1 DESCRI PTI ON POLYCARBONATE- BASED ORI ENTED FI LM AND RETARDATI ON FI LM 5
TECHNI CAL FI ELD The present i'nvention relates to a pol ycarbonate -based
.oriented filmand a retardation film Mre specifically, it relates to a
pol ycar bonat e- based oriented filmwhich is suitably used as a retardation
filmfor liquid crystal display 10 devicgs and a retardation filmas one of
Its uses. BACKGROUND ART A retardation filmis used in an STN (Super
~Twisted Nematic) liquid crystal di pgkgridgeypne or the like to solve 15
probl ens such as col or conpensation and the expansion of viewi ng angle. As
the material of a retardation filmfor color conpensation has been used a

-pol ycar bonat e, pgRYy ¥ XkBONAPE CONSED - d&@iﬂﬁeﬁ %ﬁymmﬂgi%ﬁifﬁRﬁfdﬁ‘%ﬂM

anor phous pol yolefin. Liquid crystal scotic l'iquid
crystals have 20 al so been used as the material of a retardation filmfor

‘the expagsi Mh £ ngle in addition to the above materials. A
verti cal gl igﬁ(&gﬁ%&‘hﬁ%?%l'@rystai di splay device in which liquid crystals

~are aligned al nostTNeiresainity ihveAtichRsElales vhed pollyicaddatdf fodias
al ready been used in nmonitors 25 and TVs due to its high contrast and w de

vi ewi ng angl 8F1epted it Anded FRtaALYY f4d8-et YoFersperbiteal tin ditspl ay
©.internationgkgyaRoshup ?{)ﬂféér@énéf‘é%é@i (ﬁ.ajﬂﬁ{t%ftfi%g%ic%flié 0 848

that the use of a retardation filmis inportant to obtain.a wde . view ng.
angl e. 30 A seibabiyiused asm neatardabthen fddmyEer Bdguid toyspal dismplay

- produced; fro | e . rting Jyaterial hgs heen w dely used in

t he abov%BS P#%glgdglgéyé\tjgét%f‘iép .Jayn d%\'/il}%ea.s I%lvﬁe\fg,l ‘?Jse'ci ally a

~vertical alignnment liquid crystal display device has higher quality than

an STN liquid 2 crystal-display device, it has been found that a
BpfraRhiiie

ret ardation A%Bm a pol ycarbonate material which has been used
A retardation film is used in an STN (Super Twisted

Nematic) liquid crystal display device or the like to solve
15 _problemé such as color compensation and the expansion of
-viewing angle. As thematerialofa retardation £ilm for color
compansation has been used a polycarbonate, polyvinyl élcohol,
polysulfone, polyether sulfone or amorphous pdlyolefin.
Ligquid crystalliné polymer and discotic liquid 'crystals have
20  also been used as the material of a retardation film for-the
expaﬁsion of viewing angle in a‘ddition to the above materials.
A vertical alignment ‘1iquid cr'ystral display device in
which liquid crystals are aligned almost vertically to a
substrate when voitage is off has alréédy been used in monitors
25 ‘and TVs due to its high contrast and wide viewing angle. It
is described in the 1997 Society for information display
 international symposium digesﬁ of technical papers at pages
845 to 848 that the use of a re'tardati.on'film_ is irhport'ant
to obtain _a--w.ide viewing .anglé. |
.30 . A retardation £filmmade froma pquca-u;b'onate: ho;ﬁopo’lymer
| produced from_'bisphenol A as a starting lilaferiai' has been
widely used in 'the'above S'i'N liquid crystaln di'sp'lay:-device.
However, as especially a vertical aLiQMeht liquid

crystal display device has higher quality than an STN liquid



I n-the conventional STN liquid crystal display device cannot obtain
sufficiently high display quality. That is, the retardation value and the
-optical axis of a retardation film  are changed by stress in the step of
joining together a retardation filmmade froma pol ycarbonate honopol yner
“and a polarizer film stress in the step of joining the | am nated
polarizer filmobtained in the above step to a liquid crystal 10 display
devi ce, - or tbeyshalndbgelsy rsacel, aAtphhamaar Found thltcl et rdticsd
during a durability test at a high tenperature or_at a high tenperature and
a hi gh huni dfty™ '&R%Fﬁ £XoR & MY%aFPQPattﬁemBFﬁgﬁﬁﬂre‘ggiﬁlﬁ Ba% hegndaisad the
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bllack is displayed on the entire screen, thereby deteriorating
qual ity. Theopktaies enéfdcientlyrhigh ndbsplayrawetiorni t Fhagpdars thiei ch

depends og t t [ Qi r i spl vice i I ou t he
edges of ?’ hegg Eg?ggltgég ‘D%Jf"ll %gldggpée%ﬁ%fé?ﬂeéﬁ%ﬁffggcﬁﬁg?ﬁ aﬁ’r%rbl evi ce
in nobst 20 caseschahgedf byestidss pietlosresiosp vof | jdinied etdgskHexr as " frane
phenomenon” and tAhi SéBr oblemw || be referred tg as "frane problenm in

this descri pEPEATABFEPRFLLR MAe | £FQR 2 RAMEFACLPPALR hamapodygner and

pol ycarbonat § géEarinomEiash,t BeraBs o the0btéhof §bandal fﬂénmna%%ab. .
However, a retardation filmmade from cellul ose aCetate™ has poor stability

- of nol ecul ar PeLREARETI B obdalinglotr theagbryresten to Bi bhqukd exrysisdr pti on
o o 38! alBBiaRacPL % il ChirdliaokOst38ak M0 A AR AGE O

orientation IS ired wthin ane dnd {0 Suppress vari
“ani sotropy wwhhich tikeppbdneed odutiveg sanduralacbity Stexe =t Eolhddtef i n havi ng

a cyclic skel et onF%Ech as. a_nor hor nene - skel eton _has .a_|l ow ﬁhot oel astic

constant and PEREFAFPFROT25i% B EPEIRE ATYr S804 $Righ Ruptdity awithi gh

draw ratio te@nheobbaulltathet atHalbOIGH EMES &Sk feHe drlel &t iR filgRidSi nce
3 a bulky nolecul ar structure such as a norbornene skeleton is enpl oyed
‘to obtain a BryfAtgladisplandeavise peramesanerupifarm@prticularly when

15 black is displayed on the entire screen, thereby deteriorating
display quality. The place where this brightness
nonuniformity appears which depends on the mode of the liquid
crystal display device is around the edges of the four sides
.of the. screen of the liquid crystal display device in most.

20 cases. .JTherefore, this phenomenon -Will be referred to as
“frame phenbmenc’m" and this problem will be referred to as
“frame problem” in this description hereinafter.

Cellulose acetate, polyblef:i__n and polycarbonate are
known as the material of the retardation £ilm. '

25 ' However, a retardation £iim made from cellulose acetate
has pddr _stab_ility of molecular orientation as cellullose.- B
_acetate has a high water absbrptioh_qoefficient, thereby
making ‘i.t_diffidult to use it when a high“degre_é of _orientation
"is required within the plane and to suppress variations in

30 anisotropy within the plane for the same J:easdn. Since a
polyo'ie'fin having a cYGLid skelgtdn ‘such as a norbornene
ékele’ton has a low photoelastic éonétant and low intrinsic
birefringence, it must be stretdhed[at a high :di'aw ratio to

obtain a retardation required for a retardation £ilm. Since



fil'mmade fromthe polyolefin has |ow inpact resistance, handling ease and
stretchability, easily breaks and often 5 ruptures. Therefore, this film
-has a lot of problens to be solved when it is produced or used as a
retardation film Meanwhile, a polycarbonate conprising an aromatic

~di hydroxy conpound (bi sphenol) having twg aromatic rings through a bond
group out of aromatic polycarbonates has 10 appropriate flexibility and a
- high gl ass t pasliy ooleaiuiiar Htwactureashehtgo lay merbbaneng- skdlisdiend A
skel eton which _is sed .in_an.  STN node has no problemw th handling

i_del
ease and str8?‘81.‘185?&1?0&/%%%1“31S‘etéi%g%af;ﬁé:r%}é:lp Hr oBIT&Rar Rt or e,

it is difficeitm he@dySerbh thea &E%éiéﬁil; ahh NPt irdPadt Pl St
di spl ay devi ce which nust have Ign gh quality. There are many kinds of
pol ycar bonat Bdrghéngheage gprd astrafghaplibbey. tasidninenks atd off teme

. pol ycar bogal gapghLols et d AT dalisORahid Was AP1f: (6840000 ANd 13

-6- 82624 (the erm"J as used herein nmeans an "unex puB:IOI sbr?ed 20
Japanese pat enlvegpwhent i bnls ppopdseed edvareswd cans fa | st aeadiet idn @i,

~ pol ycar bonat e compri si ng, & di hydr ox onponent - ot her, than a bi sphenol A
- skel eton. Pol ycar ?1%\?‘321@?9 %i%ﬁé%@r%ﬁ%t%lqmii%‘%@na%ﬂﬁtéc
pol ycar bonat @shyffog¢neédbouddi PhispKeRdl y CREPOIR B0 Hromi2TiusRd as the

~material of a retardation_filmbecause they have a low glass transition
t enper.at ure &hgCBREBra bendugreurt9ut tof RFORAkiC IRedyearhanatgsothes astic

const ant 1 4aOn : . Ipi]%{l .S, 1 tr

..gener at eépbnggjéoé ??Eggggg%%gg}}bgfa%%g S rce)%%isgg]tﬂﬁnagl%jtozlr g’t%'l% gﬁ film
30 t hrough aHoweiwesi|va hayepolymehdmeindic rietsploaioloh adketlled onewiidat i on
“film Therefore etardatjon_fi havi ng. a | ower .photoel astic __constant
i s consi dereﬂist‘gj'g%i%rﬁ% r Y a%e%%é'é‘?é%%ﬁd}fbé’q éﬁ’d:i’[ dddfiged by
stress becomeasargld stretbhabilstPRlut odEIRERAENe AVdvRUEFiné Qronaaadi tion.
.4 Meanwhile, aromatic polycarbonates have hi gh production ease and their
‘gl ass- transi {['Fﬁﬁef‘éﬁﬁer&% dregifficydtetlinse ddy dBga vertical alignment

.15 liquidrcrystal display device which must have high quality.

There are.many'kinds of polycarbonateé and there are a

._ large number of examples in which the polycarbonates are used

as retardation films. JP-A 7-246661 and JP-A 6-82624 { the
term "JP-A" as used herein means an "unexamined published

‘20 Japanese patent applidation") propose retardation £ilms made

from a polycarbonate comprising a dihydroxy cbmponent other
than a bisphenql‘Arskeleton; | |

'Polycarbonates_are divided into aliphatic and aromatic

pblycarbonétes . in ge.néral-,' -al‘irph'atic polyc.arbonates are not

25 used as the material of a retardation £ilm because they have
a low glass i:ranéitioi; tei_up'erature and poor productivity
.f_h‘o_ugh théj' have a_:low photoelastic constant. 'Onle of the

causes of the framé7phenomenon is that_Stress generated‘by

the shrinkage of a polarizer spreads to a retardation £ilm

30 through an adhesive layer to change the retardation of the
retardation.fiim; LThgrefore,'a:retardation film haVinQ a
lower photoelastic constant is considered to be preferred
because,a.Change-iﬁ retafdation caused by stress becomes

smaller, which is not a necessary and sufficient condition.



by -t he existence of an aromatic ring. As described above, they are
actually used as the material of a retardation filmbut 5 they have a
~probl emthat their photoelastic constants are relatively high. Attenpts
have al ready been made to reduce the photoelastic, constant of an aronmatic
pol ycarbonate film and sone honopol ynergs and copol yners are proposed.
However, in the case of these aromatic pol ycarbonates, 10 though the
reason i s noMeehwhi leprabaiiyic polyedribvonatiest RA¢E hidh pRodtefRbhCedddg, it
is difficult t educe.. t he phot gel_astic constants of the aronmatic

pol ycar bonat 8§8t %h?’hﬁ 93ard t%f'mé tdOmERRPEFRLUESS GHbPe epsityliraised made

froma pol yobgfite exhatbRfedHih ié&i:oidaf%@kiﬁmé( 92UPe SUETH EF abBGe 2,

nor bornene 15 skel eton. That is, although po 'ycar bonates are supérior to
the above poP¥8l 8ftwally weed | asdthansateniadoodabi retgrdations £l fbwlt to

-reduce their tg SLi & t ' Lzing.a hi | ass
“transiti o% tgﬁ% r izgtgjgrae.5 BEBBXBE‘G.@%?9%%#%&%‘22%1:}%&%%1‘?c%?lg%hif]%q%s rE n
having a 20rblghivefyabighe iAidssmpetxd Hawe hilrehdynpess emadé Cfb GgHdeses a
structural upit represented by the following formula (a) : wherein Ri to
R4 are each gi‘ﬁym%[g%‘ﬁf%fﬁﬂf NFgSt 9F AR a%l?@ﬁ}llchB Carberate Lidsup
having 1 to 3n@asbg8 BbABPolgRe2BUand &b Hp*nh@ﬁ& Lt nted by the
“fol l owi ng forﬁul a (b)~ \?\Eg_rgliﬁﬁ Wis a silsng e boni%tjli,qtll %#%}fﬁne group,
cycl oal kyl i dene 5 Hewevpr. pheiiie sasetaf khege arepatiiemslyaanborstiesyne
.group, | 3 id : e, each hydr.ogen atom
hal ogen g?omtﬂgﬁgfﬁy grggl?%)&gr Egl ﬁ%&ﬁggpaﬁg?/?%‘d e %g @é‘? l?d‘?‘?‘%teé’r?ﬁ and
m and n are eficn anchatigeriny, ittic dAiffowhd tehtedusnbhaiphv tdeasitikct ur al
unit (b) in an_apoupt of .41 to 95 l.t. 1t is disclosed._ in _Exanples of the
above publ igg’f'lsgon?ﬁa?jfpal?cﬂ?%?lﬁ SRR VD A ddeny-avied afolaut i on
pol yreri zat | comaér8i91hysatdibyBiexyphesyl )i Lupreite &h R iﬁlﬁﬂﬁ'ef’%ﬂ n
“nolar ratios, of 85/15 (Exanple 1), 75/25 10 (Exanple 2) and 50/50 (Exanple
3) are diss ohgging A mlﬂg}q gﬁgctlonal group such as the above norbornene

15 skeleton._ That is, although pdlycarbonates are superior to

. the aboﬁre polyolefin in handling eas-e and moldability, it is
difficult to reduce their photoelastic constants while
realizing a high glass transition temperature.

JP-A 6-25398 discloses a polycarbonate resin having a
20 high refractive index and low birefringence which comprises

a structural unit represented by the following formula (a):

Wherein R; to Ry are each a hjrdro_gen atom, halogen atom, phenyl
group or alkyl group having 1 to 3 carbon atoms,
25 "and a structural un:i.t",rep‘ré'sented by the followin'g' formula
~{(b): o
(Rs)m (Ren

A__—O‘AN-@O@-— ...{b)

wherein W is a single bond, alkylidene group, cycloalkylidene




chloride to obtain filnms. However, the 'publication is silent about
uiitaxially oriented or biaxially oriented filns nade fromthe above

- pol ycarbonat es and therefore about retardation filns conposed of these
films as well. 15 JP-A 2001-318232 discloses an optical filmwhich is nmade
froma pol ycarbonate containing 1 nolt 0 nore of a recurring wunit
represented by the followng formula (c): and having a glass transition

t enper at ure @fodp) ﬁh@ﬁyhlMtlt%@mmmd@%z%ﬁﬁﬁa%ui@dn@k JFSufAct or

- when heated at 80 C for 500. hours 'of 0.07 %or |ess, a hardness rreasured
by a super. SPEIERSERIROT Ritide cﬁrom’rk@s/ﬁﬂé Re aRer €ach ehhydregenof 10

~to 200 pm ang &’ ( 55 a I j.m . sati sfying
1 R(550) S 2igtruneﬂéﬁéj“j}a‘g’Ii %%*g'ﬁ'ﬁo?i‘%% Eig"#%?*éf %g‘%foﬂ?%q‘%‘}olveg P

~ publication 3hfaarlaolpo¢m.bcmaaen@@hyras:e ragdu @ed integes o At itan4,

pol yneri zati t. of a  .bisphen nmpound repr.esented b the
fO||OMAng§fO$€%|EP %? Qi?%ﬂﬁjgﬂf g é#uﬁﬁ lﬂﬁgﬁﬂ(ﬁi §EPW%&

“net hyl ene chiprigegs tmoDbt aim: ascastsctmlsmvwmcsxhﬁpn_asnoit tRECABEve
uniaxially to_ 1.5 tinmes at 196 C to obtain an optical filmhaving an

R(550) of @@bmaﬁeamk@@yqq@qm|mw ars)s pxpduisiese byofthene
-present inve I %3,%% Iy chis
sui tably useﬂéjélg&&ﬂg%?}%?gr a:tllggné/ il m %ﬁg&l&q’a%&lﬁl&%

~ devices. |t amddrsprenabjledn mblaherptéeentbf |815//e1rﬁ i (Bxample d)i,dg5/as

- pol ycar bppat g i e suita ed. .as a_ retardation
film hawfﬁg C%}?i%%ﬁge oﬁp)t |%{:l ggﬁ#ég{% QI}S §)r %ﬁl‘ﬂe%s#@ ed dm WE&F“Y&PPGnnent
liquid erystehictspd ay ditsayiEsens. | t Hcﬁveifelﬁ J thepulbancekiieati®kitBat
present invention to E)r ovide a retardation filmwhich can al nost sol ve the

“frame  probl FbREhPRIGFFIA LN RFeniad af Biasdiald vapgriented films made

from theabove polycarbonates and therefore about retardation
films composed of these films as well.

1‘5 JP-A'2001_-318232 discloses an optical filmwhich is made

' from a polycarbonate containing 1 mol% or more of a recurring

unit represented by the following formula (c):

(©)

and having a glass transition temperature of 160° C or higher,
20 and Which has a heat shr:.nkage factor when heated at 80°C for
500. hours ‘of 0 07 % or less, a hardness measured by a super
m::.crohardness meter of 16 kg/mm® or more, a thickness of 10
to 200 um and a retardation (R(550)) at a wavelength of 550
nm satisfy:l.ng [R(550)| = 20 nm. It is disclosed in Example
25 7 of the above publ:.cation that a polycarbonate copolymer
produced by the solution polymerization of 30 mol% of a

bisphenol. compound represented by the following formuia:



characteristics when it is used in a large-sized liquid crystal 20 display
devi ce having a display area. of 15 inches or nore, ©particularly a

-l arge-si zed vertical alignment liquid crystal display device which nmakes
it nmore difficult to solve the above frame problemdue to the |arge. area
of its polarizer film Qher objects andgadvantages of the present

i nvention .25 will becone apparent fronlthe foll ow ng description.

Accordi ng to the present invention, he above objects and
“advant ages of the present invention g YrHéd by a uni- or bi-axially
oriented film (A) which conpristD gatlymer mi xture containing 7
a recurring unit represented by theg formula (I R2 RS R6 1 R3 R4
R7 R3 wherein RL to R8 are each i ndepé a menber selected from the
group consisting of hydrogen atom hal hydr ocar bon group havi ng
1 to 6 carbon atons and hydrocarbon-£ aving 1 to 6 carbon atons,
~and X is a group represented by the formula (1)-1: R31)m
.(I)-1 wherein R3 and R31 are each dep- ----- ntly a hal ogen atomor 10

aIkyI group haé qg g carbon atong, and n and mare each independently
an integer. of™ mﬂ?l%tﬂ LAdls K ssapiad inme thelenm chilomige: he

recurring ugptoberie Qﬁﬁﬁ; h v %ﬁ?% f. 30
to 60 nold based on tfffé t ot a?nol?l gfl?g?hgsr%%ﬂ%%é%%q?g@ Lj%é{ %& yner
“or pol yner nix$urdnemathh96hg o gbiednt anmptical fildmbawingamR(569)C or
higher, (B) ypisghg a heat shrinkage factor when it is heated at 90C for
500 hours under no_ oad of 0.1 %or less, and (C) which satisfies the
foll owi ng expression (1): 20 1.S R(450)/R(550) 1.06 (1) wherein R(450)

| gzﬁ‘?&%Sﬁ%}aﬁg§%§é$$€€t9§qﬁﬂ NVENéfg%fl|lﬂ pl ane at wavel engths of 450 nm

It is an object of the present invention to provide a

polycarbonate-based oriented £ilm which is suitably used as
10 a retardation £ilm for liquid crystal display devices.
B It is another object of the present invention to provide
a polycarbonate-based oriented film.which is suitably used
as a retardation film having various optical anisotropies
required for vertical alignment liquid crystal display
15 devices.

It is still another object of the present invention to
provide a retardation film which can almost solve the frame
broblem and can provide excellent viewing angle
characteristics when it is used in a large -sized lJ.un.d crystal

20 dlsplay device hav:Lng a dlsplay area of 15 inches or more,
particularly a large- s:Lzed vertical alignment ligquid crystal
d:l.splay dev:..ce which makes :|.t more difficult to solve the above
frame problem due to the 1arge area of its polarizer £ilm.

Other objects and advantages of the present inventz_on

25 w1ll become apparent from the following descriptlon

Accordlng to the present invention, firstly, the above
objects and advantages of the present invention are attained
by a uni- or bi- axlally orlented film

() which comprises a polymer or polymer mixture containing



According to the present invention, secondly, the above objects and
‘advant ages of the present invention are attained 25 by a:retardation film
-which is the above uniaxially or biaxially oriented filmo the present
invention. That is, the inventors of the present invention have conducted
i ntensive studies, paying attention to the 8 nolecular structure of a
pol ycarbonate nmaterial and the physical properties of a retardation film
in order -to aseecurphhyCaibpnedEradimted Hf UK IfYLIdwihg PornRAY Yahef i n
having a bul ky functional group such as the above norbornene skeleton 5 in
handl i ng ease and stretchabi lRly iRT a RRt ®¥ation filmfor vertical
alignnment liquid crystal /i 3y i nd ha found that control
factors other than the anpH-o ret.gydation filmare
i nportant as one of the akgve fra probl em Wen they have
conducted 10 further study d thay the frame phenonenon
..can be reduced by control : he factors such as the nvol ecul ar
structure, gkWhssein®Risté iRSratedpehaindependeedy a abhbakage dAdPFrem a
pol ycarbonate i n use even though its hot oel asti c constant is high and
‘that the pol {R&rBEAER CFLIELNG ofs AW ITPILT At@atiadoden Atos. verti cal
alignment 5| i gydo | e | | ent
‘invention has bee%%%ﬁ%%ﬁ?gﬁgjﬂ?ggé%gﬁEta%gts)g%ﬁ&(ﬁ) %%éhyg%&%lg%éécﬁ PTI ON
- OF THE DRAW SR havigg 11t¢ & gasbommdms sendidis awmwpirepreseatelde of
‘a vertical. ali L qul | display device conprising the
oriented filnto €ﬁ€$%$éé%§éi#ﬁ%ﬁgé%(ﬁEkégziretardation. film Fig. 2is a
schematic sectional view of another exanple 25. of a vertical alignnent
l'iquid crystal display device conpriging the oriented filmof.the present
invention as a retardatio 3§il i g. E'ms a sczlﬁz_ tic sectional view
-of still another exanple of a"vg nrerdf™ 1igur d crystal display
devi ce

()

wherein R*® and R3! are each independently a halogen atom or
10 alkyl group having 1 to 3 carbon atoms, and n and m are each

independently an integer of 0 to 4, |

the polymer and the polymer mixture containiﬁg the recurring

unit represented by fhe above”formula (I} in an amount ofi30

to 60 mol% hased on the total of all the recurring units of
15 the polymer or pblymer'mikture énd having a glass transition

temperature of 165°C or higher, _ '

(B) which has a heatlshrinkage factor when it is heated at

90°C for 500 hours under no load of 0.1 % or less, and

(C) which satiSfigs thélfollowing éxpreésion (1):

20 1 X R(450)/R(550) < 1.06 . . . (1)
wherein R(450) and R(550) are retardations within -the £ilm
plane'af ﬁaveieﬁgths of 450 nm and 550 nm, respectiﬁelf;

' Ac'cordi'ng to the présent 'invenfion, secondly, the above
'bbjects and éd#antégés of the present'invention_are attained

- 25 by é_retardation £ilm which is‘thé_above uniaxially or
biaxially'oriented film of -the present invention.

- That is, the inventors of the preSent_inventionrhave

conducted intensivé studies, payihg attention to the



30-conprising the oriented filmof the present invention as a
retardation-film BEST MODE FOR CARRYI NG OUT THE | NVENTI ON A pol yner mhrch
-i's.the material of a retardation film9 wused in the present inventionis a.
speci fic pol ycarbonate. having a fluorene ring. That is, the polymer is a
pol ycarbonate which conprises a recurring unit represented by the
followng formula (1) in an anobunt of 30 to 60 nold, 5 preferably nore than

30 nol % and £0188h%a8r stesetkes ask o JdBrcdBotaid n?ééeﬁi‘@l rQfrfndg units
constituting the polycarbonate: In the above fornula (1), R to R8 are

each i ndepenBR¥Eigalprepertins ahea wekprdasdpactédms -'F@n@it‘(ﬁrergt@u;se a
t | d 1 to 6
con 110 cho by oo o i DSBS Bk SIS 1

car bon at ons  and hydr ogen- rou lto

t he hydrocar bc'wlg!r}bﬂpnchmmdb gadolqpl svyclmapstherdbomnuebhyhege aikelatbret hyl

“.group, an I ps_ such as. phen 1 rbonate, of the

Pormia (0 1 et 458 A BleRteyapadiiin & BRthEdATOR bimAoR < o
et hyl gr oupveﬁﬁﬁcanaEﬁgraﬁléhtR&.icﬁ:ﬂ hateFgen @tsyn=80 ddvied Rila inavd
‘methyl group_ is_excellent in handling ease and the like. X is a group

~ (fluorene cohPeRénthat reoptrehtiRrRrs mihe than dhephadalastiao and R3l
are each | ndgpgpent|oe riALoegRaatom ol lotle QMR RAVEAT ol g JygAT Do

atons such as neth group. n and mare each an teger
preferred potwaeﬁmﬁttélenabeveafrmmn@éana Whenrtlmg hanie dcﬂ'm’lﬁﬂ:@ﬂi ed by

~the above,.fo I%a]g r.ecur.rin nrt nted. by the foll ow ng
formul a ??I H}B{@eé %u$ Ur rfflhed[ L}}ﬁ‘f ESV &M, TORERY™s (1)
is 10 cont ad:ame(be meanceanujatcdﬁtr?nimcthQoﬂeléf haredaeholrlestéhals tdle the
: recurrrng units é l andé’ug
molecular st ure glass transition temperature and heat
sl_n:‘inkage factor of a polycarbonate in use even though its
photoelastic constant is high and that the polycarbonate can
15 be used in a retardat:l.on film for vertical al:r.gnment 1iqu:r.d
crystal display devices satlsfactorily The present

invention has been accomplished based on these findings.

BRIEF DESCRIPTION OF THE DRAWINGS
20 Fig. 1 is a schematic sectional view of an example of
a vertical alignment liquid crystal display device comprising
the oriented film of the present invention as a retardation
£ilm;
Fig. 2 is a schematic sectional view of another example
25 of a vertical al:Lgnment iiquid crystal display device
comprising the. oriented film of the present invention as a
retardation film and
Fig. 3 is a schematic sectional view of still another
example of a vertical alignment liquid crystal display device
30 comprising the oriented film of the present invention as a
retardation f£ilm

BEST MODE FOR CARRYING OUT THE INVENTION

A polymer which is the material of a retardation film



R11 R12 R15 Rl In the above fornmula (I1), RO to R16 are each 5 :

| ndependently at | east one nenber selected fromthe group consisting of
-hydrogen atom hal ogen atom and hydrocarbon group having 1 to 22 carbon
atonms, and Y is at |east one nenber selected fromthe group consisting of
Rl7 .1 , r ORo O -i - and 122 R-RgS 10 R17 to R19, R21 and .R22 in y
are each independently a hydrogen atom "hal ogen atom al kyl group or

‘hydrocar bon ﬂé@&plﬂat'ﬁé'g}gré—sé&t 220 FH PO A PB SHEdi B Py &él%kﬁ.atﬂo and

R23 are each independently an al kyl group or hydr ocarbon group having 1 to
20 carbon atB&Eingca ﬁlsufawme P, That As. ttheApelymeredsha 15

_i ndependent | | uch..as

group. l\/breﬁ‘p era%‘l.l ove par:{s?yca? %‘ﬁrekl eilmlps)tolrfcpé? (ﬁ{%eg whi ch

conpri ses a byscthelf’ngllaw:tnge@msﬂmt e(ct) iy hheaﬁohhﬁwbﬂgad ofand A nidllg,) in
an anount of 45fto£ 55 &:RZI ?11-1 @&%egn the total of_ all _the

“recurring®unPFEEEhA %lyr“écﬁﬁ PAG 3%MeLs IRF t5ESt BRESM Ry WS nul a

(1V) in an ageesl oPfalb5the ﬁ&mxn@aﬁ@ﬂt@wﬂ@tw&ﬁnffuﬁél the

recurring units. ...(111) (I'V) CH3 In the above.for (rrr), R24 and

R25 are eachPolwa@E)W@h@#y a hydrogen atom or nethyl group. Preferably,
R24 and R25 are both net hyl rpups 10 :an t(pe above formula (1V), R26 and

ETIR

| In the above formula (I), R' to R® are each independently

10 at least one member selected from the group consisting of
hydrogen atom, halogen atom, hydrocarbon group having 1 to

' 6 carbon atoms and hydrogen-0O- group having 1 to 6 carbon atome .
Ekamples of the hjdrocerbon group include alkyl groups such
as methyl group and ethyl group, and afyl groups such as phenyl
15 group. A polycarbOnate of the formula (I) in which one of R*
and R? is a hydrogen ‘atom, the other is a methyl group, one
of R® and R® is a hyﬁrogen atom and the other is a methyl group

is excellent in handling ease and the like.

X is a group (fluorene component) represented by the

2;0' follow1ng formula

A

R* and R* are each indepen_dent'ly‘ a haiogen atom or alkyl group
‘having 1 to 3 carbon at.oms such as methyl Vgroup. n and m are
each an integer of 0 .tO-_4.. ‘
25 A preferred pblycerbonate material comprises a
recurring unit represented by the above formula (I). and a
:recurring unit represented by the following formula (II), and

the recurrlng unit represented by the above formula (I) is



i ndependently a hydrogen atom or nethyl group. Preferably, R26 and R27 are
bot h hydrogen atons. The above pol ycarbonate may be a copol yner or a
-polymer mxture (blend or blend polyner).. It may be a. mxture of two 15
or nore copolyners, a mxture of two or' nore honopol yners, or a m xture of
a. homopol ynmer and a copol ynmer. Wien the ggount of the recurring unit of the
above fornula (1) is larger than 60 molt, it may be difficult to satisfy
‘the . followcogtaenaaessi & addunbi 6h $H0KS s emePPVeased drftdatd

wavel engt h di spersion characteristics. Wen the amount is snaller than 30
molt, it is,O8i Phecheeurbingnipits (Zhtamdy(IRd: above. expression (1) but
al'so to obtain a glass transigi orhﬂ)e peyatyre of 165 C or higher. To solve

the frame problemin theg preBent f1nvedtidn, th | ass transition 25
tenperature nust. be 165({C or er, prejerably 2p0 C or higher. The
phot oel astic constant i Y sol-vll}12 the frame

- probl em When the gl ass t\ransi yToQ tenperature is/ low, the frane problem
may occur. For exanple, even Rh‘enﬁt’?le Rhqg el ast c constant at room
tenperature is as | ow as about - 10 x 10-8 cn®/ L gss, the franme problem

‘may occur. Meanwhi ¥ the (3ove I“rﬁ’é’!“-‘:’e%e(%?beéﬁt 1iom'i‘ent"=i11‘.s°-h Qﬂ&‘}l have a

phot oel aski cinaepshadhe#y & 01%&§W8ﬁﬁtlﬂéxﬁb@{‘ S0PML 39 X [the %%xﬁasmre

- but still it can suppress t ranme phenomenon. Even whéen
“recurring unconsiSthega@ﬁvlgydmg@haa’(:my, hélogen ogsom raxid h@rﬁa:ca:.-mt&s-s

“transition t rature of . 165 C her ts f henonen may

“becone probl§%§ g?al{tﬁ?g ab%?/gén%?%o aﬁnge!l &ﬁt%{ ﬁ.@&s r?ﬁﬁ't"}?@

bul k - of thesemwﬁaﬂbﬂﬁmetmngﬂ)ﬁptbmsim:mglcyfner with a nuclear

“-magneti c resonance &NI\/R) devi ce, for exanple, whether it is a copolyner or
‘bl end pol ymer. 15 Rhe abovArQCOpoI ynmer and/or bl end pol ymer capide produced
by a known net hod. The polycarbo 3 advant ageoysl y produqed by the
melt pol ycondens&t— G-H-OF-——S I—-r-el phd pol ycond of a_dphydr oxy
~conpound and phos a ‘

. , . 'CH3 ~ g9

~ o ,R20 0O - H23

10 RY to R, R*! and R* in Y are each independently a hydrogen
atom, halogen atom, alkyl group or hydrocarbon group having
1 to 22 carbon atoms such as aryl group, R?® and R?? are each
independently an -alkyl group or hydrocarbon group having 1
to 20 carbon atoms such as aryl group, and Ar! to Ar® are each

15 independently an aryl group having 6 to 10 carbon atoms such
as phenyl group

More preferably, the above polycarbonate is a

polycarbonate which comprises a recurring unit represented

by the following formula (III) in an amount of 45 to 55 mol$g



case of a blend, a conpatible blend is preferred but when 20 conponents are
not conpletely conpatible wth each other, if refractive indices of the

. conponents are nmade the sane, optical. scattering between the conponents
can be suppressed and thereby transparency can be inproved. The reason why
‘a glass transition tenperature of 165 C4¢£5 or higher, preferably 200.C or
hi gher is one of the inportant factors tor attaining the object of the
‘present invepased.on ihal tbEallde MuPRheSEEOIrLind MR ifsAARa RN §RAERAR q S not.
fully known. Al the causes of the frame phenonenon are also not fu
known.  Howevepit ZFepresented Riptdiodeddovdngofereala IV hnin @ empuait a

- retardation I o) fo to be
connected wi {)Jﬁ gtghgxnﬁlfe‘ﬁ%% bé?gaiﬁ{e(‘!ﬁn%leg’ctu ar Pt %ﬁf ﬁﬂof£g&%ﬁ§n€%ﬁﬁg
material' forming the retar atiopsiilm Ssnce tRe tenperature at which a
liquid crystal display dey ; Nd the tgnperature applied 13 to a
retardation filmon a |i 3 ' e |n the production
process are generally abouf @ consi dered that as
the difference between thle devliee : r /the B}ocess tenperature
5 and the glass transition|tenperatdra i ,{ mol ecul ar novenent at
~around roon1tenperature | ower ane phgnonenon can be reduced
nore. The term "nol ecul ar m R ' (des macy oscopi ¢ nol ecul ar novenent
such as the creep phenonenon of —pol yne one of the causes of the
frame pheponenon is connected. with the mol ecul ar movenent of the above

pol ycarbonate material for forming a retardation filmas described above,

t he nol ecul ar melght of the: natF%eaéﬁH within a certain range.

The intrinsic viscosity ifdica r,meight is preferably 0.
4 tol. 1 dl/g, nore prgf
viscosity is preferably hy gh

Q gh the intrinsic
of th
of polymer which causes the frane p el_?omanon,

| ecul ar novenent
3

In the above formula (III}, R** and R*® are each
independently a hydrogen atom or methyl group Preferably,
R** and R*® are both methyl groups.
10 In the above formula (IV), R?® and.Rz" are each
independentiy a .hydrogen atom or methyl 'group. Preferably,
R*® and R* are both hydrogen atoms. |
The above polycarbonate mav be a copolymer or a polymer
mixture (blend or blend polymer). It may be a mixture of two
15 or more copolymers .a mlxture of two or more homopolymers,
or a mixture of a homopolymer and a copolymer
When the amount of the recurring unit of the above
formula (I) is larger than 60 mol%, it may be. dlfficult to
satlsfy the following expression (1) wh::.ch shows the above
20 retardatlon wavelength dlspersion characterist:.cs . When the
amount is smaller than 30 mols®, it is dlfficult not only to
SatleY the above expre551on (1) but also to’ obtain a glass‘
trans:l.tlon temperature of 165°C or hJ.gher To solve the frame
problem in the: present 1nvention the glass transit:l.on
25 temperature must be 165° C or higher, preferably 200°Cor hlgher.

The photoelastic constant is preferably low in order to solve



hi gh, there occurs a problemw th the noldability of a film 20 or nass
- productivity is reduced by a rise.i n viscosity in the step of polynerizing
-a polyner. Therefore, it is preferred to maintain the intrinsic viscosity
at the above range. The oriented filmof the present invention nmay be a
uniaxially oriented filmor a. bl axi al Iy, oriented film 25 The.oriented
filmof the,present invention can be produced by stretching an unstretche

d film. Toumsqtisife paeniluhc! (hehathe b1bll BrbRONE) IR dorfpdalditlansEet hod

‘or solution casting imethod is used but "a solution casting netaﬁ:(%)i
preferred frbewi Hhe Foapei prebldm iaynochutkndder exempief, even twhen3@hand

appear ance. i he, solution casting nethod is preferably
“me .thyl ene %ﬁf%??%%@%rc %Sogl%&ae{%e%t o nrflai??“%'paerraqt&lﬁeeﬂ‘%a?? oﬂow B OELt her

-1 ongi t udi nal 1@ BT &’ PN or Dess ; ahe\frzse ppobRan alalywcdir .l MBarwhinkd' Xi al
‘orientation with free wdth or un:Laxial.orientation with 14 . a fixed
Wi dt h.  Bi Axi e.o’F’fJe‘Ht%? i e REPIRM s s ian mag have & phetgelsstie

si nul t aneouschhgamt £ irQdltbABerSLAYENGE Anodt 2% 2 1071 &H Al @ nBRY be
carried out by stretching in a "transverse direction after stretcﬂl ng in a
| ongi t udi nal bk sddililoht asn supprees dde Toangphanememamn.chBehiwhen the film

~may-contain: I |.Cl.ze 5l e b, t su s .di_net hyl

. pht hal at e, ﬁ#ﬁ%%pﬁt%#%%ﬁﬁggéi%%#ﬁh‘?‘pgpﬁﬁfaa%ge%l;%giﬁhafgs'ﬂsﬁeﬁsas
tributyl phospbaieve al iglaaisi trdnbasionlfempératurglyEarésn Cc der hygheyes and
gl ycol d6i.vtiv s. At the tine of stretching, the agrganic solvent used to
. produce i fif?ﬁ ‘%ﬁ?‘“‘? PRI dEY BRSO %-he organi c sol vent

1s preferably 1 teheB@powt HdIdseatlo idad Pa D adhed ridif tALI WY RAbuik! M 15
The oriented fil mof the present invention nust have a heat shri nﬂage
~factor of 0.9f \J&e pedysaghenate ¢ensichieing theopolyne 500l tho@r sBucTharsr eason

for this is foRsbeles atbddhdifte TRy b8YSce™ POF DBRIp ALY WRAIRL Bt 1o

: a copolymer or blend polymer. :

‘15 The above copolyme: and/ 6r blend polymer can bé pro'ducéd
by a known method. The polycarbonate is advantageously
produced ﬁy the melt polycondensation or éolid-phase
polycondensation of a dihjdroxy compound and phosgene. Inthe

~case of a blend, a compatible blend is preferred but when

20 components are not completely compatible with each other, if
-réfractiveindibesofthedomponentsaremadethesame,optical
.scattering between the components can be suppreséed and
thereby‘transpargncy can be'impro?ed;' 7 _

. The réaédn.why a glasé transition temperature of 165bC__

25 or higher, preferably 200°C or higher is one of the important
factors for attaining the object of the‘present;invention;
fhat is, the suppression 6f-the fpaméjbhendmenon is ﬁot fully

known. All the causes of j:hérframe phe-n‘dménon‘a-ré also not
'fullygknowh. However, at;least-the'devélopmeﬁt of opticé;_
30 réni_sotr'opy of a retardation film by- stress is considered. as
‘_one.of the causes and to be.connected wifh the movement of
the molecular chain of a polymer material -forming 'fhe
fetardation:film. Since the temperature at ﬁhiqﬁra-liquid

crystal display device is used and therte-mperatu_ré applied



result of long-time nol ecul ar novenent as descri bed above, 20 it is
assuned that the retardation of a filmhaving a | arge heat shrinkage factor
.changes for a long time even when it .is alone. The di nensional change of
the filmitself produces stress between it and glass or other optical film
in contact therewith through an adhesiv 4ayer with the result that a 25
retardation change. |Is induced and | eads to the occurrence of the frane

phenonmenon. VHen fdveatdWedd S 18 ont aew&@fz&r@ry@y@ntdi%mwae%%uahed

i ntensi ve studies, they have found that the frame phendnenon can
further suppth@sesomm@meprws gine rgenprdlay @bayft weenf i | m V\,hen it is-

heated at 90t&n§$r££’£ré9§’oh8“raf%'fsf cén!ftﬁerecf%ﬁla@ %?qﬁlt ! 91 es%ﬁ:??feetaﬁg;/e

other factors suppressin nofmenon pr
when t he t enbeteten etlod cldsmi.mtuaaé tempearativre)thy procebe aambeedthﬁet he
retardatign flérq:%s considered o be about 80 C at maxinmumin

consi der afi ofi™ B a9 175 etk 9y Hiemgp At ure I%ndiﬁeﬁs@rsysf“&’lled’l"slﬁfray

~ device such pévambafithfl &F¥eid!rdonm Wmpd Atk bvetls A ke £hhfee W |
be no problem That is, the tenperature 90 Cis set by adding a margin of

100 C to 80 phepnpmenon §aﬁr%ﬁﬁé§096 maxe.heThedream "meheeulanmevemenhé
fil
actual 5 usey en&.ggwg&%r?ge%@ q@oféudfﬁaa%vén@% stuﬁ:fh A Ehar %g% g,lnane'_ m

~differs according nmeasuring the i A
speci fi c neaphenogensh hofl polymdne described in Exanples and |imted by a

heat shrijpkage f ' tion having the | t
Vet racti VB | ndex VT APR SAERYGHITER BF e Frofte RBRRORPPRILG EORRBEERS) <

preferably Ow@fh%he'mbEsculdR mevamdmd Jf ItRd BtV PH13ea2BRLRARAUS POl ymer
such as a polg?car bonate tends to have | arger heat shrinkage than an

unori ented fPeReRHEL f‘?’brﬁqqﬁé-ngaﬁerﬁ‘éﬁ’iﬁé‘ﬁloﬂof%e@hﬁse dl@é&tribsdshbpﬁﬁage
for exanple, £Lé ACUE kAR BEOAC JUBL P t0HiG WA ihin! b
e ol ycar bonat e

shoul d be not ed at t -descri specl
‘material havcagtsml ramx Thier iimitadasded véscelkh.eégt iddmeatiwatbf stabi li ty
-_V\hen It ig molecular weight is preferably 0. 4tol.1 dl1/g, more preferably
0.5 to 1.0 dl/g. Although the intrinsic viscosity is
preferably higher from the vie.wpoint of the molecular movement
of polymer which causes tne frame phenomenon, if it is too
high, there occurs a problem with the moldability of a £ilm,
20 or mass productivity is reduced by a rise in viscosity in the
step of poiymerizing a poiymer. Therefore, it is 'preferred
to maintain the intrinsic viscosity 'at the above range.
The oriented film of the present 1nvent10n may be a
una.ax:.ally oriented film or a biaxially oriented fllm
25 The oriented film of the present invention can be
produced by stretching an unstretched f:r.lm To produce the
unstretched film, a known melt extrusion method or solution
casting method is used but a solution casting method is
preferred £rom the viewpoints of £1lm thickness nonuniformity
30 and appearance. The solvent used in the solution casting
method is preferably methylene cnlorlde or dioxolane.
Uniaxial orientation may be elither longitudinal
orientation or transverse orientation, or either uniaxial

orientation with a free width or uniaxial orientation with



heated after it is stretched. 20 The oriented filmof the present invention

must further ~ ..satisfy the followng expression (1): 1 s R(450)/R(550) S

.1.06 (1) ,wherein R(450) and R(55.0).are retardations within the film

pl ane at wavel engths of 450 nm and 550 nm respectively. 25 . In-a vertical

.alignment node liquid crystal display SFVICE since.liquid crystals are
al'i gned substantially vertically at.th tine o dlsplaylng bl ack when

_voltage is gf ai ating
this, the ori ef'];lt e(:'tdi)?lﬁgh fq? e pr eé%%tgw:t%\g}%ﬁ pre Q%ﬁ%fﬂ%]o%g%?& i es

- the foll owi ngriéeptationnx §2hudhanéd)s \Mjau:iaﬂ. o:sien’eatrm:aw Selgyientiant ed
film R(550)> K(550)(2 5 > 20 i n R(550). i s, defined in
the above eng‘%% :g ér%i&%ﬁggﬂénak%d% %de\%hé“ r‘l‘gﬂr t&iﬁ% dMy? t he

following expressivese (diratttoneyet&nitraictialy WH a Konditu@inainy)/ 2 -
nZ] . x d (4) wherein nx, ny and nZ are refractive-indices in x, y and z

‘axis 5 dPre€irentien. {PE Vi¢enVeESBectively, and d is the thickness (nm
- of the fil'm The by dhﬁirjo\ﬁeo Leoteflabil M fthgesj?g.ﬁ%ﬁé; hﬂ’éﬁﬂ%'e?ﬁlnown

preferably satisfies ovm ng expression ove
.. expressi on (BlastOcREEE0px Sl 6094 (Y )phitieladias RbdD)asaddnéthyd) are as

fol 1owi ng exBrcestsfe. FeiRal PRualats ot W SRl a8 tnted 111 m
15 R(550) 'S pRosphéfes si¢B58s erfbuty (Fhospiitdes MIBHRY Ad pE3e0) are
as defined in the above = expressions.
: 1 esters glycerin derivatives and glycel derivatives. At the
- time of stretching, the organic solvent used to produce a film
may remain in the f£ilm. The amount of the organic solvent is
preferably 1 to 20 wt% based on the material of the oriented
_film.
‘15" The oriented film of the present_ invention must have a
| ‘heat shrinkage factor of 0.1 % or less when it is heated at
9-0° C for 500 hours. The reason for this is considered to be
'as follows. Since heat shrinkage is considered to be the
result of long-time molecular movement as described above,
20 it is assumed that the retardation of a f£ilm having a large
" heat shrinkage factor Changes for a long time even when it
is alone. The dimensi'onal change of the £ilm itse_if produces
- stress between it and‘glas.s 'or_other 'opti_cal film in contact |
therewith through an adhesive 1ayer with the result that a
25 "retardation change is induced and leads to the occurrence of
rthe frame phenomenon. When the :|.nventors of. the present
' .J.nvention have conducted intensive studies they have found
'that the frame phenomenon can be further suppressed when the
heat shrinkage factor of the £ilm when it is heated at 90° C
' 30 -for 500 hours is 0.1 % or less in addition to the above other
| factors of suppress:Lng the frame phenomenon. "It is presumed_
that when the temperature of the actual use environment to
be applied to the retardation f:.lm is considered to be about .

80°C at maximum in consideration of heat from a backlight in



The biaxially oriented filmwhich satisfies the above 20 expressions (2')
and (3) nore preferably satisfies the follow ng expression (1') in place
.of the above expression (1): 1 S .R(450)/R(550) S 1.05 (]' ) wherein
R(450) and R(550) are as defined in the above . 25 expressions. ‘The
oriented filmof the . present. inventi Qn whi ch satisfies the above
characteristic properties can carry out "~ mainly the opt | cal conpensat i on

of a liquid grystata stzllaBéﬁrs 13Rd a%vaeba&héﬁraé rﬁ&glcftg]l Vor the

.node as a retardation urther, the uni aX|
- present i nv@ﬁtlmmvmgt@h@m tharectidr beim pro‘péeml.esrmr\ isgarry

- out.the opti t|o fo) vertical..alignment . no rystal
di spl ay dgw gﬁelgv%q{gj\emrrwheﬁ] aetgpeés S §8& %Y afﬁrfﬁg BIEgAT O cohbel#e‘ﬁa\fqn h at
| east one othhicheisapdesumemto Be vhiethi gitds © flefpelfat uirel bHVEHY a@tREassi ons

(6), (7), and 9) at the sane tine, preferably one of the filmis
- combi ned vm qnmento; oThethet fShrinkage ﬁf”@tea’s‘éf & petgrdatien y

oriented fil Bl!?& dmé&rseaeesraﬂﬂgrtd QNALALEE £5n R ABLEHY ﬁgelt GaTREgSal hon

~of the viewing angle of a polarizer filmfor a vertica
tiquid crystthedlissl pjareyi desppctEds mealselrdmanetlmewdammafasbmwwch

tisf th 7 8 9 t, th t
oart i es S00uEn AL anBREATRLA By ( hedt b AkaBR e d Stof il 1P ST (1S
R(450) / R( 5503.x£s nﬁedﬁbﬂsﬁmg(ﬁeol&ge& FEDRE IS I nKeR N B D FHY) 15
wher ei n g%_ é/l K(550) are as defined in the above expre55| ons.
It s pa Lp BT3RS it ﬁatu%r%%a%?a%%t% igmrefies@bly §.88 &he

. present i nve@fl PasHavi ng t_he above -

' An oriented £ilm made from an ainorphdus pelymer such as
a polycarbonate tends to have larger heat shrinkage than an
unoriented film made from the same polymer. To reduce heat

15 shrinkage, for example, a material and production method must

| be worked out. It should be noted that the above-described
specific polycarbonate is a material having small heat
shrinkage and excellent dimensz.onal stability when it is
heated after it is stretched

20 The ocriented film of the present invention must further
..satisfy the following expressi_on (1):

1 = R(450)/R(550) = 1.06 - (1)
~wherein R(450) and R(550) are retardations within the £ilm
-'plane at wavelengths of 450 nm and 550 nm, respectively

25 . In a vertical alignment mode liquid crystal display
device, since liquid crystals are aligned substantially
,vertically at the time of displaying black when voltage 1s
.off to obtain a good Viewing angle by optically compensating

| this, the oriented £ilm of the present :|.nvent:|.on preferably

30 satisfies the following express:x.ons (2) and (3) when it is
a uniaxially oriented film ,

R(550) > K(550) o | o (2)
R(550) > 20 om - = . : ‘ . (3)

wherein R(550) is as defined in the above expression_(l) and



. characteristic properties in conjunction with other 20 uniaxially

ani sotropic retardation filmwhich satisfies the follow ng expression
.(10): R(550) = 2 x K(550) (10) in a vertical. alignnent node in order to
expand the viewing angle of a liquid crystal display device. 25 Wavel ength
~di spersion characteristics are also in tant fromthe viewpoint of the
~optical conpensation of a vertical alignnent node liquid crystal. display

- device. The K?S!i@i‘tféj diddi (oD Rie3SS¥a by el @61%§5n3a5k§£gsgﬁsnabove
expression (1 preferably the follow ng expression (1 romthe

- vi ewpoi nts of 4 he@tht rigavdtengie afailemih di spersion of liquid crystals
and.the co nsa n Vi ngle of a polarizer m 1.01 S

- R(450)/R(5g8§ Et%% &35?2 Fﬁ¥£|cu arly in a vertical aIF%Lnent node

liquid.cr ystalheﬁ@in d:xsph,_,aandmg asecmﬁn‘acsu:mp dndices! x,pyl aid zeaxfisl m

~which geperates cjrcul p rized |i t he above expressi on )
preferably tftFeH >9§£'rr E\égl { 're)sqes"g%ja‘ferléf'l 834 9nks H""lE?‘F@%Par

“pol ari zer fl$ﬂ$ d&ﬁOfﬁ@ gk rcular polarizer filmin which the polarizing

‘axis of a polarizer filmand the slow axis of a retardation filmare set
to 45 or 135. It The hiegialds orieatedd)£iilan ofi theupseseptaansgNtiegui d

Tal ve spoct rPESet MR LG shd BBl pTeRBdon' 3295 b Bre, 1
- above expresabowe(égpressmaﬂeﬂzﬂaly satisfied in a vertical allgnnent node

- liquid crystal fpla devbce Al t hough the uniaxially oriented film and
. the bi axt II§( 7 ent PPPm of the present invention can be’ broduced by

uniaxi al or i fREBIRMR EK0 i Ad at (550 e R 1. adEATRRL tinV Sk, aiaév@s descri bed
. above, it has been found that a heat shrinkage factor of 0.1 %or |ess can

" be effectlveﬁﬁpﬁﬁﬁﬁ}ﬁhﬁ by heating after stretchlng As for the heat i ng

condi L1 ons abytne 46t Wlibeddifort VP U trle® R19664MY YnbebBEohgnoe Of

(3') and (5) when it is a biaxially oriented film:

15 R(550) = 20 nm | (3"}
K(550) = 50 nm . - (5}
wherein R(550) and K(550) are as defined in the above
expressions
The biaxially oriented film which satisfies the above

20 expressions (2°') and (3) more preferably satisfies the
following expression (1°) in place of the above expression
(1)

1 < R(450)/R(550) =< 1.05 . . (1°)
wherein R(450) and R(550) are as deflned in the above

25 expressions.

The oriented f£ilm of the present invention which
satisfies the above'characterlstic properties can carry out
ma:i.nly the optical compensation of a 1iqu3.d crystal cell layer
and a polar:l.zer in a vertical alignment mode as a retardation

30 fllm.

Further, the uniaxially oriented film of the present
invention having the above characteristic properties can
carry out the optical compensation of a vertical alignment

mode liquid crystal display device well when at least one of



glass transition tenperature of the oriented film- 50 C) to 20 (the gl ass.
transition tenperature + 30 C). The retardation filmnnust. have a |l arge
.retardation value. In general, an alignnent structure forned by
orientation is relaxed by heating to reduce the retardation value in nost
cases. According to the present. inventipon, to suppress this, the draw 25
ratio. is preferably not changed or slig]htly reduced. Stated nore

speci fi cal | ygnd #1805 Ofmbnd& ritedWe M Bld O i&e@o&ﬁe#ﬁ:é’ﬁagﬁ%xf%ﬂﬁr abl y

1to 20 %of the draw ratio just before reduction. I me whi ch
depends on tWel¢ksatipt iemidreafgldowingr ekprassjonst (6 R0A 79ec¢Bdsandhe

heating for b ortentation includes heating. at the end of _the
stret ching s?%{) %é;etrh %d%élﬁﬁg{#‘ﬁg' %faﬁerraeﬁia[ \ﬁﬁlgnog héﬂ%%’glﬁ'{ Afi SngiiEed
continuous twitils vaesetlvsi eitaridaniohcf £in £C Thvehys S4RP!, a3 hhtakiamey

‘phenonenop, thf chaﬁ%e_ of R(550) after 500 hours of heating at 90C is
preferably 19F1§nkeq fidm pEdlhe presenipinvention sanFigsonbmaiady ther the

eval uati on ofohpéssativh GAMNhE RABW_Rg Bnhhe BEYSi S ari¥ePeihieo2f at he
‘oriented filmalone. Wen this value Is arge, the tfrane phenonmenon may

occur. As dede¥iieal gidgamenfianeds fliquddcery$tad fidspdbyaleviiue wheéreasi ent ed

filmof the S | | | S ferahl v praqduced by.th | ution
casting net h@é‘.g ﬁlﬁ?%%%%(g&jf%l péjgl‘ﬁrgr‘%}s}s & %lﬁeﬁkﬁgg, gPEEW BPdue of
‘the solvent eéxprémsions efgped (7) M%) @End ogblat @he Walfeotim8SEarfDes
preferab 10. 0.7 wt%or |ess. The' water abso((rb:é)t ion coefficient of the
pol yner Hat SFhmaigdy; fRe fRtfial cPPPRPFEtPRIQY Apliauiduanysitategallpr e

preferably 0 8<wriu8b)/R3S509aKt icyerr!y preferably 0.5 Wt fgyor less. Wen
a polymer having a hi gﬁ wat er absorption 15 coefficient is used, the frane

phenomenon nR{5H) seelR(RBPkedly in a noist heat test. .Froff}he vi ewpoint
of producti VI'H#T?%Z% ggi &Rt ed film of the present inventi PQ) as a

retardation
- "K(550) = 50 nm ' ' {92)
15 wherein R(450), R(550) and K(550) are as defined in the above
-expressions. | '. A
It is particularly preferred to use the biaxially
oriented film of the present invention having the above
_ characteristic propertj.es in conjunction with other
20 ‘uniaxially anisotropic retardation f£ilm which satisfies the
' 'following 'e:.:press'ion | (10):
R(550) = 2 x K(550) (10)
in a vertica.l. aligmhent,mode in order to expand the viewing
angle of a ‘li‘quid crj}si:al display device.
| 25 : | ‘ Wavelength dispersion characteristics are also
':I__mﬁortant_ from the viewpdint of the optical .compensation of
a vertical alighmeni:_ .mod_e 1iquid crys'tai'_display device. The
: oriented £ilm of the pie'seht invention must satisfy the above
| é‘xpress-iori (1), préfe_:ébly_ the following expression (1'°)
30 ‘f_rcrnrn the Viéwpo.jlnts of matching with the wavelength -dispérs ion
of liguid crystélé and the compensatioﬁ._ of the viewing anglé
of a polarizer £ilm: | '
1.01 < R(450)/R(550) =< 1.05 | (1°7).

:rParticularly in a vertical alignment mode liquid crjstal



preferably rolled in which its slow axis within the filmplane 20 is
~existent in a direction parallel to the width direction of the film In a
~vertical alignnment node |iquid crystal display device, a polarizer film
and a retardation filmnmay be joined together with an adhesive |l ayer

‘t herebetween in such a manner that the fqansnission axis of the polarizer
film .25 becomes perpendicular or parallel to the slow axis of the

retardation- fikflap A6e1Ee p@&.?'fiﬂnéiér@mdﬁ g 4:00Id1e £} Gdhalch Wi dely
~and generally used is produced by continuous |ongitudinal uniaxia
ori ent ati on, 9ePeTrataasedisgubarbxiRolarizrdidiighty, dtieswbove expreissdoni on

per pendi cul a o] : i | l.. .Therefare. .in the above
~vertical ali g%?rer#lréenfoétfea ViPﬁ‘SFg %:t?é)i% %Flpg%g%iléfj (]dlevi)cg,s %c}:e:rgi;jﬁagh pgpgri zer
filmand thetemnalcitculaf igobarizarsédlnt qenbtas awinuliditpollbgizer
transm sspon_axi s, of th olarizer, filmand the slow axis of the
“retardati8n ?? ‘ jdéé'gﬂﬁ%pgpﬁll?%faquzl LR¥3§ Obrheplarizgr) S and the
~ polarizer fikmohaaxhe o lucachitatQRiMisidm hegesher 4 hgsparizpr. firkm and
the retardation filmwith an adhesive |ayer therebetween by a roll-to-roll

- syst en}__ t Er odifdenann fhat|a :%a@déé;tlw Fipm @Z@d. Iilﬂ'?mr tﬁﬁfilﬂ?ueimwsmham sl ow
axis o e r 9{ %g
-~ direction ofa?ﬁgfgﬁ ‘%1& e %]??%%#Ae%a'ﬁénﬁ 03?_1 tlﬁ)esi"r’gjr)?srgt éRtSBi)nggﬁglegn thgn

_preferably arelspaspetified by hheeahatalexptedsYonr(l)esmorargiar abbg)l %

or less apd al 1jght t i1t f 85 9% or . 10 preferably 90 %
or more. 8nePut "Eie APFYE FRRESTEI el L kit BuRLETANI SAdFELed dgna

absorber suctiefsisheryl sghmeyt ikods thquid PO NZYARGN ARG 106 T i pheny
phosphat e, bl uing agent for changing col or, antioxidant "and the |ike. 15

. The thickness of thetRuEhitbg ¥niaxiplinerprasedifiimendtihmbiexaellyi m t ed
Db oLt A I, SrASE PRI oA O
uniaxial or;i.entation and biaxial orientation, respectively,
15 as described above, it has been found that a heat shrinkage
factor of 0.1 % or less can be effectively attained by_heating :
after stretching. As for the heating conditions after
stretching, the temperature is preferably in the range of (the
glass transition temperature of the oriented Vfili'n - 50°C) to
20 (the glass trahsition_temp'eratu're + 30°C). The retardation
film must have a large retardation value. In general, an
alignment structure formed 'by‘ _orientation is relaxed by
heating to reduce the retardation value in most cases.
Accbrdi_hg to the pi:esent_invé.ntidn, to suppress this, the draw
25 ifatiio. 'is breferab]_.y not changed or slightly reduced. Stated
morersﬁ_ec‘:l.'fically, a reductibn in the draw ratio is 0 to 30 %,
more preferably 1 to 20 % of the draw ratio just before |
:r'e'duct_idr_x.‘ The ‘heating time which depends on the heating
temper‘ature' is preferably 1 ‘1:_0.':20‘0 seconds. The heating for
30 the 'abqvé-orientation includes heating at the end of the
stf_etchihg step by :educing the draw’ratio when the orientation
lS contir;uous transverse orienfation.
o To effective'ly suppress the frame.phenomerion-, the change

of R(550) after 500 hours of heating at 90°C is preferably



It .is known that a retardation filmgives a different 20 retardation val ue
to obliquely input light fromstraight-input |Ilight. The 3-D refractive
-indices of a polyner naterial are represented by n,, np and nz which are
defined as follows. n,: refractive index in the main stretching direction
within the plane of the retardation filmg 25 n7: refractive index in a
direction perpendicular to the main stretching direction within the plane

of the retardaf b@ofildis NZit! £f hfld YeekBEEK1L NS B BRM {BLs di rf%q{]itﬁa of
the surface of the retardation film “The expression "main stretching
~direction" devieleation3of sthig cHthrreliare iohandes time thes @hyfsigailaxi al

orientation t chi i i roi Vi n e, deqgree.of .
orirentation ﬁ?ﬁpt ?’%%s‘?o# f)idcg(l a ée.(;c{r]igeln .ata{%ln% 'orﬂpﬁg Frgf"% g?ihéﬁti&?i on
“direction oflahgepatine cficame gphengEnoremayn dayurs, of chemical structure.

“I'n.the prgsent invgentjon, .th jrectign of the 2 maxj mum refracti ve i ndex
‘within thg plane i¢® éjﬁsl-cg&%’egn%’oﬁ?r G b‘H‘ss:Fﬂ:Sﬁ)egx‘F’s-}‘? 19 ph&apprdaent

i nvention, tfBe 6216A€6di LN VLR IFrd REINVRLIN Rs™ prberatiy’) X d
(nm (dis the thickness (nm_ of the film. The 3-D refractive indices
‘are measur edPB9ApGeaArPY sk rso HHaign iansiHing, meshed.echni thésf oasanatgzi ng

t he pol ari zat 1 0 ' by i in larized, light to
~.a retardat ?%%B?f?% l?%‘?ﬁg’ehfp:lfrgés’g&%' F%#e%%&@ﬁet %%u tot%)lte i %8?‘8§Hits§flr5 §'7 of a
“retardation ériemted ritijar desdprefenabhylak. 9 Wi iebti ps=d 0 moredpirbEedably '

refracti X&i@dj(ce are obtained. froma known index ellipsoid expression.
“Since the"'3-Dfef Ecﬂ: ©S¥ndi ces have dependence on the wavelength of a

~light source in umes whbey absorprabarcddse defdmess bne pé1 wrveharaihagf the
~liight--source in use. 15 The retardation filmof the present invention can
“carry out t®k Bpeieniertahbdhisit ilsh Riefanabdvnds warkt lorgdiegser porgl  cel | s
such as bendpAbigPabIy ¢ lyta 8! 168k, PdOOIEH ar P dresd: AP 82 sS04 NG
nmode cell, tw st nendtic cell and
SR or less. When a polymer having a high water absorption -
15 . coefficient is used, the frame phenomenoﬁ may be seen markedly
in a moist heat test.
. From the viewpoint of pr.oductivity. the oriented f£ilm
of the present invention as a retardation film can be |
preferably rolled in which its slow axis within the £ilm plane
20 1is existent in a direction parallel to the width direction
of the film. In a vertical alignment mode liquid crystal
display device, a polarizer film and a retardation film may
be joined i:ogether with an adhesive layer therebetween' in such
a manner that the transmissionl axis of the polarizer film
25 becomes perpeﬁdicular or parallel to the slow axis of the
retardation film. Since a po.‘_i.ari-zer_ £ilm compri'sing iodine
'ivh.i_ch is'wi'deljr and _gener_a_lly used is producé_d by continuous
longitudinal un_i;ax;i.al orientation, if:s transmission axis is
generally existent in a direction _p_er'pelndicular; to the flow
30 direction of a roll. .Therefo_re, in the above vertical
alignment"mode liquid drystél dispiay devicé, when the
polarizer £ilm and the retardation film are used in such a

manner that the transmission axis of the polarizer film and

the slot_ir axis of the retardation f£ilm become parallel to each



chol esteric node cell  conpensated by an optical conpensation 20 film
Further, it nmay be used as an optical filmfor use in a liquid crystal
.projector. Particularly, the wuniaxially oriented filmof the present
i'nvention preferably satisfies the following expression (11): 25 40 nm S
“R(550) S 300 nm(11), nore preferably jhe followi ng. expression (12): 50
nmS R(550) S 200 nm (12) fromthe viewpolnt of optical conpensation as a
retardati on okhb®, f1f ad MRt pelABDEEAE 1 TRASal baYbsbdiosd BY jBﬁﬁlfr?%y 30
device. Aretardation filmwhich is the uniaxially oriented fil'm. o he
‘present invekPPefhesnt the \iadpniver Silpnwang the redarsdationsfile witkar ve
fromthe vie Lat ..Qf |.C 1Q0: 0) = 50) (13). 22
As described a %\%Ygalgg%%i ﬁié?:fgﬁgg‘?é%ﬁr a?d%?éon%?.if%]l%(\h%%%%‘t i sfies the
above char acpepidscttvptepetll de grdatagotdgwroved ar dat realikbmids, agig yi ng

out the optical 10 15 c ensation of, a liquid crystal cell can carry out
mainly tRe 83?Wcaol¥1%d?ftggﬁ'§aﬂ’&)hegfr t%‘%%&r%rfclﬂﬂ oSt Beesfistept in
~alignment nodael weldtH afiysétliod 6Pl eive 0BVIgRE. A retardation film which
~satisfies the above expressions (2), (11) and (12) can conpensate an axi al

change when |ight Fheoxdeadsd fipbmofithe psraeneamven thabis preferatiy

i axial | . . _ : ; j it
ol | owi ny ox e ancparent B ch 1 g GHuk e, €35 2660 Bhefos fRH
K(550) S 400omnié&Sy, andra potékr hbglyt t treakai thamge eodpriss st wrs ok, and
((17):0 gp SR80}, 1 S g n(18) 70 nm S K(550) S 300 nm(17)

or’more.
The oriented film may further contain an ultraviolet
light absorber such as phenylsalycylic acid,
thydroxybenzophenone or triphenyl phosphate, bluing agent
for changing color, antioxidant and the 1like.
15 ‘The thickness of the oriented film 6f the present
._invention is not limited but preferably 1 to 400 um. The
: qriented f£ilmand the retardation £ilm of the present invention
include what are called "sheet” or "plate”.
' It is known that a retardation film gives a different
20 retardation value fo_ obliquely input 1ight from straight input
light. The 3-D refractive indices of a polymer'material are
represented by nx, ny and n; which are defined as follows.
hx refractive index in the'main Stretbhing direction within
the plane of the,retardation £ilm
25 ny: refractive index in.,a. difect:_‘.on perpendicular to the main
stretching direction within the plane of the retardation f£ilm
n.: refractive index in the normal direction of the surface
of thefretafdation £ilm. |
' The expression "main stretching d_:i.:.fection'_' denotes a
30 'stretchiﬁg directiqn in the_caée_of uniaxial orientation and
a stretching direction fdr improving ﬁhe degi‘ee of orientation
in the case of biaxial orientation, or the main orientation
dire¢tion_of_the'main chain of.a.polymér'in terms 6f chemical

structure. In the 'present inventicn, the direction of the



at the same tinme is effective fromthe viewpoint of optical conpensation
as a retardation filmfor a vertical alignnment node liquid crystal display
.device. 20 Wth reference to the acconpanying draw ngs;, exanples of a
vertical alignment node liquid crystal display device .conprising the
oriented filmof the present invention a retardation filmwll be
‘descri bed. Fig. 1shows. a vertical alignment liquid crystal display 25

devi ce conprmétﬂﬂu@ 2RV ind¥s %ﬁtt@ﬁri‘ It %1%5&% 3 Piihdld ¥ i ented
film4 as optical conmpensation filns. Fig. 1, reference nuneral 1

denot es a.pmﬂ%ﬁ@%ﬁ#on 2 (Elayhiasdisol IyIGrtbﬁtbdeﬁﬂnhl18veatment|thely al i gned
~liquid cryst a I a polariz 6 a
‘back |ight. ]g%t%lea 1:10 v%&l#grg gLf Pgég&q&&g 1]r;"%t es thé po of I‘Ingl’( qan
observer's s{dleis dﬂl& Hﬂnw]umseal(lmn)ordﬁen:nmd ffilllwp. substantially serves as a
filmfor conpensa%ing ﬁh Vi e é%: aagle of a golarlzer it is situated
,preferabl@ at a posit inflfges Axg Measured by polarazatiesr abl v
- at a positi ahaysid ahdth 19 4 e BRlidhieZ 8br éxx@fyémd\&ﬂé”'pgngnlatlhﬁ
uniaxially oriented film2 preferably satisfies the follow ng expressions

"(2) and (3) °ﬁQ(°3§II)u>t H@ssd) ebtafeeshpy doputting poterpeefleliphy theaabove
(D, e b B cBEPbEese? Littatdl. DN GREERL oni ng.
- 10 expreSS|Cﬁnxﬂﬁgroﬁi)aﬂn&SﬁEﬁﬁﬁ@aﬂidﬂO&mmm @kaﬁgﬂﬂﬂbﬁieulahlinﬂe&ferab|y
R(550) A% SR sp HerrblrefEretite 414 1ta Greoibirined Fhok g, 1
-mainly  funcd kadsmatn @k @QipEL1ASRERESE1ioN. [ idifdeOtnd 3 thfRhb¥ive
i_ndices have dependence on the wavelength of a light source
- in use, t_hey are preferably defined by the wavelength of the
light source in use.
15 The retardatlon £ilm of the present invention can carry
out the optical compensation of all klnds of liquid crystal
cells such as bend alignment cell, vertical alignment cell,
in-plane switching mode cell, tw_ist ziematic cell and
cholestefi_c mode cell compensate.d by an optical compensation
20 f£ilm. Further, it may be used as an optical film for use in
a liquid crystal projector.
Particularly, the uniaxially driented film of the
present :anention preferably satisf:Les the follow:l.ng
expression (11) ,
25 40 nm = R(550) =< 300 am (11),
' rhore pre.f-erably the follow:i.‘ng._ expression (12): |
_ 50 m = R(550) 200 nm - ; | (12)
: £rom the v:l.ewpoint of optical compensatlon as a retardation
f:le for a vertical alignment mode llqu:.d crystal dlsplay
30 device. ' |
, A reta.rdat:l.on film which is the unlaxially oriented £ilm
of the present invention satisfying the following expression
(13) is effect:we from the viewpoint of optical compensation:
R(550) = 2 x K(550) _ (13).



altgned liquid crystal layer, it preferably satisfies the follow ng
expression (2'): R(550) S K(550) (2'), 20 nore preferably the foll ow ng

- expressions (3') and (5): R(550) S 20 nm(3") K(550) L>= 50 nm (5), much -
nore preferably the follow ng expressions (16) and (17): R(550) 5 rim

' (16) 25 K(550) ;>= 90 nm (17). Two or npye films may be used as the

bi . axially oriented film4 at the position shown in Fig. 1. Fig. 2 shows a
vertical alignnmentad sagicgieldrbydl] %%é‘ﬂib:.ﬂ&t’i&ﬁ ccpapfééal%ﬁ By al | y
oriented filnms. in Fig. 2, 30 reference nuneral 7 denotes pol ari zer,

a  biaxi al | WGl gakigfies The ahave csmalgacaqngimq |mn¢1thdgea a@ndcel | ;
10.a biaxi r back .l.i ght. In Fig.
2, nurmer al saééx{%%lgéf gég%éearﬂe{lrbﬁ Jf:} not'e lfaé[ q&d he s r11;c§Lc‘%tl :
characteri stommmmmt:toresaf lan ]tﬂqts.c‘caxersﬁdie ch mmp@a&ﬁ{yl olntofnaﬁ.hﬂ:y
V|emnng s of the ui d crystal yer the gl arizer is carried
out i on Y peBecnt Tl ' npensafidh of B o mlle did a1 geptaratabl y
satisfy t he é!illj&ﬁnelﬁe(ﬂfo%%slﬂ@uia Orys®dE aﬁr 1%5;61&5&1&86 eb%%a%&a'i:%ﬁ' on
-(2") and the follow ng expression (3): R(550) 20 nm 10 15 much nore

preferably tHelmpichesatbsEien the pbawe @:Perqs%ﬁi@w d@)exblbtmi 1g18) and
-, 18 5 '
(19): (18) 204 a.igfs;é% ah 308 ANHLAYD Gl 519) 5%3((#8“%11

particul arly prefer e above expre
'_expreSS|ons‘%ﬁ&bpqﬁntxzm@ fimmruhliqaeI@EO) 5 150 nn(20)

10 The biaxially oriented film of the present invention
which satisfies the following expressions (14) and (15):
0 nm < R(550) =< 10 nm (14)
60 nm = K(550) = '400 nm (15),
more preferably the following expressions (16) and (17):
15 0 nm < R(550) < 5 am ' (16)
| 70 nm < K(550) = 300 nm - (17)

at the same time is effective from the viewpoint of optical
compensation as a retardation film for a vertical alignment
mode liquid crystal dispiey device.

20 With reference to the accompanying drawings, examples
of a vertical alignment mode liquid cryetal display device
_comprising the oriented_ £film of the present invention as a
retardation film will be described.

Fig. 1 ,_shows_ a vertical alignmeo_.f liquid crystal display -

.25 device comprising a uniaxially oriexllt'ed film 2 and a biaxially
oriented f£ilm 4 as optical compensafion films. In Fig. 1
reference numeral 1 denotes a polarizer, 2 a uniaxially :
orlented f:|.1m 3 2 vert:l.cally aligned 11.quid crystal cell
.4 a 'oiax:l.ally oriented film, 5 a polarizer and 6 a back 1ight

30 Although numerel 1 in Fig. 1 denotes the polarizer on an
_obser\:r'er's si_de, as the uniaxially oriented filﬁ .
substantially serves as a £film for compensating the viewing-
angle of a polarizer, it is situated preferably at a position

" closest to the polarizer 1 or 5, more preferably at a position



30.nm S K(550) S 300 nm (21) at the sane tine. Fig. 3 shows a verti cal
alignnment liquid crystal display device conprising one biaxially oriented
~film In Fig. 3, reference nuneral 13 denotes a polarizer, 14 a vertically.
aligned liquid crystal cell, 15 a biaxially oriented film 20 .16 a

pol ari zer and 17 a back light. The conpeﬂsatlon of the view ng angles of
the liquid crystal layer and the polariZer 1is carried out with only one
film The preigsésd t&@ﬁé%f&[ﬂﬁéfl%@%@{&vhﬁinoﬁl hg, b' % Yl gt
filmare the same as the above filnms. of Fig. 2. 25 A p |ty 0 he
retardati on ¢¥iemted fi\bnpzmerabﬂ&rﬁabisms b@lmslﬁdllqwzalg iquid crystal
di spl ay devi filnlof the present invention may be
used in conté*%ﬁ%%ﬁ%éél (f%%%ﬂ tetardation filmmade froma

' poIycarbonatn(samprphoﬂssmplonef|n pol yet her 'sul fone, 309l ycarbonat e,
polysulfone Oé Iulose acetate, a substrate coated with golyner l'iquid
crystals ﬁ@%’gﬁd cured discotic liquid. crystal Iayer They may
be conbi ned_rh&ré eféf% CENS Lol Seqlﬁﬂegiﬁfdzpe(tz)f diRY the FoThiRAd gW'th a -
- polarizer film When the retardation filmof the present inventi

whi ch sati sfexgregpbeni6ilked in a vertical alignment node liquid crystal

di spl ay devi vided a |iquid crystal y devi ce
havi ng excel% V|em}§€85nglgbg n'ﬁaracteristics. The or|eigig ‘filmof the
pr esent invemnmmomrpmemha@ntngmeyempedsssom(aeta&raiahemlmobemnfgor not

only liqg cryst aj y devices but also enission devices such as
" organic ﬁ?ec?*?#éﬁﬁ+ﬁ%céﬁ% L devices, .plasma ' displays, field 10 emission

‘devi ces and gﬁﬂhﬁ-geheggbqp&pﬁﬁﬁqupeV|ces optical enginegiher projectors,
optical pick-up devices, |nag
particularly preferably the above expressions (2) and (12)
and the following expression (13):
R(550) = 2 x K(550) - (13).
15 Since the biaxially oriented film 4 in Fig. 1 mainly
functions as an optical compensation film for a vertically
aligned liquid crystal layer, it preferably satisfies the

following expression (2'):

R(550) = K(550) (27),

20 'more preferably the following expressions (3') and (5):
R(550) < 20 nm | (37
K(550) = 50 nm | S (5),
much more preferably the follown.ng expressions (16) and (17)«

| R(550) < 5 nm . o (16)
.25 K(550) = 90 nm o : - an.

Two or more films may be used as the blaxa.ally orlented

film 4 at the pos:l.t:l.on shown in Fig. 1.

| F:Lg 2 shows a vert:l.cal alignment liguid crystal display

dev:l.ce compr:.s:.ng two bJ.axJ.ally oriented films. In Fig. 2,
30 reference numeral 7 denotes a polarizer, 8a biaxially oriented

.f:L]_.m, 9 a vertically aligned liquid crystal cell, 10.a

‘biaxially oriented film, ‘11 a polarizer and 12 _a bhack ligh't.'

In Fig. 2, numerals 8 and 10 preferably denote films hav:.ng _

the same characteristic properties. ' In this case, the



pi ek-up devices, optical arithmetic devices, optical read/wite devices
and optical read/wite nedia. 15 Exanples The foll owm ng exanples are

. provided for the purpose of further illustrating the present invention but.
are in no way to be taken as limting. (evaluation nethods) 20 The
characteristic properties of the. materi described in this text were

eval uated by the follow ng nethods. (1) asurenent of retardation value (R

= An d (nm Thga K <Gt | _ i i 2 - of
birefri ngenc%min %&%ﬁ:ld&?iolfmﬂ?%iv?ﬁ%gg %ﬂg%gs %ﬁ@%ﬁ.&sﬁ%&g%%% t% t he
ML50 (trade amfiebheppelavizepi isetarpbederwt with NhepdwdBfiiklmsCo. Thelt d.

- The R val ue red i l.e-incident .light S rpendi cular to the
surface of tﬁ%g'????nf# e e\Iﬁq\‘/aa E:'e‘fmfnrﬁL m\i/lvélsoggﬁ?a?ﬁ ]Sf%fa%éﬁié’rﬁh%a ove
retardati on gspressiorach’ ) angbre hyreharghy e sanrgles dxpiraRel onnqizdgnt

light and_the 30 surface of the filmobtajning 3-D. refractive indices n,,
‘ny and ny b§euthe Feiiewhng nexRERSFHAY (A ues based on a known i ndex

el l'i psoid expiese) o9, 2@Nghi nserting theminto the foll ow ng3§quat ion (4):
K= ((n. +ny)/ nzg*d 26 wherein n,, n,, nz and d are as defi ned
her ei nabove. mgoh mere uprekerably weherabdeo rexpresioaf f(X' )le@ndlthenat er

absorption CPS;H’%%JSQEG’%%‘%Q%%%% R:jg@gn%%:%d'ed in accordance with "water |

absorption coe S of testing boiling water

~absorption zoehhi¢iRSSoppsEcaboeani n DI SK 7209 except thagighe thickness
of the dried filmdgas set gé 13050 pm The test sanple was' 50 mm x 50 nm
“square i h0si 3@ BRI [ePebSi A0Qaf®r heated at 10 25 C fofl2Ad-hours to

s 1 on e At B P Bsc2020

" Modul at ed DSErblowing expressions (20) and (21):

' 20 nm < R(550) = 150 nm (20)
30 nm = K(550) = 300 nm o (21)

15 at the: samé time. | _ | '

' Fig. 3 shows a vertical alignment liquid crystal display
device comprising one biaxially oriented film. In Fig. 3,
reference numeral 13 denotes a polai:izer, 14 a vertically
aligned liquid crystal cell, 15 a biaxially oriehted film,

20 16 a polar_izer'and 17 a back 1ight. The compensation of the
viewing angles of the liquid crystal layer and the polarizer
is carried out with only one film. The preferred

: characteristi_c properties of the biaxially oriented fi‘lm are -
the same as the above films of Fig. 2. | |

25 A pi_urélity of the retardation f£ilms of the present

| _'invention may be used in a liquid cfystal display device;, or
the retardation £ilm of the present invention may be used in
bombination-‘with another retaﬁdatior‘_x_‘film made from a
polycarbdnate; .ailnorphous p_ol-.yole:fi_n, bolye_ther sulfone ,

30 polycarbonate, po;l.yé_.ulfone dx_‘ cellulose acetate, a éubstréte
coated with polymer liquid crystals, or an aligned and cured
ﬁiscotic liquid crystal layer. They may be combined in ﬁhe
liqu:l.d crystal display device or may be _'cdmbined with é
polarizer film. | o -



15-Instrunents Co., Ltd. This neasurenent was nmade on a flake or chip not
after the nolding of a filmbut after the polynerization of a resin. (4)

- measurenent of filmthickness 20 This was neasured with the electronic

m crometer of Anritsu Corporation. (5) neasurenent of polymer =

copol yrmeri zation ratio This was nmeasuredz Wi th the JNM al pha600 proton NVR
of 25 JECL Ltd. In the case of a copol yner of bisphenol A and. biscresol

fluorene, heavy bedHenenwase tiaeth tiorRE S0\ hdDleseht GRRMNYIBK WAIEHON
ratio was calculated fromthe Intensity ratio of the protons of the

. respective FRtHFFLeF othrse 45 pspdndasareeshical aHdgmment medge 1iguidr

Three rect arkg,g%gg P FRAZ G a t, ' | i
direction of -the ?i | m an? a V\Yi(}ig?'l (1)#1%%% %%ﬁ@ogﬂre&tﬁi%ﬁé&r %ﬁzﬂgféé‘% ar.
to the aboveddsplayidevire chatinggxcellent hrissviggm@ngdener e nmarked with

dots for éhe%tggﬁ%égg?%%%%wof heat shrinkage factor in a | engthw se

direction (1 als of 100 mm They were heated in a

hi gh-tenperature THaelertled®idnd @f 0 PAwsenthih¢eh€RshOBaRapenot
~applied thereto, taken out fromthe chanber at roomtenperature and. 5

cool ed for 29TRRFITeUFERYUSE 2 FREardatiopctikrfogoret oy diquid
MeasUr eNENt. YBps AL (APl DAY Ay QAUMIATREIY Wil deid) dellibls® sliRAlLIo

m croscope. The heat shrinkage factor was obtalne romthe ow ng -

“equation (20rgariic lenvtradymingiseencef detigcel: cplasimpldEsplayst,akenlds heat

shri nkaggn f Of s at . shri e factor (*) 1 | ze hefore treatpgent) -
- (size gf(t’ er lrstésalt‘&rrrgr%%a selszfén%eq#%lges t ?gﬁf’?—fﬁ%{’%‘oﬁe%gﬁ d(%é’ff?s(ﬁ?p S&8dr enent.
of residual aogimes forrgtejeatdny, fdgtmcaAbgilcibup devibesretiandati on film
was sanpl ed-.and dried 15 with a hot air_drier at 230C for 1 hour to obtain
~the residue PHFETR dB74eAR- i PHIRAT &It BevioesenPRtdERdNt change
before and afd&d/whetd reabidd -Van%i) optical read/write media.

15 Examplés |
The following examples are provided for the purpose of
further illustrating the present invention but are in no way
to be taken as limiting. |
'.(-evaluation methods) _ 7
20 - The characteristic properties of thé._ matefial described
in this text were evaluél_ted by the following method.s.
(1) Measurément of retardation value .(R = An,'_d- {nm)), K value
| The retardation R value which is the li)I.“(_)dl.l(-:t. of
birefringence An and f£ilm thiéknesé dand Nz were measured
25 with the M150 (trade name) spectroscopic ellipsometer of
Nippdn' Bunkb_Co. , Ltd. The R value was me_a_isu:_:éd'while_incident
light was perpendicular to the surface of the fllm . The K value
_(mﬁ} was obtainéd-bfm_eésuring a z;‘efardétibn:vaiue at each
éngle by c.h'an'gihg. féhe angle bétweeh inc.;i.'d.entﬂ light and the
30 si;rface of the £ilm, 'obta_ining 3-D ré.fra:cfiveg‘ ihdideé n,, ny
and n; by curve fitting the obtained'valties based‘_'-o:r.t a known
index ‘ellipsoid',expression,' and inserting the_ﬁl iﬁto _fhe
following éciuation_[ (4): . | o
K = ((nx + ny)/2 - n;)*d ()



8) »neasurenent of intrinsic viscosity of polyner The intrinsic viscosity of
a polyner was neasured in nethylene. chloride at.20C with an Ubbel ohde -
-visconmeter. (9) observation of frame phenonenon The commercially avail abl e
- HLC2-5618 pol arizer filmof 25 Sanritsu Co.,..Ltd. .was used as a.
polarizer film and the polarizer film4€C), retardation film (0C), glass
and polarizer film(90C) were joined together with an adhesive |ayer to

prepare. a twehbreanphg, nfhenangh@sdvaidi dstder DRskMdiesambddl cate, the
i n-plane |lam nation angle of the. 30 transm ssion axis of the polarizer
filmand the in-plane | amnation angle of the slow axis of the retardation

film This tes) SaEBLErumsne! 88 oaed: [isOR0K bl Mot atigh @ manner that
si de, an a

the retardation filmwas situated on an upper i ght | eak was
observed to see a Thereapgrembsorptiom eoefdfiicizt rgorbheTlid livestassanpl e

-measured 291 2 X ) natd he test .sampl e S .heat ed at
50 C for 15 %%%iggﬁ ﬁ%crjé%%gé%ﬁ%gm ho?[l}?esé aeqse?:gtﬁlé) Iy £5£% dﬁ&eé&\ﬁas .
cool ed to roof peapeiasuard meéthed @bsesserthqiballan vl anorpiGon 5

" This observation_is.referred to%s "initial evaluation” . 500 hours after

the test sanﬁ?ﬁgg\ggl—ﬁ?ﬁceﬁ?q‘#f& 3R -1 é 2P p%cert dhaE the thdcknesswas
taken out frem the Ghardeiandakelit & 1RABG %&Per@ﬁé"t?eélzﬁirss i’&%g%%titgn

observe a frame phenomenon at room-tenperature (230.0)
“after 500 hoBfsmmek HO MEasINgresin dfige ead dmpersedaluatater ddatetald

hours”. ;ghe,gb | ed h
pegi nni nCandoay iar Soaidin E0hed A RS VURAN cRReS™ M Rt 5.1

polarizer filmis perpendicular to.the slow axis of the retardation film
i'n the above nstitution, jf there 15 is no franme phenonenon, a bl ack

. color is di sb?gyeﬂeﬁﬁu’fﬁ@é’éﬁ?# eg:[%%ﬁ R tH9R ¢ rature J{Tddn@Lfr ane
phenonenon, a |igpé1 ik occurs at the four corners of the test sanple.
The brightness of the test sanple was neasured froma direction

per pendi cul ar  to THES (e meafpredywith thhe PSCRE26r Moduheted MEGoHTA

Mnol'ta 35 _Instruments Co., Ltd. This measurement was made on a flake
or chip not after the molding of a film but_after the

polymerizatidn of a resin.

_ (4) measurement of £ilm thickness
20 This was measured With the electronic micrometer of

Anritsu Corporation.

(5) measurement of polymer copolymerizatipn ratio
| ‘-This wasrméasuredfwith'therJNM4aipha600 proton NMR of
25 JEOL Ltd. In the case of a copolymer of bisphenol -Ar_and'.
biscresol fluorene, héavf beﬁzeﬁe_wés used as a solvenf and
: the'copolyme;ization rafio'was-ca;culated.frdm the intensity

raﬁid of the protbns'of\thé.reépective,methyl groups.

30 (6) measu;emént_of:heétiShtinkagé factor
 Three rectangularfSémples'héving'a léngth of 150 mm in
the slow axis direction of the film and a width of 10 mm in
~adirection peri)endicula'r_‘t.o the above di;r:edtion wé’re cut out.

'The three samples-wefe~marked with dots fofithe-méasurément



20.Co., Ltd. The neasurenent points were about 2 cmaway from each corner
and the average val ue of the four neasurenent data was taken as
-four-corner brightness. One center point was neasured and taken as central
bri ghtness. Further, the frame phenonenon was checked wi th-the eye under an
~il'l'um nance of about 20 lux after 500 hgurs. Wien the.frane phenonmenon was
. seen, the sanple was eval uated as, NG and when observation was difficult,

the sanpl e wag lewat ugheithkaryeOfactbd) iahanpen @Eh$6 Q1 Ak the hapgdamgf the
" retardation val ue 5&550) was observed at a neasurenent wavel ength of 550
" nm after 5002hd@teryriget 1Ag - ofhey vare Roataddinom bighgtemperaspresent ed

by I (initiabhayebtedt 9d-& ey 599 ﬂQH{:.S,)&hiI'eT@@:%%ircﬂn -wa@%&@gﬁgggsﬁea

~structures of the polycarbonates used in the 29 oW ng and
Conpar at i ve Erehptes taken shdiwfrign she chapBeri@t \rdom Ce@perptOre] AhdCH3 HO

OH [B] [ [ olutiqn.of saqdi um hydroxi de and
i on exch%gep&?\/%%rgv(\%gl ﬁ%oé-nf% %gllrﬁge%::@gfe é:gllﬁ 3'6153% §e§f‘|¥'fape ?gs'
t her nonet er Thils rdaduremernn daiss earrietoset sa{ Afosnn dtepigle addireg (28he) above

"structures were dissolyed in the solution in a nolar ratio shown in Table

© 1, and a smafttRaAotRAIHRI TAFTREFIRG e Theshealeghrinkage, Eagter noas
~sol ution. Mebbhihenéd eRbAICr¥RSokIng Q&ﬁa%ﬁ@ﬁg%éﬂ 58 3 é’&éP{qgee ¢a4ue

phosgene was blown into it at 20 C: i1n about m nut es. Further
p-tert-butyl phchie Vhxee samples was taken as heat shrinkage factox.
10 Heat shrinkage factor (%) = ](size before treatment) - (size‘

_after treatment)/(size before treatment)'| x 100 {22).

(7)  measurement of residual solvent in.reta.fdation film
About 5 g of the retardation £ilm was sampled and dried
15 with a hot air drier at 230° C for 1 hour to obtain the residue
of the solvent in the retardation film from. a weight change

before and after the treatment.

(8) measurement of intrinsic viscosity of polymer
20 The intrinsic viscosity of a polymer was measured in

methylene chloride at 20°C with an Ubbelohde viscometer.

{9) obse‘i:vat‘ion'of frame phenomenon . _
‘The commercially available HLC2-5618 polarizer film of

25 Sanritsu .C_o. Ltld‘._ ‘'was used a_s' a polrari;‘z"er film, anci' the
| polarizer f£ilm (0° C!}, - retardation fllm _(705;.(“3) . glass and

'polari_zer_ £ilm (90°C) were joined i:ogét_hér with an adhesive
o ~ layer to p:épaii‘é_ a test 'saxil_ple. . -fhe, angles 'wit‘h-in. thje' o

pafénthese’s 'indicate_ the in_-plane' lamination angle of the
30 '.transmi.s'-sioh‘a‘xis of the polai‘:‘_.ze:: £ilm and thé in—pléne

lamination a_ngie of the slow axis of the retardation’ film.

This test 'sample‘was placed on the back light in such a manner

that the '_re.tarda_ttionff:.i.lm was -sitﬁated on an-uppt_ar side, .qﬁd

a light leak was observed to see a frame pheriomenoh. in a dark



added to enmulsify the solution, and triethylam ne was added 30 and stirred
~at 30 C for about 3 hours to conplete a reaction. After the end of the
.reaction, an organic phase was di spensed, and nethyl ene chloride was
~evaporated to obtain a polycarbonate copol ymer. The conposition of the-
obtai ned 5 copol yner was al nost the sanggas the ratio of the charged
nmononmers shown in Table 1. This copol yner was dissol ved in nethyl ene

chloride to rgsmparmen téere shaplegmaasakeds200nkenk 962 1@ %ethcast film
was formed fromthis dope to obtain _an unstretched film The 10 reS|due of

“the sol vent Jrﬂ“:t%tiﬁ\%{ r@echest fﬁﬁ“iﬁlcﬁa??lsoh%awd/oatAﬁp'éﬁﬁ?ﬁ 45 minvies
stretched t qujads priediRsal, 220 Gord a2 tbEaRSY Vel ggfngiwa R el Pg
machine., the draw ratio was reduced to 1.33 tines at the last, part of

t he . uni axi afoomttemnanatynenc litnwasocbaerved at e dempemaitngeab£222° C. f or 7

15 secon ibn_a, uniaxially, oriented. film _The, eval uation
“results g$ t ef%ﬁg’r%ae%?ér%ﬁgflﬁ:s %F%%er? Idegoas tg?:ggl?jr Ie%a&l”@%é"ﬁ(?vm iﬁbé’abl e
1. ‘The sl ow letiss Giftlell $heet@stlatangle WaknpYase® s beRl ghNtemPer&EaLoN
(main stretching direction erpendicular to the flow direction of the

Q) P _

transverse 3GRIat 59° Gor dtcHPAgtABRRI AL Jnan Rbe champgreapdsledilis nade
on this retai€labofNtéihpetat e oSl houdsers MR rve 43l dme’phbhotBioh 0und
that the frame .phenonenon of the retardation filmwas at .gn I nsrgni ficant
| evel as shd¥ih roemTgnperatre K@3° Cli-s Thiswbsesvatibe abtérdochanizer
- filmand & he . nrol. re | fil mware |oined togethe i th an,
“adhesi vg:l'(S I acﬁlferrp%%/ﬁfjﬂoq IJZ% %{eﬂ%t::r%@ rffos:jggh ggﬁgﬁﬁgrgoflhgggfﬁeg?Wa W esi on
axi.s. ( per perithe Whgertwditiore dfongiet Etiamal phiehemthon) wak therieel it zgrr.film
becane paral).el to rhe slowaxis of the 30 retardation film Wen the frane
test was al SO*HRREGIPAM S04 Afiteh 800 hoREs 3tRee thartiansmission
phenonmenon qixidiefs kasi peiLry@sr #1130 1sNpboPpbhi £aR] at QS tHAS sWB ax P S
uniaxially oriented filmwas eval uated using the :

: S of the retardation film in the above constitution, if there

. 15 isno frame phenomenon, ablack color is displayed on the entire
screen but if there is a étrong frame phenomenon, a light leak
occurs at the four cérnérs of the test sample. The brightness
of the test sémplé was measured from a direction perpendicular
to the test sample with the LS110 brightness meter of Minolta

20 Cq. ., Ltd. The_-measuremént_ points were about 2 cm away from
each corner and the average vélue of the four measurement data

_Was taken as fburfcorner biighfness‘. One .center- point was
measured‘and taken as .centrz:tl brightness. | Fur‘ther, the frame

* phenomenon was checked with the eye under an illuminance of

25 éﬁqut 20 lux after 500 hq‘u_rs.'r When the frame phenomenon was
séen., the sample wa-s"ev,alu'ated és_ NG and Whe_n'ob_servation was

difficult,_ the sample was ‘evalu‘ated as OK.

(10) change of R(550) - - | _

30 - The change" of the rgtardation value R(550) was observed
at a measurement aneléng"th of 55:0 nm alf.te:.r: 500 hours of heating
at 90°C. - The evalu_at_ion ;résu_iffis represented by |(initial
value) - (after 500 hours)| in Table 1. | '

The monomer st_ruétures of the polycarbonates used in_-the



conmercially avail able VL-151VA liquid crystal nonitor nmaeking 31 wuse of a
~.vertical alignnent node manufactured by Fujitsu Limted. This comrercially
-available liquid crystal display device conprises two retardation filns
and a liquid crystal cell sandw ched between the retardation filnms. The 5
retardation filmon the front side whichgvas the observer's side.of the
liquid crystal cell was renmpved, and the above uniaxially oriented film
was | ani nat egloDIowhey IHxguipl e HAG G oSSt ti Vs aash 1BsS&Ed shdvBBRLokNat the
transmi ssion axis . (polarization axis) of the polarizer filmand the slow
.axis 10 of the’ unlaX|aIIy orlentedc$qln1becane parallel to each other. The
tam nation angl e between the /s ar i z&y | mand the liquid crystal cel
~was nade the sane as thap \CORRE Oy ayaj | abl e product. Further,
- the retardation filmon the reaf idee~df the liquid crystal cell of the
-comrercially avail abl e 15 product é%f removed, the above unstretched film
was stretched to 1.7 tinmes at 212°C3with a Iongitudinal uni axi al
stretching machine and to 2 times at 220C with a transverse u niaxial
~stretching tenter to' obtain : oriented film (R(550) 3.2 nm
CK(550) = 192.3 nm , andHh , orQldnt e film 20 was | am nated on
~the liquid crystal cell wtha 5 | ayer er ebet ween in such a
manner that the transm ssion axi the polarizer filmbecanme parallel to
. the slow axis of the uniaxially oriented film The |am nation angle
- between the polarizer filmand the liquid crystal cell was nmade the sane
- 25 as that of the commerciall ava|la- = product Wen the view ng angle
"was checked with the eye 't - vi ewi ng angl e was wider
“than .that of the conner@F%l ﬂ, .e duct and'. that a color shift
-e Iy suppﬂapsed 30 Exanple 2 A

by the viewi ng angle coul d be
polycarbonate copol ymer was 3he sane nmanner as in Exanple 1

Example 1 _ o ‘

An aqueous solut:l_on of sodium hydroxide and ion exchange

‘5_‘water were fed to a reactor equlpped with a stlrrer '
thermometer and reflux condenser monomers [A] and [D] hav:.ng
~ the above structures were dlssolved in the solution :Ln amolar
ratlo shown in Table 1 and a small amount of hydrosulfite
was added to the resultlng solutlon Methylene chloride was
10 then added to - the solution, and phosgene was blown into it
at 20°C in about 60 minutes. . Further, p-tert-butylphenocl was

added to emulsify the solution, and triethylamine was added



- 1. .were used. The conposition of the obtained copol yner was 32 al nost the
same as the ratio of the charged nononers. After a filmwas fornmed in the
".same manner as in Exanple 1, it was stretched to 1.4 times at 220 Cwith a
| ongi t udi nal uni axi al stretching machine. The draw ratio was then reduced

to 1.39 tines at the last part of the Iygngitudinal uniaxial stretching
machine to carry out heat setting at 221 C for 8 seconds so as to obtain a

uniaxi all'y cin@ritadrd gt Jorc @6t HBbuem HREY &6 ebmpicsharasteibgtic
properties of this filmare shown in Table 1. 10 Further, a frame test was

made on t hi AERRkhe e5d of FRAMAATEIOR. FROTIANIG Bhase wifodhspanTasl e 2.
It was foun ' c&ﬂﬁpr;‘%@ Dt]:rzaq: baxi ally oriented fil mwas
at -an insi gﬁall}“li E‘g%ﬁﬂ]{‘l_ge\/ﬁe‘{% shown 1n [Iéa’%fpe . ellag t@gﬁ% in a

Fa™3%A pol ycar bonat e
copol yner wepplkitarbvehtien adpolgamer . nfheecompositEranpt etHe eolsepinddat

nononers shown i.n _Table 1 wer ed. The conpositiqn of e opt ai ned
- copol ymergwa OPoia W i a&é’f‘?e&asi}%gar“ﬁt % G ﬁé?lté‘r?af’&eainﬁoﬁ AEPSd After

20 a fil mwagordememd dhbvheisargb@mnner as in Exanple 1, it was stretched
to 1.2 tinmes at 233 Cwith_a |ongitudinal_ uniaxial stretching nmachine.

W thout reducing tHE-SICRROAITRE ¥ast Abssehyed pin megthyliene ehypridentd
“uni axi al st r%;é:é'gfw L MrvidifalsSeldd @g’nﬁgﬁﬁcg_‘g%@gtggt ﬁ%a%%ofﬁrtlor 10

a
- 'seconds to obtain 25 a Uniaxially oriente e eval uation results.
of . the charwas gorsedctpeonpdris dopef to it din mnaves thebehed £fidbl.e The

Furt her, frane. test. was made on this uniaxiall riented film The
“resul ts HY e SHOWPS r?fT\z,ﬁ‘leeS?ivaltvég ?%%n‘ﬁnsﬁﬁ?ﬁe’/rf?fﬁ a5h8ndnEhbn of -
- the uni axi alAfte®riey edln Waswasrd@chal 86 1185 Aikd<s it 2bavel wasnshown in
. Tabl e 2. Conparative Exanple 1 A polycarbonate copolyner was obtained in
" the same m%n%‘ée’?%'%@ll shted S iga Mo Sfer $heh8RAV| Hatho| €as3

reduced to 1.33 times at the last part of the uniaxial
stretching _machine to carry out heat setting at 222°C for 7
15 seconds so as to obtain a uniaxially oriented film. The
- evaluation results of Vthe characteristic propertiés of this
film are shown in Table 1. The slow axis of this retardation
film was existent in a direction (main stretching direction)
_ 'perpeﬁdicular to the flow direction of the transverse uniaxial
20 .stretching_ machine.‘
Further, a frame teét was made on this retardation £ilm.
The results are shown in Table 2. It was found that the frame
_phenOmendn of the retardation film was at an insignificant
 level as shown in Table 2. - | ' '
25 For this frame test, the rolled polarizer film and the
K J:olled_retard_aition film were j.bined tOQetherAwith an adhesive
| layer by rqil_—tl:b-'ro.ll. in such a manner that the tran_smission =
axis .(ﬁerpendicular to’ the longitudir_xalz direction) of the.
polarizer film became parallel to the slow axis of the
30 retardation film. When the frame test was also made on this
iLEuIninate., it -i:vaS'_ found that the frame phenomenon of the
la.minat_e was at an insignificant level as well.
| This ‘_u_‘-_niélxia}'lly*‘-oriented £ilm was évaluated using the

comérbié.lly available VIL- 151VA liquid crystal monitor making



1 were used. The conposition of the obtained copolyner was al nost the sane
"as the ratio of the charged nononers. A film was fornmed by changi ng drying
.conditions fromthose of Exanple 1, and the residue of the solvent in the .
-unstretched filmwas 5 adjusted to 3 W% This filmwas stretched to 1.3
times at 200C with a longitudinal uniaxql stretching nmachine to obtain a
~uniaxially oriented film The evaluation results of the characteristic
properties ofséhos &iveraicashaldgimeniidie Manukddtdrddiehy adjigasy t est
was made on this upiaxially oriented film_ The results are shown in Table
2. The framel1IBhESSme i oPommeEcial d¥iaNatlahle hignid eryskal displared
Wth the ey | (o} '

“bright ness V\ggalig(rsge a f{bhe-le?]ygﬁ)r %?grh%g\rggig%t g?ﬂg (I;%é%%ll %%%Q%sb,?gggza%nd

t heref ore a eelirsardwviched hetween cihestiratandhtion fjdmsbt aThed.

Co tiye ' h | ined int
20 anner st BARASRSoR £ G AL ERR RERL R G Fael Fip, BBEerTera taea.
The conposi t §bfle 0b£ t tite abi g deeERI0| GETr WaRS refioves, bha@ $ABEaBSvEhe

ratio of the chargefl mononer. After a filmwas formed in the same manner
as in Exanpl 8niaxiplly oriantad fidm vas famingtedson thediguid prystal

| ongi t udi nal ¢l axhSte£P £ ISLOD DABELY 'ﬁ'xatﬂﬁledrt@ﬁn%?rﬁis%ims all1g&n
reduced to 1.29 tines at the last part of the longitudinal uniaXial
stretching feehanbzablemraxisutothébe pelarhgent£ili0 and fibre 50ogeasids so

as to obfgain | A} 2 I ent fa he _eval uatJj resul.ts of the
~ char act e;?st?g tglr%o%é?%%%l% O?r%egqF i %ﬁa“r' ;b-eg"ﬁg'\?wp a’f&)f‘f%‘ i1'78bel‘5’echl‘.)1:1.9“‘31750rt her,
a frane 't estThadamidetdont gl e biedweahnl the pbilantiedriiiln athaHesulhsaqar e

" shown in Table 2 ~The frame phenomenon of this uniaxially oriented film
~was confirmefFYe Rt TRkl HRS a[‘%“f‘?mo?ﬂ? ISP A% that) of\dher GommerRaalive

f” fference 3dvailabié ghloawet .DerubeRet NaHePPELAr80€ &A1 2 i1QHEN AYNRLErVAS
arge

side of the liquid crystal cell of the commercially available
15 product Wés removed, the above unstretched £film was stretched
to 1.7 times at 212°C with a iongitudinal uniaxial stretching
. machine and to 2 times at 220°C with a transverse uniaxial
stretching tenter to obtain a biaxially oriented £ilm {R(550)
| =3.2 nm, K(550) = 192.3 nm}, and this biaxially qriented film
20 was laminated on the liquid crystal cell with an adhesive layer
o 'thereb_etween in such a manner that the transmission axis of
the polarizer film became parallel to the slow éxis of the
,uniaxiallly oriented fim. The lamination angle between ‘the
7 'pola'rizer 'film and the liguid crfrstal cell was made the same
| _.2_‘5' ‘as that of the commercially available product. When the
' A'viewi'n.g angle was checked wit'h_the' eye, it waé fdund that the
V:LeWing angle waé wider than that of the commercially available
_pi‘dduc_t_ and that a color shift by the viewing angle could be
| considerably suppressed. - A
.'.30, . ', . .
. Example 2 | |
A pélycarbo’nate copolymer was obtained in the ‘same
. ;mémner as in Exami:le 1 .ex"cept that monomers éhown in Table

1 were used. The composition of the obtained copolymer was



even at the beginning and becane |arger after the durability test, and-
therefore a retardation filmof interest could not be obtained. 35 r-.
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almost the same as the ratio of the charged monomers. After
a film was formed in the same manner as in Example 1, it was
stretched to 1.4 times at 220°C with a longitudinal uniaxial

stretching machine. The draw ratio was then reduced to 1.39

~times at the last part of the longitudinal uniaxial stretching

‘machine to carry out heat setting at 221°C for 8 seconds so

as to obtain a uniaxially oriented f£ilm. The evaluation
results of the characteristic properties of this £ilm are shown
in Table 1.

Further, a frame test was made on this uniaxially
or:l.ented film. The results are shown in Table 2. It was found
that the frame phenomenon of the uniaxially oriented film was

at an insignificant level as shown in Table 2.

Example 3 _

' A polyca:;bonate copolymer was obtained in the ‘same
manner as in Example 1 except that monomers shown in Table
1 were used. The composition of the obtained copolymer was
almost the same as the ratio of the charged monomers. After
a £ilm was formed in the same manner as in Example 1, it was
stretched to 1.2 times at 233°C with a longitudinal uniaxial
stretch_ing machine. Without reducing the draw ratio at the

last part of the 1ongitudinal' uniaxial 'stretching' machine,

‘heat setting was cai'ried outat_ 240° C for 10 seconds to obtain X

a2 uniaxially oriented £ilm. The evaluation results of the
character_istic properties of this fi_.‘l.m are shown in Table 1.
' Further, a frame test was made on this uniaxially

oriente'd £ilm.- 'I;h:e' results are shown in Table 2. It was found

that the frame phenomenon of the- uniax:.ally orlented f£ilm was

at an 1ns:|.gn1flc_ant level as shown in Table 2.

Comparative Example 1
A polycarbonate copolymer was obtained in the same

manner as in Example 1 except that monomers shown in Table

0
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1 were used. The composition of the obtained copolymer was
almost the same as the ratio of the charged monomers. A film
was formed by changing drying conditions_ from those of Example
1, and the residue of the solvent in the unstretched fiim was
5 adjusted to 3 wt?. This film was stretched to 1.3 times at
200°C with a longitudinal uniaxial stretching machine to
obtain a uniaxially oriented £ilm. The evaluation results of
~ the charactefistic properties of this £ilm are shown in Table
1.

10 Further, a frame tést was made on this uniaxially
oriented film. The results are shown in Table 2. The £rame
phenomenon of this uniaxiaily ori'en'ted £film was confirmed with
the eye as shown in Table 2. It was found that a change in
brightness was large at the four corners after a durability

15 test and therefore a retardation film of interest could not

be. obtained.

Comparative Example 2
A polycarbonate homopolymer was obtained in the same
20 manner as in Example 1 except that a monomer shown in Table
1 was used. The composition of the obtained homopolymer was
almost the same as the ratio of the charged monomer. After
a £ilm was formed in the same manner as in Example 1, it was
stretched to 1.3 times at 156°C with a longitudinal uniaxial
25 streﬁching machine. The draw ratio was then reduced to 1.29
times at the iasf part of the longitudinal uniaxial stretching
machine to- dar:_:‘y’ out heat setting at 170°C for 10 seconds -s_b
as to obtai'-:i" a 'uniaxially' oriented film. The evaluation
res'ul.tls of the 'ch_aracteri‘stic properties- of this £film are shown
30 in Table 1.. |
Further, a frame test was made on this uniaxialiy
oriented film. The results are shown in Table 2. The frame
phenomenon of this uniaxially oriented film was confirmed with

the eye as shown in Table 2. It was found that the difference



Udf riri CG-LOLO~b 36 Exanple 4 An aqueous sol ution of sodi um hydroxi de -and
ion exchange water were fed to a reactor equipped with a stirrer,
. thermoneter and ref |ux condenser, nononmers [ A] and [ D] having the
above structures were dissolved in the solution in a nolar ratio shown in
Table 3, and a small anount of -hydrosul f5iste was added to the resulting

sol ution. Methylene chloride was then added to the solution, and phosgene

was bl own | nimbiighthe28 Hetweeabené o@at@xf&h&@&he&usﬁfl%marfs%és mukgbphenol
was 10 added to enulsify the solution, and _triethyl am ne was added and

stirred at. SXPEatothgrainming and pgcapsplarees Feies ithe du?-\ﬁbéﬂ-itﬁe end
of the reactidy, ARaOtHEALFoPDAS TREdlSANERIn oR ) (BIIA EREGNLEE! 0
was evaporated to obtain a polycarbonate copolymer e conposi tion of the
-obt ai ned 1%Pecpdiaimed.was al nost the sane as the ratio of the charged
nmononers shown in Table 3. This copol yner was di ssol ved i n nethyl ene
- chloride to prepare a dope having a solids content of 18 wt% A cast film
was formed fromthis dope to obtain an unstretched film The 20 resi due of
‘the solvent in the unstretched filmwas 0.8 ww% Further, this filmwas
.Stretched to 1.4 tines at 212 Cwith a longitudinal uniaxial stretching
‘machine and to 2.0 tines at 225C with a transverse uni axial stretching
tenter. The drawratio was then reduced to 1.95 times at the last part 25
of 'the transverse uniaxial stretching nachine to carry out heat setting at
- 225 C for 10 seconds so as to obtain a biaxially oriented retardation
_ film The evaluation results of the characteristic properties of this film
are shown in Table 3. -The slow axis of this biaxially oriented retardation
.filmwas 30 existent in a direction (main stretching. direction)



per pendi cular to the flow direction of the transverse uniaxial stretching
machi ne. Further, a franme test was made on this biaxially oriented

. retardation film The results are shown in Table 4. It was 37 . found that
the frame phenonenon of the biaxially oriented retardation filmwas at an
insignificant | evel as shown in Table 45 For this frane test, the rolled
polarizes filmand the 5 rolled biaxially oriented retardation filmwere

joined together|wth an[afihedi Velllayel by roll-tofradfl [Th {sgch a nanner
that the, tranggl ssijon jaxi $ (defpendijcyl ar| to the .géfgitudi al direction)
of the polarizer|fihm bgganeqgayial | ell &b [t he sl ow s:hahzlthe| bi axi al |y
oriented retar ﬁémiﬁﬁggW@ﬁjgtpmamm ? ISP |Fade on this
lam nate, it yund | hge| |k r &M | Bidnonenon ‘Hhe | gminate was at an’
insignificant lléeyvel jas well.} Thijs| bj gxifallly oriented retaydati on fil mwas
-eval uated wusing|the comyercj gl ljy gi llaplle VL-151VA i quj d ¢rystal '15
. moni tor makingfupe of & vertjdalf ali dniept} node nmapuffictuygd by Fujitsu
Limted. This ¢omrencial lly|avqgi llaplle (I i gpi|d crysta Hi $p| gy |dpvice
conprises two 1Bfardatij taldtsiand |all qui d crysiggicel ] [sanfwi ched
MUmmtheregﬁgﬁgqﬂﬁ‘egm.&mﬁtﬂwuugﬁm@ﬂ retardation
- filmwas | ani nghed-20 i@ | PlEAEH—¢P| t 858t ar dat i op=~if1|Bis|d[g|shich a manner
~that the trans$T ssijon laxi § pf] §he pal ar| Zler filnlﬁ?qjt1e g4l ow axi-s of the
biaxially oriemnted retardatijn fi teiahe parall e oﬁt epgh|of her. The
| am nati on anglejof {The potar iZ¢r{ T Tmwas nadet1@§§a1e ds|that of the
~commercially ayall abl e [prioguctj. |12p Mhen [ he view nﬁ gl el ias rhecked with
- the eye, it vva:smfourd‘_‘t\gaulgwgg ewiing _pngl e was gerTthgntpat of the
commercially a\zﬁ'%@§q8)&l | gl tinal<la col or sitidit | by |t he| vi ewi ng
angl e coul d befirorsTdeicadl| | osupw) eiSy€de| 80 Exanpl i‘-‘d Al polly¢al bonate
copol ynmer. was|optailned ijn{thg s$ape : g
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~manner as in Exanple 4 except that nononers shown in Table 3 were used.
The conposition of the obtained copolyner was alnost the sane as the ratio
. of the charged nononers. After 38 a filmwas forned in the same manner as .
in Exanple 4, it was stretched to 1.3 tinmes at 214 Cwith a | ongitudi nal
~.uniaxial stretching machine and then t_cPGZ.O times at 227C wth a
~transverse uni axial stretching tenter. The draw ratio was 5 then reduced to
1.95 tines atxdiygrédapt part of the transverse uniaxial stretchi ng nmachi ne
to carry out heat setting at 227 C for 10 seconds so as to obtain a
biaxially oriented% éﬁﬂﬁ@ﬂﬁlﬁﬂ’?—u‘ﬁqnn?f Fediapphydrephde ead kon exchpage

characteri st*&@fggg%%l tylﬁqﬁﬂyﬂofé@n%\w witn' P8 13 F_:]:O Further, a

frame test was na |aX|a retardation Im The
results ar e ’stmwmommtéﬁalalnd def lux wandehgerd mhabmehs [fN]aand rime]nhmzmng of

t he bi aX| ent ed ardation m was . at igni ficant vel as
shown in %IP%a ovaSE&"éﬁ% £°% “RI5o ﬁ%ﬁ?%@ﬁﬁt %%n@o’f'ﬁ AEd in
the sane NerEElo ashdvin Eearmis e EXeaid d fm{alrlora@i&rn& &hongdtasﬁﬁbtee 3

- were used. The co EOSI'[IOI’I of the obtained copolynmer was 20 al nost the sane

‘as the rati &% G har Hoe TRMDHERY saluéions fethnlene ehdeside vae sane
manner as ing t h

-l ongi t udi naI uni aX|&T'(fr ts(% rte%%%on%}{na |%lgléa?1>(§1]as% en to f Bltgﬁﬁne%nﬁ% QEOC

“wth a tramve0s€ imiabaw 69tmigtudiesng Femtber, I+ temit - btmith:h‘eylot]heaQS draw

ratio at. the art af ransyerse uni axi.al r.et c.hl n heat

setting. é‘g?‘# g &Ifr}zﬁéecs? 'F +9%- < %n?ﬁi‘?%‘ aBi 35%5%& y

“oriented retaﬁaiastﬂme‘d ki 30°Th&Ecay abuati mmdlﬂssﬂtmceﬁpié@ ehasagtebhstic
properties of _this filmare shown in Table 3. 30 Further, a frame test was
made on t hi SHrexithe §oafchhedreactivny, aBaRaRTHq phaspaasedispenaed. shown

in Table 4. diq M@Shylene chloride was evaporated to obtain a
polycarbonate copolymer. The composition of the obtained. _
15 copolymer was almost the same as the ratio of the charged
monomers shown in Table 3. |
This copolymer was dissolved in methylene chloride to
prepare a dope having a solids content of 18 wt¥. A cast film
was formed from this dope to obtain an unstretched film. The
20 residue of the solvent in the unstretched f_ilm, was 0.8 wtg.
Further, this f£ilm was stretched to 1.4 times at 212"0 with
a longitudinal uniaxial stretching machine and to 2.0 .ti'mes
at 225°C with a transverse uniaxial stretch:.ng tenter. The
draw ratic was then réduced to 1.95 tlmes at the last part
25 .of the transverse unlaxlal stretchlng mach:l.ne to carry out
heat setting at 225°C for 10 seconds so as to obtain a bJ.ax:Lally
oriented retardation film. The evaluatlon results of the -
characterist’ic properties of this fllm are shown in Table 3.
The slow axis of this b1ax1ally or:.ented retardatlon film was
30 exlstent in a dlrectlon (maln stretching dlrect:l.on)
perpendicular to the flow dlrectlon of the transverse un:.ax:l.al
stretching machine.
Further, a frame test was made on this biaxially oriented

retardation film The results are shown in Table 4. It was



found that .the frame phenonenon of the biaxially oriented retardation -
filmwas at an insignificant |evel as shown in Table 4. 39 Exanple 7 A
. pol ycar bonat e copol yner was obtained in the same manner as in Exanple 4
_.except that nmonomers shown in Table 5 3 were used. The conposition of the
obt ai ned copol yner was al nost the sane ag, the ratio of the charged
nononers. After a filmwas forned in the sane manner as-in Exanple 4, it

- was stretchedohfaleRati FRS e&&@%&%ﬁ.@n@nlw%ﬁ {@L Aﬁg;%ﬁentea

stretching machine and then to 2 times at 170C wi t transverse
_uni axi al streethrdgtientéilmTWQSdabmamainsigumle&nﬂ11ﬁw¢aca¢ sbhognl8nt i nes
at the | ast the transverse uniaxial stretching machine to carry
out heat set |ng a 171 C for 10 seconds so as to obtain a biaxially

~oriented retardatibor filsnfrime euatuatmerrdmd pelakrikhe £1Bi agidethstic
15 propertles of this filmare shown in Table 3. The slow axis of this

' bi axi al | y?orFehied Péﬁ?ﬁ%t?o%%‘???ﬁ%ewgqmn iftimy ‘Tﬁrree(;'ltql@ﬁ'd( mai n

- stretching dtagefehef)wﬂeﬁpeﬂdaaﬂéeivéomgér by M TSN O e a
transverse uni axi al stretching chi ne rther, a frane test was made on

this bi axi aI mgnperehkat the transuhssibonfaxihs (Derpessliaulagr dosltden i n

Tabl e 4. ?@ﬁ%ieaagn%fa&ife%lonqngf gﬁ}eeng zaé)lf: Sti]qmﬁ %%éﬁ%g%%g?ieim ed

~retardati on insignifrcan For
this frane testthé iowkikéd opotias Ibﬁmxiallfyl bﬂléﬂﬁeﬂhﬁei?aﬁ:daﬂnlo@ﬂfb.ﬂ.ﬁxl ally
~oriented:ret datlon filmwere_joined olg?%ger wi.th ..an adhesive |ayer in

- such a mifne ?ﬂaF EHEFRPENERFE YRR 25FQ rPeddHeu amidatre AEngAudi nal

- direction) ofohheg tﬁﬂtathéefr&he”%:lb@ﬁ@rﬂ@nmr@ﬂiﬁ{e UOatiats Qs @¢ @n0f the
“biaxially oriented retardation film Wien the 30 frame test was al so nade

on this.|ani ABsegnifigast leved 2Aa¥elihe frane phenonenon of the laninate
B was at. an I nsi gni fi‘ﬁfﬁ'tblaﬁ\éﬁllyagrm@hted retardation film was evaluated

using the commercially available VL-151VA liquid crystal
' ‘l5 monitor making use of a vertical alignment mode manufactured
by Fujitsu Limited. This couﬁuercial_ly available liquid
. ci:‘ystal display device c'omp_rises two retardation films and
a liquid crystal cell sandwiched between the retardation films.
The above biaxially oriented retardation £ilm was laminated
20 in place of these retardation films in such a manner ._that the
transmission axis of the polarizer £ilm and the slow axis of
the biaxially orlented retardation film became parallel to
each other. The 1amination angle of the polarizer f:le was
made the same as that of the commercially available-product.
25 When the viewing angle was checked with the eye. it was found
that the viewing angle was wider than that of the commerclally
ava:Llable product and that a color shift by the v1ew1ng angle

could be oons:.derably suppressed

30 Example 5
A polycarbonate copolymer was obtained in . the same
manner as in Example 4 except that monomers shown in Table
3 were used. The composition of the obtained copolymer was

almost the same as the ratio of the charged monomers. After



- nononers.

This biaxially oriented retardation filmwas eval uated using the
comercially avail able VL- 151VA liquid crystal 40 nonitor making use of a
.vertical alignment node manufactured by Fujitsu Limted. This commercially.
available liquid crystal display device conprises. two retardation filns
and a liquid crystal cell sandw ched b en the retardation filnms. 5 The
above biaxially oriented retardation filmwas |am nated on only the

pol ari zes. ongt L1 RRERY WRAmesS idethd @é:e&enaeinélh%s &ﬁtﬂgﬁ%@mf' wa such

a.manner that the transm ssion axis of the polarizer ft and' ow
axi s of the %tﬁ&t@h?-ﬁ} topdi.gnténescatiriA’ |wai1thl mlbmmkml@m Iuallat:@aéach

other, and 1 e | to the.r The

| am nati on a‘%f; ?}"Fﬁ ﬁg&%ﬁ%zée%&?ﬁ%mgés%mdg}t & saetfm(;ﬁ S hz}:t-n & the
commer ci al | yt;azmsirabke uqniandilal s thhetchireg vttem:eng. ghgl ar MSr&’Bﬁﬁkﬁdsz th
t he eye, sfo he _vi ew n was W der than that of the
comm%/ci a#l yx\ﬁ?éﬂ" ‘%F%'Bdﬁ] 55 tljé“ea?lg‘tt ﬁﬁg lagt, Partshf ihey FTAREVErERi ng
angl e coul d Bgr16R181 GAHAUN ISR SRS +o(OAPAY Bluit e dX 28R Eng 4t 227° C

pol'ycar bonate copol ymer was obtained in the sane 20 manner as in Exarrpl e 4
except that H®RdPeFecendafoias Tanhtain adiexisddy Thteniadositardatdbnt he
0Dt a1 ned COPELUIET RS oBhIBR Jil'S- T 0! Wfie 8RB EIG FR2T 9°C

_ was forne y changing drying con RIS r8mthose of -
Example 4 ,pauplerhiaesesfdtmmfihe a0 vahdwal i Mablesir.et ched fil mwas 25

adjusted. o 3 wt% Sfl was stretched.to 1.3 tipes at. 200 Cw.th a
I ongi tudthal uni axﬁ“ﬁt@é R ef ar’ﬂfﬁﬁ%ﬁ Y7E Uade PR IS Riaxintinerigptedy C

Wi th a transygfseaatieni@l1ms! r ehehi8gult8diLs dHowbEAl PaBldi £AXi 3kl Yas
oriented retardation film The wevaluation results of the characteristic

properties ofo¥Rfstlxat the nfrgre sﬂ’hﬁﬁpfﬂ%%mfe therlprigrdplly prisptedst was
mede on thi Sr@’céi‘a 1yn CF{ ARLRLS 4t Q{Al} fas;xtTH%v@isayﬁ BLg ghown 1n
| rred Wt I axi

Tabl-e 4. A franme enonenon was con e eye In ally
oriented Table 4.
' 15

Example 6

A polycarbonate copolymer Was'obtained in the same

manner as in Example 4 except that monomers shown in Table
3 were used. The coﬁposition of the obtained copolymer was

20 almost the same as the ratio of the charged monomers. After
a £film was formed in the same manner as in Example 4, it was
stretched to 1.3 times at 233°C with a_longitudihal uniaxial
stretching machine and then to 2.07times at 240°C with a .
tranrsverse uniaxiétl stretching tentez:; Without'.rédi:lcing‘ th‘é

25 draw ratio at the last part of the transverse uniaxial _
stretlching 'machihe héa't setting was ca.f.ried out at 245°'C fbr
10 seconds to obtaln a biaxially orlented retardatlon £ilm.
The evaluatlon results of the characterlstlc propertles of
this film are shown in Table 3

30 Further, a frame test was made on this biaxially oriented
retardation f£ilm. - The results are shoﬁn in Table 4. It was
found that the frame phenomenon of the blaxlally orlented
retardatlon fllm was.at an 1nsign1flcant level as shown in

Table 4.



retardation film It was found that a change in brightness 41 after a
durability test was large at the four corners as shown in Table 4 and
.therefore a biaxially oriented retardation film of interest could not be
obtained.- 5 Conparative Exanple 4 A pol ycarbonate copol yner was obtai ned in
the sane nmanner as in Exanple 4 except jshat nononers shown in Table 3
were used. The conposition of the obtainéd copol yner was al nost the sane
~as the ratio of the charged nononers. After 10 a filmwas fornmed in the
same manner as .in Exanple 4, it was stretched to 1.3 tines at 156* .Cwth
a | ongi t udi néxammlex? al stretching machine and then to 1.7 tinmes at 172C

wth a transvers | axl t r.et chi ter. .at Lo was__t hen
Meduced to 165 ¢ MR RedlinotdiE CHRI e fhs SHTA0RAY 18; tRe"SEne
stretching neatmere 49 arExanple heatxcegttt ithgtamohdthes GhowhOiaeranls so as
to obtain aegiaxiall riepted retardation. film The eval uati on results of

- the char att e7 %§%% er LPEsCOTPPHT £190 | of Jhe obd@Ained $9BPLYBEeTrHRBher, a

frame test v@Emo@eer) shhieSabi fié ad 4 P bireBhE eh28yd & dirdidy f hkpkrThe
results are shown in Table 4. A franme phenonenon was confirnmed wth the eye

"in the bi axi@&lfilwmasnfegmedelinrihe isane Mapngs adolm Brampls & .41t wvasas

“found that t | 8 €. psbri %5 D the -G r4a he_f our
corners. was ar%é%%é%ﬂﬁgﬁ'thl@%%%ﬁ%?ﬁg gnﬁiﬁgggﬁéﬂﬁﬁﬁggésﬁ?Tggiéﬁlﬁi
cdurability testetening meaaiine and Hisen dd 2 .ar itdmiead at. dgoacdatiitanaf i | m . of

i_ ntr-er‘"estlg 'Quézqar?g\trerbsee Ol?:&iaaiupiea' s%:zz:etdhti%ag %elﬂ?:erxl';.n '%1’?3 %?ré‘%"%é\'%ﬁ was
"t'he.'n re,_duced‘to 2.15 times at the last pért of the transverse -
uniaxial stretching machine to carry dut heat setting at 171°C
-for 10 seconds so as to obtain a biaxially orienté_d retardation
film. The evaluation results of the characteristic
15 properties of this f£ilm are shown in Table 3. The slow axis
of this biaxially or:.l.-erited retardation f£ilm wa's. existent in
a _d;i.rect'ion (main stretching direction) perpéndidular to the
f£low direction of the t:ansverse uniaxial stretching machine.
Further, a frame tést was made bn this biaxiaily orjented
20 retardation £ilm. The results are shown in Table 4. It was
| found that the frame phenomenon of the biaxial-l_y oriented
retardation film was at an insignificant levei as .shown in
Table 4. S | | . _
- For this frame tes_t, the rolled pola:rr:iz._ei{.fi]_m and the
25 rolled biaxially oriented rétqrdation £ilm were ‘joined *
together with .én.‘adhesiﬁe léjrer .in such a'mannér that' the
trépsmis'sion axis. (perpendicular to the lbng:i_,tli_dinal
direction) of 'th_é. polarizer film became paraliel to the slow
axis of t'he"b;i.a:-:.fi.aliy g:’_’.‘iented‘retardat‘ioh, film VWh_e:n the
30 frame test was alsQ;ﬁadé on this,;amiﬁaﬁe, it Was:fouhd.that
the £rame ‘phenomenon of ‘the laminate was at an insignificant
1leve.1 as well. | | o | B
'This biaxially'érienfed.retardation;filhtwas,evaludted

usihg the conimercially :avélilable VL-151VA 'l:'i.q_ﬁid crysfal
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monitor making use of a vertical alignment mode manufactured
by Fujitsu Limited. This commercially available liquid
crystal display device comprises two retardation films and
a liquid crystal cell sa’ndwic‘hed between the retardation films.
5 The above biaxially oriented retardation £ilm was laminated
‘on only the polarizer on the observer’'s side in place of the
retardation film in such a manner that the transmission axis
of the polarizer film and the slow -axi's of the biaxially
oriented retardation £ilm becam’e‘parallel to each other,- and
.10 only the polarizer was existent on the rear side. The
lamination angle of the polarizer f£ilm was made the same as
that of the commerclally available product. When the viewing
angle was checked with the eye, it was found that the viewing
angle was wider than that of the commercially available product
15 and that a color shift by the viewing angle could be

considerably suppressed'.

Comparative Example 3
| A polycarbonate copolymer was obtained in the same
20 manner as in Example 4 except that monomers shown in Table
3 were used. 'The _o_omposition of the obtained copolymer was
almost the same as the ratio of the charged monomers. A film
was formed by -ch'anging drying conditions from those of Example
4, and the res:Ldue of the solvent in the unstretched £film was
. 25 adjusted to 3 wt%. _ AThJ.S f.lem ‘was stretched to 1.3 times at
200°C WJ.th a long:.tudinal nniaxial stretching mach-ine and then
to 2.0 t:l.mes at 210°C with a transverse un:l.axial stretching
.tenter to obtain a biax1a11y orz.ented retardation £ilm. "I'he
evaluatlon results of the characterlstlc propertles of th::.s
30. film are shown in Table 3. _
' Further a frame test was made on this biax:.ally oriented
retardat:l.on film. The results are shown in Table 4. A frame
_phenomenon was ‘confir'med with t_he eye in the biaxially oriented

retardation f£ilm. It was found tha't a change in brightness
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after a durability test was large at the four corners as shown
in Table 4 and therefore a biaxially oriented retardation film

of interest could not be obtained.

5 Comparative Example 4
A polycarbonate copolymer was obta:l.ned in the same
manner as in Example 4 except that monomers shown in Table
3 were used. The composition ofﬂ the obtai'ned copolymer was
almost the same as the ratio of the charged monomers. After
10 =& film was formed in the same manner as in Example 4, it was
o stretched to 1.3 times at 156°C with a longitudinal uniaxial
stretching machine and then to 1.7 times at 172°C with a
transverse uniaxial stretching tent_er. The draw ratio was
then reduced to 1.65 times at the last part of the transverse
15 uniaxial stretching machineé to carry out heat setting at 170°C
for 10 seconds so as to obtaina blaxially oriented retardation
film. The evaluation results of the characteristic
properties of this film are shown in Table 3.
Further, a frame test was made on this biaxially oriented
20 retardation film The results are shown in Table 4. A frame
phenomenon was confirmed with the eye :Ln the biaxially oriented
retardation film as shown in Table 4. It was found that the
difference in brightness between the center and the four
corners was large even at the beginning and became larger after
25 . a durabllity test ' and therefore a biax:Lally oriented

retardation film of interest could not be obtained
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0000 '"8M NU toU1, mm 01 U U 43 Exanple 8 An aqueous sol ution of
sodi um hydr oxi de and i on exchange water were fed to a reactor equi pped
.wWith a stirrer, thernoneter and reflux condenser, nonomers [A] and [ D]
having 5 the above structures were dissolved in the solution in a nolar
ratio shown in Table 5, and a small anmougy of hydrosulfite was added to
~the resulting solution. Methylene chloride was then added to the sol ution,
and phosgenegwafmplokosgn into it at 20 Cin about 60 nminutes. Further, p-
tert-butyl phenol was 10 added to enulsify the solution, and triet hyI am ne
was added and st |M@MP“ﬁCF@‘?‘b"FOIhBSLﬁo‘@-%BY@P%Sléerﬂélde!-en@Jﬁcé@@tgeon

After the en aggge{}gréefgalgg ' a e DL | & and

met hyl ene chl ori was evaporated to talrn poI ycar bon {e cop’ol ynmer. The
~conposition bhememebea|a1@re£$uxcqm1@amemamoabmess Illh}easdrrﬂ)]asxatvhmg atio
~of the ch r. was di ssqlved in

ot eons pfle JRAAEE 2aONES Ao R € eBrcdl B SRR A SnTh ot v, | A

cast film weatier sRewh oM TdbEe dpeari® DL afnodiat loHt ehed-Jgditditelhe 20
~.residue of the solvent in the unstretched filmwas 0.9 w% _ Further, this
filmwas str¥ggndded tp fheipesulling sadufiigp. Methylene chloride was

“then added to the solution, and phosgene was brlown into it
at 20° C in about 60 minutes. Further, p-tert-butylphenol was

10 added to emulsify the solution, and triethylamine was added

B and stirred'at'IBO“ c :for about 3 hours to complete a reaction.
After the end of the reaction, an organic phase was dispensed,
and methylene chloride was evaporated to obtain a |
polyoarbonate-copolymer. The composition of the obtained

15 'copolymer was - almost the same as the ratio of the charged
monomers shown in Table 6.

This copolymer was dissolved in methjrlene chloride to
prepare a dope having a solids content of 18 wt%. A cast £ilm
was formed from this dope to obtain an unstretched film. The

20 residue of the solvent in the unstrefched film was 0.9 wts.
.Further this film was stretched to 1.3 times at 212°C with
a longltudinal un:l.axz.al stretching machine and to 1.42 times
at 220° c w1th a transverse uniax:n.al stretching tenter. The
draw rat:Lo was then reduced to 1. 40 times at the last part
25 ,of the transverse uniaxial stretchlng machine to carry out
.heat settlng at 220°Cfor 10 seconds so as toobtaina bJ.axJ.ally
orlented retardation film. The evaluatlon results of the
'charactern.stlc propert:l.es of th:l.s fllm are shown in Table 5.
.- The slow axis of this b:.ax:.ally or:.ented retardatlon film was
30 - existent :Ln a dlrectlon (main stretchlng d:x.recta.on)
: perpendicular to the flow dlrect 1on of the transverse uniaxial
‘stretch:l.ng machlne. '
Further a frame test was made on this ‘biaxially oriented

retardatlon film. The results are shown in Table 6. It was



a. . longitudi nal uniaxial stretching nmachine and to 1.42 tines at 220C with
a transverse uniaxial stretching tenter. The draw ratio was then reduced
.t0 1.40 tines at the last part 25 of the transverse uniaxial stretching
machine to carry out heat setting at 220 C for 10. seconds so as to obtain
a biaxially oriented retardation film Thg evaluation results of the
characteristic properties of this filmare shown in Table 5. The slow axis
of this biaxealhhii ehheNtRE £L4ME IghéRbndhdin ¥@SLRD ¥d:SiANly idkiddidect ion
(main stretching direction per pendi cular to the flow di rectlon of the
transver se uBPRRFAptighr E1ER| WS naie melngFignificant flewed wssishawn dade on
- this biaxiallpypesi gnted retardation film The results are shown in Table
6. It was 44 Poun that the frame phenonenon of the biaxially oriented
retardation film wasr dthian fm:ieghé‘stcathe lmoddledapodbmivmer nf i Tmbdrel GheFor

- this frang tes h poI nd, the .rolled bjaxially

ori ent ed tﬁ?gigiﬂ& ﬁ %‘?rﬁj\% T‘%’i’ﬁ%% reﬁ)@:é(? Eo%ﬁﬁﬁ%éﬁwq ayer by
S roll-to-roll tbgeshneh witHeanecadhdeivé EagdRnsyi 56l Dt dod 1( BeY ReRG qul ar to.
t he Iong| tudinal direction) of the polarizer filmbecane parallel to the

sl ow axi s of mgRRep; Ehak| Fye BFW%‘EF*@!@%P&FE i @PWQHﬁlC@@I\I\W@ntﬂiﬁe frame
t est. was. t Etjlljﬁ]t

phenonenon o?g?ﬁggﬁgﬁ?%ié{a ejﬁ:v‘\J/aces]:ﬁnfél:"{Pl qaﬁf 1:lh-ltr‘las '?%%t veﬁE 5?%??”?%

bi axially otbethedlost axdst 0brntHe Ibmamalévabnmmtledusatrg:ddmmmnm ally

A onmentOrolaShable LT HPEGEETE T (L MR T dOMIBRERal Iy H98 | abl o

li qui d CrySfahndl R4 BYtHE VEE8nE Pl AGRSndNWof ey dafnisgatl ki akd and
liquid crystal cell sandw ched between the retardation filns. The

retardation HRFHEBAEIRRDE chPVel s2ie¥dbbosite to the 20 observer's side of.
the liquid crystalpest lbl\e@:&a&qgoafﬂen@a& rdtd-@RAVbn P Ad ¥v3ihaRERd

; retardat|on filmwas | am nated
: using the commerc:l.ally available VL-151VA liquid crystal

15 monitor making use of a vertical alignment mode manufactured
by Fujitsu Limited. This cormne’rciallyrava:ll.lable liquiad
Crystal display d_.eirice comprises two reta::dation films and
a liquid crystal cell sandwiched between the 'f:etardation films.
The' retardation film on the rear side opposite to the

20 observer's side of ‘the liquid crystal cell was removed, and
the above biaxially oriented retardation f£ilm was laminated
on the liquid crystal cell instead in such a manner that the
transmission axis of the pelarizer film and the slow axis of
the bilaxially oriented retardation f£ilm became parallel to

25 each other. The lamination angle between the polarizer f£ilm
and the liquid crystal cell was made the same as that of the
commercially available product Further the retardat:.on
f:le on the front s:x.de of the 11quid crystal cell of - the
commerc:.ally ava:l.lable product was also removed, a

30 retardation film prepared by stretching ‘the above unstretched
film to 1.2 times at 212°C uniaxially in a longitudinal
direction (R(550) 105 nm, K(550) = 52 nm) was laminated on
the liquid crystal cell with an adhesive layer therebetween

in such a manner that the transmission axis of the polarizer



on.the liquid crystal cell instead in such a manner that the transmn ssion
.axis of the polarizer filmand the slow axis of the biaxially oriented
.retardation filmbecane parallel to 25 each other. The |am nation angle .
between the polarizer filmand.the liquid crystal cell was nade the sane as
that of the comrercially available prodygt. Further, the retardation '
.filmon the front side of the-liquid crystal cell of'the commercially

~avai |l abl e pr edumlbdEEndpaPala@aVed the Show ehkalclat itae FbtArARERBhSE 1Y,
- stretching the above unStretched filmto 1.2 tines at 212C uniaxially in a

| ongi t udi nal Th@gi kaeinaliqrreBgde betremthe podE@EE@er=E£5nmad the Jiauidt ed

on the liqui t e ] d Lve. | e 4 uch a

. manner t hat F%gg%ﬁzngﬁlgs#%ﬁvgéagag?ét e Af)o sar%% c%q{}%jnﬁg ec%n%l%alf%l | el
to the sl ow axesleblehpreduat datWlem fthenvieWlhegl angbatwan chmgleedeaiivgen t he
pol ari zer filmand the |i qui crystal .cell .was made t he sane, as that of
the comerci §F]Fer3Va:H: a‘B"ig% %?%ﬁjc@a%gﬁ VHEYGPEWFRS -GN e T Hetdkd
with the eyehattoReshé wtthdFedalRe aviaaWahd eapeb8uv@SaNi dehat hakoitdiat of
the commercially available product and that a color_ shift by the view ng

~angl e coul d EBLiESNRY drenmrevwidngpragle corihbgl eonsiderably| ginpusasad.

- copol yner was obtained in the sane nanner as in Exanple 8 except that

- nmonomers shown in-Table 5 were used. The conposition of the obtained

- copol yner waExampiesP the sane as the ratio of the charged nononers. After

afilm formed [ n_the sanme npnner I n Exanple 8, it was 15 stretched
o 1.2 tiRes at 218 ROLFERERORORG: CORA ATSE T gthainad At k%, SRR ne. and.
then to 1. 21lmhhAes ab 2R 1Exdhblleas &xOESY St Ukbrbiiedls SHRHC i G A er .
‘The draw ratio was then reduced to 1.2 tines at the |ast part of the

transverse dnV¥@xfapsedt r divnGogoRgdniin p6 Ehergheained Aonakmery was 221 C
+20 for 10 seg9Rds+SPhdSsdnt A kB PaPisddAlthe eﬁaeaa&qnéﬁ&géﬂét | Q&tﬁfr} I m

The evaluation results-of the characteristic propérties.o this Tilmare
. shown in_Tabaef$lm‘WaS formed in the same manner as in Example 8, it was
15. stretched to 1.2 times at 214°C with a longitudinal uniaxial
stretching machine and then to 1.21 times at 221°C with a
transverse uniaxial stretching tenter. The draw ratio was
then reduced to 1.2 times at the last part of the transverse
- uniaxial stretching machine to carry out heat setting at 221°C
20 for 10 seconds so as to obtain a biaxially oriented retardation
film. The evaluation results of the characteristic
properties of this film are shown in Table 5.
Further, a frame test was made on this biaxially oriented
retardation £ilm. The results are shown in Table 6. It was
25 'foﬁnd that the.frame‘phenoménpnAof the biaxially oriented
retardation'ﬁilm was at an insignificant level as shown in

Table 6.

'E::'amp]'.e  10 _

30 A polycarbonate copolymer was obtained in the same
manner as in Example 8 eXcepf that monomers shdwn_in Table
_5 WeJ:_‘e used. The c_:ompositidn of the obtained copblymer was
_a.'_l.mdst the same as the ratio of the charged monomers. After

a £ilm was formed in the same manner as in Example 8, it was



Further, a franme test was nade on this biaxially oriented retardation
film The results are shown in Table 6. It was 25. found that the frame
. phenonenon of the biaxially oriented retardation filmwas at an

i nsignificant |level as shown in Table 6. Ex‘arrpl e 10 30 A pol ycarbonate

-~ copol ymer was obtained in the same rranrhesr as in Exanpl e 8 except that
nononmers shown in Table 5 were used. The conposition of the obt ai ned

~copol ymer vagtrHISd dd19.520Ends 4119358 91% a%r@ﬁ 'I%EﬁalAfter
afilmwas formed in the sane manner as in It was stretched
to 1.2 tinesstrebdsigg wiadhing ang tieimadio lur?llamiales au@tammgrmm ne and

then to 1.2 t 238C wi_th ransv rs ent er.
W t hout redljj%#grlligi% € 8ra %g s@r cfr[llm?a partagf'%*‘ﬁ'é%ﬁea‘i%%{éfgg
uniaxial 5 erauet:cdntm maihmaaqutaﬁetdﬁ RhelaTataiidre® @uiaatiadd0 C for

- 10 seconds to obtain a biaxially oriented retardation film The eval uati on

“results of therehing gechipe - hepksetddng waprﬁgrq;eq,nogfteag%q £OFabl e
5. Further, fofdadBhdLto WBEaRRIS Mhifﬁfl}b'@é&éﬂﬂdd ‘}fét"a&td%‘% lﬁx
retardatlon film The results are shown in Table 6. it was oun that the
~frame phenonBrereviluadteid sasilts off diedharackeddssitde piropewddest ofin

i nsi gni fi canlt_ i§v§+h@salseho%‘§{1 Tal%b‘?l. 6. 15 Conparative Exarrpl e 5 A
polycarbonate copolynmer was o arhe le same nanner as in Exanple 8
except that nonomEna-tHeayna iframebtest ﬁamma&iw&ﬁd:hiﬁ]@i@ﬁi@nﬁy bireanekdt he
“obt ai ned gopoI%/rrer was alnost _the sane as the_ ratio of the charged

mononer sT0 A FeIEARE 4R fdfredTHY ’E?Fa‘h]g?‘f’]@"iﬁ PRy dRATRPHRPE { r Ik WBEse of
Exanple 8, #hthdhendesinlieind iherineitn i0F the M%Ba%tﬂgeérflbh%\aas

adjusted to 3 Ww% This filmwas stretched to 1.2 tines at Cwth a
“1'ongi t udi nal Tei¥AEs@ Elons thidin wagy ataem Adsisaifieant: deyeld Eisrrsboml 280C
“wiith a transygtgfg gini axi al stretching

15 Comparative Ekample 5
A polycarbonate copolymer was obtained in the same
manner as in Example 8 except that monomers shown in Table
5 were used. The compositien of the obtained copolymer was
almost the same as the ratio of the charged.monomers. Afilm
-20 was formed by changing drying conditio_ns from those of Example
8, and the reésidue of the solvent in the unstretched £ilm was
adjusted to 3 wt%. This £ilm was stretched to 1.2 times at
200°C with a longitudinal uniaxial stretching machine and then
to 1.3 tlmes at 210°C with a transverse uniaxial stretchlng
25 +tenter to obtain a blax1ally oriented retardatlon film. The
evaluatlon results of the characterlstic properties of this
film are shown in Table 5.
Further, a frame test was made on this biaxially oriented
retardation film. The results are shown in Table 6. A frame
30 phenomenon was confirmed with the eye in the biaxially oriented
retardation film as shown in Table 6 It was found that a
change in brightness after a durability test was large at the
four corners and therefore a biaxially oriented retardation

film of interest could not be cobtained.



25.tenter to obtain a biaxially oriented retardation film The. eval uation
results of the characteristic properties of this. filmare shown in Table
5. Further, a franme test was nade on this biaxially oriented retardation
film The results are shown in Table 6. A frame 30 phenonenon was
confirmed with the eye in the biaxially gsiented retardation filmas shown
in Table 6. It was found that a change in brightness after a durability
test was large at the four corners and therefore a biaxially oriented
retardation filmof interest could not be obtained. 47 Conparative Exanple
6 A pol ycar b6fEPaTakb¥epbrgRRle Was obtained in the sane “nmanner as in
Exanpl € 8 except t 1aTels:STs ' 1 The | tion
~of the obtained ho%s%%{%ner V\I/gasts@al m@bﬁgéﬁaﬁ%g\ﬁé&ﬁ@?%t%etﬁeoﬁagﬁ

‘char ged nonomenser Agsein Exdmphe whsetoemedthat tthenawees netoovar s TabIexanpl e

'8, it was. stretched t.o 1 tinmes at 156 i th |.ongj { udi nal uni axi al
~stretchin n%cvﬁ?%eeugﬁ& “t k]ﬁe tcé’"?ofg‘ﬁﬁoﬁbgga%i??%%’}e% gngpP MEY e

uni axi al st aBhostnehd &y asThRe drawid abf CHMThardea heHumedst O alstlh ti Mes
~at the last part of the transyerse wuniaxial stretching nachine to carry
out heat set &ihilBwasyFormedyin bhe tFRAMARNRE &% ighEXpmPae Bi akk aras
oriented relgifgtinba 44 M1 TiRe8VAL U400 1ALl FoRlLLDE: RARIARIBHAL | C.
15 properties of this filmare shown in Table 5. Fur ?"ler,, a frame test was

made on t hi sstbetghihyymachime cand rthem daei bnlli timedhat r £52A ¢ svhirte shown

biaxi al 190r Prp8RBrs 8 SPERFTER HFFRFARAG CRR TS ol 8550 Rad® omay (ot

the 20 diffethenerdduded gt Dess tmiewet the Test PartNdrt BRe MtHns AP NEr S
- was | arge even at  the- begi nni ng and_becane |arger after a durability test.

Therefore, auBiaXiatsfr Chine P PRBRY AUt heptisatddag abdAd Got be

obt ai ned. 48f£&r 10 seconds so as to obtain a biaxially oriented retardation

film. The evalu_ation results of the characteristic.
15 properties of this f£ilm are shown in Table 5.

Further, a frame test was made on this biaxially oriented
retardation £ilm, Tl_ie results are shown in Table 6. A frame
phenomenon-'was confirmed with the eyé in the biaxially criented
retardation film as shown in Table 6. It was found that the

20 diffetence in brightness between the cent_er_and the four
corners was large even at the beginning and became larger after
a durabilitj test. Therefore, a biaxially oriented

retardation £ilm of interest could not be obtained.
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.49 As having been described above, according to the present invention, it
Is possible to provide a retardation fil mwhich has excellent view ng
angl e characteristics .and rarely sees a4Jrarre phenonenon in -a |liquid
crystal display device,

As having been described above, according to the present
invention, it is possible to provide'a retardation £ilm which
has excellent viewing angle characteristics and rarely sees
a frame phenomenon in a liquid crystal display dcvice,

5 p'articularly a vertical alignmént mode liquid crystal dis'play.
~ device, while maintaining the excellent properties of'a
polycarbonate such as moldability, impact resistance and
rupturé resictance, by stretching a polycarbonate having a
Specific sfructu;e uniaxially or biaxially‘as a polymer to
.10 obtain auniaxially or biaxial],y oriented £ilm having spécific
physical p:operties; When this retardation £ilm of the
bresent invention is used in a liqﬁid crystal display device
together with a polarizer £ilm, there can bc provided a liquid
crystal display device which rarely experiences”display

15 311'cnl:mi:Eorm:i.t'jir and solves a frame problem.



~particularly a vertical alignment node liquid crystal display device,

. while maintaining the excellent properties of a polycarbonate such as

.moldability, inpact resistance and rupture resistance, by stretching a

. polycarbonate having a specific structure uniaxially or biaxially as a

“polynmer to 10 obtain a uniaxially or Qh§XIa||y oriented film having
specific physical properties. Wien this retardation filmof the present

invention is used in a liquid crystal @iggfy device together with a

- polarizer film there can be provided a |1 quid crystal display device

“which rarely experiences display 15 nonunifornmty and solves a frame

problem 50 E:LAI I\/BA unzl__ bira:pJ 1 X|Oz¥i Oé’d efr}:tﬁnd film(A) which.

conprises a pol yner of pd?yner containing a recurring unit

repr esent ed bg)t&aniénldcmpmés)rarrpbaymb): ommﬁhmtﬁ& &bﬁtﬁ&&hng

-‘|ndependentl% a nmenber selected from thg@f %Tcon5|st|n% of hydroa
“atom hal 8 BEOHF TG dPRE R BRTGFRS R DG, SR TRV R (&

' hydrocarbon 0 10 group having_] t?ﬁﬁ cag bqg atom; and X is represented by .
‘the following formula (1Y-1: W er~|n FﬁP and RBl are each

i ndependently a hal ogen gtom o 3 ) ha lto carbon atons.
‘and n and mare each 15 Tn . @ge of O to(])4 each of the
“pol yner and t he pol yner Xt ur g cynt ai 0. the returring unit represented
by the above fornula (1) An amr® amuntR6f RBO to B0 nol d based on the total

© of all the recurrlng‘%unlt 5 of the p ymer m xture and.  ‘having.a

r |
Ol acs 20 tr AHEPFRAR B CRa R A6e as SpdebepanpElEd RemBer har R SAoHen:
shrinkage faeherg%ﬁ? Ebnk $sPERG e8r by diPra iy, HOWgen!¥d@m, no | oad of

0.1 %or less, and whi ch satlsfles the fol | ow ng forrrula (1) ¢ 1s
R(450) 7 R( 550§1yd{oggr'pgn group having 1 to 6 carbon atoms and hydrocarbon-0-

10 group having 1 to 6 carbon atoms, and X is represented by the
following formula (I)-1: |

N/

S

wherein R®® and R*' are each independently a halogen atom or

R )m (1)1

alkyl group having 1 to 3 carbon atoms, and n and m are each
15 independently an integer of 0 to 4, _ _
each of the polymer and the polymer mixture containing the
‘ 'r_ecurring unit represented by the above :Eorfnula (I) in an
~ amount of 30 to 60 mol% based on the total of all the recurring
units of the polymer or polymer ‘mixture: and hav:Lng a glass
-'2.0 transition temperature of 165°C or higher
| (B) which has a heat shrinkage factor when it is heated at
_ 90“C for 500 hours under no load of. 0.1 % or 1ess, and
(C) which satisfies the following formula (1)
1 R(450}/R(550) 1.06 - (1) _
'2‘5. wherein R({450) and R(SSO) .are retardations within the £ilm

plane at wavelengths of 450 nm and 550 nm, respectively._

2, The £ilm of claim 1, wherein the amount of the recurring



.25 wherein R(450) and R(550) are retardations within the film plane at -

- wavel engths. of - 450 rimand 550 nm respectively. 2. The filmof claim 1,
. wherein the amount of the recurring 51 unit represented by the formula (1).
" is larger than 30 nold based on the total of all the recurring units.
3.The filmof claim1 which is a uniaxiajjy oriented film 5further
satisfying the foll ow ng expressions (2) and (3) at the sane tine: R(550)>
- K(550) (2) R(bh®)>refraséntetvyectie RESEM14 (B defidieldd AnEhe sabaiva s
expression (1) and 10 K(SSO% is a value (nm defined by the follow ng
expressi on. PasedtoB Wagetehdl hobfabbothtn recygmhprits.n. | xd (4) wherein
NR, n. and n, are refractive indices in x axis, y axis and z axis
directions of the film respectively, and d is the 15 thickness (nm

of -the film 34, ThHEhé¢fidmbpLfcthaim Il whiich is aaubhiiaxially ariesritest] £fiilhm

“further sati | the, foll ow expressi.on (2') and the ove pression
(3 at the sEHEtERer ot R Bl the HRIEEHRG SoladRtehe SR AR A ko)
are as defi neHei sambetdheye expressions. 5. The filmof claim4 which

"~ satisfies the, _follown 25 expression (1'): 1 S R(450)/R§550) S 1.05 (1)

wherei n R(45Bf5af\} R(%Sgw)ar eas defined in the above expf@3sions. 30 6. .
The filmof gigsy) lywapchpis a biaxially oriented film fu EZer satisfying

t he above expression (2' )., the followi ng expression (3'§ nd t he

fol |l owi ng expherelnR{(FH0htist hs dafikned i tRE56DPVE LpressBn §2) and

10 K(550) is a value (nm) defined by the following expression

(4) at a Wavelength of 550 nm;: _ '

K = [(ng + ng)/2 - nzj x d _ - ' (4)

wherein ng, nﬁ, and n, are refractive indices in x axis, y axis
7 and z axis directions of the film, respectively, and d is the
15 thidkness (nm) of ‘the f£ilm. |

4. The f£ilm of claim 1 which is a biaxially oriented film
further satisfying the followling expression (2') and the above
expressioh (3) at the same time:

20 R(550) = K(550) o _ (27) ..
wherein R(550} and K(SSO) are as defined in the above

expressions.

5. The £ilm of claim 4 which safisfiés"the.rrrfo.llow‘ing
25 expression (1'): L B o

1 < R(450)/R(550) < 1.05° -~ . (1)

_wherein R(450) and R(550) are.as defined in the above

‘expressions.

30 6.  The £ilm of claim 1 which is a biaxially oriented £ilm
| further satisfying the above"'e.xpressiion. {2'), the follpﬁri’ng
.eipression (37) and the followin_g. ei:pﬁ:eséion (5) af thé' same
time: | | |
R(550) < 20 nm S . (37)



K(550) z 50 nm.(5) wherein R(550) and K(550) are as defined in the above
.expressions. 7. The filmof claim1l, wherein the polynmer or polyner
.mxture has a glass transition tenperature of 200 C or higher. 8. The film .
of claim1 which is a retardation film 10 9. A lam nated polarizer film
which conmprises the filmof any one of ﬂaims 1to 6 and a polarizer film
in-a lamnated form 10. The |am nated polarizer filmof claim9 which is
- 15 1 am nat edg{ Bsgych &gmgpner that the transm ssion axis ofghhe' polarizer
film becones parallel to the slow axis within the plane of Pﬁe film 11. A
liquid crystwhedeipl BR{55eYi ard do0PF0 kiane tdme deffidned ech 12 @dard zer film
.of claim?9 o%xég S%gohghe liquid crystal display device of claim211l which
“is in a vertIRar~3 Ighirent node. : :

5 7. The film of claim 1, wherein the polymer or polymer

mixture has a glass transition temperature of 200° C or higher.
8. = The film of claim 1 which is a retardation £ilm.

10 9. A laminated polarizer film which comprises the £ilm of
~any one of claims 1 to 6 and a polarizer film in a laminated

form.

- 10. The laminated polarizer film of claim 9 which is
15 laminated in such a manner that the transmission axis of the’
-polarizer film becomes parallel to the slow axis within the

- plane of the film_.

11. A liquid crystal display device comprising the laminated
20 polarizer film of claim 9 or 10. |

12. The liquid crystal display device_of claim 11 which is-

in a vertical ali_gmnent mode .



