1 * PHASE RETARDER AND LI QUI D CRYSTAL DI SPLAY DEVI CE, USI NG THE SAME

BACKGROUND OF THE INVENTION  Field of the Invention  [POfhe present
invention relates to a phase retarder film whose durability is inproved,
and ‘a liquid crystal display device usihg the sane. Rel ated Prior Art

U.S: Patent No. 5,430,566 discloses a phase retarder fi | m wherein the
I n-plane refractive index is different from the refractive index in the

t hi ckness directi @gaad @ﬁﬁ | ' f r

i nor gani ¢ conpoun ussés‘ldﬁﬁ?z?lﬁ?%l?s p ggébggtgﬁgwﬁI%P%é\gagE{s{?éégtfﬁ%%
structure, whgp shie filmis formed by using the layered inorganic conmpound
al one or in conbination with a resin on a transparent resin substrate, the

crystalline layer units are oriented parallel to the surface of the
transparent resin substrate, and randomy oriented in the plane direction.

As a result,BkE%(ERo%ngr ShRr gﬁ.{m&&.k{ﬁghas optical characteristics that the
C

I n-plane refractive 1ndex i's |arger n the refractive index in the

t hi ckness di ??%&%iogf @Hg gﬁgiegicg_ﬁgopt ical characteristics that the
a S

i n-pl ane retar I.On val'ué™i's |l er than the retardation value in the

filmthickness The present invention relates to a phase retarder film

whose durability is improved, and a liquid crystal display

device using the same.

Related Prior Art

U.S. Patent Ne. 5,430,566 discloses a phase retardexr
film wherein the in-plane refractive index is different from
the refractive index in the thickness direction. Since a
crystalline layer unit of an layered inorganic compound used
in this phase retérder film has. a stratified structure, when
the film is formed by using the lavered inorganiclcompound
alone or in combination with a resin on a transparent resin
substrate, the crystalline layer units are oriented parallel
to the surface of the transparent resin substrate, and
randomly oriented in the plane direct.ion. As a result, this
phase retarder film has optical characteristics that the
in-plane refractive index is larger than the refractive
index in the thickness direction, and exhibits optical
characteristics that the in-plane retardation value is

smaller _than the retardation value in the film thickness



2 di rection. A |l ayered inorgani c conpound | ayer formed on an

| sotropic transparent resin substrate has opti cal characteristics that
the in-plane retardation value is approximately 0O nmand the retardation
value in the thickness direction is |aRger than that. The retardation
val ue in the thi ckness direction (R = (nXY - nZ) d (nXY: average

I n- pl ane refractive index, nZ: refractive index in the thickness

direction, d'ditrléic?:ii%‘is.s of the film] as a paraneter of the opti cal
characteristi ¢S Ccan be easily controlled to a . predeterm ned value, and a

fotarder i cin BYeied 1St SARIRo ORI OPRE dAL g CERSE Sehdhct er i ot | oo
and a 90 degr @S PREE: S oRERarRE Y FRP i pubs At §a pltticah o ay devi ce.
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form ng a | ayBPEa*FREEGHr ERHbORRE AR L TEL Joain SERADOaags
Dol yat yr ene, THECE P ArepAPGReT EAFR st 1 108, TOr i erdb e ot £Brfng a
layered i norlg.ﬁgic ng(s)rsmc?iurnedctliaoyner[R(')l ?IE.]XY -nZ) *d (nXY: average in-plane

refractive index, nZ: refractive index in the thickness

direction, d: thickness of the film)] as a parameter of the

optical characteristics can be easily controlled to a

predetermined value, and a uniform phase retarder film

having large area can be produced. This phase retarder film

can be used for improving the viewing angle characteristics

of a vertically aligned nematic (VAN) type ligquid crystal

display device and a 90 degrees twisted nematic (TN) type

liquid crystal display device.

It is also possible to control a ratio (R40/R0O) of the

retardation value measured bv inclining by 40 degrees around

the slow axis to the in-plane retardation value (RO) within

the range from 0.9 to 1.1 by a method ¢cf forming & layered

inorganic compound layer difectly on a uniaxially oriented

film having a negaﬁive birefringent anisotropy, such as

polystyrene, as a transparent resin substrate, 6r a method

of forming a layered inorganic compound layer on an

isotropic transparent resin substrate, followed by



I sotropic transparent resin substrate,. followed by | am nati ng
with a uniaxially oriented filmhaving a negative birefringent anisotropy,
such as pol ystyrene, by using an adhesive. By using these retardation
films, it is also possible to inprove t8Be view ng angle characteristics of

a super-twi sted nematic (STN) type liquid crystal display device.
Furthernore, it is possible to control R40/RO within the range | arger

than 1.1 by a,a8hBed ngfwiok @ﬁ@l%;ié‘)}’ﬁ %‘%ﬁ;enit%(&r Efﬁh%at(bﬁ.\%%{h%éaq:yi e

directly on a uniaxial'ly oriente aving a posi ri‘hgent
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di spl ay devi Evid hybrid aligned nemati c (HAN) liquid crystal display
devi ce and tﬁe flﬁé. In the production of this phase retarder film a

Furthermore, it is possible to control R40/R0O within
the range larger than 1.1 by a method of forming a layered
inorganic compound layer directly on a uniaxially oriented
film having a positive birefringent anisotropy, such as
polycarbonate, as a transparent resin substrate, or a method
of forming a2 layered inorganic compound layer on an isotropic
transparent resin substrate, followed by laminating with a
uniaxially oriented film having a positive birefringent.
anisotropy, such as polycarbonate, by using an adhesive. By
usingtheseretardatiohfilms,ii:isalsopossibletoinmrove
the viewing angle characteristics of an optically
compensated birefringent (OCB) type liquid crystal display
devices such as a bend aligned nematic (x cell) typé liquid
crystal display device, a hybrid aligned nematic (HAN)
liquid crystal display device and the like.

In the production of this phase retarder film, a
water-soluble resin and a layered inorganic compound are
preferably used in combination in view of the formability

of the layer comprising a layered inorganic compound on a



wat er-sol uble resin and a | ayered i norganic conpound are preferably used
I n_conbination in view of the formability of the |ayer conprising a

| ayer ed i norgani c conpound on a 4
transparent resin substrate, exhibition#f optical characteristics,
mechani cal characteristics and the like. Particularly, a nmethod of

appl ying a water dispersion containing ponvinyI al cohol or a derivative

Lher ool a0 BratBhraReLbabhoslaYerals) NALARALE 6AMBEUBE;OBAE L1 anspar o

resin substrafe orm a &f a ase retarder
f|In1produce$ g [ e 1 I v l,,_al cohol
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on a transp re€ risi subs&rﬁée di c os$§i£n U.%. Pat 81 i
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arises a durablg r erat re. ang hi gt huq%E
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and a mater-smellable taggreg EO anlg ound_i s gﬁeled 8ff fromthe
transparent TeSth pragerate to fe ﬁ%?dé cRreheFaPhYsUgGfabi 1ity
failure occurs ip the follow n er. That is, since a water-soluble
Fasin and & hydr HPRRES CERPRENGE SRLR dRragiverd o Bt ¥ind e Wallr
dispersion containing polyvinyl alcohol or a derivative
thereof and a water-swellable layered inorganic compound cn
a transparent resin substrate disclosed in U.S. Patent No.
5,430,566 is superior in optical crharacteristics. However,
there sometimes arises a durability failure in high
temperature and high humidity environment in a state of
interposing the phase retarder film between a polarizing
film and a liquid crystal cell and laminating by using an
adhesive, that is, the layer of polyvinyl alcokel or a
derivative thereof and a water-swellable layered inorganic
compound is peeled off from the transparent resin plate.
It is considered that this durability failure occurs
in the following manner. That is, since a water-soluble
resin and a hydrophilic compound such as water-swellzable
lavered inorganic compoaﬁd are mainly used, they absorb a
large amount of water in high humidity environment to cause
volume expansion larger than that cf the transparent resin

substrate and, at the same time, detericraticn of adhesion



| ayered i norganic conpound are mainly used, they absorb a |[|arge anount of
water in high humdity environnent to cause volune expansion |arger than
that of the transparent resin substrate and, at the sane tine,
deterioration of adhesion at Bhe interface due to softening of
the water-soluble resin occurs. As a phase retarder using a | ayered
I norgani ¢ conpound, there is known a plate having a suitable thickness

de of ' | _b i1 zi t he, cl ty .t f .
Wherein the Fh T BEPELAF BRI HO AP ST b e R o I D 1oL ogd
descri bed in Handbook of Optics (WG Driscoll et al., Optical Society of

Arerica, ME@EWHRPEI, USA, 1978), page 10-108, sections 57, 58. However,
since the cl eavage progert of the crystal is utilized, it is difficult to
obtain a unifor MPIEaPRARSFiSTFEReFe S+ RE 2 hAYER SHP PRI CPRPPHEA! | i qui d
crystal display device. Since_the plate is co sed  .of a single crystal
and a ratio EIFZFﬁel§ KWh & Pé?&?dlgﬂ’bﬂg ?7af‘f"%l’en'?"‘\l e (thiginess Pdn val ue
(R) in the thickness direction is,constant, R is uniquely decided when R
i s desi gned®t®tGh EURTaPY UhiHRZing ERR AT ade SXOPEFSY5EReRRPRen R
becones | arge such as several hundreds nm That 1is, R can not be

control | ed optesaidn| Yheyinmphene nreerdation ¥ahre val adjusted to 4

/4, as described in Handbook-of Optics (W.G. Driscoll et al.,
Optical Society of America, McGraw-hill, USA, 1978), pacge
10-108, sections 57, 58. EHowever, since the cleavage
property of the crystal isutilized, it isdifficult toobtain
a uniform plate having wide area, wﬁich can pe used in the
liquid crystal display device. Since the plate is composed
of a single crystal and a ratic of the in-plane retardation
value (R) to the retardation value (R') in the thickness
direction is constant, R is uniquely decided when R' is
designed to an arbitraryv value. Furthermore, R exceeds 50
nm when R' becomes large such as severzl hundreds nm. That
is, R' can not be controlled optionally by maintaining R at
a small value.

Under these circumstances, the present inventors have
studied intensively. As a result, there could be developed
a phase retarder film which has excellent durability, wide
area and uniform optical characteristics, wherein the
in-plane retardation value is smaller than the retardation

value in the film thickness direction, by using an organic



Under these circunstances, the present inventors have studied intensively.
As a result, there could be devel oped a phase retarder filmwhich has
excellent durability, wide area and uniformoptical characteristics,
wherein the in-plane retardation value@s smaller than the retardation
value in the filmthickness direction, by using an organic

6 cl ay conpound which can be dispersed in an organic solvent. Thus, the
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An obj ect of ent inventron is to provide an roved phase

retarder havgpgsexggll SgEsQﬂEaPEkiaHioﬁ“ Hgﬁ BLER QEQoHEELEQhEHQpF | cal
characteristics. not her obj ect ~of e present 1Thventionis to
provide a liquid crystal display device which is superior in view ng
angl e characteristics and durability, causing no failures such as peeling

of the phase ﬁﬁ&ﬂ% efpl [ ature and high humdidity environnent.
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area and uniform optical characteristics.

Another object of the present invention is to provide
a liquid crystal display device which is superior in viewing
‘angle characteristics and durability, causing no failures
such as peeling of the phase retarder in high temperature
and high humididity environment.

These and other objects and effects of the present
invention will become apparent from the following
description.

The present inventicn relates to the followings.

(1) Aphaseretarder filmcomprising at least one layer
containing at least one organic clay compound which can be
dispersed in an organic solvent.

(2) A phase retarder film comprising at least one
layer ccntaining at least one organic clay compound which
can be dispersed in an organic soivent, wherein the in-plane
retardation value is not more than 50 nm and is smaller than
the retardation value in the thickness direction.

(3) A phase retarder film comprising a layer



di spersed in an organic sol vent. (2) A phase retarder film conpr.ising
at | east one Layer containing at |east one organic clay conpound which

can be dispersed in an organic solvent, wherein the in-plane retardation
value is not nore than 50 nmand is snmalder than the retardation value in
t he t hi ckness direction. (3) A phase retarder filmconprising a |ayer
7 containing at |east one organic clay conpound which can be dispersed

inan Organis?ﬁeggﬁg% %d%eaaéa%g;;pa&sghfteeéiggé & 0Rh Sen 28 ¢ArA%er being

-formed on at 'Téas rface sal ransparent” resin substrate,
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havi ng a _ St ~arror gani ¢ conp respect
to the clay Qﬁgeég{apggﬁfgnavgiﬁgtiﬁ'Ege thickness direction.

(4) A liquid crystal display device wherein the phase

retarder film of above (1), (2) or (3) is used.

DETAILED DESCRIPTION OF THE INVENTION

The organic clay compound which can be dispersed in an
organic solvent used in the present infention refers to a
compound which can be dispersed in an organic solvent amcng
compounds prepared bv combining a clay mineral raving a
stratified structure and an organic compound.

With respect to the clay mineral having a strafified
structure, oxygen atoms or hydroxyl groups cf Si-0, Si-OH
or Al-QOH are present on the surface and, furthermore, the

space between crystalline layers is cccupied by an

]

exchangeable cation and a hydrated ion therecf. 2

hydrophobic organic clay compound can be prepared by a method
of reacting these oxygen atoms or hydroxyl groups with an
organic compound tc combine them, or & method cf exchanging

the exchangeable cation with an organic cation to combine

Them.



structure, oxygen atons or hydroxyl groups cf Si-O Si-OH or Al-CH are
present on the surface and, furthernore, the space between crystalline

| ayers is occupied by an exchangeable cation and a hydrated ion thereof. A
hydr ophobi ¢ organi ¢ clay conpound can beé8 prepared by a nethod of reacting
t hese oxygen atons or hydroxyl groups with an organic conpound tc conbi ne
them or a nethod of exchanging the exchangeable cation with an organic

cation to conbiney;tRefspect to a smectite group or a swellabl® mica Wth
respect to a snectite group or a swellable mca as klnds of the clay

mneral, Si Lo @t&t r@@%@fea'cl A?Yﬂﬁ.ngf:ala §£)y§AaA I8 HIHH NG et of

|sonDrphous substltuted W t and Al in an octahedral |ayer

is Isomrphgt&fé%%sﬂfr%%‘%‘é‘uf&m?'e £% J:[Fsﬁq[n(e%f%}?lﬁildsugéjﬁmé@rﬁth in an

oct ahedral layer 1s 1Isonorphous-substi The exchangeabl e

cati on betvesp geyeist)iggal 8Yrs an SckaRsabal elbfer Kerr], Calerr],

My[err], Alf[err etc. conpensates ftor negative yer charge as a result

of the isombiphpissfgbslibbi E'Lte% Rr'€Bee (PrENce, Slavndhora) s,

since a bond t ween cryst |ne uni'ts is conparative y weak and the

interlayer Stlf Qfﬁ A 1Y U ; BelLé%lSE:ﬁHBLLSshEsaPLdtte‘a Regqres
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w de, when th y n1nera S ar dls ers ter, the interlayer

space Det nesp {Nayal WSl g e ] W R Slpbid1 100 RUALY &
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such as Na“, K, Ca?, Mg®*, Al*, etc. compensates for negative

layer charge as a result of the isomorphous-substitution.
With respect to these clay minerals; since a bond between
crystalline layer units is compatatively weak and the
interlayer space between the crystalline layer units is apt
to becomes wide, when these clay minerals are dispersed in
- water, the interlayer space between the crystalline layer
units swells untii they exhibit a colloidal state to form
a sol in water and, therefore, they exhibit a cation
exchangeability. This cation exchange is effsctive for
combining clay minerals with organic compounds. The
smectite group is preferably used for forming a compound
because the layer charge is comparatively small tc other clay
minerals and a sol can be easily formed arnd a cation
exchangeability is high.
In addition, ths smectite group is preferadbly used in
the phase retarder film because of excellent transparency.

Examples of the smectite group include montmorillonite,



a sol in water and, therefore, they exhibit a cation exchangeability.

This cation exchange is effective for conbining clay mnerals with organic
conpounds. The snectite group is preferably used for form ng a conpound
because the | ayer charge is conparativel small to other clay mnerals and
a sol can be easily formed and a cation exchangeability is high. In
addition, the snectite group is preferably used in the phase retarder film

because o SUgelLenLot BORRAAEES ana, cho P AIBLESLREGAEOSERS) L 0" oUp

i ncl ude nontnd onfrte and fheir
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preferably used because scattering of visible light is
inhibited.

The organic compound which is used in the organic clay
compound used in the present invention may be any ionic
compound capable of reacting with the oxygen atoms or
hydroxyl groups of the clay mineral or any compound capable
of exchanging with the exchangeablé cation, wherein the
resultant compound can be swelled or dispersed in an organic
solvent, and is not specifically limited. Examples thereol
include amine compound.

Examples of the amine compound incliude urea, hydrazine,
dodecylpyridinium, quaternary ammonium compound and the
like.

A quaternary ammonium compound can be preferably used
because cation exchange can be easily conducted.

The quaternary ammonium compound is introduced as a
cation, and examples of the compound include those having
an alkyl or benzyl group, such as dimethyl dioctadecyl

ammonium ion, dimethyl benzyl octadecyl ammonium ion,



resul tant conpound can be swelled or dispersed in an organic solvent, and
Is not specifically limted. Exanples thereof include am ne conpound.
Exanpl es of the am ne conpound include urea, hydrazine, dodecyl pyridinium

guat er nary anmoni um conpound and the [1@e. A quat ernary ammoni um
conpound can be preferably used because cation exchange can be easily
conduct ed. The quat ernary ammoni um conpound is introduced as a

i on, d f d, includ ' I
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can be easily, dispersed in .varjo organj c .solvents such as |low polarity
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ammonium compound may be_added in the range of 0.85- to
1.5-fold amount based on the cation exchange capacity.
The organic clay compound combined with these
quaternary ammonium compounds can be easily dispersed in
various organic sclvents such as low polarity aromatic
hydrocarbons (e.g. benzene, toluene, xylene, etc.), ketones
(e.g. acetone, methyl ethyi ketone, methvl isobutyl ketone,
etc.), lower alcohols (e.g. methanol, ethanol, propanol,
etc.), high polarity solvent such as halogenated
hydrocarbons (e.g. carbon tetrachléride, chlorcform,
dichloromethane, dichloroethane, etc.) by appropriately
selecting the quaternary ammonium compound to be used.
The orgahic clay compound which can be dispersed in an
organic solvent thus obtained exhibits excellent effect in
high temperature and high humidity environment when the
phase retarder film is produced bv using this organic clav
compound. Some quaternary ammornium compound to be ccmbined
becomes discolored in high temperature environment and,

therefore, it is necessary to inhibit the degree of



(e.g. acetone, nethyl ethyl ketone, nethyl isobutyl ketone, etc.), |ower
al cohols (e.g. nethanol, ethanol, propanol, etc.), high polarity sol vent
such as hal ogenated hydrocarbons (e.g. carbon tetrachloride, chloroform
di chl or onet hane, dichl oroethane, etc.) by appropriately selecting the
guat er nary anmmoni um conpound to be used. The organic clay conpound
whi ch can be dispersed in an organic solvent thus obtained exhibits

excel | ent efé?%%%grgr??#gg&f{@%a{ﬂ%e%gﬁqigggg%%ugggégy envi ronnment when

the phase ré mi s produced by usIng is organic clay conpound.
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L*a*b* col Orpéﬂﬁ{g&éfé %‘a%gggégen when using two phase retarder films.

In the present invention, the permissibie range cf
discoloration means that a color difference A E® between a

color before a test in a L'a™® cclor system (JIS z-8729
according to the CIE 1976 (L'a"m")space) and a color after

1000 hours in the environment at the temperature of 80°C is

not more than 5.

When the organic clay compound which can pe dispersed
inan drganic solvent thﬁs obtainad is dispersed in an organic
solvent, the interlayer space between the crystalline layer
units can be swollen until it exhibits a colloidal state.

And by applying the dispersion containing the crganic clay
compound on a suitable substrate, followed by drying to fcrm.
a layer', the crystalline layer units can be oriented,
consequently, it beccmes possible to use as a phzse retarder
film.

The higher a concentration of the organic clay conipound

in the dispersion in case of forming a laver of the organic

clay compound becomes, the better because a thickness of the



according to the CIE 1976 (L*a*b*)space) and a color after 1000 hours in
the environnment at the tenperature of 80[err] is not nore than 5.

When the organic clay conpound which can be dispersed in an organic

sol vent thus obtained is dispersed in ah2Organic solvent, the interlayer
space between the crystalline layer wunits can be swollen until it exhibits
a colloidal state. And by applying the dispersion containing the organic

clay conpoupd,gp c?a;:%'ﬂet @H&feéyéat.r%?e%ftﬁ'e' Q¥R RY r At YoA DL Qor ¥ Foo?

| ayer, the crystalline layer units can be oriented, consequently, it
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concentration tt/he organi c clay conpoun sion 1n case of

forming a | aygLrkobRe OO0 Kcell AL ESHPALTMLARRONPS,: Tte, el grpigeause a

t hi ckness o |'ayer "can be

i ncreased. Vg }?$F§og5§n%ga&é9gPE§cones too high, gelation occurs and

the layer forma econes po Therefore, the concentration is
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plurality of these organic c¢fa I nati on.

nggeuzi?graﬁgggv?gggég iﬁtﬁéﬂﬁﬁgéLk it is possible to use the layer
g fromthe subsfraté but is possible to use in a state
that the layer iswﬂé%ﬁﬁﬁkﬁglas the phase retarder f£film, it is pcssible
tc use the layer alone after removing from the substrate but
is possible to use in a state that the layer is formed on
a transparent substrate by using the transparent substrate.
When the substrate on which a layer is formed is plane,
the crystalline layer units of the organic clay compound is
oriented parallel to the plane, and randomly criented in the
in-plane direction, with respect to the substrate plane.
Therefore, the in-plane refractive index is bigger than the
refractive index in the thickness direction. This
refractive index anisotropy makes it possible to use as a
phase retarder film wherein the in-plane retafdaticn value
is not mcre than 50 nm and the in-plane retardaticn value
is smaller than the retardation value in the film thickness
direction.
As the transparent resin substrate, an isotropic
transparent resin substrate can be used.
When using the isotropic transparent resin substrate,

there is obtained the phase retarder film wherein the



a transparent substrate by using the transparent substrate. When t he
substrate on which a layer is forned is plane, the crystalline |ayer units
of the organic clay conmpound is oriented parallel to the plane, and
randomly oriented in the in-plane diretBion, with respect to the substrate
pl ane. Therefore, the in-plane refractive index is bigger than the
refractive index in the thickness direction. This refractive index
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and is superg_gra %?#é{n%’flggg‘ﬁythguini_g%ggg §gﬁg%&%g%hyv%hght gg.tPr eferred

is afilmwherern n ne.retard Fon va contr 0 not nore
than 20 nm cgééggifédogotggtfﬁté% than 20 nm. Examples of the film

inciude celluleose film, polycarbonate film, polystyrene
film, polysulfone £ilm and acrylic £ilm, which are produced
by a solvent casting method, and acrylic film produced by
a precision extrusion method of low residual stress. Among
them, a triacetylcellulose film produced by a solvent
casting method is preferred.

When using anuniaxiallyoriented filmhaving anegative
birefringent anisotropy as the transparent resin substrate,
there can be obtained a £ilm wherein a ratio (R40/R0) cof the
retardation value (R40) measured by inclining by 40 degrees
around the slow axis to the in-plane retardation value (RO)
is within the range from 0.9 to 1.1. This film can be used
as a phase retarder film for improving the viewing angle
characteriétics of an STN type liquid crystal displaydevice.
Examples of the transparent resiﬁ substrate include
uniaxially oriented film which can be obtained by forming

"a film from a polystyrene or acrylic resin having a negative

birefringent anisotropy by a solvernt casting mecthcd,



i nclude cellulose film polycarbonate film polystyrene film polysulfone
filmand acrylic film which are produced by a solvent casting nethod, and
acrylic film produced by a precision extrusion nmethod of | ow residual
stress. Anong them a triacetylcellulo%4 film produced by a sol vent

casting nethod is preferred. When using an uniaxially oriented film
havi ng a negative birefringent anisotropy as the transparent resin
substrate, %ﬁ Qurfhaidied s elric ’h{Ih er? “1@ A O f W Qs Oh the
retardation va neasured by 1 nc degrees around the
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oriented
substrate, there can be obtained z film wherein R40/R0O is

larger than 1.1. This film can be used as a pnase retarder
film for improving the viewing angle characteristics of an
OCB type liquid crystal display device. Examples of the
transparent resin substrate include uniaxially oriented
film which can be obtained by feorming a film from a
polycarbonate, polyester or polysulfone resin having a
positive birefringent anisotropy by a solvent castingmethod,
followed by uniaxial stretching. It is preferred to use a
polycarbonate resin in view of ease of exhibiting
retardation and ease of stretching:

A method of using an organic clay compcund in
combination with a hydrophobic resin is preferably used in
view of ease of layer formabilitv on the substrate,
exhibition of optical characteristics; and mechanical
characteristics.

The hydrophobic resin used in the present invention may

be any one which can be dissolvad in an organic solvent



positive birefringent anisotropy as the transparent resin substrate, there
can. be obtained a filmwherein RAO/ROis larger than 1.1. This filmcan be
used as -a phase retarder filmfor inproving the view ng angle
characteristics of an QOCB type |iquid dbystal display device. Exanples of
the transparent resin substrate include uniaxially oriented filmwhich
can be obtained by formng a filmfroma polycarbonate, polyester or

I | f t b f t ,
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conmpound in conblnatlon th a h dro hobi c.resin is preferably used in
view of ease%FLAYED 13 BY’IHQ ro’ntfﬂégéﬂﬁgt? ent sughn? g iksnasmeopt i cal
characteristi C? and neihanlc charact rlstlcs The hydr ophobi c
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The hydr ophobi ¢ resi di ssolved in_a IOM/poIarlt _organic
sol vent suchP 8gygéﬂ¥gn9utyr?&vuBﬂéYVi9Véné°rEF&f ets.prBfeFgbritlgsed.

Exanpl es of the
resin such as cellulose acetate butyrate, etc.

Some organic clay compound can be dispersed in a polar
solvent. When using such an organic clay compound, there
can also be used acrylic resin, pclycartonate resin and
polyester resin, in additicn to polyacetal resin and
cellulose resin.

Furthermore, a plurality of these resins may be used
in combination.

It is preferred to improve the mechanical
characteristics (e.g. prevention of fracture of a layer of
an organic clay compound and a hydrophobic resin, etc.) so
that a composition ratio of an organic clay compound which
can be dispersed in an organic solvent to a hydrophobic resin
by weight is within the range from 1:2 to 10: A
concentration of a solid content of the dispersion may be
within the range where the resultant dispersion is not
gelatinized or does not become cloudy for several days after
production, but is not specifically limited. The

concentration of the solid content of the sum total of the



hydrophobic resin include polyvinyl acetal resin such as pol yvi nyl
butyral, polyvinyl formal, etc. and .cellul ose resin such as cellul ose
acetate butyrate, etc. Some organic clay conpound can be dispersed in
a polar solvent. Wen using such an or§énic clay conpound, there can also
be-used acrylic resin, pclycarbonate resin and polyester resin, in
addition to polyacetal resin and cellulose resin. Furthernore, a
plurality of oLBEsecrEfiP @ 458%nd ByeEPHIRLIOPesin is ndfrmadl
preferred too% roSéE? % nme hgﬁip%ﬁ gharg?te istﬁcs ?Z}B.l%;E§éﬁti3h of
fracture of gtRYATCIRl ralyeOROBRI S col 25 GATRRRALANTS 2 BY AP RGeS 1.
etc.) so that a conposition ratio of an organi'c clay conpoun I C can
be di spersed.j j.C qﬁﬁg : f Co T eSd | i's
wi thin the rgﬁggéﬁFQE??BB ?% :%Elkﬁ ggﬁ%%ﬁ??ﬁ%?%%so égg%ﬁ¥% cbg$%%t of
the dispersigg., ; L.L bi e ran gLe t . di rsion is
not gelatin?ze B%%Eggggkég%ebééoﬁ%gc?ggﬁg“?o?iggvgggﬁbgggstgf?gg
producti on, ' b .S ifically. ldtgt ratl].o f, the
prioduct fon, BYMrbangBeoPEaial ool ! e 4R U Uiy ERHEEIHILORt e
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the range from 3 fo Wer g nce mum concentration®of the
solid Conten£d¥3§£8§:ﬂﬁPQQg%BQiRG ih§er formability in case of forming

a layer on a substrate, crosslinking agent for further

improving the hydrophobic nature, durability and the like.

The phase retarder film of the present invention can
be used for improving the viewing angle characteristics of
a VAN type liquid crystal display device, a TN type liquid
crystai display device, an STN type'liquid crystal displéy
device and an OCB type liquid crystal display device. In
order to obtain an optimum retardation value in the thickness
direction (R') according to the liquid crystal display
device to which the phase retarder film is applied, the
thickness of the layer containing at least one organic clay
compound which can be dispersed in an organic solvent or the
layer containing at least one organic clay compound which
can be dispersed in an organic solvent and at ieast one
hydrophobic resin, is controlled.

The thickness varies depending on the optical propertiy
of the organic clay compound ard the composition ratio of

the organic clay compound which can be dispersed in the



conposition ratio of the organic clay conpound to the hydrophobic- resin,
It is set for every conposition ratio. There may al so be added
additives such as viscosity adjustor for inproving layer formability in
case of forming a layer on a substratel7crosslinking agent for further

I mprovi ng the hydrophobic nature, durability and the |ike. The phase
retarder filmof the present invention can be used for inproving the

ctarder filmof the present in e s proy e
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can be di sperse or gani c

G Egghhéléjrf%%%tylgnr g§iar}i aRgi'lé&:ch&[. rl%'ge)f: on the transparent

substrate, surface treatment (e.g. corona treatment, etc.)
of the surface of the transparent substrate, etc.

The anchor coat layer may be any one wh%ch makes it
possible to uniformly apply a dispersion containing the
organic clay compound which can be dispersed in the organic
solvent on the substrate;, and is capable of improvirg the
adhesion, but is not specifically limited. Examples of the
resin of anchor coat layer containing an urethane resin and
an acrylic resin.

A method of 'forming the layer comprising of the organic
clay compound which can be dispersed in the organic solvent,
the layer comprising of the organic clay compound which can
be dispersed in the organic solvent and the hydrophobic resin,
and the anchor coat layer on the transparent resin substrate
is not specifically limited, but there can be used coatin
methods such as direct gravure method, reverse gravure
method, die coating method, comma cbating method, bar

coating method and the like. Among them, the comma coating



set within the range from1 to 50 [err] m In the present invention
in_order to further strengthen the adhesion between the |ayer containing
an organic clay conpound which can be dispersed in an organic sol vent and
a transparent substrate, there may be pfi8ferably used neans such as
formati on of an anchor coat |ayer on the transparent substrate, surface
treatnent (e.g. corona treatnent, etc.) of the surface of the transparent

substrate, &f&tnog rTaInd-gPl%] gﬂghcgsa A TBY nl3en8Wa SR i g ARKes it

possible to UHI?OF y app | spersion containi"ng the organic clay
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is applied to the liquid crystal display device, at least
one phase retarder film of the present invention may be
disposed between a polarizing fiimand a 1liquic crystal cell.
When one phase retarder film is not enough to improve the
optical characteristics, laminated two phase retarder films
may be disposed. In order to obtain an asyvmmetric property
of the viewing angle cﬁaracteristics, phase retarder films
may be separately disposed between upper and lower
polarizing films and a liquid crystal cell.

According to the ?resent invention, there can be
obtained a phase retarder film comprising an organic clay
compound which can be dispersed in an orgzanic solvent or a
phase retarder film containing an organic clay compcund
which can be dispersed in an crganic solvent, wherein the
in-plane retardation value is smaller than the retardation
value in the thickness direction, said bhase retarder film
béing superior in optical characteristics and durability,

causing no failures such as peeling in high temperature and



met hod and the die coating nethod using no back-up roll are preferably
used because of excellent precision in thickness. The phase retarder
filmthus produced of the present invention is superior in transparency,
and has a light transmttance of not |&9s than 80% which is necessary for
using in the liquid crystal display device. When t he phase retarder
filmof the present invention 1is applied to the liquid crystal display

devi ce, at Iﬁgéﬁ hﬂﬂ@??@?5€n5§ 8§ﬂgﬁttiln1of the present invention may be
|

di sposed betweén a polarizing frlmand a liquid crystal cell. \Wen one

phase retarder ik s, ngt,ROOUGRSLO-LEREQUE Ehon QPtERA! pEbaLagt el i stics,

| am nated two phast retarder ns my sposed. order to obtain an
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films may be separa?ely I Spose en upper ‘a arrzing filns
and a liquid I |, . r.di ; re I iLQn,. there
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whi ch can beagasgg£§§gl%9 an organic sol vent or a phase retarder film
containing an organic ¢ ag'conpound whi ch can be dispersed in an organ.c .
solvent, wherein the in-plane retardation value is snmaller than the o
retardation value in the thickness direction, said phase retarder film
bei ng superi .PLQ tical characteristics and durability, causing no
failures such as peeling in high tenperature and

The measurement and evaluation cf samples were carried
out by the following method.

(1) The light transmittance of the phase retarder film
was measured by using a spectrophofometér uvz200
manufactured by Shimazu Corp.

(2) The in-plane retardation value ¢f the phase retarder
film was measured by a polarizing nmicrcscope Optiphoto-pol
manufactured by Nikon Co., Ltd. at monochromic light having
a wavelength of 546 nm, according to Senarmont method.

The retardation value in the film thickness direction
was calcurated by general method by using RO, R30
{retardaticn value measured by inclining by 30 degrees
around the slow axis),d(thickness of the pase retarder film)
and the average reflactive index of the phase retarder film
assumed 1.5.

(3) The heat discoloration registance test was

conducted as follows. That is, with respect to L*'a'™d* color

system of one produced by laminating two phase retarder £ilms



19 hi gh hum dity environnent. By using the phase retarder film of
the present invention, there can be obtained a liquid crystal display
device which is superior in view ng angle characteristics and durability.
EXAMPLES The nmeasurenent and eval @8ti on of sanples were carried out
by -the foll ow ng net hod. (1) The light transmttance of the phase
retarder film was neasured by using a spectrophotoneter UV2200

manuf act ur ed _by, Shijmazu LR s rg%%iT e . ]n- t ' | .ue of
The phase r ePRHR I TEYY RIALE pateg et AR isd (BrafistE ity e
Opt i phot 0- pol, __manuf actured, by N kon Cq.,  Ltd._at.gnochrqm,g . ight having
a wavel engt h1813159f‘61ﬂ’ﬁ'}m%¥:5b? FAYRF Y rsdRdit Ln@t Rogend La pt3I'hé‘q';%—er
retardation value.,in the filmthickness dirg&&#gE s cal curated by
general met h882BFiRg A RPS RRYLLPPRERFJEL QR;fhﬁﬂnﬂQﬁF?nW??&lining
by 30 degrees _around the S|OM/aXEi§r dg%hicﬁgg i of th? Egsg re%arder
film and t RE2ZWEPGGRYr BFFRE: AvECIARARSEPT g QsBapPafarkoresi PH assuned
1.5. ( The heat digscqloration resistance test s__conducted as
foli ows. TholllPETSRA: Ror e ER o1 ahe-BnBR° EBpoRess) 8 5rb 3R 3508 oduced by
| am nating two phase retarder filns ) .
resistance was evaluated by a color difference AE
calculated by the following equation:
AE* - [(L"‘l - Lﬂ)z + ((a*i — a’m)z + (b*l - b*O)Z]’_/Z
(4) The durability test under high temperature and high
humidity environment was conducted as follows. That is, one
produced by interposing one phase retarder film between a
polarizing film (SK-1842AP7, manufactured by Sumitomo
Chemical Industries Co.,Ltd.) and a liquid crystal cell and
laminating them using an adhesive (125 mm x 95 mm, the
absorption axis of the polarizing film and the slow axis of
the phase retarder film when the phase retarder £ilm has an
in-plane retardation value are adjusted so that the axis
makes an angle of 45° counterclockwise on the basis of the
long side) was allowed to stand in the environment of a
temperature of 60C and a relative humidity of 90% for 500
hours. Then, it was observed whether failures such as
peeling occur at the interface between z layer ccntaining
an organic clay compound which can be dispersed in an organic

solvent and a transparent resin substrate or not.

Example 1



20 and a gl ass plate using an adhesive (standerd source C, CIE 1931
colorinmetric system, initial L[err]a[err]b[err] and L*[err]a*[err]b*[err]
after standing in the environment at 80[err]C for 1000 hours were
measured by using a colorinmeter CT-210 g&nufactured by Mnoruta Co., Ltd.
and then the heat discoloration resistance was eval uated by a col or

difference [err] E* calculated by the follow ng equation: [err] EBE* =
L* - L* . * -t N * *
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Exanpl e 1 18.6% of methylene chloride and 9.3% of acetone (hereinafter
referred to as dispersion A) was applied on an isotxropic
transparent resin substrate (hereinafter referred to as a
substrate "a") made of a triacetylcellulose film having a
thickness of 80 g m (trade name:FUJITAC SH—SO, manufactured
by Fuji Photo Film Co., Ltd.}-by using a bar coater so that
the film thickness after drying becomes about 6 ¢ m, followed
by drying in an oven at 85C to obtain.a.phasergetarder film
of the present invention.

The results of the optical characteristics test and
durability test of this film are shown in Tatle 1. As is
shown in Table 1, this film had excellent characteristics
in not only the optical characteristics test put zlsc the
durability test.

Example 2

The dispersionAwas appliedon an isotropic transparent

resin substrate (hereinafter referred to as a substrate ")

made of a corona-treated triacetylcellulose film having a



21 An organi c solvent dispersion containing 1.75% of a hydrophobic
resin (trade name: Denka Butyral #3000-K, rmanufactured by Denki Kagaku
Kogyo Co., Ltd.), 3.94%of an organic clay conpound 1 (trade nane:
Lucentite STN, nmanufactured by Co-op CB2mical Co., Ltd.), 1.31%of an
organi c clay conpound 2 (trade name: Lucentite SPN, manufactured by Co-op
Chem cal Co., Ltd ), 65.1% of toluene 18. 6% of net hyl ene chl ori de and

9. 3% of t h dt d
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obtain a phase retarder film of the present invention. The results
of the opti Y OVEISC L8 #R QYRR Fés?scggdzo gBEaH ?tfi}"atifstre&Prldﬁrs Eilm are
shown in Tabl shown in Table 1, this filmhad excellent

. s
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durability test. a The dj spersion A was ed on a
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substrate "Qd&rablllty test of this film are shown in Table 1. As is
shown in Table 1, this film had excellent characteristics
in not only the optical characteristics test but also the
durability test.
Example 3

According to the same manner as that described in
Example 2 except that the thickness of the layer of the
organic clay compound and:hydrophobic resin of Example 2 is
about. 48 yu m, a phase retarder £film of the present invention
was obtained.

The results of the optical characteristics test and
durability test of this film are shown in Table 1. As is
shown in Table 1, this film had excellent charactefistics.
in not only the optical characteristics test but also the
durability test.

Example 4

The dispersionAwas appliedon an isotropic transparent

resin substrate (hereinafter referred to as a substrate "c")

made by forming an acrylic UV curing resin (as an anchor coat



made of a corona-treated triacetylcellulose filmhaving a

22. thickness of 80 [err] m (trade nane: FUJI TAC SH 80, manufactured by
Fuji Photo Film Co., Ltd.) by using a comma coater so that a film

thi ckness after drying beconmes about 172Berr] m followed by drying in an
oven at 85[err]C to obtain a phase retarder film of the present invention.
The results of the optical characteristics test and durability test of
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oven at 85C to obtain a phase retarder film of the present
invention.

The results of the optical characteristics test and
durability test of this film are shown in Table 1. As is
shown in Table 1, this film had excellent characteristics
in not only the optical characteristics test but also the
durability test.

Example S

An organic solvent dispersion ‘containing 2.50% of a
hydrophobic resin (trade name: Denka Butyral #3000-K,
manufactured by Denki Kagaku Kogyo Co., Ltd.), 5.63% of an
organic clay composite 1 (trade name: Lucentite STN,
manufactured by Co-op Chemical Co., Ltd.), 1.87% of an
organic clay composite 2 (trade name: Lucentite SPN,
manufactured by Co-op Chemical Co., Ltd.), 63.0% cf toluene,
18.0% of methylene chloride and 5.0% of acetone (hereinafter
referred to as dispersion B) was applied on a substrate "b"
by using a bar coater so that a film thickness after drying
becomes about 11 g m, followed by'drying in an oven at 85C

to obtain a phase retarder film of the present invention.



The di spersion A was applied on an isotropic transparent resin substrate
(hereinafter referred to as a substrate "c"') nmade by form ng an acrylic
W curing resin (as an anchor coat 23
| ayer) having a thickness of about 5 [e?#] mon one surface of a
triacetylcellulose filmhaving a thickness of 80 [err] m (trade

name: FUJI TAC SH- 80, manufactured by Fuji Photo Film Co., Ltd.) by using a

comma coater so tR wsuiéé_nafh&ﬁé{)@gﬁiﬁigg{;aﬁaﬁegiQegegﬁﬁe%thdw

[err] m followed by drying in an err to obtain a phase

etarder {11 Byolptbech! 8SElor ONER LMD aro qudli fESHAE o, LS R co

ura y test o I's filmare shown 1 n Table

1. As is sh N, 1 th ids I c rLStL in not
onl y the opt THal CHEr HHEE bt (RS SaTrh AR LR el R TR
Exampl e 5 ; | vient, dj rsl 12 20 122 Q%0 Of

hydr ophobi ¢ %%s?ﬁe(ﬁgggﬁea%gt r%k?h%&%yr zﬁ%#%%algg&ngﬁlu %é(ts%r (ta:geby

Denki Kagaku 9 , .), 5.63%of an organic clay conposite 1 (trade
nane: Lucent?ﬁgg%ﬂképyn%%% actured by Co-op Chemical Co., Ltd.), 1.87% of

Co- op. Chor crREafeCEPE. SRamalboECY Toltene. 16, 096 of et hyl ene. chl or i do

and 9. 0% of acet9£ewéggfgéf§5é§gion containing 3.7% of synthetic
hectorite (trade name: Laponite XLS, manufactured by Laporte
Co.) as a water-swellable layered inorganic compound and
4.4% of polyvinyl alcohol (trade name: KURARAY POVAL 103,
manufactured.by Kuraray Co.,Ltd., saponification'degree:
98.5%, pclymerization degree: 300) was applied on an
isctropic transparent substrate made of a surface-
saponified triacetylcellulose film having a thickness of 80
£ m (trade name:FUJITAC SH-80, manufactured by Fuji Photo
Film Co., Ltd.) by using bar coater so that a film thickness
of the layer containing- the polyvinyl alcohol and water-
swellable layered inorganic compound after drying becomes
about 16 u m, followed by d'rying in an oven at 100°C to obtain
a phase retarder film wherein the in-plane retardation value
is smaller than the retardation value in the film thickness
direction.

The results of the optical characteristics test and

durability test of this fiim are shown in Table 1. 'As is

shown in Table 1, this film is superior in optical

.,'h.-



referred to as dispersion B) was applied on a substrate 'b" by using a bar
coater so that a filmthickness after drying becones about 11 [err] m
followed by drying in an oven at 85[err]C to obtain a phase retarder film
of the present invention. : 25 ' 24 The
results of the optical characteristics test and durability test of this
filmare shown in Table 1. As is shown in Table 1, this film had excellent
characteristics in not only the optical characteristics test but also the
durability test. Conparative Exanple 1 A wat er di spersion containing

3. 7% of synt EEBESctEEEEE’{bQ j[asdemovL%O@dh%s&ﬁ pARREEACE L ed Dy

Laporte Co.) a wat er-swe | ayered i norgani c conpound and 4. 4% of

pol yvi nyl al @99@& éér{@éjﬁumhe 0 HAONAL GRS, andRadbackiegdaBYe Kur aray

Co., Ltd., saponhification degree: 8.5% polynerization degree: 300) was
appl i ed on aflayb$BH 1R rydnidNSRWBAMG aHES M AlprRee As SHE)E@Egte
saponi fi ed trlacetylcellulose fi'l mhaving a thickness of 80 nl(trade

nane: FUJI TAC SH- 80, nmanufactured by Fuji Photo FilmCo., Ltd.) by using
bar coater so that. a fil mthickness of the |ayer containing t he pol yvi nyl
al cohol and wekple 1swellable |ayered inorganic conpound after drying

becones abo d by drying. in an;LuEﬂLJﬂ;_}ﬂﬂ;EL;4£Ll£

obta n a phlase retarder #FPHFW%EFGPﬁéth?iﬁp-olén” rlet & Blat i pAAARidetY
example 1 91.0 10.0 130 0.6 O
example 2 90.8 8.8 270 0.7 )
example 3 90.2 9.8 €53 G.8 @)
example 4 90.5 §.0 | 274 0.7 O
example 5 90.5 8.5 170 0.7 O
Comparative 80.6 7.2 300 0.6 X

‘{Example 1

Re: Durability
Q : No failures occuired.until 500 hours have passed.
X : Peeling occurred between a lzyer containing
polyvinyl alcohol and the water-swellable layered
inorganic compound and the transparent resin

substrate film until 500 hours have passed.



is smaller than the retardation value in the filmthickness direction.
The results of the optical characteristics test and durability test of
this filmare shown in Table 1. As is shown in Table 1, this filmis
superior in optical 26 25

characteristics but is inferior in adhesion between the |ayer containing
t he pol yvinyl alcohol and water-swell able |ayered inorganic conpound and
transparentdﬁgs%n su g{ggg is: <Tabl e 1> Transm ttance RO
R [err]E mﬁ (nm exanple 1

8180 27010. 0 %phase r&%ﬁr[%{akbp'g %pmprlsjj.ﬁrl:log 5.6, ]zeast onegggyer 653

([)é?r] exarrpl[‘g&% afr)l(fn atgé_egst one %;ganlclgbay comqgupd which F&nr Fe

Conparative _, 90, 6, 7.2 . 300 0.6 X Exanple 1 Re:
Durability dlspef§§q]1n ?&)?Eﬁ?&ﬁ%ss%t%%?Fed until 500 hours have passed.

X : Peeling occu bet ween a | ayer _containi ng yvi nyl al coho
Bnd the waber . owd1 aft heSs derarder £10R Cambting egrlRanl S LbHeS

transparent resin substrate f|In1unt|I 500 hours have passed
containing at least one organic clay compound which can be

dispersed in an organic solvent, wherein the in-plane
retardation value is not more than 50 nm and is smaller than
the retardation wvalue in the thickness direction.

3. Aphase retarder film comprising at least one layer
containing an organic clay compound which can be dispersed
in an crganic solvent, and a transparent resin substrate,
said layer being formed on at least one surface of said
transparent resin substrate, wherein the in-pléne
retardation value is not more than 50 nm and is smaller than
the retardation value in the thickness direction.

4, The phase retarder film according to claim 1, 2 ox
3, wherein the organic clay compound is prepared by combinin
a clay mineral having a stratified structure and anﬁorganic
compound.

S. The phase retarder film accorcding to ciaim 4,
wherein the clay mineral is a smectite group or a swellable
mica.

€. The'phase retarder film according to claim 4,

wherein the clay mineral is hectorite.

AR AL



26 What is clainmed is: 1. Aphase retarder filmconprising at |east
one layer containing at |east one organic clay conpound which can be

di spersed in an organi c sol vent. 2. A phase retarder filmconprising
at | east one layer containing at |east2@ne organic clay conpound which can
be- dispersed in an organic solvent, wherein the in-plane retardation
value is not nore than 50 nmand is smaller than the retardation value in

t he thickness di rgcti.ﬂge phase rgetaftcij@sﬁfft g\ﬁ %ﬁ%n&&ogpg Iﬁl@g at | east

one |l ayer containing an organic ay conpoun an be dispersed in

an or gani c sgLuenty 840 ArLLATSPALEALLAASEE SHDSHEALCConsaLddl aver being

formed on at east one surrace o transparen trate

wherein the in-plgne pyetardal ion yolde 48 ol apredban, S0 and is

smal | er than the fetard on value 1n ness iTec

The phase re ﬁg%Peséggaﬁ%ﬁgrgﬁﬁgﬂﬁgdckgl ébazeggar ﬂﬂ%ﬁehﬂ the organic

clay conpoun g m nera aV|ng a stratified

structure ang ﬁg Hﬁganl conpound. 5. The phase retarder film
according to erip wherein the clay nlneral is a smectite group or a

el abl e MR g i AR BRERRE PR LA ULk ST
3, wherein the layer containing at least one organic clay
compound is composed of a composition containing at least
one organic clay compounrd and at least one hydrophobic resin.

10. The phase retarder film according to claim 9,
wherein the composition ratio of the organic clay compound
to the hydrophobic resin by weight is within the range from
1:2 to 10:1.

11. The phase retarder film according to claim 9,
wherein the hydrophobic resin is a vinvl resin or a cellulose
resin. .

12. The phase retarder film according to claim 9,
wherein the hydrophobic resin is polyvinyl butyral.

13. The phase retarder film according to claim 3,
wherein the.transparent resin substrate is an isotfop_
transparent resin substrate. | |

14. The phase retarder film according to claim 13,
wherein the isotropic transparent resin substrate is a
triacetylcellulose film produced by a solvent casting

method.

I



27 - 7. The phase retarder filn1according'to claim4, wherein the

organi ¢ conpound is an am ne conpound. 8. The phase retarder film
according to claim7, wherein the anm ne conpound is a quaternary anmoni um
conpound. 9. The phase retarder fiBm accordi.ng to claim1, 2 or 3,

wherein the | ayer containing at | east one organic clay conpound is
conposed of a conposition containing at |east one organic clay conpound

d at | t d 100 &k I
according to ol ai o, T Hriadd e eacré‘r?prosf.ltlﬁ%n TR A 5 0y
compound 0k Bge by St ABNPDYE: [ £5hPa DY1NE! QB 1655 M bHENoLhEnEENGElT oM 112

to 10: 1. e retar n1accor ing to alm wher ei n

the hydr ophobbiptgahsd Fokntd'Hhrbfgh aflarfbiftl et PaybERA ot 1oaselZ ThE

phase retarder m according to C erelnt esinis

pol yvi nyl <§ éaéurfac ot3tnd e Q{Qé‘é%réﬁfz%gﬂn %hﬂééﬁ&?{eg' ng to claims,

wherein the ransparen resin SU e 1S an 1so I’Opl Cc ransparent resin

Substrate. T phase eanie Wl aceautling W thalm Bpe

wherein the |sotr0p|c tra parent resin rate’i1s triac
f"”‘prOduceﬂsPXm&éféﬁﬁﬁ¥h §3§E2ngonta1n1ng at least one organic clay

compound is formed on at least one surface of the transpar_ent
resin substrate whose surface is subjected to a corona
treatment.

17. The phase.retarder film according to claim 1, 2
or 3, wherein a'thickness of the layer coﬁtaining at least
one organic clay compound is frcm 1 to 50 g m.

18. A liquid crystal display device wherein the phase

retarder film of claim 1, 2 or 3 is used.

—_—
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met hod. : - 28 15. The phase retarder
filmaccording to claim3, wherein the |ayer containing at |east one
organic clay conpound is formed through an anchor coat |ayer on at |east
one surface of the transparent resin suB8trate. 16. The phase
retarder filmaccording to claim3 or 15, wherein the |ayer containing at
| east one organic clay conpound is forned on at |east one surface of the
transparent ppesRRcFUbstrate whose surface is subjected to a corona

treat ment. 17. The phase retarder filmaccording to claim1, 2 or 3,

e L R Y S e e L T A
wherein the @ﬁgsgAMEetarder filmof claiml1, 2 or 3 is used.

A phase retarder film comprising a layer of polyvinyl
alcohol or a derivative thereof and a water-swellable
layeréd inorganic compound, wherein the in-plane
retardation value is smaller than the retardation value in
the thickness direction, sometimes causes durability
failures, that is, the layer is peeled off from a transparent
resin substrate in high temperature and high humidity
environment. Therefcre, the present invention provides a
phase retarder film which is superior in durability.

With respect to a phase retarder film com?rising at
least one layer containing at least one organic clay compound
which can be dispersed in.an organic solvent,'wherein the
in-plane retardation value is smallér than the retardation
value in the thickness direction, the durability is

remarkably improved.



