, the

stretching temperature used, the stretch profile used, and the rates of stretching. With the
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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

wo b@n/otiter anount of stretching 15 in the TD. H@EUS2004/002416

amount of stretching in the MD may be up to 10% or 25%
or 50% greater than the anmount of stretching in the
TD. The anmount of stretching in the TD may be up to
bétfitrof Bedeashing Beteiy ewt ofiskitl lmathetahmaamﬁﬁmltanpbr all of these

BB ER RS obin sy BineSht Bised Bttt apd MR RRSES

S u bst alnt doalihgyofithe biexialiyi stretchddeopeical €l mehgbegin be2fdrelbi@fier the

fil e propel | ed thraygh, the post- treatqent
bl /0Tt e PO R Hosseeh ™ th fRo1RE Bo Uk o) S which
(151303 toaioﬂﬁﬁig dibstantths ltHe%dtlﬁeQﬂ@tﬁbﬁthrﬁ twwéb?fr&ﬁ the edge portions 28
St‘% L% ant hsér et chi nrg ?CCU{ S tre?t nment can be
L F fivin it niactentd b urprisinglagneseoling
REmhEAHIDA EiChe btraRhAsE ohdBas REQDBLI @Sm@xfové hﬁfd‘rﬂnrtﬁ |of in-plane
fil such as di rren3| onal stabjlity a smal
5rBce 8 punepertien fitas whenrpgplidin a%ﬁﬁ#eoflﬁ%amwnan@o%g may
?fro@fél@dﬂ'f)y folcdiR® cBRRLtdd eat ment 25 section 20.

axation here refers to a convergence of the rails
i n t hie afditignapplication efgeéegivn emowtt of ranegpplngimprdvpsthe ross-
@fi‘é‘c‘ﬁoﬁzﬁng) VhriatiSh Nh-pRhe ﬁkaﬁr@JtIXnt Re 1lfu§tgeh!{cf ih 9k 1 Eers Below,
on the ['min the TB MD. BI axi stretc 0
by prgloyigg gwwllwmr@dwmbyafmr 3@@@8’50]@081 ghinei hasross- diredtional

|t| on of the

E%Ejy‘}rég?ﬁ%rm glaﬂé);e a!njlla%{l: glgte )lng%stsgﬁg gue h| ng 30
paraneters, the tine- terrpesrj}?ait—m‘“e history while
preheating the filmprior to,Stretching, the

stretching tenperature used, the st retch@profl | e used,
irieducpd Fherabditpio agtively eqnitabthe yiossdiregonal (I D)ariation of in-plane
%@Qﬂt@)ﬁg &@ﬁ?%émggé{&qgé}ﬂrﬁctmgﬁgﬁé {stosf rrﬁguitapcﬁ %J%olymenc
teachi ng herein, one of e art may a
aptycabﬁlnwtq) a élﬁahlh‘éfsiéh (ipel-ehmeter & laiwietoberdi metet <Dr53 meters) and
Eﬁgﬂ} %g%?ﬁ@éﬂt?#g gﬂ%éodgﬁ 00?15191?%? %{Jaﬁesanagglc} IThe Examples below
dlusteate haetictpof rredesding mmrbwgnmemh@p@ymenwﬁtml filineof the
g ?qi m%ntﬁ)‘hr et ch| ng | n the stretch section 18. The
I ng can be "zone" cooling which 5 refers to
c ooI [ @gtmlmmtmnstaltca* d:ap ltlfm-ned usinga mrdatﬁoﬂlhff&&t@buéam elements
o’n eeotlcel?r%ets 10{23 %t a-at] i nfthr d o~
& SI5p PP US B G BRI3E %P e R PP ergp]F F’é‘? ﬁﬁaﬂﬂersz%%e 0
plawls i tviptedi anpimﬂs ah@btyieratthers! forsdatiod fRI3hdthg oA &ed) @Plates, and

n found.to,i rove un rm.t - pl. ane .
P a0 B U ST e Rt Pl pfest Lighif Col Disalays, Totn
a\rﬂegfgf 86iis| New aermuq11999)ﬁgcsl Part@ltmys 51304, 9033\5lsté¢d34b35 612,801,
r%rlés%eal r _convection. addi i on appl i ‘cat’i on of

35545 h 50 Tb g o8 Lot T Resrb vsligens Publicaion

Bo9.SFO 04720893 4-RNFRD 01750394/ 8N bk hieR arefindofoPdt@ R rein by reference.
retardation. As illustrated in the Exanpl es bel ow,
he optical elements are configured in combinations as described below to form

optical bodies or optical compensator stacks. Optical bodies or optical compensator stacks
can be formed by disposing a polarizer layer or a cholesteric liquid crystal material on the

novel polymeric optical film described above.
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by enpl oyi ng zone cooling imedi ately after the
stretching zone, the cross-directional (TD) variation

w@book7bane retardati on, as expressed previ OUBLTS2004/002416

dinmax - ~mm in W15 is reduced. The ability to
actively control the cross-directional (TD) variation
of in-plane retardation is useful when considering

t he pﬁigm’e Bcshd>wsaam¢it:d corﬁlpemamrf mk a00 thgt pclugeverjiretarder 310

%i%%psgf ona inrslt.‘rfS q_uugc stsl la}%? Eﬁ)s etgr ere:'l 1nc§ deﬁ a ‘iayer oq'r

tef¥or
sionitacoud M@lammtchgamlgmméﬁmbmng euﬁm:mlalm n(ﬁ%h(&blﬁ@ and

iEreetsaiaor aare paee g tan e Vol Tl Ple e 104 =

S/,I dntizofthé dodaldRdipgses edfiaciionveivid ﬂ;lba;t(ﬁ?? lof &ie o@tﬁﬂ@ﬁhﬁﬁﬁ&@é’s&f
n be formed usin varl 0] I erent
G BB o KRG OREBES B REt DAUIECh AL P s 201 pi Speeate value

6|f2[31| dAt-86plaide ﬂatagdaas@ ‘tl)éﬂrlgaSU 1 oré@éa@éﬁder s, t vvndst ed o-

o T e B oo s g pRPRChSIg oo frt i
BryRhEhRS 32@MaPBe PSR, SPL-pBXdAReikel N Yeh et al .

Optics of Liquid Crystal D spl ays, John 25 Wl ey

So ns, FI&EWWBWS fhatgbogptice), camppRReRiad98 may, lmmeeﬁscond liquid

4 é&éZS éisy%!sgd &0tk ; ]] -retar@ck 1@@12&6 gre%&r 59d may be disposed

, , and 5, 986, and atent Applfcations
Petyeéncthe ﬁ@hhqm@swsmmﬁmzhwaomcm_@ 20 dayendas. dhe

\é\éz:bﬁ:(bll 1 e?ljgéjr&lqﬁﬂeg’ h 34 ﬁlgy geee{ned @ tgyan aeglgt% SPhE llkg-h@he ogatlcal

opti ca nment’s are config conbi nat |
d@smlisdwdtablg Bounay ﬁfrtbpwncl@@ﬂa pvéarlzbtddyee§3@dlspxped cmthe first

g 1{19&&%%@8{3’%6 ﬁ% %Lﬁ&l!nggglq C?% %f rggf?é{a éi%lg)ogledn%etvgleen the

poihmer k’aecr 33leed therj-retacdbri 16 s ﬂ“hef pdarizeglayet 380 ysty &k an absorbing

I i tj | il )
TRt B Reliog ol DR R b R aebistbetismpaed on the
Ebsgﬂﬁleg Plaizmydayen 3pbri th‘eazibs@bﬁig PoRketiag laytedsk caﬁ)Be ﬂlb;atsed

bt dgbinegofori s ope 1l ey fou el oy er

of  SFiglieUanERLIsn @uaaql oainbms&bf #icke0 tHaO¢RBEY £-kialddt 410
bei ng subst anti g{l non- apsor bi ng and  non-scattering
fiispossd op g glprizsh YR,y iThetTebrdes ¢ 59 melyfes 4 layes pEsipuljppeous

DhARially £k BblydAc NRASbeing bMant@NF ndn-Mish @hon-scattering
i ndi ces of refraction where at | east two t he

&rahlses Aag Polaipatensstye of vighledight dhe areéarﬁwl@aw Y, &4 z

'oﬁhc%oﬁeﬂ Endi®k 3f fé%@@tﬁ)ntiﬁ'leﬂﬂgat iegg ﬂv@ Bf 6 ol tRSInAMHIAR of refraction
ute val ue an out - of 5) ane retardance being 50

BfeNeF caypk an @rplawetafdian@tbemgdg amer jest aid angpealutg 2glue of an out-
o R Birdah i h LSV B rPRL T 1 @l . The first liquid

The optical compensator stack 400 may further include a second polarizer layer

440l 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
layer 430 is an absorbing polarizer, then the second polarizing layer 440 can be a

reflecting polarizer layer.
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crystal layer 320 may be an o-plate, an a-plate or the
like. 10 Figure 3 shows that the optical conpensator

wa@t@ak7300 nay include a second liquid crystaPCl/agm4/002416

325 disposed 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
seconddditionsl l}ltycns y&t lzd added/oror B@:‘{veematye bisicalcompphsatien stadks
%8&%5%@ z{ ge lA&(ﬁ 10n ghgp‘u%gal 1a Fr 1?81}1 ac?r(r;e?(gl ! 1%6 Igﬁ%glgt aa/ers
@rplattsea-blatasandll& d-plqnas ahdotheyhkal | ayer 320 or the first

l'i qui er 320 osed tween the

pol arlgzer (z’arf/é’P ‘f?islf)on?apr? Saltlﬂlégtfqﬁsé?na g Tg%’ %@t major face and
petand major faay ef a BGD panyl txea manb siailat 10 Ghat Whio&rcbﬂﬁhtl&{al a

r ectin rze refJ ctin ol ar er. 340
SO pR et i, Th Grsfis mchsBron Yok tesrapa ibas
@fovid&a vﬁbé‘r&ﬁﬂgle 1 ref@iid] foz Exaghpledy BlaxidBRtabRA oD pKlicS PiesHasbence

bet we ref]lecting polarizing | a 340 and t he
B B EPic i kAP o lon S FiRs A Tarieasing

Qﬁithﬁﬂ{esw&lz@f Mtﬁ% 14HRng BAthe IVEhildEl@Sreth, it is possible to
j-retarder 410 disposed on _a polarizer |ayer 430. The

fahﬂé%tsala%mwalwmpﬁ%ﬁa RReack Yignarariger veiich is thinss then a conventional

Bbl@ﬁt@hb%oﬁﬁafnﬂ{goia@ﬁoﬁﬂ|cMﬂFJﬂsﬁloB'fihH‘ bei ng substantially
non- absorb |n%§tl non-scatterin for at | east one
5%

pol ar TexentisH @ quahcgmmnéatpns @heribephaboye gantbgrugestin a
41t Qisoﬁﬁcal)fll Fﬁ?@arﬁ otl% taﬂﬂﬁ@t%k ihddghi ﬁ:%eéﬁlglfmsgﬁg ¥@§ tﬁagﬂlt)

where at | eas he ort hogona
reffeetice; ingriransflegtiee Chsnla}éq tied examplej Figyt Srildustretens skamatic cross-

Q?c'h@?al 1009, o glugt?erctﬁfg gﬁg’mﬁl Eyé?eg'ﬁﬂjoq}lﬁu&{% é"ﬁghq lal%lfl g 50

ane retardance nm or
dppm@é bn @mﬂnf»@mlsa)trmﬁnﬁtoas:tkcmm tlnm;ncfudci atnenetardm b lmélsla)sed ona

oﬁ? ﬂgﬂd B&st@ laée? r52(1) a’gl% drre’&aﬁd%r gllo 1§c§iucge8 P garylerz ﬁgffém&ll&ayggusi)%lally

cs‘aetclt@é po]dmspo fibalbdiag m&:enantialﬂge ne el binpoind mo scugtetify BF at least

%ﬁg pcgz?rgzgﬁohlg% t%P Ylﬂé]% glgp g%Q%pggl 6 gz;tslzyg gft ﬁlq% | o%o gona?mdlces
pﬁfe&ad:tmrwhefef at ldagt tivb oSthe [aﬂhdgfoh'cil lintiices bPde@hctibArd ﬁot @(ﬁhal an in-

l.a then the second polarizing
A?Eae 562%3%83 being Lfﬁ TR 1 Iy aﬁ% Pphsolufe vialig of an qug- oi@lane Tetardance
26104 5042 0 Ereled / TIBIROA Q1A% Ack 1 la&@ldﬂb s li ?M@ El%/stﬁﬁﬁaterlal
qiggdded o or_ _between the opti cal npensati on st acks

FsEligrid e stpldayes B may Bern ¢-Plaigaan aolﬁﬁﬁe@ﬁ%rhelhéfy er

I ncl uttgs opftiesl cBPEMRhBr stalkl 0N FR ?tinc'h@)é 8lsSoond Rl @R8I Tayer 525
a-pl ates and/or c-plates and like. One or rore

dppprsearn Bsapeder T1810r Sredurtarderail O lsen bedisnesedduetwesnahe second
fihid lorydR1 @Yerf528 EncPURE firsp hé‘ul? @&chlqa}réaﬁ 8. TiRGE:Ah liaulld(aEBrstal

panel “in a manner simlar convent i'on
daveni2sireayhsiaa orplde.gmarmdate ainthe ke dlhe ﬁh@cad) parigeabator stack 501

%‘}E@rﬂﬁ?ﬁfcﬁ@e §b@%r ﬂl‘?@&@b *ﬁ%gos%@ QY Fhe 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

polarizer. A reflecting polarizer layer 540 can be disposed on the polarizing layer 530 or
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provi de a wi der range of retarder, for exanple, a
bi axi al retarder or c-plate, birefringence can be

wo ariocabed to nake an optical conpensati on stBCRUS2004/002416

wi t hout dramatically increasing the thickness of the

pol arizer. Wth the teaching of the invention herein,

it is possible to 10 fabricate an optical conpensation

the ackriving hypdidacaks disgopasibeivaeen Hienefdactingpolarizing layer 540 and
hzer not containing additiona

@%2%%%'&?g§%m}$?%§ﬁqhe optical bodies or optica

conpéngat 6ilkustietsca schedataiyoase-setinnd) eieuseené filuatrativa dlsp]ay

a | 0 applicati i nc
gste%tgérqosréclucfj Hhed fl%% gglgtigf 8‘{2)5 c{lspogécc)ifqn 4L,0p 8%‘3 bo%%ensalfor stk 601
thereindfides (atﬁrMErdeln @Epldipssed bor pekang llayer 300 dhe j-etarder 610

gt B4 56 TR ERRRG el it Btz G b Ffanoty Son-

sz oibirgtand n&ibEeattelirgfosa tastiona polafitation hta«e@wﬁmaight The j-

st ack t hat i ncl udes [.- 1 arder 5 ose a

RIPEE 617 s crg S Cubosong andiess 6t pag g BEat Het Hoo the

briftDgbieke fndiceb afrefradiibn Sefiot éRe ouiE-Plir¥btaddhdte beink @DCHADL less
substantj al |y, non- absor bi ng and

%gllﬁjgrl c fil m‘#)el ng

SAlyte VAR ok agoulpi-plansdptardapgs Hsie P mpneri gtEt at e of
Vi si bfi dptigd tempdi€atbr iRk 80 Ofhy RilBeliasiude a éécorﬁ%la%zer layer
orthogonal indices 20 of refraction where at |east two

610 4%?@8%#%6@6%}?01%%%6@@ 630 erehg %rémoéqﬁxzmgéamﬁ%@uéw
§1§pds&i be@%@eﬁ%hé é%t:@l{d%ﬁ?l%rh%}ep 940191(3 tl&’erjr}eﬁfde{ 685 1@%6

absol ute val ue of an out p ane retardance bein

prifTEzer Byer e pan terdispopadsm thq Rpkarpingrlgrer 630 orahefirstrgarizing layer
b3tdald @@3 6sgﬁlb9cw9£rytﬁé ?elco o‘?zfrizﬂl Q- layep_ QLR) Jn'drﬂ'?ﬁt i -Jefapd& g'lO The

crystal be
piexider Jager 6%& enambts pe dbSOtbmmv@m(srmr as@fbckn@@)ianmy If the first

ROl P1aflr 386 R abloHithEpdif Bt Blon f<ELond BRIzp e HBPOREH be

dﬁ@p@mg¢ohatmﬂemrthe second Iqu|d crystal | ayer 525

and t St L a 0. The.s
i qui 11 g a(llulat?rugig,rg% 1 Y t%ghglﬁ “Befdaff’ é/lewtﬁ Q1splay
Ws’@:hﬁi% €00 ihéledds) ﬂéEexainE @hght@élircdmﬂnﬁi’gﬁﬁglﬂde sklagkh 6@4dr

fur her i cIu e 0 posed on
Diting P cop BF oo o Qe i modtigor 53t depigedin Bl 5
hﬂ(ﬂﬁglde 6 hysSd gdnetatly Bctab@arGadts Rextidh, IpASAEINA6MNBEN 650 8an use
arjzer, | ayer O .and the j 30 retarder 510. The
B BitaB Yok it HRet gior SHmIS STl SHLENH 7 05 e shaped,

siehhaed, b Egeudweagd @ide, et TRS }:8R4r) BehsRRlaBbh AShat k&n@m uide be
540 can be di sposed on_the pol arl zing Iayer 53 %

Hprble okeectping i}glﬁé’m}éz ekt soouag emitias et batt. zAﬁ g rqsagv,éhe
RAA cHPRcIREe BHCR P&ﬁ@t@rs&@%v‘@ﬁﬁfbnﬁﬂgﬂ&?ﬂ‘r %}@t}dcﬁ&l ﬁ@étﬂﬁfsﬁls B4 other

| ayer 540 and the first 1iquid crystal Iayer
mppenents to chiges the dessredi fusetiansat i ¢ cross- sect i onal VI ew

of O”Fo fnkdnuag Gy 'Feﬂ%btﬁ)'ﬁls e a%ye%ﬁe%ﬁhlg%@me %hys%fage ?o  provent

i ght nodul ator 650 di's ose on an opti cal
sraieinso el st Bilitated mde@r af ethatpeaopddies, Glimercht éq:y@sem on

BorhRfoh e &F me&tgpla% cal 89 dlsg&gd br to%c%%on?p]egsatlon 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

woeo4dcadt eri ng for at | east one pol ari zati on BCEUS2004/002416

visible light. The j- retarder 610 has x, y, and z
ort hogonal indices of refraction where at |east two of
the orthogonal indices of refraction are not equal,
an i nl'plmprevertgighindssrod @ réswiting display, amuombert afsisfient gypes aﬁﬁlms
r c [

ﬁ'ﬁ? 813 y&ﬁd Y(%aﬂhg %aéﬁlof L zﬁéf)iag%ﬁ‘ 111Dt]o %@ﬁ%kaﬁ% eI'h frﬁ%s may
fnthldbl élfﬁlsm: Ipmiectlare sladds; (B‘)l\/ﬁcshlardn@e anti-aﬁecrtlon G‘ifhﬁs @hsmam:e d

he, £ rst n ye or .the fi
gtgl.rcgurrl dzfltﬂng ﬁuc %% 1% g}g] g]g[ or raﬁec 8%%%}"1%25{5\7\%15 af RgEF sold by
SMO@rNipqme keldi ‘by Nlttd Byrekio. GVin aﬁ‘téctﬁ\lwojlaﬂz&’s apcd% b(} H@nsnditing

I 1ng. [ 64 th
51 sirgeR e b Pus bR oAb B on ey e 15
eg0iranuches digsaes edvdshtaanttht like. second polar|2|ng
630 GBS 0 PG DR O AP LorBie s PR P friaged on ¢ i

pRbEkoZ, &lbwe\‘efr aé §igted host, twh Bptasal &irﬁlﬁméaﬁ}zﬁ@ §tadkd Qarl e 1@Minated to
ahsorbjn po rizer, then the second pol ari zing_l ayer

BAE paler 3 PRI Aot 2 O PAehprmamaRS TR gHg that
m@ulc&ﬁx@ﬁtloﬁﬁ%cﬁ%{% %ﬁﬁ%e@&k@ PinhiBsted. MBhuk ) agl'LtCD‘ ﬁzﬁfé% & be

view the d syst em 500, 600 i ncludes
aispepd bewseq ﬁllﬁﬂ%f 0g éﬁfe@@t eifigalcompeatiq tasks as@descmbe@ pbove.

ot her
i ght It rvTng%j gjlmaﬂti (E)Hrlt 8% SBE trgﬁlggllg?tf g%t%?}nﬁl‘ﬁ‘%stéﬁ?fbggﬁ fnb Qﬁleswn of

Hicgpufilas do prher C&)tlg@rﬁélrlamrylaﬂse@ﬂeéﬁgmlars Sndass-tewaimtentsrinclude, for
la}!i e, M % e or@@a@ 6@95(39 glair e eléuﬁgge t?e&ﬁlge%‘? ﬁ%hﬁcﬂ:d

any “sul t a EOF exan‘pl e, ?1 ds can
b@%d@mghmé& gases fswalmed aghn ad ybslsuni)o lel@ut@eargmpme methane,

g}o% C a A nga E¥at?n%3g ?Sgl{l&tha%g ﬁ)f)lsyf)feﬁl%mt i tetﬁ Ii’%/ﬂ(ahaleg%cai %ehmg,

amtih}elmljzms H’ﬂgtrhd:m cahiatyb be us%é t(ﬁenhemalthq adhbsve proghitiesoéithe
Wﬁ%PP@ back reflectors (e.g., optional reflector),
HPEEM%on mechani sms and ot her conmponents to achi eve
th fel dblquﬂedysfaﬂ.l ﬂﬁplaﬂg?ﬂlzér ovdrienyi dfiopticas Hlrh£ia €he stack o]f layers
refl ecti nabl e e n r rface,
GRS RGPR SIS Al ER PGPS SIS DA e ioral i e e of the
BptiaEfinBfusel RelispRyQREd hivesurfadd féAnaiof Ihayaifs Hhprdbes
conblnatloﬁg of, materials can be di sposed on the

spfarearceBdpaiiiiagi on stacks 501, 601. Additiona

0| M stdxaRpleNEhoIsl et s&QARABREd PVA:kﬁoly@'lyl alcohol) film,
ri

2004/ 072701 PCT/ 004/0 16 To inprove t ness
ich, 3t deatf) 1 Soge eplgstgsnts, i %ﬁﬁééffﬁhdpdlm tor%%@qqtbe dighretsmof
fdqhi® ORYeRR BYeHi-E ﬁ%_h h?h@éﬁélﬁte@fan& H%ngd FVJAEQ’ pidfected b the

a back i ght cavity. ese I nclu
dli“fllfoﬂ@élii@y epea@ts'é@wgvteb@me@ mg barem ﬁlm @hepe ggrier films are often

b k&gt i PRCS, lahd e nbdhi fo !

s uc OSas aBEF ( 1]518 5 a@e or {%H ecatd:ﬁ%/rélriﬁe %@ﬁlznféérég %two ma]or
face QPR Qg@lnu:dbyd stalned PVA is a solution 1nclud1ng water and PVA optlonally
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

wa@poogorEnl y polarized |ight, such as N pocs, apdi/Usmabo2416

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

nmodullaemther spamplgreomgernsatanddma rootegs W@mtailm from Fuji

ﬁrrl%ﬂg?&}%@g uesglgl}] 1%1%ro§11n%ﬁg ng ?%@%gﬁg cEe%s f%glﬁlglrcxsytstal
dmﬂmnn@dmalmmbbmftdhﬁdrenﬁﬁayeﬂs smdna/ssmubmaad anl ala:gmwntlayer, an
BPE RS B RalhE B F b onfobiRi Rl B o Stings and
aihegiens SA© ﬁlnsst E: kﬁerasedmﬂn ad theehcaﬁsnlaeng latyelwa& thostisgited and
t hat S ce.tr nt ..of o i cal ove
Bl S il B SorrES b R eGP b o mn b bl et
d il hb’ov&SBAiC ifitmb &30 often lﬁ;ﬂ:hfl}%é& it dSIGaTtH@fdvﬁeléngHétﬁl@te level of
15 exa ona, ane smy. S.use
?‘ﬁ‘eﬁ’i‘bs“éc n‘?‘ﬁ?ﬁ"é % f f‘ﬂ%ﬁﬁ%‘luifﬁ‘ﬁolfa%’g" %rgw}d %‘?ﬂe‘?ﬁl‘@gf e

b6, ﬁd@@%&tﬁﬁlﬂ@lﬁbsﬂ% g&&sg@feria&dthh@bxvd;&ﬁig exgBhd 438 tedious
amoni a, e hane ane, and but ane. ating (e.g.,

remeg#ioh bt IPIi‘fl rqwoékpfo?ﬁé@C) chemi cal et ching,
and hMﬂ&)@éleﬁ'lﬁvehﬁ(ﬁ?ddéﬁlﬂErﬁs mhoval a8hehien @S@ﬁlcapmﬁﬁ RBREBed
t he adhesive properties of the optical | ms.

hsrejp rdheytyemplex andpaterfially expensive PAmes f:wémgs @Th}’é‘ﬁl‘ys@al
frbddiBntd. Nt L REroRh KL ep‘;arlle@%@ tfacE Qggi’ﬁ‘lérﬁé ﬂ)g atrﬁfage df ﬁ;ﬁ ca@Milms

Two exanples will be provided t ['p explain
imreired thefadheséon of seif didhs. flﬂ¢w‘ssumfg@qahn@m@p¢la@es foram@n@i@w

§df6 aﬁ (%of" Bé}ﬁ‘a[‘t % &sjé&ﬁlethés%' acle %&ﬁ%&é incRBE QEEBRCE

I rst exanple arizer
mtmgﬂnl, mé)ée @aesc(su@ms egoPyAl H{epuiny \@hlnylhe amoona, Jnethaharpropane,
h, at | east in sone enbodinents, is stained
W tbn | od| ne to create the dichroism required to
ef f ecEliepelyynepooptidak 8lnt degiribed hheinaah bertied vithch witiafyroé dther

PVA i s t d.fromthe nvi.ronnent. .. .
CoftbonSP i g Bt R Broy R LT PEPoTHry B oy egital display
Badhreomporfeintsrmd ﬁhﬁs atluéd) foreedrhpld, @Sl@hthésis afleihadrent Tilks) ,
andq&}g ter used to adgere TACflllrrs to the

n8 ‘351“5 gdl”a‘i“ﬁé”adFP PPUIAYEHOTPVA | s a
satitiidueiispeied pdbd @ Ilvai e polasbr Wbl Rpd bRRAtHit0d) prlsmatlc back
nt ai n anol ecause TAC_.fil m does_not
sedlEuea e e Frong w? ciogs, popilayppgiclertpipback refiigre and
WbibfaphiChidR tdflec®RY, Ut i on to hydrolyze the surfaces
prior to the |lamnation process. 19 WO 2004/ 072701

PCT/ US2004/ 002416 In anot her exanpl e, conpensation
films (such as W/F(r) avaixsaNipeg§rom Fuji Photo,
Japan) useful in inproving the view ng angle
Exmpletderi stics of |iquid crystal

This example illustrates 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 cast web had a
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di spl ays include a nunber of different |ayers, such as
a substrate, an alignnent |ayer, an LCP |ayer, a

w@oedoanizer (optionally wi th encapsul ating | ayeP&/1S2004/002416

optional prinmer coatings and 5 adhesives. TAC fil ns
are often used both as the encapsul ating |ayers for
the oriented and stained PVA and as the substrate for
de}geeeaqf cystalinity bapproxitately Satmwien nehsirddery differbfie scanning
I zed
RSB Gas ditherkla Tl PR VB R g B s o
&Q%t hlwats Ismnkhneoﬁsmdﬂmmddm fimesiadhe MBdind G.0aksdsrie the Tl gt a

f i
SRR S L o RERRE ot R B0 et boane
teegtatuse G 36 degroa|Cobsusf rIlhérﬁnzd itz figcltnb S vaR LB aiadordetydor K

process.,_ The nt I.nvention docunents i rov

D oo S o By cep O paBOPen BES HSE O ¢ Roikin Elmer

Dﬂﬂhﬂia@ﬂo @;ﬁvdtophﬁteiﬁétb@kﬂeyraﬁsiﬂm QLR WASED.0 1698t A D@Re 6f the film
S foung€fhat a variety of

S Pl epesad e S, HARGE T SpE LN R rgomision vs o

A OMEThe HRirdeh @8hsaiiss@in Wit the §anlpin phey fhs 6.95%a¢Rnceforth,
reatments include, for_ exanple, 15 corona, flane, or

TEPR T SRSt o 4 HIGE UstirdcR e sied ealapans Wil bs referred to
hHeh S1BAAiO yg%"bolanﬂéﬂ\%égﬁeﬁ 1083RBbE 9@ aég?ées GBAIGR 1f'§§raﬁ§ng9§ﬁ)n

and heliu | ori ne, anmoni a, nethane, propane,
it pasdlel torf ,961119 aealyzer. o e Tatig offthe infegsityofithpenaralist mlmzers to

fBI@ ﬁhryéiﬁltﬁ §1etﬁlo§§@ci FHIRINRT llne%Ee)foﬂI klﬁ%%g the%gﬂ@é%pﬁﬂg %((‘ﬁi‘ ras 500:1.

at enhance or provid her "properties
| i quidrigkagstvamesindpthabe MDZ@dQR:Wer@@m?pM%b}Ssua}midhlglariﬁln in

éMeH 3@85 Je ee ééEﬁH& for IWdJ?)H}Sn %e re@ﬁg%lpﬁ% e % (:}avsere%Jl 3n % in the

retar tlo ates I'ncluding quarter-wave
hﬂ)ﬂﬁl9hmmh¢TEyer or continuous/d|sperse phase

et oLyl Ay TP R BEShe LhlBa g o

t aﬁﬁw@mrmllesa, loadjbit ] ]bémeelr mhhe(ll gcgmilinedpamk TiefMBCGIAITS) crédpdvere
Q%ﬂgg raphi ¢ back reflectors. 25 EXAMPLES Exanple A

&anple illustrates a nethod for making
Si nulAmqﬂamlrMarham ivaak sairddaningd Naﬂﬁiﬁeﬂ Msﬁrﬁtla‘lleﬁﬁl RPARHOD. The
i 30, A honopo

equ [ |aI r|en at.i o r i
%ﬁ@? ég ORTS 3’§’76 he i igas @dut-otBlges b B0y itetion
ﬁ«kl@frﬂeﬁ@.red UseRra Ma‘hkon Ni¥del DOR) PRirh CRUBIEM A8 0BG A &Rtretardance
ég g conventlona mel t extrusion and casting

o BHERIO0TYRS T sk Spashe AP exliasesn e Bree refractive

A& @RS tBicRresd Jﬁ%oﬁ@rﬂz dehidARshdane R e LML i the plane
PCT/ US2004/ 002416
of the film. Example A had an |A,y| of 265 nm.

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 Ay,

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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15

degree of crystallinity of approxi mately 50% when
nmeasured by differential scanning calorinetry. The

wo 2doriovErs1 pr eheated at 178 degrees Cel si us w t PCEHUSZN4/002416

speed setting of 80% It was sinultaneously oriented
7.0 times in the MD and 7.0 tines in the TD at a
tenperature of 160 degrees Cel sius. Follow ng
oYi¢remetatsi Ghe teriperafuirdsrin wardous exstiens of thederBertabmgevitit the MIpdnd
TP e %Sére?ﬁﬂﬁéi“fableﬁ‘ﬁfelévb”a' filmthickness was 25
mcr orre Transm ssion between crossed
pol ari zers was neasured using a Perkin Elnmer Lanbda
3.08 pect ophot oneter, the transm ssion readi ng was

1f % A piece of the film was then juxtaposed to
heE=nmley g ePrehentot atStﬂaght he Ppinece| ORAnieal mq M Ddawt N&D Draw
transm Ss Ihe transmssi
w b the ot trafLE) et GOR LI GRIL T SRR 10 e
mi i Bstn t [ anst¥i sdi onl68f a sdddl el fi 13h bet weeh cr ossé’d
poiafd,Zers Wd4gl OE TEhErTed k@  as ggpol@art ggtiofm
polarizer!was than rotated by 90(degrees! at_ali i
t rland®® ssj onl®axils patal llel ¥ t hat T the aAal yizer .8
Thie mgti o of 19ohe [I nt@psSi {y QBs T h

P p@(ggal e p@l arj zergs
t _t he inW-epnsit\v—of J:rn sod no %'r_lrz -

knomﬁ’%s theis‘cc)ontrasllS ratrev?%R) wa® 500: 17°shr| nké?ge
vall u@szsi n| botde tHe I\ZBQangI Tﬁ>35Nere mB@sured by 8

SuUsp€ Hg—& 'FA;lIIIII att eh "rnn SHHS
far %1’56 u}js?. '1r6gsul ts L d ;xallr%pe %i
the M and 1 %ln the TD. Creep reS|stance for bot h
the T neasured at 10 ees Celsius for
1o PR AR ESHATE R S POFF MBI S nen ( 180
gmlinear cn). The MD and TD creep were both 3.6% 20
,%n {eg-pl ane retardance was neasured using a National
Atunent s RPA2000. The i n-pl ane retardance (/. ,,,)
wa$ 20 nina=The Tn-plrane and ouf 2odmwifl RN@clkdd ces
ref on wer ¢ r ed j n 0 0
Pri E)i@%h% Cou ) P% e%]gzudttqo-gcf-p arEg&r Ief?}a[égﬁtglge ? ?A°
the product of {he Hickness tines theM&iffRr e?‘i‘E‘e “m)
bef weeh {he -avefageo.rsef ractione| 3 ndex| Ba |t Be t lckness
di regijonm (z; directygn angyhhe aveayerefractive —;
i ndex—-nftthe-plane 25 of 'the filml Exanplle A F‘lg n

| Aputt? of 285 nin Eanpl|e® P Exanpl% L i1l ustlr dles 480
procéss for 1Praki ng @69 unkallsm.'llcqédl siou| taneous|l ys 180
bi aXigd Ty QT et edy ol YITREy ¢€E [fgd T wit it umeguat—3;
bi axial—orientation that shows ! inproved tlhernmal 30

st zhbiEf‘%t and all ont¥ Ain. 26%91“ | m{was| made in a” manner
sim [Ea¥ {o that |described in Exadmpl @ A,I.SV\yi th [t he -
exception that the cast D Was 1000 M Croneters

thick. The final filmthickness was 15 21
|Ain] and |Aque| were averaged over at least 150 cm of web along TD.

<

Examples 2 and 3
Examples 2 and 3 were made in a manner similar to Example 1 with the exception
of those process conditions cited in Table 1. The final film thickness for both Examples

was 16 micrometers.
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WD 2004/ 072701 PCT/ US2004/ 002416 m croneters. The
tenperatures in various sections of the tenter along

wowrdoa/oritet MD and TD draw ratios are |isted i nPeDEm04/002416

bel ow. Table 1 Exanple Preheat Stretch Zone Anneal MD
Draw TD Draw zone (C) zone (C) Cool (C) zone (O
ratio ratio ExA 178 160 135 135 7 7 ExlI 159 152 169
169 7EmnglesExand BRlgmpsrateqlat i@@er TentpedturExigipa89 152 135
169 7.5 8 Ex4 159 152 135 ;69 4.5 8 Ex5 159 152 135
169 7.5 8 Ex6 178 160 13(C /.35 7 5 O her
properties of Exanple 1 are shown in Table 2. Table 2

%d cllv[goﬁi‘l;zirtlélsl :)/E?%ﬁ Aaﬂ‘f@ea(f% ,el}:tﬁfgﬂ‘? lh%h% (Q?ﬁ? k)ﬂkﬁjé%ﬁ %c%%nd

@WCﬂI@YADWGTOH-DEnﬁwTd@n@e 1 3.6 3.6 20 265 Exl

500:1 1 0.5 - - 30 165 EX21500515401105--
10 180 Ex3 12 0.05 1540:1 1 0.5 - - 8 180 Ex4 12
@X@ﬂlpEGK)OllOS--SlSO EX5-0.0326001----

- < 10 (A ... and
aver %ga pled %Humfra%fsl% getterbef ag%“%%%yu?ﬁ BRY- %%IS cxatiplo was
Eederil aaﬁar&eﬁmﬂ.ﬂé} tEE&ﬂ’@ﬂ)leS witlathel excepsisrathatacken ¢<ﬁhtaamng a

h t
P58 fstas Breteslor s b Tofmeb i Han FT B aorinspn of
D5%mMThbreskifs Sonkattrabion & dtaRng SISnucﬂe@tergGa‘geﬂt@or Example 4 was

%&Orrg)prrrne.t ers. 22

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.

Example 7
Examples 7-16 describe improved adhesion of optical films using surface

treatment of optical films. Surface treatment may include, for example, corona, flame,
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al so exhibit a higher out-of-plane retardance and
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B e iR ooy brbthob Mo SHGRE el HEoalyi; Shmica
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,E[ltc}% ﬁ&iﬁingsi ng concentration of clarifying or
nucreating agent for Exanple 4 was 1000 ppm The
addi tExampdf 7 & adlbatitdoyhetegpagatpyléredibechs degoinad inZdiet gmilar to

0 0.03% from.0.05%in ampl e 3, 15 Exanple 5
ESam 3 o QoM ety 8 BATOUS e Phsmiin
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HBSonthREdee AR qlivaltRd aiod 0198 aif:AR] SRS 661( 01D 8 Hame power of
d a reduced_depol arization to 0.03%

?E?@:%%ﬁg%l ?ﬁﬁqlé%&% agd g bumgr-fosfiligen of 1&wakpl e 6

(d)! Sk @i aR1 UBRAE whirelallRF M GitfdeBR Borb RSt irdEBhrol B cht the
exanple was made in a manner simlar to Exanple 1,

fRrapples aveancap esngeneantietionie theweronm gf lassdhasnifewit; ng

[§PEE&HHM BioWRAEneat)] gt 1y reduced and the orientation
was unbal anced. An additional 25 process step was

added to Exanple 6 whereby the filmwas orientated in
EhenM2gby an additional 5% in the post-stretch zone.
Exa e 6 exhibited a 50% reduction in the MD creep
r esi sttxumpde § ddsaritiey e filro ugingalpErmtoisurfiseangatngen? cl@histries. In a

Eéf]ﬂg’ lsﬁﬁlaz follg(aglﬁ?ecf h ?g iDL EEE mavgag a2l W(i)tﬁ‘l d?f?etrclan% %ilemis’m'es.
I'T'ns usi ng surtaceé

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/Njat0.5 J/om?,

(b)  88%/12%  He/N,at 1.0 J/om®

(©)  99%/1% Ny/NH; at 2.6 J/cm?.

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
thickness of the dried Staralign layer was 50 nm. The Staralign material was then exposed
to polarized UV light using an OptoAlign (available from Elsicon, Inc., Newark,

Delaware) to provide a dose of 15 mJ/cm? with an incidence angle of 45 degrees.
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used for these surface treatnents include oxygen
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Wc and a burner-to-film

G ey igshafes Ferppms) @ntmu 6o’relslﬁ perpgnt D@gm)qr 3B éavailable
tHoRACEE Hagel! S RAARRY! Tﬁ%atlﬂxgémh&?d&ﬁ\é%@%g%y @91?1&1)9 and

concentration in the corona | ess t

curied et a((h lannesd f A pargent povBer Examgpbesolgic @mmheee 8
descr ‘Tf'?eeébaﬁedf l:u{lﬁleéjv%l@ Qie@lel ﬁﬁcﬁ?fn%ss%{lj ggl%g;erst {n%%%ﬁﬁ:ﬂgdl 6

chem stri es. manner sim

whestitaky for rcfgnclnwdm th@r!é@h@ﬁ;dn Bapelledi rbmeve@mhgnment material. In the
nd_8§( S¢ I bed as

gﬁ%gg % egf}elgﬁn e?éﬁ 1 r}nealal 5 ol%)tl%e shlr:f?cfe nis W sh%c 9b,

tclhdé9éP| "Et&rcaﬂtfdj rfdmaiEMI‘pﬂbIMdj extabicgdeahk wyrstpeefontdnce of any of the
qggstrles of M| waukee. 20 Exanple 8(c) uses a
SYBHASd corona type treatment with a different

chemi Bhviyonmefiastab889dvi2Medi8sdsdaty 14minatdgGBP2L.CP Bated

y%lgd?,ré%g Heféllgktg rgﬁﬁs%arg t%paﬂq%!rg(tgg alégs(é/% %%%(lg\lvze{ls[\l vl:/?ch taémpzera?ures set
80 @geet Celsiueahd 60 d¥pivbd DeltitHBHRH, %ﬁectl@lf\ m{lﬁré‘ éckﬁﬁed

and 7d were coated with Stara

(Wg'&%ifff%?ofie n?leﬁ?ﬁ Afich EXROFURA tempdrature andsfpidisy | grhféffreagn& gyder,

MekeRvd B8eroPb¥€iHnat@ W01 98 fiXanph8949a, 9b, 9c, and
9d. The thickness of the dried Staralign Iayer was 50

mu. The Staralign nmaterial was then exposed 30 to

Bxhaplezd UV light using an OptoAlign (available from
El sicon, Inc., Newark, Delaware) to provide a dose of
15 miEsmplod § fesarbes aerourseatedmelpineonylend Slnywith 6%, 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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subsequent|ly renoved. The Adhesi on Tape Test was
performed consistent wth ASTM D3359. Where poor
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_ ted t e wor st performance
BNAaﬁinytd@IOSt ﬂbllowﬁlgéamsuioat @lssamEh?e wwemmmqtavgct &160 [degryes Celsius
as 13lSQ 13 ﬁ%? oPg! eésﬁ‘ll%“lﬁ‘ &t M‘% ShekeCP_coat ed
polypropylene Reh pl aci ng the gl ass

i n t wbhede@imsteviilil vwemtb@rmmmmmnsﬁbf ag@tat 80 de@g?{SMmS/()O%RH,

Ce| si d 60 d Cel sj us/.90%
o e B0 Pt R wp R R AR Fleheo
pBsuere <@ dzanghaR Atgline) farEkahiphd filid M d, 150s4ach @38 plof) for

S a8 oLt 5 @g@%ﬁ%}ﬂ e 28 linch 250

gRu) fe-Bxa@plegimpatypr opyl ene filmw th LCP coati ngs.
Exanple filns 8a, 8b, and 8c were coated with

Staralign 2110 and photo-aligned and 25 subsequently
ERApR M th LCP in a manner simlar to Exanple 9 to
form Exanpl es 10a, o, and 10c, respectively. The

peel Ewmnle bhdesehes mlwc?éywr&% rpatechpokypionytyme pgd oriented
%nmu?ﬁce]@étedl filf0 Eﬁ'ﬂﬁ]plés 89383’\’@5 em@ 3¢ BeRNAMRGted & an oriented

oz/1nch (56 cm tested in a manner consi stent

whd wdmswn@@ B @. ﬁlmn\maZWz:mm m&xapmw UsFselprevive all
%)ﬁmle 82 Hilms were found to be similar to Example film 11c.

Example 13 ‘

Example 13 describes surface treated polypropylene:oriented PV A laminated to
glass. The opposite major face comprising polypropylene film of Example film 11c was
N corona treated (1.0 J/ cmz). The resultant surface treated film, designed 13a, was then
laminated to Soken 2263, a transfer optical 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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Exanpl e 11 descri bes | am nates of surface treated
pol ypropyl ene filmand oriented PVA Surface treated

wo pdaw7ERBNPl es 7a, 7b, 7c, and 7d were | am naP@mUSmHO&M2416

oriented and iodine stained PVA filmto form Exanpl es
11 a, 1 Ib, 11 ¢, and 11 d, respectively. 5 In all
cases, the oriented and stai ned PVA actually conprised
two fThepmeel folve oP‘ﬂ‘A Sokerd2243 hdtetsiot ¥ glest iTéEade @y Exaragl filne t3¢

usin C 66. 5% 27. 9% 5. 6%
SRt b R BRRSbER. S5 (availabl e from Air
Products and Chemicals Inc., Allentown, PA USA). The
%esi 8{1 t4i on, "oriented and stained PVA " is intended
S2H S‘ clarify the major face to which additional
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80 deﬁ%%‘ﬁ‘%ﬁa@épél /@5 for 1 hour at 1 atnosphere of

BI €SSNJ Eorbih AN.03dm’at mosphere. The lam nate films were

t hen envi ronnent aIIy aged at 65 degrees Cel si us/ 90%RH,

95 antl ttienagiel0 ¥ 'ses were tested in a manner

QoNSi 85:8R (WhiRs ARtMIDER3D1c). The peel forces were:

<0.4 oz/|nch (2.9 g/cm for Exanple film1l d, 15

oz/| nch (170 g/cm for Exanple film1l1l a, 20 oz/inch
2apR/1gM for Exanple film 11b, and 22 oz/inch (250

g/cnf for Exanple film1l c. 20 Exanple 12 Exanple 12

descrFiampl¢ Bhilaseribes corbnastegafed CBCP lceatcbpblmbg/}mmb}phémmed to

gg% g%éal%gfegﬁlé‘la ly @ere%%g{??t%g % 88 grr}](j 10d1ne siiamagpggdn a manner
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%’eel foercess WeTE gleastu{)ed I’Tgﬁ‘bqsgtsqurem b og? n%b&%l ogwygﬁ IPor
Exanpib éln 358l esTdi defiscks020 glem) bfveidihefor Prolmpls Hlgisl 18085b, and
? iented PVA lam nated to glass. The opposite ngjor

te conprising pol ypropyl ene filmof Exanple film 1lc
was N2 corona treated (1.0 J/cnR). The resultant
lsﬂérfa&1 treated film designed 13a, was then 30

184 to Soken 2263, a transfer optical adhesive

(avai ke {6 ageriiek eshréherhedl ci coeg&gbcﬂﬁ%ﬁ}mgleeqlVA Iammate
Ltd, Japan), to for mExangls@mibSGf m 13b, whi ch was

adheesdde 81@69 Fxagpledims Sl s iamipeied fq glms ysl@g
26kN0289 081 1R nfRfle: WRABPH/ 1R 44 Abed 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.

Example 17
Example 17 illustrates a method for making an unbalanced simultaneously

biaxially oriented polyester film with unequal biaxial orientation that shows improved
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diawy ratgrofithe secprddiregtignisasee |- oTlgan%neaw%e ﬁ@é G V2963
aghesigs, In a manner simlar to that described in
Exanpl e 13. The peel force 25 of adhesive/gl ass
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St. Paul, MN USA) and Nipocs (available fromNtto

gpnko fgpan) can be simlarly surface treated and
dMEPEYY o oriented and stained PVA. 30 Exanple 17

Ex gr‘r'lplE}em‘ibTesi I3 |vul|S btiadtebina nﬁ@h&&ﬁnﬂaﬁ llto BRI ’@gxcept the final
nbal anc t aneou a orien o

e gy PR Ukl 4P e BT RO ATF erpophdiection

$AoNS: 11 MR 91\1&&{655%? th\é@nap@ﬂ{ \9%%@91&3%@?&?&%9% @leﬂﬁli 6and 1Aou

thermal stability and a |ower Ain. The purpose of
oAby PET is to illustrate the nethod

Example 18 shows the sensitivity of optimizing the draw conditions and the importance of

an unbalanced draw to achieve the desired optical properties of a j-retarder.

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
as numerous structures to which the present invention may be applicable will be readily
apparent to those of skill in the art to which the present invention is directed upon review

of the instant specification.
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of making a j-retarder froma sem-crystalline
materi al, whose physical state is anorphous prior to

wa@tooezitong. A piece of substantially anor phouBCT/US2004/002416

pol yet hyl ene terephthal ate (PET) cast web was 5

oriented using a Karo IV (avail abl e from Bruckner

Maschi nenbau, GrbH, Siegsdorf, Gernmany). The
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Qﬁlu@@ﬂaﬁd)uf’gﬁ%lﬁﬁé iRy BEingl 5 drgeabgnNt er of the film
to nmeasure the optical properties. Ain was 1.6 nm and
| Aontl was 456 inn. 15 Exanples 18 Exanples 18 was
ori e”fl?e%ﬁﬂ@al@ihﬁ%@&ﬁdhn?td’@lelnﬁﬁ {RerERanP)tyolein %ﬁ@és the
final drawratio of the first direction was 4. and
pelgPrpyiene, pelugihylene polyutylens, ssborlatiapelgees, ewy(%mgthyl 1-
ﬂm%mé)oIg@d&gggkﬂgﬁs of the final filmwas 3
mcroneters. Aln was 8.71 nm and (Ao"tl was 342 nm
20 Exanpl e 18 shows the sensitivity of optimzing the

raw qr n nced

o aw PG00 BRRahER dAIRY, WARER R por AR BRES
polyeropyleter . The present |nvent|on shoul d not be
considered |imted to the particul ar exanpl es

descri bed above, but rather should be understood to

éov er Tlal dptiesl pdhetasconding toecldimviewhérein thsin-ptmefréthrdhtyondeless than
g in the attached clainms. Various nodifications,

q Pval ent processes, as well as numerous structures
to which the present invention may be applicable w |l

ere aren hose f skj in the art to
\?Vm chﬁ?arf’é’%ﬁqlgglgﬁfcqr Q%F?t é”g%ﬂe‘lné ‘Qd’lﬁ’ﬁéﬁaﬁdé‘\‘ﬁné%\ﬁom 20
@ tb B@ninnSt ant speC|f|cat|on. 28 WO 2004/072701

PCT/ US2004/ 002416 We CLAIM 1. An optical film
conprising: a layer of sinultaneous biaxially

gL ret ’Pl'ib&ﬂm@ﬂ'fﬂﬁ'a@cfdr&ln% td dmikel Wﬁet@fﬂkﬂ% Bl bt dAHris from 50
absorblng and non-scattering for at |east one

petal9%ami on state of visible light; and having 5 x,
y, and z orthogonal indices of refraction wherein at

| east two of the orthogonal indices
7. The optical film according to claim 1, wherein the absolute value of the out-of-

plane retardation is greater than 150 nm.

8. The optical film according to claim 1, wherein the absolute value of the out-of-

plane retardation is greater than 200 nm.

9. The optical film according to claim 1, wherein the layer has a thickness of 15

micrometers to 40 micrometers.
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of refraction are not equal, an in-plane retardance
being 100 nmor |ess and an absolute value of an

wWoi040727p1 ane retardance being 55 nm or gr eat ePCT/RS20041802416

optical filmaccording to claiml1l, wherein the

pol yol efi n conpri ses 10 pol ypropyl ene, pol yethyl ene,
pol ybutyl ene, cyclic olefin polyner, poly(4-nethyl-I-
pentene), or mxtures thereof. 3. The optical film

ggcor ?h@%ﬁ%ﬁ fﬁ}naagggiam% c%u%' n wtnFﬁ%?Bﬁé %gér%faé Qle% t‘l‘{%& % §idth of

pol ypr opyl ene ptica cor di
@l ladstr!).65 metee ped the umplanermdloahd Matcaeta@anarard s_ubktmlly haiform

%ﬁngﬂheé?%ﬂh&igﬁﬁlcal filn1according to claiml1l,

ane retardation is from20 20 nm to
50 nm 6. The optlcal filmaccording to claim1,

e S Sl M e B0 ) L bRl Rk od”
wherein the absolute val ue of the out-of- plane

t t 0 8...Th I
171 m SECBRAH S EH e A S BPLTrREs BB SSt T val ue

of the out-of- plane retardation is greater than 200

ag1 38-9 Thf optical filmaccording to claiml,
er ef*A Pl f1 @wmwggga t hi ckness of 15 mcronmeters

t o 40, Hyed FIRRhageoud Bia) ¥ 12 QRO Bl FheRfl Bé%@%t&l@igﬂ}lﬁm—

10. The optical filmaccording to claiml, wherein t
|aB§Pétrm&1%P§ ngnisgisting £ gt laaswmmla@fzaﬁ%tstat%@’sws@e eshtnfmdéxavmg
@{D% ahdle oﬂﬁba@hﬁ@ﬁ‘dl@tﬁ Qf Rt vmematrl@agtat%%% ogﬁ*lg%onal 1151d1ces

stantially uniform across the Iength and w
pirefrppiiongpn 1t saual amnn—abew@rd@gcq Leing 190 mnpor 1¢sg endhast absolute

GORPbE i dﬁgof‘pfgﬁgi‘e@a@&a}ng%b R r L o{%eaté?@ﬁd QR aa{?dfw}n!ltmof at

according to arm 2 rrsing a
1@5110365 meteicytlithsain- plank ¢ orpi-pharptardancayre rsulutantlally uniform

1£9$ﬁéﬁ n@k@ﬁﬁally stretched polynmer film being

y non-" absorbi ng and non-scattering for at
Ieast one pol arization state of visible |ight; and

|'1ng Bhe optical film according to claim 13, wherein the layer of simultaneous biaxially

stretched polymer film width and length is at least 1.3 meter.

15.  The optical film according to claim 13, wherein the layer of simultaneous biaxially

stretched polymer film width and length is at least 1.5 meter.

16.  The optical film according to claim 13, wherein the in-plane retardance changes
less than 4 nm/cm along the width and length of the layer of simultaneous biaxially
stretched polymer film.

17.  The optical film according to claim 13, wherein the in-plane retardance changes

less than 2 nm/cm along the width and length of the layer of simultaneous biaxially

stretched polymer film.
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X, Yy, and z orthogonal indices of refraction wherein
at least two of the orthogonal indices of refraction

wa@e@4nm7oequal , an i n-plane retardance bei ng 1BOI/NA2004/002416

| ess and an absol ute 15 val ue of an out-of-pl ane

ret ardance being 55 nmor greater and a | ength and
width of at least 0.65 neter and the in-plane and

dm oTheomicsl filetaacading e dfit Bubaéramttmahlpyaﬂé RéthrAhiBe changes

St he optical film
350 B8 e o0 i Sl i o g Bimaneous bty
snaukﬂ@ﬁgﬁmsﬁbmaX|ally 20 stretched polynmer film
width and length is at least 1.3 neter. 15. The
optical filmaccording to claim13, wherein the |ayer

ab. si md dirﬁiaﬂ(?tﬂﬁl R kd HaimSIB! @B&&ﬁ%%l%ﬂ&%oﬁlbh@s a
MAdtggand ength is at_ | east 1

SBPPIEER 2o PP e Bplpsiylateo? ﬂlpoa?nﬁlmer N ﬂ@eﬁ@f

i n-pl ane retardance changes |ess than 4 nm cm al ong
the wdth and length of the |ayer of sinultaneous
BPaxi &hq gpticaliiHmacerading &1 e 3f Wherein i potyreerspmptise
bblyplopeiemy ding to claim 13, wherein the in-plane
retardance changes 30 less than 2 nnmcm al ong the
wi dth and | ength of the |ayer of sinultaneous

i axi L rysf 2004/ 072701
tFQ’F(IZT / Ugééo Atfl %gg%l%%%§£%§ﬁo 3t ?Vié&%m?l% FRPacesrar nsesfi 8°1yeSter
@lcepakyesir, onppixtatien theteef. i n- plane ret ardance changes
less than 1 nmcmalong the width and | ength of the
| ayer of sinultaneous biaxially stretched pol yner
221 m Tlke difical Tiva ao@trdiogto ddimrdawheaeid it}regaoﬂﬁndilcathis’bsa

%esfq CIVIa‘% g%cﬁ&eé{’é' §?n§?f@ %%q?gg%g' quf' n,

m xtures thereof. 20. The optical f|In1accord|ng to

ein the pol yner conprise
o1y PP U ecstite el EAmon e b ahinaseof 15
mlﬁbﬁbﬂr@,toﬂmﬁlﬁ@brﬁetblh.e pol yner conprises a pol yester,
a copol yester, or mxtures thereof. 22. The optica
filmaccording to claim 13, wherein the polyner
0ONPI TiRAsptidal fikA aBrdh M&Mbaﬁlﬁh omBtivhy b Ryd
fluoride), or n1xtarg§ t her eof m‘o Ee o%t?%g%ﬂﬁgﬁﬁ?t
according to claim13, mhereln the | ayer has a
bhi ckpgsshied fitm acdbr&ih t 0 24.
The opti cal filﬁfaccoggﬁﬁg&?gzgpa I'm gﬁﬁg%&gﬁﬁﬁmZ
conprising a nucleating agent.

26.  An optical film comprising:

a layer of simultaneous biaxially stretched polymer film being substantially non-
absorbing and non-scattering for at least one polarization state of visible light; and having
X, ¥, 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 absolute
value of an out-of-plane retardance being 55 nm or greater and a thickness of 10

micrometers to 50 micrometers.
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25. The optical filmaccording to claim 13, further
conprising a tackifier. 26. An optical film
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optical filmaccording to claim26, wherein the
681 y e eRbisplfilmerscarding it leimeX6, yherginglest nrbwnescomarises
g@h¥ﬁﬁ§%&9te a fluoropolynmer, or m xtures thereof. 10

0. e optical filmaccording to claim26, wherein
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retardance are substantially 25 uniform across the

Iﬁngth and wi dth. 32 i
34. = 'The optical film according to claim 26, further comprising a tackifier.

35.  The optical film according to claim 26, wherein the layer has a length and a width

of at least 0.65 meter and the in-plane and out-of-plane retardance are substantially

uniform across the length and width.
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