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observedisglaser crossed polarizers. Such a film5 can never be used as an
optical filnipriyingthe Rbase saiardar nbite piesent inyenticar tol diquic crystdd displays! it Bchetessanoesbt
us es, sU€ h" valie %ﬂhg PPUMUAGN apretsiance with haitwisted gnglezand the issfingsnce dut) iotlimbid feiyisteler s,

t he ’T“T %'es éhqq" P (Brof/ e liguidfneisl 88 according to the present invention
corrp ’I’o 'E'é’F’ b@ﬁlqm ‘Qﬂ‘ﬂ %ﬁ%’d’gb@t wesen retarginsof thefinyeptonrand itheg
sheet s, p° "z" i3 e?tmg sgfs e§ "r"cf‘“?'ﬁé’f §%Fﬂ6°i AP REsfasab s 10
i nter poso% ftibhedl ' ran air of e t | ywdl eauaetlyygrt %ﬁo
cel . Thg % petigyics ”y ra% #%[I é: ar‘ | oﬁe“cf'h%ih'gﬁﬁ%? af el e ofy

t in W 'ghbGise a

t he p,_rsesenfhel st

th Yﬁ%ence u'ﬁd Stal di pI ay
I|

usi ng - | i skpstativh )Eiﬁrﬁﬂlesn'gutqp 95 b %Kaé?goo@ t éf\"tr% o tro fis type
i quid Gfiess baimpids, HVaf¥s Wérb Ridaduted WY Gsing & Sdidhkin cﬁ)g & §nt f E %?r
angl e ofat 54601, hgOvaues werd kiebrlined b the rus@!)f'aaspe thblef 308 @altdidied c&&rnygs

di spl ay atosefigsctibee qabape TrakaitsRs spécird epﬁ@&ﬁéﬁ- bg} RYMB ot 9@pe1=:§ophot§r¥élbr rlaS

mar ket yspéahprmeterestid buwesged iff aedoidante aith the BBUI6-Gsbciidell hethb@ conventional STN type
liquid cryatahles df ppisayrtardbm @ pqslinidny bduatidah@) @erb EdbINEE by Ghe U ofPErE ABYLs

i nvent i defractométpriiaetordangs wish thelfoligalirgycaiculatibns (i t@g.essary to set its R value to
t he "opt i miiirpiragiveonderie dhenflitebtion é thenpric eels dmg)l and cencbiradties Inbexcih rthen gieseton
(err) of PIeRIFuIRY S aptinxselona) weso mpabureth osinchP-iderd sediyil{58®3 nihlhand labstpnbaito
cryst¥l ceyurtiontRehendglow dpepichipl ap Brvalieat|58%3 n diulli t i oned by setting the
phase ret grdejs_l of the invention and the polarizing sheets in such a manner
t hat the ﬂtl °‘a’>ﬂ°§"rf’ake(§ an angle of from30 to 60 and preferably from 40
toL\/Q W|th ect t xes of po arlztlon of the polarizers. Further,

herer eprese
the I 4 yren(%ar rac IV izx in %e dlre tr it l?y dn t he al I’ Of
pol ari zi née ﬁ gsu;e@'bo ?Z;%}%( Is 6#'” %1 igP.eé’ -
Cross or p&add ny (6?5:95(5) s%wnh:%low %Je cL Ir§ ceg %H&? r. 25
The present invention i's now il ust rat e grea oPe ef erence

to Exanples in view of Conparative Exanpl es but |t shoul d be under st ood
that #he present invention is not, gted t her et o. NN t hese examples, R

val ues were neasty&tiPBYysinéshy sin pb'mmsun[qa‘m-ehﬁéco%)}mth a gnar nont
conpensator at 546 nm [err]val ues re deternined the use of a
spectrophot onet er and cal cul ated according to the above-descri bed equati on.
Transm ttance. spectra were neasured by neans of a spectrophotoneter or a 30
spect®onet er and averaged in accordance with the above-described nethod.
a-val ues of phase retarders as defined by equation (1) were obtained by the
use-of an Abbe's refractoneter. i n accordance vmth t he foll ow ng

N
cal cul ati ons (I )%,to_ £ 5ni63° — sin-l{__f_ X sin{63° — kin _1(m)}}] -
65 : #

wherein P represents a refractive index of a main prism of the refractometer at 486.1 nm, measuring
1.7589. (III) The ngp and ngp values thus obtained are assigned to equation (8) shown below to -obtain an
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(I) A refractive index in the direction of the optic axis (err) and a
refractive index in the di rection perpendi cular to the optic axis (err)

- were neasured, using D-line of &edi20mgad®A. 3 nn) and assigned to 35
equation (5) shown below to calculate an R value at 589.3 nm(err). [err]
wherein d represents a thickness (nn) of a phase retarder. 40 (rr) An
appar enth velp gtA8B @ Rrldex in the direction of the optical axis (err) and
that _in the direction é)erpendl cular to'the optic axis (err) were measured
by Usi ng¥r= Pyndr{286. £¥nm) and assigned to equations (6) and (7) shown

bel W, ra\sggc&gg v Je}(ﬁed Do obt ai n actual ref racti ve i ndi ces (err) and (nF2).
45

err erein P
V) The a- be calculated f Rr and.Rp val 4. atic 15.“"
repr eser% g S el V- 1 el tf‘e ar fai e V;a)‘r"?ssaﬁ?ob g1 @Rt & tometer at 486.1

nm  megasifs g: 1. 7589. (I111) The [err] values thus obt a| ned are assigned to
equat i shawn bel ow to obtain an 5 EPD297841 Bl R val ue at 486.1 nm

(erty [enflabott 200 PHEHRK Bndl 380SmASwilks boiaRIeAd RYéphtnditd Jiml BEs Broiidalol Gt G60dt e

cal cul Aped ahd Mt Bjedted RN EanSlerodalnlefia AeARd bi? Gontdng GUAICLOTYS - € k) -oblaitAVPLE 1
10 syihedamn havit@ @ tlickhdsh of dbbstl4cydd arPPwidiondsdaenol yet hyl ene ter “epht hal at e
fil m was TRy @amag @hasa ret@ed Was BLAY fo ave] anaiiéladenRisnfittidCot labdlt H0%%,tah TG oS €

Uni axi doutsis @inc AAEYofNR.8tapt bk kivalgs @itabaud 0105 witid Brfiferr qualitp abiai sobstantidlly &b« hed
fil m hieom opgjcahcdideiuodvasss. of about 140 [err] and a width of 430 nm The
resul ting phaSe retarder was found to have an average transmttance of
about BXMMPLEZ: R val ue of about 915 nm [err] of 12.8 and an a-val ue of
about 1.05 with uniform qual ity and was substanti al I'y free 15 from opti cal
col or, unéy Rk 490 Lmxihigioiard B0\mMy, isigt Polvegier| wpe! mqf Hite "PERE 638Y preduaed by

pol ‘yéskasimap Shemigato. rlig. w?ma%ﬂssbomg%dﬁ@é sbiectateif NEPRUpERIATiaNED

Ltd.) Wﬁ‘ﬁ‘“'ﬁigg privg aa?b% BitC ‘fé’Bta'f‘élrst‘ hefl §'m breing dl!fj"%eéf 8ch"?‘6 2?9’3%%? se
uni aXI T i) resutn pn S rgtardeerr\]f}ag 0 cﬁto L abOUt g]é raal &anle fabo }ﬁ. ¥Ched
film ha%\gwa ot AR Bl o 00 T i Ui 1 i T’ Chebfihy FE

resylt an ave

_about Hécj(.?)rg/o é‘%’ru e of about 535 nm a [err] of 11 0 and an a-val ue of
about gx,m,wst h uniformquality, and be substantially free 25 from opti cal
col or umevenmess. EXAMPLE 3; An about 250 [err] thick and 300 nm wi de

pol yvi nylan abdudsodem triidk Ehd 36U Widd pélyRnfPicioritie Gim POMiLONS SiP3EHA 189~ foticsainaka

Pl asd i §y Tsafukd Plagie IndudtlyCCo), LIt vap bkt et atlt AIDOC bndlthéh Libpéeted ohaRsversd] ect ed
t 0 tr auviel sietching Byieatbrirgtat @botti100gC Iy otitené etrdtdngd filtn tatiaga thidkilse bfr doodtd4@bt ai n
a streﬂmhmﬁaﬁnﬂihrdfh@wmg a thickness of about 140 [err] and a width df 540
nm The fTas @btﬂbnqgmpla aslgdaratas faied tovbaw dncvereget tandmaitlencensf about BEtgcantR wivervi t t ance
of aboakoutBPoEMamAR of &P aed @ «-lye gt 2b8GJ-0f with enifbray quiplity fandBbesubsiantialin free e ue of
aboegr dplice cagrupevarmedsor m qual i ty, -and be substantially free from 35 opti cal
col or unevenness. EXAMPLE 4 An about 150 [err] thick and 300 nm wi de

poI ysuE’EﬁMfé_t‘l | m ("SUM LI TE FS-1200" produced by 40 Sumitonp Bakelite Co.

um_ : W?%gp:%qgaf]ed at abou 230 C glg’g%t;;g $Lf|\}n gEé:%té ansv@ﬁde? hed
m%a\)‘ﬂ

ransvers uniaxial
fil®h

) S{g w
result "ég‘gﬁ. %ba Ghtle 9210%5 ﬁtad]?iﬁe ave an a er age S&qn{st (;I’F’lcnda

about 5] @gul g\ﬁﬂagderetg'ﬁer was found to have an average transmittance of about 89%, an R value of
about 590 nm, a AE* of 9.5 and an a-value of about 1.10 with uniform quality, and be substantially free from
45  optical color unevenness.

EXAMPLE 5.

An about 220 um thick and 300 mm wide extruded polymethyl methacrylate film ("SUMIPEX-MMO"
50 produced by Sumitomo Chemical Co., Lid.) was preheated at about 90 °C and then subjected to fransverse
uniaxial stretching by tentering at about 80 ° C to obtain a stretched film having a thickness of about 150 um
and a width of 440 mm.
The resulting; phase retarder had an average transmittance of about 90%, an R value of about 570 nm,
a AE* of 7.2,and}an a-value of about 1.01 wnih uniform quality and be substantially free from optical color
- 55 UNevenness.;



about 590 nm: a [err] of 9.5 and an a-value of about 1.10 with uniform
quality, and 'be:substantially free from 45 optical col or unevenness.
"EXAMPLE 5 An ‘abéut 220 [err] thiErko 297B84@EI nm wi de extruded pol ynet hyl

met hacryl ate film (" SUM PEX- MOD' 50 produced by Sum tono Chem cal Co.,
Ltd.) was ﬁreheat ed at about 90 C and then subjected to transverse -uni axi al

stretch tenterrng at about 80 [err] to obtarn astretchedfrlmhavrng
~a thickness of abo L % The resultl r&gﬂg ase
retarde rr,ﬁaﬂ) ag %genf'yaﬁg “‘(V'P ffg (F;zadﬂ' f‘%‘ o g 570
nm a [ nd be
subst’an %S«;‘;w e e 4 n?sfg R R %@E 4
EXAMPL 0 ol s.la éltr b8 bINEb 8856 Al A diueBPUBS SHINE

F- 208- 13 Aera? Sl 40 1%%' %amy Eﬁi sl Ph & o ol coor
conpr esgleidhnaskr et ch |ng by rolling at a roll surface tenperature of about

100[ gfr] under a linear pressurei of 250 kg/cmto obtain a stretched f| | m
havi ng exAMpLeknéss of about 15 [err] (neck-in ratio: about 3% . The
resul ting phase;retarder had an average transm ttance of about 86% an R
val ue of a’ba:)rsameﬁaﬁysumne diln} @ ugedah Exdhmple arvds proheatadadt 235 of acbted sdbjédfddvib t h
uni f or moapitadina yniadat stwicbing tbiwvbenvbilsaiialvipg Hifferent fredpimraindpbartalto olthina stretehed il s's .
10 EXAMRIvieg 7 thidheess afraboyd 30 yoitekloinaatipi dbnut&%).used i n Exanpl e 4 was preheat ed
at 215 [ ehg eesdtingtpbese seliyfles e an averagotrpsmitietice al abowtiB8%i a0 R valyecdf @bnuh¥p0lng%: ween
rol I's hadFrry 129 vitheynterm quelity 45H be subsiapfielyftee iram gptical aglogunsysnessehed fil m 15
havi ng a thickness of about 70 [err] (neck-in ratio: about 6% . The
Itlﬁwﬁe retarder had an average transrn'ttance of about -88% an R

re

valé® of ut rr ,pr I

subst ang | %b}% ?’ gp:'ta i ?'é'li'f ?Ic( ure QW k? i %ﬁesﬁﬁ’%auced‘gﬁﬂ r]
C ratio: al

t hi ck
Kulrg.r DQJ A’AQ ﬁf ,QQ,QJ", atr n ss Xndgg g'pé(sorji %g%@cf‘qago%@&m%ﬁure
of algpusf re:fmi?rté ﬁaredrar S v0°Kg/ e to b

stretche 6ei| 103b AR fifts! Q%ﬁc’iné}, oft HFn( ,f%g&ﬁ rplod(ué%@% Full Phéth IFfln cbout

13% . The) W Uarhihdid cht doli a&bedﬁ frio! strytcnb tilin by BsitdPd BroMEHSaRRIVE S brtahS phalelS
di pped ietrdar.7. 5 W % aqueous solution 25 of boric acid at 65 [err] for 3

m nut es, fraé ledungg pgaysedbisiidérthad @alahsdlitRRcd di labdl€ 809 ta H Valug®f dbawti 589 nM, 4 RE'GKNess -
of 8o [ @#r nd( dnFbvalien ok dooptr Q.0 Gl ulitorr WudlityPhrat @asFéubstarally, frdst fiom) opBiecolor

| am nat esvanesdsot:h si des of the stretched filmby using a urethane adhesive
to obtain a phage retarder. The tesul ting phase retarder had a

transm EXAMRIE Sf; about 90% an R value of about 565 nm a [err] of 30 9.4,

and an a-val ue of about 1.01 with uniformaquality and was substantially

free % r omMBFP ?% arw K thigk angh 8QPM anide polrsarigpetefily (gvsrage molapyilag weight: 2oy 26.800) |

thick af® W‘tﬂét S é%f’r ﬁ@h%ﬁb@d‘?‘i‘ F°rﬁ HOEP age'a.‘rﬁtre%m 2 tapisringhit: abe oyt

26, 000) ' ;E mgrf’ o f" "éarsf ergg%}:ﬁéﬂl}'t%ﬂ {;‘é%f‘%g‘;’f‘o tranquegrlsg
I e

?P\IP%XI :%’pgg aﬁ'};\rx QV%P; g'bou ”el?i fa’ﬁ'a j’;'érP %EWSP “ﬁg?%ﬁ’?‘li

resul i ng p ase retarder was found to have an average transmttance of
about 9&9(3,\,"&}_@ fg val ue of about 885 nm a [err] of 9.3, and an a-val ue of
about 1-66—wrtir uniformquality and was substantially free 40 from opti cal

col or unevanBas 200 nfAdrlahd 36b mm wide polycarbonate film {average molecular weight: about 26,000)
45 was preheated at about 190° C and subjected to transverse uniaxial stretchlng by tentering at about 175°C,
followed by heating at about 180 ° C for 2 minutes.

The resulting phase retarder was found to have an average transmittance of about 91%, an R value of
about 60 nm, a AE" of 13.1, and an a-value of about 1.06 with uniform quality and was substantially free
from optical color unevenness.

50 '
EXAMPLES 11 to 19

Each of the phase retarders obtained m Examples 1 to 9 was interposed between a liquid crystal cell

and an upper polanzmg sheet of a liquid; crystal display by the use of an adhesive. The liquid crystal

55 molscules in the cell had a twisted angle of about 200° and a retardation valus (An x d) of about 850 nm.

The resuiting dlsplay could make a B/W display comprising a black” image on a white background with
satisfactory image quality, suffering from nerther appearance of a rainbow paitern nor color unevenness.



An-about 200 [err] thick and 300 mm wi de pol ycarbonate film (average .

ol ecul ar 'wei-ght: about 26, 000) 45 was preheated at about 190 C and

subj ected to transverse uni axi BP osagr@acBitng by tentering at about 175[err]
foll owed by heating at about 180 [err] for 2 minutes. The resulting phase
retarder was found to have an average transmttance of about 91% an R
val ue SAMRARSTIVEGUAMBRE B [err] of 13.1, and an a-value of about 1.06 with
'unl for m q]gal ity and was substanti al I% free from Optl cal col or unevenness.

ang pp&edg@ QEEATPIE 7 Fa7donsAaS @xqept that taﬁ?ﬁ "W@'H@'%“’%@éﬁfﬂ 8s 1 to
o v f? ol gaeegh' i ﬁ.o be e nfatagag er. pgl ar i 71 ng
shest ofg AT e i Ffeng °§@$§ £yl tqa i

was serve have S n eve ness ving a
cryst E E%B(i Eb%? ¢ & g ond a
_ ret ar uQ@oi&% &Ven §‘s‘ sru h | 1 exh g'aé‘tér% édﬂﬂag@'q% yay COUT meke a

|sp ay conprising a bl'a mage on a |te backgr ound Wi th

'sat 1oS T CEMPNRATIVERSIRMAIUBS | T Y, sufferl ng from neither appearance of a rainbow
pat t erTTTIOT —TOt U UTTEVENNESS. " EP 0 297 841 Bl COWPARATI VE EXAMPLE 1
The samea Qb@aﬁduaepdafest%w}rﬁer?.mwsef@mt)%s RGP brdidhad attdB6ut dir-oane 6

bet weafe lisalot the Vahso srstcmii@sthin 65 @6d i Cdmparaive EkaaipRd tb bbtsth B 3ivdtdhgd Mmthavigkness
of abauthickdbebir bo(tNEFOkunh (netigihiratio: aidOLIS0%G0Ne. reSulting phdseareta@siihadi anCavirhges e

r et ar densnitéaticeaof aboe 188%end RaRsAIG biabow 508 nabiat vaBBlhdalo HavarseRRuy apticd catbr about
560 nmunbuetnesmes tviog aWEH oft34.5When thephiagristagiot vasalsedip [ther samn diquichergstal diggavhavi ng
a [ er rds degcrilal in Exappler] 2¢ the diprtiay sufferest frpmoseriousgglonisengniess susle asirpisbew ealipi.

cryst aftergabjingfelgdorgieigpe@aity-n Exanpl e 17, the display suffered from
serious col or- unevenness such as a rai nbow pattern, |ater exhibiting

dett i YpilSed |rrage quallty 10 COVPARATI VE EXAI\/PLE 2 A 250 [err] thick

pol yes er c m ( PET s un et ched t abo t
110[ er ] r t“ h rPté'td% lﬁ' |a| r e Pative
Exanpl e 3| Or 3 1 mam r sner f ?Q :Qﬁc re%m es' 0 7

[er E\J (ne opreglﬁ‘ d Iyo ’ Iysu yc[ér% r%{

average ta. Jgar .%H?ﬂ%d?ésmé w% V\% ub'eas% fin@e (ﬂm but

was founds {6 diawe: serl ous optlca co or unevenness as havi ng a

34.5. Wien the phase retarder was used in the sane liquid crystal d| spl ay
as described in Exanple 12, the display suffered from serious col or
unesenness such as a rai nbow patﬂt;ern | at er exht.p,tl ng deteriorated i mage
quality. Caims 1. A pol ymetd & @M useful as an opti cal phase retarder,

and obt ai nabl e by uni axially st r & chi ng a pol yrrerl c filmor sheet made of a
t her mopl asti ¢ pdl ymer sel ected froma poly(neth)acrylate resin, polystyrene
resin, pohseieRyepissents 4 retardetih walumdeﬁﬁyh essusing thedsling e-2#8% b npaand de rapeeserts a

pol §I5V| ny B retaigayien icte datgimined &y | Dylipp algodions, ie.. 589 bhol resin, a pol yol efin
resin, a de%/g‘B'ﬂPB'ﬁ%'c paly ‘iﬂ H"e?hegtuhaY'%'%ae" atr%P?E&F%YP&‘{eé’"%ﬁ iSketchipg,

f1uori ne°°'ER5?FP'3“ ﬁ‘T '"Pé?é Opgi %{Pﬂﬂ UBiBEE FireR]ing.da el at"l‘?é!r“éa&fhe stretehed i 835t & ni ng

. | rdaa gfqlr&nm rp copq)?f frfm I‘l Hﬁ' pro tléqt hen the
[eMr] nggféawi_ Ll ég%%? ;gaﬁ FetoRaRA gy v AL 'r"ﬁseeﬁdwéed 486. 1
nm “and [&FTTAR 's"°‘t ﬂ?rs. aLfat Eogfnvo@}n%t %ts%r&&%gl" i,]@ , D-line

of sodi ug, obtic havi ng

et hec‘?fl
been strgf 5g\yw1{h r@s%&%%% d:l@'o@’ébl zatﬁ. %Q?Néagsm&gm&l%%ﬁﬂ &lf?eréicé ghifkg)i Ng or

longit Udlgﬂéﬂ in W31 1R Ciblo!RBbtGEHNOE and :ﬂea%blﬁ@m%cé’@dénéehﬁth teBloSdpbShcattR GivEd | M has
a r@atarda“@n.ay@l ue neasured by a polarizing m croscope of from30 to 1200

nm provi ded that when the thernoplastic polyner is a polycarbonate resin,
a r et az.datphase, retaddereas@fainfad GITCRIR01, WhorSin Saidh Polyrser @XCpolydsiet, reshl) a polyvityhéhioRge K- i n
rati o i s resivtor apoigactylvainilel@8h. so that the stretched filmhas an optical col or
difference [err] of not nore than 30 as neasured with the stretched film
bei g &eth Aolatizingcheat cuemsieity Alinea] polarizer wlctphaserneiardeas tiaed hHlairoptor £ axi s
thereof nmakes:an angle of 45[err] with respect to the axis of polarization
of t he*NiAdigpid CQ&*P‘(P'SGBY corarisipg p quicierystab pllrarciwisBed eptwopry a Raif of pelarzipg serets; he
Cube- Root¥h#'gip Fphase é%d‘??éag'ﬂ'f“éﬂ n; ?’.a"ad ©HF éFd’f‘i‘E’é'equ‘E‘HeeP i ligye e std selbandior%t i on

gi v e n of the polanzmg sheets

5. A method ot preparing an opfical phase retarder, comprising uniaxially stretching a thermoplastic
polymeric ﬂlm or sheet which comprises a substance selected from a poly(meth)acrylate resin,
polystyrene r.esm polyacrylonltrlle resin, a polyester resin, a polyamlde resin, a polyvinyl chloride resin,

8



45  in J[S—Z-8729. 2. A phase retarder as claiaed_Ln_CLaln1lrﬂmheLein
said polynmer is a polyester resi Lde resin

pol yacrylonitrile resin. 50 3. ﬁpﬂcﬁiﬁf‘{ﬁﬁg sheet Hmmmuﬂ”ﬂmll ar

pol ari zer and a phase retarder as clained in Claim

crystal r,3i,Ng a liquid crystal cell sandwi ched bet ween a palr
of pol.a cq)'wﬁ‘-*%ﬁ'yl A h‘ . rein a phase retarder as clained in daim1l or 2

i s provi deﬁ, dL % kaqwecb Wids Yededtba, %fée &gfq'le%@&n&fbemgn R sl lohtida,
sheet s. R REAELs Mok SR | ok-inPABSBotk "§L conpr 1 si ng
uni axj a' ym%ffés@ bH&ge l%tat' PEJM}\ RS dectranghl..meg S1Gobt B8 Qha SI'8 ShudBisBdkt 560

CONpr i S/ Bt & sésafosoeto% $ehiSUd oblicalofor BRvInER haigyd Ak-Sr BES I When IR phadey T ENE
resin, RAAYAWY LRIt b lsfind Risiderys@l deplay S LieYritle@ T Brampie AP NAERHLS sifPddhom?

pol yVi NybrioGéditr uskRernBSsl sich 43 a raindol® pattef’) TateB dxhibidhg deterforatedlimageMualityS  *
COMPARATI VE EXAMPLE 1 The sane procedure of Exanple 7 was repeated, except

that joheoNrahaTvEEREMMEEN ol | s was extended, t'o obtain a stretched film
havi ng & Thickness of about 80[err] (neck-in ratio: about 30%. 5 The
resul ti ng 4 bsosiem tedkapolyestertvapbiyaier Evre("BERS 67631 vas Uitiadalhe stetchadatiuboB 8% @y an R
val ue oftheaise uf thdoGiherstretthing mwhineizased/ie Conparitiaey Exagwiei1del ebidipé stesddhed Windwving
unevennastickagsshef\vabed 170 [uay (ﬂ]eckcn‘l r@ig: about\§Pe4). Thecrepitiing ohasetretprderr hagcen averege i n

t he samiratsimiftanes of iehaut 89% ahd p Byraluss ofchbaut Spthera, huhwisdayng|te havg seriote opficd splery

suf fer ed“WPW%@rhaﬁﬂﬂsa 451 #3480 ribforhgsesrgiatsereas ysedip Hissamp Siquideyr ystal pisplayr

exhi bi t iepdesgihed in Brmpla 2 hasdjeriay egrerqdyromﬁsr'wmmwwstea@bw PO err ]
t hi ck p(’ﬁW@’é”f@F‘QEBtﬁ'ﬁaﬁf’é?‘aﬁq"ﬂ’F‘( PETG 6763") was uniaxially stretched at
about;" 1 C by the use of the sane stretching machine as used in

OorrpaT’at ?}‘8 Exanple 1 to obt ain a stretched filmhaving a thi ckness of

about 170 L
haduan gveé r]-. Fuse#upas ca; ﬁ%cj taré /%{\g f alg ﬁ IaXI sp 92@2
nm but i Shitthe Yefsi 5?5 ;%Br%r ,a arﬁ.Q %@ .ﬁ %

[err],gof 3 VYS% Ifdnb, . cmte rbé?tp a lugrnX»S

di splay asedd emglr addr}n iamsﬁs éhzreof iﬂ @v .mgaauv 186, 28 dbfin@dThiP 6dubti $1)C 0! or
unevennesseiSWwo rggrea rai nbow pattern, later exhibiting deteriorated inage

quality. Claims 1. A polyneric film useful as an optical phase retarder,

and obtai nabl e by uniaxially stretching a polyneric filmor sheet nade of a
t her nmpl asti ¢ pol ynmer sel ected frB@ﬂ a poly(meth)agryl ate resin, polystyrene
resin, polyacrylonitrile resif, “aRrpoOl yester resjn, a polyam de resin, a
ponV|nyI chlorlde resin, a polyvinryl 25 al ‘cohol resin, a polyolefin
resin, a polysulfone a polyether sul fone, a pol ycarbonate resin, a
fluorine- veoraiERmieprgsenisS; refardation) valuscHeteiraioedrusiop the Frineies #66.1 theand By repisseritni ng
an a-%al ue? feéﬁsdaﬁRPf"PH%ﬂetﬂ'V""éﬁBth 8rling afysodiygp, i.9-, 9.3¢W. nore: 30

[err] wherei fo[tee L Iastie, pelwrpatie §'"h°rr$?%hha\mg| bean %?F“t']%d %Ya@ﬁwrsné'a'% lsﬁijcht
F-1i ne i ecompngﬁonl m%_ﬂrdlowq: ¥ t;ctocp RO in suc has a
det F de ”

ol i o ¥ i ,at%, AR a} A oty v ﬂf&ﬂggﬁt&%ﬁf‘w éwav
stretChi ng; .?%3 GOl g kg é;{gj%org%%b% b R

such a Waystltep:ﬁéd ﬁl %eﬁé Eftb 6SE£H Imﬁfgaasucﬂta% &@ﬁg @E@ %Uirrgée ?Xn
pol ari zi nga Cdt A5 © Qfy r 'icp{% o158 thd? NfY! being
t her mopl asg.aefa iP RIS B fhol Glbs RER lfov,ﬁa& BRINAdaSuré iR abbordanc %tﬁfhg%lbr%aeé{fﬁ R gdn _f rom
200 tgQ 625hnw2-s728xcl uded, 40 the neck-in ratio is not nore than 13%
so that the stretched filmhas an optical color difference [err] of not
nore than KAQPhas ra@as us edimeal inClailne, whoréan Sdiebiyiviel alpRiyseer 36in, Hpéiwagchfids sed
Ni col s I n mesithbr @ipdyacmieritritehesin. t he optic axis thereof makes an angle of 45
[err] with respect to the axis of polarization of the Nicol, said optical
col orsedi¥ f &pdarkzing skaehepmyrisingra linpar tpelanizer avfl atphase @ldvder Roelimécin Pldina1 an2l neasur ed
I n aecordance with the color specification given
4. Aliquid crystal display comprising a liquid crystal cell sandwiched between a pair of polarizing sheets,
wherein .a phase retarder as claimed in Clalm lor2is prowded between the liquid crystal cell and one
of the polanzmg sheets.
55
5. A method o; preparing an optical phase retarder, comprising uniaxially siretching a thermoplastic
~ polymeric fil;m or sheet which comprises a substance selected from a poly(meth)acrylate resin,
polystyrene r;esin. polyacrylonitrile resin, a polyester resin, a polyamide resin, a polyvinyl chioride resin,
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45 in JIS—Z 8729 2. A phase retarder as clained in daim1, wherein
said polymer i's a polyester resin, a polyvinyl chloride resin or a

pol yacrylonitrile resin. 50 3. Apm)ig_-zra'aimg sheet conprising a |inear

pol ari zer and:a phase'retarder as claimed in Claim1 or 2. 4. Aliquid
crystal display conprising a liquid crystal cell sandwi ched between a pair
of  pol ari ziarmglygihg aicghol wisier @ipplylefip Hesire arfuerinegentaining ey ate anopifiedresingrihereefr 2

i s proovi dethetsby oRieiring Wex-\raluqms@efm;/gx efuaiop (1) o4O OB t he pol ari zi ng
sheePs. 55 5. :A nethod of preparing an optical phase retarder, conprising
uni axi ally strietching a thernoplagtic polynmeric filmor sheet which
conpri®ses a substance sel ect edr f¥ of-a pol y(net h) a[ér)yl ate resin, polystyrene
resin, polyacrylonitrile resi n, a“pol yester resin, a polyamde resin, a

pol yvi nyl chIOride resin, EP 0 297 841 Bl a ponV|nyI al cohol resin, a

pol yol efin r%m re resenlfI o4 eg%a{fo%r\llggé ﬁfé 5 &éurg’thealplﬁte npd4 BH%QI 5&% rl]épfésgﬂg eOf
}:{hgr e%’ obt ‘%tgpdglé eHetethhiiser bydtie CHagh 'nﬂnthé vmoglfastn].:p anch fl[m); re]
: or sheet bbing
‘_Nher ein [err T&@Qﬁ&sﬂaﬁs@rsé Shiddidil stkcBing V&h%séﬂ)ﬁtsﬁé’téﬁtdﬁﬂﬂ IongituBigal tuh@adi_'stlrdtdhe
i.e., 486. lngiMsudiwazlindt &for 8ERk Filnd Ras a retardatioRt VakdieCtadabisy bicd ptfarigey @icissdopel by
the D-line of)iron‘i i 1611200 .. provinf38 -tidat Wien thB @helrfieblasipbaivdrior @& P blycuonate feisihima or
sheet ;pei ngetatidtion eineadf fym L0DAC B26aNSIe exthided thalnedtin etici nolgnorebapt3es so et
st ret chi ng orthé etgdhbdl tirmizds an pticei @lor sitfference ME” iohapt more hancIP a¢ gepuredhyith thére
stretched fsirbteheldily bingesbicheti@bn opssechNigels imsachua mahngrythan theodptie #dsi thrjeohingkes 8¢ ope
of from 30 angle: 0DED with regnecivip dedaxisir tpokufration toh thetiest, 9eip opticel; eolop @ g@? bpigg g
pol ycar bonaiven:indering of the Gape-Root fprauigrapc pestred iy ageordancss Wity fiegler srecificationgiven s
excéed, t'mdésﬂéé?@-l nratio is not nore than 13% so t hat the stretched
fil mhas an optical color dlfference AE* of h) greasurﬁ
with thesstqsét"f:ﬁé’&'V'F‘P'fcrﬂ"Bé’P ﬁﬁ)ﬁ\%@{ ‘gi @We'cfh(?s"é’t!ﬂerﬁi fE'B ging ﬁs 'ﬁ'g'ﬁ & Hrher
than the orﬁ?"ﬁs L0140 et Boe OfF™Agl e of 45[err] with respect to the
axi s of potl qﬁ%s %‘ﬁlhon of the Nicol, said optical color difference being
given®n FRIAEPG1® P he cube- Root forrrul a and neasured in accordance with the
col or Sp?C'Céﬂ-ryﬁ»% il Bhs BbttsEibr BHasenverz8hersr, el adde nﬂcﬁsl oUShnihh oo POYHREGINS oddr| M
as an opti : ﬁlgrgo QEAEh - 'Poly ﬁ\ oYSHabr Blaktds! HElgRSAID Gt, Qdicher HolyREr U3 RRY Of
dainms 1 tqogendén gBWankt W, rﬂ%‘ytﬁ%)éﬂfymgza*o%@ren P, P&ia%bﬁﬁﬁﬂﬁ'ﬁbﬂ@st&harz _
Pol yngg f i | moilamidRd, | Foh R IR P8R, A 86 Ihar 20 @61y kfiniedz, PoRSIlbrs | Fopahe RN g
ei nes Pol ynmiykirbdfbthare SluofienthsitendsS Halze GriiDgak@isdbigemhnéxite Radzy, etiurtreaib elvednicken
Bl attes hergm&i‘dahhéhr bridicht wikd, @dn @urctPaié Bihung Ue daliplertfisdl genden St of f en gewahl t
wird, Poly(net h) gkryl harz, Pol ystyrenharz, Pol yakr ylonitrilharz,
Pol yesterharz, 30 Pol yarri digar z, Pol yvi nyl chl ori dhar z,
Pol yvisayl al kohol har z, Pod ysl efifharz, Pol ysul fon, Pol yat(mersul fon
Pol ykar bonat har z,; Fl uori nent halg.endes ! Harz, und davon abgewandelte Harze,
wodurch ein a- V‘ert von 1.00 oderDrnehr erreicht wird, der durch di e
A ejchung (1) def’ini ert st

NT RF ei YRR F\r ?"ze@ Var2og gtﬁéﬁﬂ daf F“ in Gt" by In
thﬂ ﬂnde?wé’P e de’ "g S ¥ ﬁg mnmr:%m %nEF% of, WO e| der
8 stre il '

|
Nat rium - S8y, Che aSth o g%iﬁhﬂﬂ %Fn'eﬁ %rsﬁ"m
oder das thgj 1o l)r% Ek¥0§ r&ﬁ %n% 5 ‘dWotst%@@e%gtitons'
dehnung Odejasgbé? gtls 5“1' 39 %ﬁsﬁ fst, @k@%lh ez deruibdwdn voIAS0R bi25 nm
gedehnge Fi L isetiiztn ”W(;be gE n@hﬁ\frbn@ @R Vidht Rers QR 192 PRF5ER6 Bass der gedehnte

Ver zoger ungﬁMﬁs.ke ‘6ﬂﬂch% Aafterbr O RETVEh HehiVRbIR tals 3005AKRE AHE dRE goMSSerlIRIt dem
t her mopl ast geaiekheon Fivh YiemA zﬁihd?ae:P KRS RRAEGesbEl dask G oplisBhe\RhFeQ@BGInLEEH Warikél vVon
200 bis 625voﬂ M54 egentiber UBHPA&IRAIONEEBe dudRIedls ehacht, iobsiadiss lopiisgrssvieartudietend &
ni cht nehr Bdzhing%ub el ralgs-Ro@ CFoaias angdgaben éstl aihp@ndss lden @ HIS-Z87R9 sugegebenen
Far bdiéf er eParbbééimmupgenrgembdseneitt al s 30 auf wei st, und di es genessen nmit dem

2. Phasenverzgerer gemidss Anspruch 1, in welchem der Polymer ein Polyesterharz, ein Polyvinylchio-
ndharz oder ein Polyakrylonitrilharz lst

55 3. Polanswrepdes Blatt mit einer L|nearpolarusnerungsemnchtung und einem Phasenverzégerer gemass

Anspruch ;l oder 2.
HHER Ijl R




gedehnt en Filmderart zw schen gekreuzt e N| col s geset z che
Achse davon ei nen W nkel von 45- gegeni ~ber der Pol ari ”Eﬂﬂ%ﬂ;ﬂmgm
“Ni col s macht, -wobei diese opti ssﬂnezﬁaamaiferenz in Bezkre

Cube- Root For mel * angegeben i st und gemiss den imJIS-Z-8729 angegebenen 50
Far bbesti mungen genessen wird. 2. Phasenverzogerer gemass Anspruch 1, in
“wel cherh dissipgistplinareigsi mit piper\Filissighripializelle. waighe Ryisghon Ay Epiprisierantie) Bidites eidger ein
Pol yakr y| ketipttisti wasig ein Rhagenvesmgerer gemats finsriic icqderczwisichan depfiiissighrigiafizelle und

Li n)eLé'r poI%ﬁ%?%PQlﬁlj@@WﬂW%?’dﬁ@ei?hw igi nem Phasenver nger er gerrass Anspr uch

3 oder 2. | ~~~me——m—mmmee P O 297 841
5 B&. Verfahren zur ﬁerstel‘gng of s o sg_hf%;}Pf_aLsfn\fer qr?q; —qlchg Ve hren eme e|nachS|ge

BI
Fl Ossi gkr % E’P@f A '8°Ff'rﬁ':ft ‘?“ggﬂy a ‘gn‘ﬁ n zwei

rz en 4

p0| arisie arz Pol rz chl arz, yvmyl Hol a ?’QIE\{& $ %E)@gul genmass
Anspruc h ptﬁ At T. ﬁ& cha z, Harze

p0| api si e&(ﬁﬂ%ﬁ Qm I{\%ﬁ 106 bétF me %ﬂelbfﬁtmrd rch ﬁdqﬁ)zd&mlé??igls el'l ung

ei nes optischen Phasenverzégerers; welch es Ver'f ahren el ne ei nachsi ge
Dehnung ei nes ther nopl ast i g chen Polynerfilms oder Blattes unfasst, der oder
di e ei nen aus -den fol.gendes FSubst anzen gewahiten Stoff aufuei st,

pol y( et h) akryl harz Pol ysgyr enharz, Polyakrylonitril- harz, PoI yest er har z,
Pol yam dhar z, ‘Pol yvi nyl chl ol dharz, Pol yvi nyl al kohol harz, Pol yol efi nharz,
Pol ysul - fon, ‘Pofyathersul fon, Polykarbonatharz, Fluorinenthaltendes |Harz,
und davoanbgaw\arﬂ\evetr@gblang:swrt .dbO mittels\vipd (Frlitie,486.m nm/\bestimmb wird,. @ Redeirennehr
errei cht Verzageruopswert! derchitiels der@-binie Membdatfuin, 58RF hrp begtimmit wird, bpdputah wobpl B ei nen
Ver z 6ger ugrawelastische Eim piier idas termeplastisghe Bjalk dyrglp sinachsigep@uerdenfvpg. Jiomaressighgt RD
ein Ver g‘é‘wﬁgsqméﬂts'ge &éngsw'eltne|dsra@§?stre;kmm &as5 Ser gadehnie 95'89"‘3‘ damh

besti mt Gl aat'°'l!?§15h§‘%§l“§’t 99’%6‘{9 ¥°9P‘H%95W3‘E) I"%?s?q B‘ﬁHEOOF""I‘ RIS gesetZt

th | o955 g¢¢ rrgquﬂsc Qiyneg piR Baly run 625 nm
it Cor 'o i oo wﬁ% ‘E”*" gﬁ Pl L%.L': %%zs@g.:sgm
gedehnt € eg]ef?rl't% Fﬁg derar zwi c zte§l Is f'sé{fl 9%% tlsgl‘ie emen mkel
Verzzégeru Jeg%'gﬁey%g hiS |s eht Ve

t her mopl a§ eﬁ -R6t Fo \4 5 gﬁ'@s& uhéhe ds§tder?\r£'J 9&’3‘7@9%&;}& K\ﬁ” von
200 bi s 62pudanim LSS RNy Wo el Einachn rungsverha tnis ni cht mehr

als 13% betragt, so dass der gedehnte Filmeine optische Farbdifferenz AE*
von gi G0t GeBRAlCch 3inds Bélynrflictde biS bptistHAl PHAsBveiBERsS SiBeibol PElRHBrR gemassm@MNNT en
Fi | m der agér AzYriRAd € Bis GDEScRAIBH Bt ddoCiikcls dE BéHakibn gdhilss AtshrRciRB Horefialt Medis e
davon ei nen Wnkel von 45- gegentiber der Pol arisationsachse des N cols
nmacht , Reséwelicatibrese opti sche Farbdifferenz in Bezi ehung auf die Cube- Root
Forrrel angegeben i st und gemass den i m JI S-Z-3729 angegebenen

Far bisest i Ritmi nguvire etitisabloccompier rdtard@iourBle rBederapticsia. &ipneventiyh whtenf par ue Stirags

opt i schenumriabduy Bimz@yieviller polyndtearkaligier enpesl thermapleptiangehoigie parm nerrésine

Anspr UchePdy neihlapryiaie e frésing ROYBYIBERe Ny £RSIRe e THh ruBp Weﬁ?{s Peuchs 5
hergest el PF'"%\P?'&F’“'%V%GP'E%\E’? Eiure g polyvinykiung,14sige H%F\§°QJP? Y“i'rtY bP’@ "Eene
retardate ‘V°Jf§" 'gt" %ﬂé’“‘@% %EOYJ% Hie 1EtipePolyGer ‘h‘ﬁ"e "?5%‘ %g dela

uni a¥i al °U'F1°1‘?t sﬁﬁs fiiqep do B ang dgralRy °‘ptS o\AHR PN R REYSF S t i que
choisie p g Sn 857 ne pol y (rret h)acryl ate, une resine polystyrene, une
resi ne pol yacryl on| trile, une r6sine polyester, une resine polyamde, une
resi ne de chl orure de pol yvi nlyﬁE une r6sine d' un al cool polyvinyle, une
resi ge pol yol 6fine, un polsys , un pol yester sul fdne, une resine

pol ycar bonat e, une resine cont@nant de [a 40 fluorine et |es resines
nodi fiees de celles-ci, obtenant ainsi une valeur a telle que d6finie par
| " equation (1), de 1.00 ou plus: R: 1"~~~ 1 ou RF represente

une val eupd @e repsssantetund Grhleurrde nétard Wbtedmirga ntilishra 1d lignRe séit, 3881t nm, 488 feprégntect RD
repr @sent enebaleur deuretardy déteroinéel ar &t tgne -Oedwe sodiune esoip 258918 annh, i Ig rfevilleDowd film

sodi um sthetmopB8iue ayan| &t tifée Utahdversaement Linmdalvaento Blirées par croepeysiant owcétizéeet | r ee
t r ansver siohgitudinalemeni enjekialoment e, tellgtiagor quepla filne prégantesn waleu retasd mpsugée par un

| ongi t udi fégreseAPAtR ROlfisesionedecIPen 1200 @, pasr puant gupdpysapade payniére fiermerlastianecestine
val eur r etng Gsupﬁag(mcg@o qunvaleur retard de 200 & 625 nm soit exclue, le taux de siriction étant

inférieur:a 13% de sorte que le film étiré présente une dlfférence de couleur optique AE* inférisure &
30 mesurée Iorsque le film étiré est placé entre des Nicols croisés de manidre & ce que son axe
optique form? un angle de 45° par rapport & I'axe de polarisation du Nicol, cette différence de couleur
optique etant donnée on termes de formule de racine cubique et mesurée selon les spécifications de
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m croscope a pol arisation de 30.a 1200 nm pour autant que |orsque |e

pol ynbre thernopl asti que est une resine polycarbonate, une valeur retard de
200 a 625 nmsoit exclue, |e tauEPde297tesi @ti on etant 55 inferieur a 1
3% de sorte que le filmetire présente une di ff6rence” mm Hﬂﬂgﬂ!ﬁue
AE* inf6rieure a 30 nesur6e lorsque le film®6tir6 est ! S

Ni col-s cr oF¥{eyr gpandes dpnsriS-#8%8 que son axe optique fornme un angle de 45
partfapport a‘l'axe de polarisation du Nicol, cette.difference de coul eur
opti que %t éfntfe}aelﬂ%%ge Ohese Spiak l2 ravendicniion || dlansdequal-cerROlvERIS; q§tienedPsinpeRolyPE Y

selon | es UDRRETTY LAMlogiFRIe ey Yipyle ou yap rasing gelyastripnittie. - oyl eur donnees dans

JI S-Z-8729 - , . X L .M - 2.
Un ret argdatgé?gfr::s" g\gﬁ) rgr:tgfs‘?%ﬁ Eg'r'lanlt un polRyEsyT fngaite T%'d&%?wsdel p('}ﬁsﬁé; WL B &
est une resine polyester, une r6sine de chlorure de polyvinyle ou une
resine pRl YAGHWHa08 bhistduf liquitess corféhahtHb bdnGlo B Rhidful fcﬂ,i&?prﬁgqua%aﬁlw orit8 une

POl ar jSeUr philoNadiduie bolbtBari! AuAAbeIdl uFIGOIASE doShhabdi®n o SO HAlH | €5

revendi cat kdBifichioRU ot la foverlditatdh 21 s8R At fal ORI crista@tiiiidSs ot FRTEES RANEs UNE
cellule a polirhidex |1 quides prise en sandwi ch entre une 10 paire de

feuilles polarisantes, dans |equel un retardateue de phase tel que

revendi o6 Ud apinédéapdue e préipaezaidn 6'n' tetaddbtdul optigue behhmeerant Qltirdgee Grilaxialr il filenéu e | a
cel i ukse a daville danpolyméra itehesoplstighe comprehles uhe subistas spiettianrés aarint sne Bsind poly
proced6 polmethacryiate pae aising moldsteréner aneandésivet paliacrpiptivigLiEecésipr mhyaster, LneGEsineage
uni axi al dPelypfide, wneuési® de chiprungi ti4 @olvinyh ypel rgsiner d'un Halspetopslysioyié,qune résine
conpr enant PelyRERBg jy8 pelyryliona ginerolypstt ifeltong anariésipmeolycarbonate, yne|résing rentdnpetcieyd at e,
une_resi ne fYRIns eiissresines madiieer €8 pelles-orbiparnt ginsh Hie Yoloprea toligrae définlorper iavajienst er
une T &si ne hSRYRPHEYS une r6sine de chiorure de pol yvinyl, une resine d'un
al cool polyvinyle, une resine polyol 6fine, un pol ysul fone, un pol yester

sul fone, une r6sine polycarbonate, une r6sine contenant de la fluorine et

| es r6sines nodifiees de cell es-(ﬁ‘E obt enant ai nsi Lt[};e) valeur a telle que
définje par |'equation '--9%F =ZTIJT de 1.0p ou plius: a___

(1) 25 oO R represente une val e&-’ de retard d6term n6e utilisant |la

| igne-F soit, 486.1 nm et RD repr6sente une val eur de retard determ n6e

par | a |i gog Ry kprdentedHe Waleur3i rbtard 28:BrmmeB Mitishrd 1of IRHS-F ls&it, 985.1 hrh, "Bt RD représente

t her mopl astme] Vileur YeRNfotaf BtoHnINGS Sal T2 lighd COSEl SSHRIM, Sdifli SB83ahR B Nbuiledbl Hige par
CoNnpr &ssi omembpRitiqid aydnD BE | 4tiksdi thiadverd@ishhent! Dhidddletleft T8l patCcohPrdsdon’ A0BMSSIUE

| e film pr eaghtisaldment sridiakihert,cdetélld 14506 duele fiPE prétbitelinG KAGE BitRd hofifdedpat Gat | ON
de 30 a 12@fkrasoqpe ouofarisatidnadet 3002L1€200 @MS paue adtant nad lym@ueds pdnersRDPbradplastjo® e36t

une r 6si n4uproiéyice pdiathbrate, umeevaleat ‘wiard dee 2RI T 62fenrR Bt excBE Fe rtawx Sloistricir atane, | e
taux de st infédedr @i 3&t dansortd nelefitsn ftirk prése@ts ute difitnenae dgiseulue optiguerABT ipféreure &
presefft e uB® Mapydesiosnsele dim étra|esiuplacg glﬂtfq des Mevls craisésr decmpridre 23%, que sop@xe
nesur de | oPRIgLR:To[me 4y angle g6 45 opas sanpert % Eaxe dp pelasisatier dnNise)| estte difidranss dejeouptini er e
a ce que sOpfidusglan gf’ﬁ"\ia &n feypescde farmuig fledacine caljays-at mesysisoteton des) spégifisatigas de
pokayi sat i BHeYLINPEBANS X4 ¥R 1 f erence de coul'eur optique 6t*nt donn6e en

t il e, d ' LCubi t I | ¢ . ificati d
B

m
u réalisé a rev . ?
conme retardateur de phase, |le i ant te que revendi quW dans

?Ion oC!
m po ynePe
| " une des revendications 1 a 4 ou r~alis6 selon | e proced6 de |a
revendi cation:5.°45 50 56; 55 | Qg~~~~~~~~~~~~1

45
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