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35 . Polycarbonate resin A-2500, available from __Ide’mitsu ";Se:kiyi; '

Kagaku K.K. _ : :
Polystyrene resin DIAFLEX HKF-77, available from Mitsubishi
Monsant K.K.

PS :

MS MS resin ESTYRENE MS-300, available from Shinnittetsu Kagaku

K'K.
Acryl : Acrylic resin PARAPETT SH, available from Kyowa Gas Kogyo K.K.

DAC Cellulosediacetate resin quarter-wave plate, available from

Fuji Photo Film Co., Ltd.

Examples and comparative examples obtained by the presentinventors by manufacturing retardation films
using various materials under various conditions will be described below. :

Examples 1-4 -

55 o .
Constant~width uniaxial stretching was performed for a polycarbonate resin {A-2500 available frorn lde-
mitsu Sekiyu Kagaku K.K.) at a stretching temperature of 185°C and a stretching ratio of 2.5 times to form an
anisotropic film having a thickness of 205 pm and a retardation of 124 nm. A free-width umaxially stretched



EP 0478 779 Bl product, constant-w dth uniaxially stretched products, and
a biaxially stretched product respectively obtained froma polystyrene
resin (DI AREX HF-77 avail abl e from NERGHBIZEB1 Monsant KK.) at a stretching
terrperature of 120[err] and stretching ratios of 1.5 times, 1.5 and 2.5
times, “and Zrdduct, cdnsfant-widtk SniakailEstietthepridos) bhd/a Wﬁﬂystrbﬁm@dsdﬁﬂﬂrebﬂ%etivalbﬁbtﬁned_
ani s o%‘fo pi c flomlapoigatyréneirdsint(DIAREX HF-IRavaiisbie frei oitsubiphitionsat K.K0) et a stestahing temperature
per pendi cul af 120tC seistetshing ratohiafrt,5 tirae,rcand R tinbs atd 2.5 1 tindsaveckcitdepamdénitly ower--
The vi ewi ng lappey an thicabevedaipatiopls filmfsuehtikat thainméain stredphingl directions bhaernaperpendicyiar neach
smal |, ad siothamtherebymadnutactaring petardationfime.t he t hi cknesses and retardati ons of
t he poI yst yr enEheyviswing angle dspandengiey of the magufagiyred rotariation filmevere small apphown nJaliet.r |
and - 157 nm_ 1Nde E‘r“? thicknassesang retgratians of the pol p fpsin anigptiqpic flims wisre 27§ wm e -
10  Conpar at¥¥EMEt A P 187 nm. B4pmeang 1220 Mpnd i HE 488 rrefl B TeIPeLvalY: t he -
pol ycar bonate resj n an| pic filmused in Exanple 1 and the pol ystyrene
resin ani sotqu’BTrﬁt Ve Frample ﬁé g in Exanples 3 and 4 were Independently

T e e e %f;j

at a stret chiddrdreiiRaned ‘;,g, a@ ndastretc

times tosf orman ani sotropic I'm having a thickness: of 198 pmand a
retardation ginpid 106 nm A const ant-wi dth unlaxially stretched: product
havi ng a thi ckness of 324 [err] and a retardation of - 138 nm obt ai ned
from an acryl i Blaxiatstratchipfy Akt \brforniski far & poliyaakblogatd ubmud@/mm@nmmmw_mvgyad a
K. K.) at a stretetinghvatiogf 2.2x.¢ timeato éorro bn drikdfrepia flim hadhga tividknest 011198 gmaad a wtackatich. 5
tines wag owetl6amol constantiwidth tamially samtmmmpu taving h thickneshofi3Rdpm arfda retadation of -
stret.chi ng dP$ emitabtaingd frere ameor I(ﬂﬂ,\ﬂﬁﬁ$” avsliahiefronifyiows Gag MF@WQWKK)E‘G
manuf\aet ur i iifetehingdernperelire ¢f13¢° ﬂ sjrgtching rationf 1.5 fiwed wag %ﬁlgwed ertheshevsansolsipic
this retardd¥maigh f’ﬁ el faain %‘Wﬁ’l“f‘g dirgetionsRARRNg W&‘M“E’@“W“ tgrebyspanufacturing a
resi st ances "gyastafim, ¢ tate ndtou e were te t eacryllc .
resi n anfsotr °d"°ﬁ"“? "éddﬁen ) ‘%”85‘?'5% “h'éf tgo eny
changes i ncl ltlrgsm uﬁ:‘gs:\& in udi P o
angl e dependency e po ycar O VKoYt cpusing Aol §8?rop|"8 ﬂ"r'ﬁ’used |n
Exanpl e g;;g;l@& 4y neasured, the neasurenent result was |arge, as
shown |n30Tab e 1 ition, the filmwas whitened by a sol vent

resistance t esmmhaneamtame apeidRhG oamdp&yahru&ae restitinisSRopId AinfusBd M ERbrbld s'ﬂJvAsy
stretched prgidpentientipmbadtired, the thédéiternént Rbultdvaé ldrdd] & shaviAin Fablet. #1 ddaitidn) the Biim wab09
nm obt ai nedvhiténedbypdsoReiitydsistandedsst ibing butdl abstiteantholitge.t enper ature of 130[err][ -
and a stretching ratio of 3.5 x 1.5 tinmes was overl apped on the
pol ycar benatexampeé n ani sotropic filmused in Exarrpl e 5, thereby S
manuf acturing a retardation film 40 The vi ewi ng angl e dependency of
t hi s ret ar dat i &biaXigily strejered eroduicy haviagsa thicknags df 324Tigrband alretardation dit 199 nom obtelhed Srom
acryl i c resianagmicsesinabpstretching hmmumnfgﬁeﬁc apd p siraighing ratieief 3i5ix1i5 tiyfes was overlapped
uni axi al | §E‘|"1?t%‘ﬂ@d’°ﬁﬂ*b@§i&?"%%@ ugedd) WP‘B5W93"W“EW°PWB'&M“M
strengt h*f a T'I?t“&?"ﬂ&@?%d*?ﬂdﬁ'i F%%r‘bﬁm‘ﬂ asc?‘if”!“ inTahia {1dfsaddition, this
ac

prbved. B D *re pe o S o o R e e g

resin (ESTYRE Nﬁp M- 300 avail abl e from Shl nnittetsu Kagaku K K) at a
stretchlgg tem perature of 130[err] and a stretching ratlo of 2.5 tines

was over | appeda QsthitSudiPinRialy 30568 profit taviRd'd Ridknesdt F24 &:&%
1 such that dyifbd frdfPdnMSTediESTYRENE ViSL306 bvaldbi f ﬁ\%ﬂﬂﬁtt&ﬁf K%S k.%} afd strbtehi

ot her, t her ggawun{lof 150 W strdichiRrafio df 216 8imesHivasNeriappedion the Polydadhdilresii shisstropic
dependency afim lidbid T ExBrhd Febth that their nBilh ¥stchmy Bikections\Secam@pibehdiculbAiB bch bihedaraly €
8 65 - 50 Theanpradtdrimb ¥ Fetdidatiorein) const ant-wi dth uni axially stretched product

used i n Exanpl theliewing asecdebéndeneglofalils etariatidn filnowssdimal; @é stoan indablér.quar t er - wave
pl'ate (FUJI TACK available fromFuji Photo Film Co., Ltd.) such that their
stretchi ng cixempl¢ 8 ons becane perpendi cul ar to each other, thereby
manufacturing a retardation film The view ng angl e dependency of this

retardat fon f i Thenaheyrenecresin copstant idtfyyniprially sigsitched product used in Example 2 was overlapped on
. a cellulosediacetate resin quarter-wave plate (FUJITACK available from Fuji Photo Film Co., Ltd.) such that

their stretching directions became perpendicular to each other, thereby manufacturing a retardation film.
The viewing angle dependency of this retardation film was small, as shown I Table 1. - :

7



7 EP 0 478 779 Bl Conparative Exanple 5 Wen the view ng angl e
dependency of the cellul osediacetate resin used In Exanple 8 was measured
the measurenent value was |arge, asEER4#7PBITable 1. 5 It was
confirmed by the present inventors that in the liquid crystal display

devi ¢e arr aogmsrative Sxkxapisi n Fi gs. 3 and 4, a col oring phenonenon caused

byt h&~fhavel engt h dependency of birefringence of the liquid crys- tal panel
was ef f ecti velWheriheviewing enblet dependericy aitheecrtidosbdiatetate rebimusbdin Eganiplef Wasamessund, t e
di spl ay. | nthacheasurepmnt velewasilasgsi, axshewrgh Sablecloendency was ni ni mi zed, and

essenti ab |y nd was genififried by the prasent iavantocs thasirfile iauidsryatel displap fevioh amatiged s oowatin an

i nclinati onF'a#aQ?@%ﬁWPm phenemp ngébéthewawpnstbdeawawaf@-rqfwsancpofdhqﬂeértMns
10 Not &l E"Hﬂt"‘taﬁ Efch@lelyél’,"t“t‘ eggptiaflcdegolorpd ilack-apdsyhitg giselay, Inadditiqqethe

i qui.d crystiswinggnglgd -%W&@vaﬁ&"t%ntﬂ"w&*h&an .

be oni tt ed atﬂ'é" ts'
Al t hough th

G cly t°8°;§? edg w"’g bl B3 ot
i s exenplif tho gt elha isti an ﬁiﬂ drg e§ rﬁbodt-
effectively g ﬁt% I:h ity ﬁg ,;g‘fié&(ﬂ coloring -
colori ng Cal:'a% bY¥ bi rﬁan lreét'w&ﬂ&“ t| is& 0 an, ﬁht%‘d%ﬁ@ fpanel having
inventi o i guwadtiRd Adafe of 80949 36pbN | 1 qU| d crystal pane havi ng a twsting
angl e of 180 Ypmeftsentifvehtidn, .tﬁmmtud dhaRgelsk 1855t orielpail o retdidRA6H FMAES halifg posii pe
at | east 0nsega@bt,ﬂfnsaeateﬁmgemvameésuémattnavmmmmgtdirmoﬁmsmaa&weutmacmss-
I Nt rinsic Ding edgid HAgERE B MétighCangs  BDNad desdribdd iRths atieé emisdimeatchi ng di recti ons
Cross each ot [ahoubhithe telda@isras sach retaydemiovofilm, Anaixd the Oquidxeystaheanel] i i roatigd S1anGo

as describeohentandidneithabspedt tocthdarsntation direcidntolfi iquiglerystalbnalesties miust betatallyfoptimiedd, the
r et ar dat i oneffect afpro$sing tije positive laed regetive wtardationifiirhs ipachisied withit tha rangé efiaicrogsing angle

arr ange- 200f 9073 withrgbractip the righbanglecl0® @ thejsentess i ent ati on direction of-
liquid crystaln aﬁét'ebmaeebwasmb%n%e painofpog Yﬁaﬁﬁ' melvemasqwf@aaweﬁ%&qnﬁ
the posi t i VE"’a&ﬂ?j’ %ég%ﬁ”%“‘l’ Equsrcevatat 'EFP' ‘h‘ﬁ°’ ysfgl disp! d ellgin- of
a crossifi pih “I'°‘”§’G angle-d '“ ' ' n;E‘?\‘HI%“h’éGP&PP‘]“ ﬂéﬁ%‘ sf‘ﬁe
center. In & 0si

tive reta Vidglan n, g e 4Peciiatheri nt
e, Mﬁ%ﬁ = JM ﬁi’f:m BILES

conbi ning a plpdiatiehsbn M a ﬁ&u.dr er wmoé h tmﬁy noa.tgraamm héiédependency

retardati oncéddermm:%mms hirlg€s dah B irirodd)and thb tmmé of the'telibt ean
present [ nvsaadcgasedby cr055| ng the ret ardat I on f| 1 ms havi ng positive and

negative specific refringent values, the view ng angle dependenci es cancel:
each othsr, and at the sanme tine the refractive index aniso- tropi es are
synt hesi.zedmaTrhsrefore a satisfactory retardation can be obtained by a
conbi nati on of conpare- 30 tively thin retardation filns, and a loss R
derived frof | Aliguid ceyteldispiey deyiceamprising a ladid crysial pﬂvt(1q4mosst¥mnnemaﬂclhwd syl

| i quid cryst al lair ith repitivecdiglestsic anjestropynhaying f twistes| sty W&*h%i*“&h"@/ﬁ"ﬂ'g% 1 ta 300°
dependenfy can2ide Rﬂ’ Iprifpdaeubsiates wisigh ﬂﬁ‘éw'e‘b?ﬂdr'lﬂgt’ “M "!YP"r %‘h@%‘a pigles
i nprieved and t 81 WF@Q%“"(?F“‘M@"W

b ation
Aliquid cryst a é . 98'?2??3{5:?05??3“ a “::f"
consti tut ed byd%ct'b " rea":' ::ﬁtt‘iifém ini}:' @t ﬁﬁé nYeméit f 'gitiﬁ on
ani sot I’O‘Qy a. IOﬂ t (0]
300 40 re%ﬁ n'p iraélﬂ at bd
crystal layer, bé?ng%héiit bp rﬁéhb@ g%n tﬁ’Jt Qﬁ@ﬂﬁ s@ﬂ@ﬂn@'&

of the sides Ofnerasticibss dedhibthler Wt .aéngna% §4 of 9 5a retardation fil
conbi nation for col our conpensation arranged between said pair - of :

pol ari zi £y Rl adipid costardispledeviseatedrding thaléimd oharacteried in thetatid miardatidnfiim oombinatlon
conbi nati on coispgunigdally aratqhedsnmduatoaammmlctblakiﬂwmyd pladustof palfmesic t | ve [ ndex

in a main stretchl di rect Is greater than its refractive index
direction pérp sﬁt‘"’t"[ﬁy f’?"?"ﬁ%’ i“%PP@t"bh?’ﬁg WF%’!?P‘?'BFM ld first ““'détiﬂ'} ﬂé\"”s
second ret arda??Wthf"Wl?Tﬁﬁﬁg%B‘g’@a’PWéﬁ Heped in stretching
directiof ig SERA 1aly evide SEdoRiink to'dairh ?%s'cﬂa@cﬁhéﬁﬁﬁh&&dﬂ%mmar

to its main sthple !: ﬁlﬂ%ﬂs@fhgl?;ﬁ’é cﬁrﬁdrgsir’i&ta%f yribbaad fesin "5 bei ng
constituted by stretched pol ymeric filns and arranged such that said nain

stretching directions thereof cross each other within an angle range of 900
[err] 35. 50 2. Aliquid crystal displag device according to cI aiml,
characterised in that said retardation filmconbination



Is a unlaxially stretched product or an anisotropic biaxially stretched

product of polynmeric 3. A liquid crploays gilesal ay device ui M
1 or 2, characterized in that said first retardation fil memmuMmHm ml
film cgpsi Sté "%1 o&v ygarbonate resin or a cellul osediacetate*rebirf. 4.

A li qtRsl cry ? |2%ﬁg'3§’/ evice according to claim1, 2 or 3, characterised

s fo g ﬁ%ﬁ@d *ﬁ:f-;?ﬁbﬁ%&%%f}%@@‘%@?ﬁéﬂi Aoty
cel lul osedl aﬁﬁé §£®4r§c%loﬁnglb‘ﬁ mb&n@(@i@ﬁﬁ gﬁtﬁ%&l& O Gl %@%%éﬁ@ y y:i

val ue’ was | ag0fanel das SrfRily! elimif&éd 16 reblize@ssentially djcaloﬁé@-ﬁa&-@ﬁé-hﬁ &Y, it Jlﬁ'tion the
present | nveybvangankie Abpehdenky \Gas!rifiiéd, SridYesdentiallflhosidnftiéar Bhah a%"fJuﬂ@ﬂQdal@sof the
shown i n Fi g@ispiay abatCincfination &rigle@f thé'gevirgRingIaBIup il dboutas<in Mdirkdiiensnavel engt h
dependency of Inotettist the@aetiag piite 106 & almefitiértbr 6iisyiving tha liquiiaryetal dispisy dvice4d d rafRbon
el i m nat ed t yps deRicé arkl tRBefera tande lopitidEwien teaidvitd IS B Ibe alssdrvedias stratlsraission fype device.
addi tion, the wtenghnite STiNqeiddeystelpaehicyingaivistingangie pE2d(° isnemplSisdin theabbve embodi-
si gni fi cant mbrasigeepresast infventionicah he effeatively wppiiéd to iy ligliidaoysta/pantis aving aproblem bficaloring
angl e of t heceusegihy aigjrefringdnbeffeft. Rugsticadly, the prasentiBfeation s appliedtd 4n STNfiquid arystebpand Gaving
Not e t hattst hetwistifig ansleiohtfopwdp®. 106 a nenber for observing the |iquid
crystal di spl ayn tierrpesat inventign ritis impertantdmarapgecat teas precpainef (etardationHlne kaviog positiue and
om tt ed whennegpiive intrippie kirefringange yalwessychthal bgirmajn sirefching diragt ‘§%ﬁ°f9ﬁs W‘pehqaévfﬂ@em&
Al t hough t hemem'w “"Elb%'i" eqhaws a??e?s %a%ﬂP 5‘°P "§P e of. 240 1}3_

| s exerrpl ifie fota f""‘
ef fectivel 'a'r Fﬁ‘gé :‘Seg % ti @I‘;&VS I m:m ﬂ}e
col ori'ng cau'%r °"5"ﬂml:em an a Fﬂc Hé froroseing angle

| nventi on | s dpel el e Lﬂvbﬁevaraqon#ﬁms ar@oJem b
angl e of 180&&5\ do‘hgn th rhufd e%‘ﬁ'ﬂg llqﬁi& crbs%al hi% nd Slimin-
arrange ag | &%ﬁ ¢t Viowihd lafigidepdnd ré{( E%m otk B0 Biihg Whidrahy of Sl tﬂﬁﬁﬁéén&e
intrinsic biggh themawfmoﬁaﬁhmtmsoftzmqa.arayaa@sﬁeet ching directions
cross each ot h@ﬂ’ the predentif@ntioh, ®§ Srossing the fdididaBionBMS hdvdh pddftivé 48 nédaBlalspstit@rétringent
90[ err] as dafues,itinlbwing ahf)@deporitiéfities dhelieBB tiher, Ahd At ieGhmé tife thetefracliaé ndux afibo-
each ret ar dairéps afel dyiithesjzed. Theréfbre,ldvatidfdcidtyl retariation car be[ndRainéd byaivdmbindtioh ftchivigara-
arrange- 320 tively#ii refaruglion filvhd, lindradasp aarived feont ilght absdngiod ednibe redaded.ect i on of

i quid crystal Faohigessdosdnam$IN liduid ctystaidlisblgy dapite, notzdyvthe dolvdngshd deningahgle depasiemy
t he positi vecanibd eliraigatad butalsodhepgopkeest apd bfighingss Gas benlgipiovadeadd the thinkness bfdher devicpecan f
a crossing abrdeereafed00 [err] 35 with respect to the right angle, 90[err],

as the center. In addition, in the above enbodinent, a pair of positive and
negatlve % et ardatlon films are overl apped and - arranged on one side of the
liguid cryst a“i!)‘%lnel But decoloring of the liquid crystal d| spl ay devi-ce

and elim n- 25 a i on of tevevmn e c can 0
conbi ning a Pl L(?' ) s‘ﬂ 's FICBLHCV F&:%‘“ lg) %ﬁ mqul?eryséf

retardatign fil ’i? sf"n geﬂ{ls{m ol
oot ot |7 £ﬁ'§°§ rf# "‘a B et
negative specifd g oo an ,ny,. f

each other, anGyfdnsh First Bfafd 1625‘ e@ﬂécﬁ%lmfeﬁﬂﬂhﬁﬁs@&@nmg
synt hesi zed. Tfkﬁ{a&iop [sreater ﬁ.at aa&a&&.w.udeﬁ ﬁ.teaa..daroh Bétpdndibuld? & iRtha SRENRY didction
combi nat i®n of maERadoAd reBiatidnifie{193)Whbda réfRkIRE thaéx i®8 mhih bisiching Bifbconl idshtaller than
derived from | iighéfraaipe@ides ih @ Birestidh plreridRalaraeits mdirostreichingsdirsctias Both saidietargatiod fms
| i quid crystal bingabridYitutde by StestcheDpolyalio/filin endcadtanged Bgrhalmt] sald @ein Sietauing ldiections
dependency can theredfkrioss eagt athbr bitiin sl abgle tange af OOPLH3®St and bri ght ness can be

i mproved and the thickness of the device can be decreased. 35 Claims 1. A
liquid crgstl Afayid Pfat | displpydeviesaspardingitelaing 14cp sqdin thatsgid ’ﬁﬁﬁéﬁb"(f'mﬁf’}“b'"am"
constituted by &2 ?S’eF"PQﬁH"QJ’“?SPS/%‘taaF" foRig biax VP*@B%?’P‘?W BRMICER t i C

ani sot r opy, !ﬂaVA ﬁ}g,d cﬁ%ﬁ‘é\f d%(t%sfde%#:g Sl Ifl:c:\’\fla|mh1 t% ‘Waf&érgﬁlﬁ B sgld(a%t %Q%Lt? fllin &©

300[err] 40 tirdlof £
liquid crystal ayer P pol art zi ng pIa es arranged one on
each of the gi denauafcrysel dﬂap‘ay 8icél a&ér)ﬂfﬁ& lciap@i)2lor 3, aﬁuﬂaoengaanmaiaa.u S4toitd rtaidation
conbi nati on f orfilf® s¥etcREI TR Bshsibting Of dAlatrgNgesth dratRasbaad ®simai r ~ of

pol ari zing plates, characterised in that said retar- dation film

conbi nati on conprises a first retardat|on film (102) whose refractive index
in a main stretching 8



direction is greater than its refractive index in a directjgd ' 3
toits main stretching direction 45 and a second ret Hmﬁ@ﬁﬂim wm o
(103) whose refractive index in a nefRCe4B7&Bhi ng directio

its refractive index in a direction perpendicular to its main stretching
directi on bat h Asaardativetiimcor@bikation dompising B @iultighyered boby df b tisthetaidativh Filai wHotefractive.
pol yrr"e‘r"l c fi | mindewiola aainatreperthgitradtiort i grbatarahat itavafractvé ihadxarha digetidh parpdndiondr toits
t hereof cross ewbistrechingdiractienzinda secoraimgthrdatiomfiigavhode rgftcve déx iBdmaib§iretchig diredx
liquid crystal tienisgrmalior thamjtis eefractive ipdaxiimeyditection perpemditylar o jtsmmain strefohinariiiregtion, lozer-
sai d ret d&r dat i @eterispd imthataeldifira endsacond referdationdilmaare sondfitytesby isieqiched prlimetic fims and
ani sotropi ¢ bi &%8napd suchihtaeid mala siprichina directians ereqiisross eacigother within gn Angle mngesef A0°
di spl ay devi ce*®cording to claim1 or 2, characterised in that sai-d first
retardation filmis a stretched filmconsisting of a polycarbonate resin or
a cel.lul osecug ?}at e%;hem n. 4. Aliquid crystal display device according
to clai m®, "2e5fans &racterlsed in that said second’ retardatlonfllmls a

stretched fi 1. MO AdSicdle 'ﬂtuﬁg%x bih F{r.&? ttafef{s %{e%“r%nél en ol
e i s R S .
retardation fi gy &vtﬁ B@Fdo* N@sob PQar@oJ‘ﬁét&\u &B Jn%G did Flos-
greater than i Lgurs@Rscmchk aageoradad%umuseeﬁm ek Yo PolBtileRA 'Pﬁa%l 101, o5}, boh ddRenn
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