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(57) ABSTRACT

The optical laminated film of the present invention comprises
apolarizer and a retardation film laminated on one surface of
the polarizer, in which the polarizer has a drawn film of a
hydrophilic polymer containing a dichroic material. An in-
plane birefringence index (An, [1000]) of this polarizer at
wavelength of 1000 nm is from 0.01 to 0.03, and the retarda-
tion film is a film such that an index ellipsoid satisfies the
relation of nx>ny=nz. The retardation film is disposed so that
the slow axis direction of the retardation film is substantially
orthogonal to the absorption axis direction of the above polar-
izer.

The optical laminated film of the present invention may
increase contrast ratio in the case of being used for a liquid
crystal display, for example.
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OPTICAL LAMINATED FILM, METHOD FOR
PRODUCING CONTINUOUS OPTICAL
LAMINATED FILM, AND LIQUID CRYSTAL
DISPLAY

TECHNICAL FIELD

[0001] The present invention relates to an optical laminated
film used for a liquid crystal display and the like, a method for
producing thereof, and a liquid crystal display provided with
the optical laminated film.

BACKGROUND ART

[0002] A liquid crystal display is utilized for various uses
while making use of characteristics thereof such as light
weight, thin type, low power consumption, and the like. This
is used for portable telephones, monitors, televisions, and the
like for example. In recent years, for example, with regard to
a liquid crystal display used for televisions, upsizing of the
screen has rapidly progressed. For example, a liquid crystal
television having a diagonal screen of 65-inch has been put to
practical use. Under such a market trend, upsizing of an
optical film utilized for the liquid crystal display has been
urgent business.

[0003] An optical laminated film such that a polarizer and
an optical compensation film composed of a drawn film of a
thermoplastic polymer are laminated is known as one of
optical films utilized for the liquid crystal display (Patent
Document 1). This polarizer is typically produced in such a
manner that a rolled polyvinyl alcohol film is dyed with a
dichroic material and is uniaxially drawn in a longitudinal
direction. With regard to such a polarizer, it is generally
conceived that the film with higher draw ratio is more excel-
lent in optical property. Such a polarizer is disclosed in Patent
Document 2.

[0004] (Patent Document 1) Japanese Unexamined Patent
Publication No. 2002-148437

[0005] (Patent Document 2) Japanese Unexamined Patent
Publication No. 2004-341515

DISCLOSURE OF THE INVENTION

[0006] However, when draw ratio is increased for obtaining
a polarizer with high polarizing performance, effective width
ofthe polarizer is narrowed by necking. Thus, it is difficult to
obtain a polarizer appropriate for the above large-sized liquid
crystal display.

[0007] Further, the liquid crystal display is generally low in
contrast ratio in oblique directions. The above optical com-
pensation film is used for improving this. However, in addi-
tion, an optical laminated film capable of further increasing
contrast ratio of the liquid crystal display is demanded.
[0008] The object of the present invention is to provide an
optical laminated film capable of increasing contrast ratio in
the case of being used for a liquid crystal display. In addition,
another object of the present invention is to provide an optical
laminated film, which is also adaptable to a large-sized liquid
crystal display. Further, another object of the present inven-
tion is to provide a method for producing the optical lami-
nated film and a liquid crystal display provided with the
optical laminated film.

[0009] An optical laminated film of the present invention
comprises a polarizer, and a retardation film laminated on one
surface of the polarizer. The polarizer has a drawn film of a
hydrophilic polymer containing a dichroic material, and an
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in-plane birefringence index (An,,1000]) of the polarizer at
wavelength of 1000 nm is from 0.01 to 0.03. The retardation
film is such that an index ellipsoid satisfies a relation of
nx>ny=Znz and is disposed so that a slow axis direction of the
retardation film is substantially orthogonal to an absorption
axis direction of the polarizer.

[0010] According to another aspect of the present inven-
tion, the present invention provides a method for producing a
continuous optical laminated film. The method for producing
the continuous optical laminated film of the present invention
comprises the following steps 1 to 3.

[0011] The step 1: a step of drawing a continuous film (A)
of a hydrophilic polymer containing a dichroic material to
produce a continuous polarizer such that an in-plane birefrin-
gence index (An,,;1000]) at wavelength of 1000 nm is from
0.01 to 0.03.

[0012] The step 2: a step of drawing a continuous film (B)
at least in a width direction to produce a continuous retarda-
tion film such that an index ellipsoid satisfies a relation of
nx>ny=nz.

[0013] Thestep 3: astep of laminating the continuous retar-
dation film obtained in the step 2 on one surface of the con-
tinuous polarizer obtained in the step 1 to produce the con-
tinuous optical laminated film.

[0014] For example, the above optical laminated film may
be formed by die-cutting the continuous optical laminated
film obtained by the above producing method.

[0015] The optical laminated film of the present invention
has the polarizer having the in-plane birefringence index
(An,,;1000]) of from 0.01 to 0.03. The use of such an optical
laminated film as a component member of a liquid crystal
display may decrease light leakage of the liquid crystal dis-
play in oblique directions. Such a liquid crystal display is
preferable, since the liquid crystal display has high contrast
ratio in oblique directions.

[0016] The above polarizer having An,,1000] of from 0.01
to 0.03 may be produced by drawing the continuous film of
the hydrophilic polymer containing the dichroic material,
such as the above step 1. Examples of a method for making
An,,[1000] of this drawn film from 0.01 to 0.03 include meth-
ods for properly adjusting the content of the above dichroic
material or performing the above drawing at low ratio.
[0017] Among them, the adoption of the method for per-
forming the drawing at low ratio decreases the shrinkage of
the drawn film in a width direction, so that a wide polarizer
may be obtained.

[0018] On the other hand, the retardation film such that an
index ellipsoid satisfies the relation of nx>ny=nz may be
produced by drawing the continuous film at least in the width
direction, such as the above step 2. Thus, the retardation film
becomes wide. Therefore, an optical laminated film obtained
by laminating the wide polarizer and the wide retardation film
may be formed into large area as compared with conventional
laminated films. Such an optical laminated film may be used
for a large-sized liquid crystal display, for example, a liquid
crystal display having a diagonal screen of 70 inches or more.
[0019] As one preferable embodiment, a single transmit-
tance of the polarizer is 42% or less and a degree of polariza-
tion of the polarizer is 98% or more.

[0020] As another preferable embodiment, the retardation
film is a drawn film containing a norbornene-based polymer
or a cellulose-based polymer.

[0021] As another preferable embodiment, an Nz coeffi-
cient of the retardation film is from 1.0 to 1.5.
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[0022] As another preferable embodiment, the polarizer
and the retardation film are laminated through an adhesive
layer interposed therebetween.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] FIG. 1A is a cross-sectional view showing one
embodiment of a continuous optical laminated body. FIG. 1B
is a cross-sectional view showing another embodiment of a
continuous optical laminated body.

[0024] FIG. 2 is a reference drawing showing one example
of producing steps for a continuous polarizer.

BEST MODE FOR CARRYING OUT THE
INVENTION

Meaning of Terms

[0025] A polarizer signifies a film having the function of
transmitting linearly polarized light mainly among natural
light or polarized light. The polarizer has a transmission axis
in a direction orthogonal to the absorption axis direction in the
plane.

[0026] A retardation film signifies a film having birefrin-
gence (anisotropy of refractive index) in the plane and/or the
thickness direction. The retardation film includes a retarda-
tion film having a birefringence index of 1x10~* or more at
wavelength of 590 nm in the plane and/or the thickness direc-
tion, for example.

[0027] The above described “nx” and “ny” signify refrac-
tive indexes in directions orthogonal to each other in the plane
of the film (Here, nxZny), and “nz” signifies a refractive
index in the thickness direction of the film.

[0028] “In-plane birefringence index (An,,[A])” signifies
difference in the refractive index in the plane of the film
measured at 23° C., with wavelength of A(nm). The An, [A]
can be calculated by An, [A]=nx-ny.

[0029] “In-plane retardation value (Re[A])” signifies a
retardation value in the plane of the film measured at 23° C.,
with wavelength of A(nm). The Re[A] can be calculated by
Re[A]=(nx-ny)xd. Here, the d (nm) signifies the thickness of
the film.

[0030] ““Retardation value in the thickness direction (Rth
[A])” signifies a retardation value in the thickness direction of
the film measured at 23° C., with wavelength of A(nm). The
Rth[A] can be calculated by Rth[A]=(nx-nz)xd. Here, the d
(nm) signifies the thickness of the film.

[0031] “Nz coefficient” signifies a value calculated by Rth
[A]/Re[A]. In the present invention, the Nz coefficient signi-
fies a value calculated by Rth[590]/Re[590] based on wave-
length of 590 nm. The meanings of Rth[590] and Re[590] are
as described above.

[0032] “Continuous” signifies that linear dimension is suf-
ficiently larger than width dimension. The linear dimension is
typically twice or more larger than the width dimension, and
preferably 3 times or more.

[0033] “Film” includes those which are so-called sheet.

<Overview of Optical Laminated Film>

[0034] An optical laminated film of the present invention
has a polarizer and a retardation film laminated on one surface
of the polarizer.

[0035] The polarizer is composed of a drawn film of a
hydrophilic polymer containing a dichroic material. An in-
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plane birefringence index (An,,;1000]) of the polarizer at
wavelength of 1000 nm is from 0.01 to 0.03.

[0036] On the other hand, the retardation film is a film that
an index ellipsoid satisfies the relation of nx>ny=nz. The
retardation film is disposed so that the slow axis direction of
the retardation film is substantially orthogonal to the absorp-
tion axis direction of the polarizer and the retardation film is
laminated on at least one surface of the polarizer.

[0037] In one embodiment, as shown in FIG. 1A, with
regard to an optical laminated film 11 of the present invention,
a retardation film 3 is laminated on one surface of a polarizer
2. A transparent protective film 4 is laminated on the other
surface of the polarizer 2.

[0038] In another embodiment, as shown in FIG. 1B, with
regard to an optical laminated film 12 of the present invention,
transparent protective films 4, 4 are laminated on both sur-
faces of a polarizer 2. A retardation film 3 is laminated on one
surface of one of the protective films 4.

[0039] Each of layers of these films are adhered through an
adhesive layer interposed therebetween as required (the adhe-
sive layer is not shown). Another retardation film except the
retardation film of the present invention may be laminated as
required on the optical laminated films of the present inven-
tion. Furthermore, an optional layer such as an antiglare layer
may be provided on a surface of the optical laminated films of
the present invention.

[0040] The thickness of the optical laminated films of the
present invention is not particularly limited, and yet prefer-
ably from 50 pum to 300 pm.

[0041] The optical laminated films of the present invention
are incorporated into a liquid crystal display as one example
of use. In this case, the side on which the retardation film of
the present invention is laminated faces a liquid crystal cell
(that is, so that the retardation film is interposed between a
polarizer and a liquid crystal cell) to adhere the optical lami-
nated films to the liquid crystal cell.

(Polarizer)

[0042] The polarizer of the present invention is composed
of'a drawn film including a hydrophilic polymer containing a
dichroic material.

[0043] Examples of the above dichroic material include
such as iodine and dichromatic dyes. Examples of the above
dichromatic dyes include such as red BR, red LR, red R, pink
LB, rubin BL, bordeaux GS, sky blue LG, lemon yellow, blue
BR, blue 2R, navy RY, green LG, violet LB, violet B, black H,
black B, black GSP, yellow 3G, yellow R, orange LR, orange
3R, scarlet GL, scarlet KGL, congo red, brilliant violet BK,
suprablue G, suprablue GL, supraorange GL, direct sky blue,
direct first orange S and first black. These dichroic materials
may be used singly or in combination of two or more kinds.
Further, the dichroic materials are preferably soluble in water.
For this reason, for example, organic dyes with a hydrophilic
substituent introduced or the like are preferably used in a state
of free acid and salt thereof. Examples of the above hydro-
philic substituent include such as a sulfonic group, an amino
group and a hydroxyl group. Examples of the above salt
include such as an alkali metal salt, an ammonium salt and a
salt of amines.

[0044] Among them, iodine is preferably used as the dich-
roic material. The use of iodine easily allows a polarizer
exhibiting dichroic absorptivity to be obtained in approxi-
mately the whole range of visible light.
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[0045] The above hydrophilic polymer film is not particu-
larly limited. In general, the hydrophilic polymer film may be
a film obtained by forming a resin composition containing a
polymer having hydrophilic groups into a film Examples of
the film include such as a polyvinyl-alcohol-based film (here-
after, polyvinyl alcohol will be denoted as “PVA”), a partially
formalated PVA-based film, a polyethylene terephthalate, an
ethylene-vinyl acetate copolymer-based film, and a partially
saponified film of these. Furthermore, a polyene-based ori-
ented film such as a dehydrated compound of PVA and a
dehydrochlorinated compound of a polyvinyl chloride may
be used. Among these, the film is preferably the PVA-based
film since the film has excellent dyeability of a dichroic
material. The PVA is a polymer obtained by saponifying
polyvinyl acetate, wherein vinyl acetate is polymerized. The
PVA-based polymer may be a modified PVA, which contains
a component copolymerizable with vinyl acetate of PVA.
Examples of the component copolymerizable with vinyl
acetate of PVA include such as unsaturated carboxylic acid,
olefin, vinyl ether, unsaturated sulfonate, derivative of these,
a-olefin having from 2 to 30 carbons. Also, as examples of the
PVA-based polymer, a modified PVA containing an
acetoacetyl group, a sulfonic acid group, a carboxyl group,
and the like; modified PVA such as polyvinyl formal, poly-
vinyl acetal, ethylene copolymer, and the like may be used.
[0046] The PVA-based polymer may be obtained by, for
example, saponifying a vinyl-ester-based polymer. The vinyl-
ester-based polymer may be obtained by polymerizing a vinyl
ester-based monomer such as vinyl acetate. This PVA-based
polymer is preferably a PVA-based polymer having a high
saponification degree and a high polymerization degree in
terms of obtaining a polymer good in heat resistance. A
saponification degree of the PVA is not particularly limited,
but for example, it is generally 90 mol % or more, preferably
from 95 mol % or more, and more preferably from 98 mol %
or more. The saponification degree can be calculated accord-
ing to JIS K 6726-1994. For producing a polarizer having
high polarizing performance, an average polymerization
degree of the PVA is not particularly limited, but for example,
it is generally 500 or more, and preferably 2,400 or more. The
upper limit of the average polymerization degree is generally
8,000 or less, and preferably 5,000 or less. The average poly-
merization degree can be calculated according to JISK 6726-
1994.

[0047] The PVA-based film may be obtained by a casting
method of dissolving a resin composition containing a PVA-
based polymer into appropriate organic solvents, such as
water and/or DMSO, and coating the resin solution onto an
appropriate substrate. The PVA-based film may also be
formed into a film by a known film-forming method such as
an extruding method besides the casting method.

[0048] An appropriate additive such as a plasticizer or a
surfactant may be blended with the resin composition con-
taining the above PVA-based polymer. Examples of the plas-
ticizer include polyalcohol such as ethylene glycol, glycerin,
or the like. Examples of the surfactant include nonionic sur-
factant or the like. The addition of the plasticizer or the
surfactant makes it possible to obtain a PVA-based film excel-
lent in dyeability and drawability. The additive amount of
each of the plasticizer and the surfactant is more than about 1
to 10 parts by mass with respect to 100 parts by mass of the
PVA-based polymer, respectively.

[0049] The polarizer of the present invention is composed
of a drawn film obtained by drawing a hydrophilic polymer

Jul. 1, 2010

film (preferably, a PVA-based film) containing the above
dichroic material. Such a drawn film may be obtained, for
example, through each treatment step such that the above
hydrophilic polymer film is swelled, dyed and drawn.

[0050] Here, a method for producing the polarizer of the
present invention is described in detail in the section of the
following <Method for producing continuous optical lami-
nated film>.

[0051] Withregard to the polarizer of the present invention,
anin-plane birefringence index (An,,1000]) at wavelength of
1000 nm is from 0.01 to 0.03. Here, the reason why wave-
length of 1000 nm is determined at the standard is as follows.
The polarizer typically has absorption in visible light range.
For this reason, it is occasionally difficult that the in-plane
birefringence index of the polarizer is measured by wave-
lengths in visible light range. However, a measuring wave-
length of 1000 nm allows the in-plane birefringence index of
the polarizer to be accurately measured.

[0052] Withregard to the polarizer of the present invention,
An,,1000] is in a range of from 0.01 to 0.03. For this reason,
in the case of using the polarizer for a liquid crystal display,
light leakage of the liquid crystal display in oblique directions
may be decreased and the contrast ratio of the liquid crystal
display in oblique directions may be increased. The function
such that the polarizer of the present invention may improve
the contrast ratio of the liquid crystal display is not definite,
however, the inventors of the present invention presume as
follows.

[0053] Generally, with regard to a polarizer composed of a
drawn film of a hydrophilic polymer containing a dichroic
material, an in-plane birefringence index (An,,1000])
thereof exceeds 0.03. However, with regard to the polarizer of
the present invention, an in-plane birefringence index (An,,
r1000]) is lower than this. That is, An,,,;1000]=from 0.01 to
0.03. For this reason, in the polarizer of the present invention,
a part of the dichroic material (iodine complex in the case of
using iodine) existing between the aligned polymers is
aligned in oblique directions to the alignment direction of the
polymers. Therefore, it is presumed that the polarizer absorbs
not merely light components parallel to the absorption axis of
the polarizer but also light components not parallel thereto
among transmitted light. For this reason, the polarizer of the
present invention may decrease light leakage of the liquid
crystal display in oblique directions and increase contrast
ratio of the liquid crystal display in oblique directions.

[0054] The in-plane birefringence index of the polarizer of
the present invention (An,,,1000]) is preferably from 0.01 to
0.025, and more preferably from 0.01 to 0.02. The polarizer
having such a An,,;1000] can particularly improve contrast
ratio of the liquid crystal display.

[0055] The in-plane retardation value (Re[1000]) of the
polarizer of the present invention at wavelength of 1000 nm is
preferably from 400 nm to 1000 nm, and more preferably
from 500 nm to 900 nm.

[0056] The thickness of the polarizer of the present inven-
tion is properly set butit is preferably from 5 pm to 50 um, and
more preferably from 10 pm to 40 um. The polarizer having
such a thickness is comparatively thin type. Since the in-plane
retardation value (Re[1000]) of the polarizer can be set in the
above range.

[0057] Also, the single transmittance of the polarizer of the
present invention is preferably 42% or less, and more prefer-
ably from 35% to 42%. The degree of polarization of the
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polarizer of the present invention is preferably 98% or more,
and more preferably 99% or more.

[0058] The content of the dichroic material (preferably
iodine) in the polarizer of the present invention is preferably
from 2.9 to 5.5% by mass, and more preferably from 3.2 to
5.0% by mass. A polarizer having appropriate in-plane bire-
fringence index can be obtained by setting the content of the
dichroic material in this range, and the polarizer can improve
contrast ratio of a liquid crystal display.

(Retardation Film)

[0059] With regard to the retardation film of the present
invention, an index ellipsoid satisfies the relation of
nx>nyznz, and preferably satisfies the relation of nx>ny>nz.
The retardation film has at least an in-plane retardation value.
In the case of using this retardation film in a liquid crystal
display, the contrast ratio of the liquid crystal display in
oblique directions can be further increased.

[0060] Here, “index ellipsoid satisfies nx>ny=nz” signifies
nx>ny>nz or nx>ny=nz. This “ny=nz" includes not only the
case where ny and nz are completely identical, but also the
case where they are substantially identical. The case where ny
and nz are substantially identical is for example the case that
“Rth[590]-Re[590]” is from —10 nm to 10 nm, and preferably
from -5 nm to 5 nm.

[0061] The in-plane retardation value (Re[590]) of the
retardation film of the present invention at wavelength of 590
nm is preferably from 20 nm to 200 nm, and more preferably
from 30 nm to 150 nm.

[0062] The Nz coefficient of the retardation film of the
present invention is preferably from 1.0 to 1.5, and more
preferably from 1.1 to 1.4.

[0063] The thickness of the retardation film of the present
invention is properly designed but it is preferably from 20 pm
to 200 pm. The in-plane retardation value (Re[590]) of the
retardation film having such a thickness can be set in the
above range.

[0064] In the case of being laminated on the above polar-
izer, the retardation film of the present invention is disposed
so that the slow axis direction of the retardation film is sub-
stantially orthogonal to the absorption axis direction of the
polarizer. Here, “substantially orthogonal” signifies that the
angle made between the slow axis direction of the retardation
film and the absorption axis direction of the polarizer includes
90°x2°. Further, the slow axis direction is a direction in which
refractive index becomes the maximum in the plane.

[0065] The retardation film such that the index ellipsoid
satisfies the relation of nx>ny=nz may be obtained, for
example, by drawing an undrawn film.

[0066] In a mechanical production process, an undrawn
continuous film is typically drawn to produce a continuous
retardation film, which is die-cut into a proper size. Here, in
the present specification, “die-cut” includes the meaning of
“cut out”.

[0067] In this case, the drawing of an undrawn continuous
film at least in a width direction (TD direction) allows a
continuous retardation film to be obtained such that the index
ellipsoid thereof satisfies the relation of nx>ny=nz and the
slow axis thereof is developed in a direction orthogonal to the
longitudinal direction (MD direction).

[0068] A film for forming the retardation film is not par-
ticularly limited as far as the index ellipsoid thereof satisfies
the relation of nx>nyZnz. Preferably, as the film, which
forms the retardation film, the film containing the nor-
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bornene-based polymer or the cellulose-based polymer is
used. By drawing these film, a continuous retardation film
such that the index ellipsoid thereof satisfies the relation of
nx>ny=Znz and the slow axis thereof is developed in a direc-
tion orthogonal to the longitudinal direction (MD direction)
can be obtained.

[0069] As for the norbornene-based polymer, a nor-
bornene-based monomer having a norbornene ring (having
double bond in norbornane ring) is used as a starting material.
The norbornene-based polymer may have a norbornane ring
or may not have a norbornane ring as a constituent unit in a
(co)polymer state. Examples of the norbornene-based poly-
mer having a norbornane ring as a constituent unit in a (co)
polymer state include tetracyclo[4.4.1%°.17-!°.0]deca-3-ene,
8-methyltetracyclo[4.4.1%°.17° O]deca-3-ene, 8-methoxy-
carbonyltetracyclo[4.4.1%°.171°0]deca-3-ene, and the like.
Examples of the norbornene-based polymer not having a
norbornane ring as a constituent unit in a (co)polymer state
include the (co)polymer obtained by using a monomer that
becomes 5S-membered ring as a result of cleavage. Examples
of the monomer that becomes 5-membered ring as a result of
cleavage include such as norbornene, dicyclopentadiene,
S-phenylnorbornene, and derivatives thereof. When the nor-
bornene-based polymer is a copolymer, alignment condition
of the molecules is not particularly limited, and it may be a
random copolymer, a block copolymer, or a graft copolymer.
[0070] Examples of the norbornene-based polymer include
(a) a polymer obtained by hydrogenating a ring-opened (co)
polymer made from a norbornene-based monomer; (b) a
polymer obtained by addition-(co)polymerizing a nor-
bornene-based monomer; or the like. The ring-opened
copolymer (a), which is made from a norbornene-based
monomer, includes a polymer obtained by hydrogenating a
ring-opened copolymer made from one or more norbornene-
based monomers, and a-olefin, cycloalkene and/or non-con-
jugated diene. The polymer (b), which is obtained by addi-
tion-copolymerizing a norbornene-based monomer, includes
a polymer obtained by addition-copolymerizing one or more
norbornene-based monomers, and a-olefin, cycloalkene and/
or non-conjugated diene.

[0071] The polymer (a), which is obtained by hydrogenat-
ing a ring-opened (co)polymer made from a norbornene-
based monomer, can be yielded by causing the norbornene-
based monomer and so on to react for metathesis so as to yield
the ring-opened (co)polymer, and then hydrogenating the
ring-opened (co)polymer. Specifically, the polymer (a) may
be obtained by methods described in, for example, para-
graphs [0059] to [0060] in JP-A-11-116780, paragraphs
[0035] to [0037] in JP-A-2001-350017, and others. The poly-
mer (b), which is obtained by addition-(co)polymerizing a
norbornene-based monomer, can be yielded by a method
described in Example 1 in JP-A-61-292601.

[0072] The weight-average molecular weight (Mw) of the
norbornene-based polymer is preferably from 20,000 to 500,
000. Here, the weight-average molecular weight (Mw) refers
to a value measured by gel permeation chromatography
method (GPC) using a tetrahydrofuran solvent. The glass
transition temperature (Tg) of the norbornene-based polymer
is preferably from 110° C. to 180° C. Here, the glass transition
temperature (Tg) refers to a value calculated by DSC method
according to JIS K 7121. By setting the weight-average
molecular weight and the glass transition temperature in the
above range, a film good in hear resistance and drawability
can be obtained.
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[0073] A cellulose-based polymer substituted with an
acetyl group and/or a propionyl group is preferably used for
the above cellulose-based polymer. A cellulose-based poly-
mer such that degree of acetyl substitution (DSac) and degree
of propionyl substitution (DSpr) satisty the relational expres-
sion of 2.0=(DSac+DSpr)=3.0 is preferably used for the
above cellulose-based polymer. The lower limit value of
DSac+DSpr is preferably 2.3, and more preferably 2.6. The
upper limit value of DSac+DSpr is preferably 2.9, and more
preferably 2.8. A liquid crystal display excellent in display
properties may be constituted by making DSac+DSpr of the
above cellulose-based film in this range. A cellulose-based
polymer such that degree of propionyl substitution (DSpr)
satisfies the relational expression of 1.0=DSpr=3.0 is used
for the above cellulose-based polymer. The lower limit value
of DSpr is preferably 2, and more preferably 2.5. The upper
limit value of DSpr is preferably 2.9, and more preferably 2.8.
Here, degree of acetyl substitution (DSac) and degree of
propionyl substitution (DSpr) may be measured by the
method described in [0016] to [0019] of JP-A-2003-315538.

[0074] The above cellulose-based polymer may have
another substituent except an acetyl group and a propionyl
group. Examples of other substituents include an ester group
such as butyrate; ether groups such as an alkyl ether group and
an alkylene ether group; and the like.

[0075] The weight-average molecular weight (Mw) of the
above cellulose-based polymer is preferably from 20,000 to
500,000. The glass transition temperature (Tg) of the above
cellulose-based polymer is preferably from 120°C.to 170° C.
The above polymer allows a film to be obtained having excel-
lent thermal stability and excellent in drawability.

<Method for Producing Continuous Optical Laminated
Film>

[0076] The optical laminated film of the present invention
may be obtained, for example, by die-cutting a continuous
optical laminated film into a proper size.

[0077] The continuous optical laminated film may be pro-
duced through the following step 1 to step 3, for example.
Here, another step in addition to the step 1 to the step 3 may
be included in the production of the continuous optical lami-
nated film of the present invention. Further, the performing
order ofthe step 1 and the step 2 is not particularly limited, but
the step 1 may be previously performed, the step 2 may be
previously performed, or the step 1 and the step 2 may be
concurrently performed.

(Step 1)

[0078] Thestep 1isastep of drawing a continuous film (A)
of a hydrophilic polymer containing a dichroic material to
produce a continuous polarizer such that an in-plane birefrin-
gence index (An,,1000]) at wavelength of 1000 nm is from
0.01 to 0.03.

[0079] The step 1 preferably includes swelling treatment
for swelling an undrawn continuous film (A), dyeing treat-
ment for making the continuous film (A) contain a dichroic
material, crosslinking treatment for crosslinking the polymer
ofthe continuous film (A), drawing treatment for drawing the
continuous film (A), cleaning treatment for cleaning the con-
tinuous film (A) and drying treatment for drying the continu-
ous film (A).
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[0080] A specific example of the above step 1 is described
by referring to FIG. 2. FIG. 2 is a schematic view showing a
concept of a typical producing step for a continuous polarizer.
[0081] InFIG. 2, acontinuous film 20 wound up into a roll
is reeled out of a delivery portion 21. Next, the continuous
film 20 is immersed in a swelling bath 31 containing pure
water and a dyeing bath 32 containing such as iodine, and is
subjected to swelling treatment and dyeing treatment while
tension is applied in a film longitudinal direction by rolls 311,
312, 321 and 322 having different velocity ratios. Next, the
continuous film 20 subjected to swelling treatment and dye-
ing treatment is immersed in a first crosslinking bath 33 and a
second crosslinking bath 34 containing such as potassium
iodide, and is subjected to crosslinking treatment and final
drawing treatment while tension is applied in a film longitu-
dinal direction by rolls 331, 332, 341 and 342 having different
velocity ratios. The continuous film 20 subjected to crosslink-
ing treatment is immersed in a washing bath 35 containing
pure water by rolls 351 and 352, and is subjected to washing
treatment. The film 20 subjected to washing treatment is dried
by a drying means 36. The moisture percentage of the film 20
is adjusted, for example, from 10% to 30% by drying. Finally,
the film 20 is wound up by a take-up portion 22.

(Swelling Treatment)

[0082] The swelling treatment is a step of swelling an
undrawn continuous film (A).

[0083] As the continuous film (A), a continuous film made
by forming a resin composition containing a hydrophilic
polymer into a film form is used. As the hydrophilic polymer
film, the film described in the section of the above (Polarizer)
can be used, and the film is preferably the PVA-based film.
[0084] The production process using the continuous film
(A) made of the PVA-based film will be mainly described
hereinafter. However, the continuous polarizer of the present
invention is not limited to the production using the PVA-
based film, and may be applied also to another different
hydrophilic polymer films.

[0085] An undrawn film is used for the above continuous
film (A). The thickness of the continuous film (A) is prefer-
ably from 30 pum to 100 pm.

[0086] The continuous film (A) may also be in the roll
shape. The winding length of the continuous film (A) is pref-
erably 300 m or more, and more preferably from 1,000 m to
50,000 m.

[0087] As the continuous film (A) containing PVA-based
polymer as the main component, for example, a commer-
cially available film may be used as it is. Examples of the
commercially  available PVA-based film include
“KURARAY VINYLON FILM (trade name)” manufactured
by Kuraray Co., Ltd., “TOHCELLO VINYLON FILM (trade
name)” manufactured by Tohcello Co., Ltd., “NICHIGOU
VINYLON (trade name)” manufactured by Nippon Synthetic
Chemical Industry Co., Ltd., or the like.

[0088] The swelling treatment is a step for removing stains
on the surface of the continuous film and further swelling the
continuous film with water. By the swelling treatment, intro-
duction unevenness of the dichroic material, that will be
described later, can be prevented.

[0089] The swelling bath is full with water. As far as the
effects of the present invention are not damaged, any other
material may be added to the solution in the swelling bath.
The solution temperature of the swelling bath is preferably a
temperature of about 20 to 50° C., and more preferably a
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temperature of about 30 to 40° C. The period when the con-
tinuous film is immersed in the swelling bath is from about 1
to 7 minutes. Water used in the swelling bath, a dyeing bath
that will be described later, and other baths is preferably pure
water.

(Dyeing Treatment)

[0090] The dyeing treatment is a step of impregnating (also
referred to as absorbing or contacting) the swelled continuous
film (A) with a dichroic material.

[0091] The dyeing bath is full with a dyeing solution con-
taining water and a dichroic material dissolved in the water.
Here, in the dyeing solution, an organic solvent compatible
with water may be added a little.

[0092] The dichroic material used in the present invention
may be the material described in the section of the above
(Polarizer), and is preferably iodine.

[0093] In the dyeing bath, the additive amount of the dich-
roic material (for example, iodine) is preferably from 0.01 to
0.15 parts by mass, and more preferably from 0.01 to 0.05
parts by mass with respect to 100 parts by mass of water. By
setting the additive amount in the above range, a continuous
polarizer having An,,1000] of from 0.01 to 0.03 can be
obtained.

[0094] The single transmittance of the above continuous
polarizer may be properly increased or decreased by adjust-
ing the additive amount of a dichroic material. For example,
the single transmittance of the obtained continuous polarizer
is lowered by increasing the additive amount of a dichroic
material. On the other hand, the single transmittance of the
obtained continuous polarizer is raised by decreasing the
additive amount of a dichroic material.

[0095] An iodide may be further added to the dyeing bath.
Examples of the iodide include potassium iodine, lithium
iodide, sodium iodide, zinc iodide, aluminum iodide, lead
iodide, copper iodide, barium iodide, calcium iodide, tin
iodide, titanium iodide, or the like. The iodide is preferably
potassium iodide. The additive amount of the iodide is pref-
erably from 0.05 to 0.5 parts by mass, and more preferably
from 0.1 to 0.3 parts by mass with respect to 100 parts by mass
of water. When the additive amount of the iodide is set in the
above range, a polarizer having a preferable single transmit-
tance and a high degree of polarization can be obtained.
[0096] The period when the continuous film (A) is
immersed in the dyeing bath is not particularly limited, and is
preferably from about 20 to 1,800 seconds. The solution
temperature of the dyeing bath is preferably from about 20°
C. to 60° C., and more preferably from about 30° C. to 50° C.
If the temperature of the dyeing bath is too high, the film (A)
may be unfavorably melted. If the temperature is too low, the
dyeability may fall. The dyeing step may be performed in two
or more separated dyeing baths.

[0097] The continuous film (A) may be drawn in the dyeing
bath(s). At this time, the draw ratio in the dying bath(s) is from
about 1.5 to 3.0 times.

(Crosslinking Treatment)

[0098] The crosslinking treatment is a step of impregnating
the continuous film (A), which is impregnated with the dich-
roic material, with a crosslinking agent such as boric acid.
The crosslinking bath may be one bath or two or more baths.
[0099] The crosslinking bath is full with a crosslinking
solution containing a crosslinking agent dissolved in water.
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As the crosslinking agent, for example, boron compounds
such as boric acid, borax, or the like is cited. These may be
used only one kind or in combination of two or more kinds of
them. However, the crosslinking agent preferably includes at
least boric acid.

[0100] The additive amount of the crosslinking agent in the
crosslinking bath is not particularly limited, and is preferably
from 0.5 to 10 parts by mass, and more preferably from 1 to 7
parts by mass with respect to 100 parts by mass of water.
[0101] Further, in the crosslinking bath, an iodide (for
example, potassium iodide) may be added. The additive
amount of the iodide is preferably from 0.5 to 10 parts by
mass, and more preferably from 1 to 7 parts by mass with
respect to 100 parts by mass of water. By setting the additive
amount of the boron compounds and the iodide in the above
range, a polarizer having preferably single transmittance and
high degree of polarization can be obtained.

[0102] The solution temperature of the crosslinking bath is
not particularly limited, and is preferably from 20° C. to 70°
C. The period when the film (A) is immersed therein is not
particularly limited, and is preferably from about 60 to 1,200
seconds, and more preferably from about 200 to 400 seconds.
[0103] Further, the continuous film (A) may be drawn in
this crosslinking bath. In this case, the draw ratio in the
crosslinking bath is from about 2 to 4 times.

[0104] The drawing treatment is performed by drawing a
undrawn continuous film (A) (a continuous film (A) before
swelling treatment is performed) from about 3 to 5 times,
preferably from 4 to 5 times, and more preferably from 4.2 to
4.8 times longer than the original length thereof. Here, in the
case where the film is subjected to the drawing treatment in
two or more steps, the draw ratio suggested herein signifies
the total draw ratio obtained by summing up draw ratios in the
all steps.

[0105] A continuous polarizer such that An,,;1000] is from
0.01 to 0.03 may be obtained by making such draw ratio in the
above range. The continuous film (A) obtained at such draw
ratio has a dichroic material (iodine complex in the case of
using iodine) aligned in oblique directions. The use of the
continuous film (A) as a polarizer of a liquid crystal panel
may effectively prevent light leakage of the liquid crystal
panel in oblique directions.

[0106] The drawing is performed in the drawing treatment
so that the neck-in ratio (NR) of the continuous film (A) is
preferably 55% or less, more preferably 50% or less and
particularly preferably from 35% to 50%. The continuous
film (A) after being drawn is comparatively widened by mak-
ing the neck-in ratio at 50% or less. As described above, the
continuous film (A) having such neck-in ratio may be pro-
duced by comparatively lowering draw ratio (3 to 5 times).
[0107] Here, in the present specification, the neck-in ratio
(NR) is calculated by the following expression; NR={(Wo-
W)/Wo}x100 when the width of an undrawn film and the
width of the film after being drawn is regarded as Wo and W,
respectively. The above neck-in ratio may be properly
increased or decreased by adjusting draw ratio and/or dis-
tance between rolls in the case of adopting roll method draw-
ing. For example, the decrease of draw ratio and/or distance
between rolls decreases the neck-in ratio, while the increase
of draw ratio and/or distance between rolls increases the
neck-in ratio.

[0108] The above in-plane birefringence index (An,,
(1000]) may be controlled to a proper numerical value by
changing the draw ratio of the continuous film (A) and/or the
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content of a dichroic material (preferably iodine) in the con-
tinuous film. For example, the continuous film (A) having
comparatively low An,,;1000] may be obtained by compara-
tively lowering the draw ratio of the continuous film (A). On
the other hand, the continuous film (A) having comparatively
high An_, 1000] may be obtained by decreasing the content of
a dichroic material in the continuous film (A) (that is, raising
the single transmittance of the film), while the continuous
film (A) having comparatively low An,,1000] may be
obtained by increasing the content of a dichroic material in
the continuous film (A).

(Washing Treatment)

[0109] The washing treatment is a step of washing away
unnecessary remnants such as boron adhering to the continu-
ous film (A) that has undergone the above individual steps.
[0110] The crosslinked continuous film (A) is pulled out
from the crosslinking bath, and then introduced into a wash-
ing bath.

[0111] The washing bath is full with water, and the bath
may be added a proper additive as necessary.

[0112] The solution temperature of the washing bath is
preferably from about 10° C. to 60° C., and more preferably
from about 15° C. to 40° C. The number of treatments for the
washing is not particularly limited, and the washing treatment
can be conducted in plural numbers.

(Drying Treatment)

[0113] The drying treatment is a step of drying the washed
continuous film (A).

[0114] The washed continuous film (A) is pulled out from
the washing bath, and then dried.

[0115] For the drying, an appropriate method may be used.
Examples of the method include natural drying, wind drying,
drying by heating, or the like. In general, drying by heating is
preferably used. In the drying by heating, for example, the
temperature of heating is preferably from about 20 to 80° C.,
and the period of drying is preferably from about 1 to 10
minutes.

[0116] The continuous polarizer obtained by the above step
1 is a drawn film obtained by drawing the continuous film (A)
containing the dichroic material as described above. The
thickness of the continuous polarizer is preferably from 5 pm
to 50 pm, and more preferably from 10 pm to 40 um.

[0117] Inthe case where the continuous polarizer (continu-
ous film (A)) is dyed with iodine, the content of iodine of the
continuous polarizer is preferably from 2.9 to 5.5% by mass,
and more preferably from 3.2 to 5.0% by mass.

[0118] Furthermore, the continuous polarizer may contain
potassium. In the case where the continuous polarizer con-
tains potassium, the content of potassium of the continuous
polarizer is preferably from 0.2 to 1.2% by mass, and more
preferably from 0.3 to 1.2% by mass. By setting the content of
potassium in the above range, a polarizer having preferably
single transmittance and degree of polarization can be
obtained.

[0119] Also, the continuous polarizer may preferably con-
tain boron. In the case where the continuous polarizer con-
tains boron, the content of boron of the continuous polarizer
is preferably from 0.5 to 3.0% by mass, and more preferably
from 1.0 to 2.8% by mass. By setting the content of boron in
the above range, a polarizer having preferable single trans-
mittance and degree of polarization can be obtained.
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[0120] Here, with regard to the above continuous polarizer,
a protective film excellent in transparency may be adhered on
one surface or both surfaces thereof as required. Examples of
the protective film include such as a triacetylcellulose film.

(Step 2)

[0121] Thestep 2 is a step in which a continuous film (B) is
drawn at least in a width direction to produce a continuous
retardation film such that an index ellipsoid satisfies the rela-
tion of nx>ny=nz.

[0122] A norbornene-based polymer film or a cellulose-
based polymer film is preferably used as the continuous film
(B). The film described in the above section (the retardation
film) may be used as the continuous film (B). With regard to
the continuous film (B), an undrawn film is typically used and
uniaxial or biaxial drawing may be somewhat performed.
[0123] The continuous film (B) may be in the roll shape.
The winding length of the continuous film (B) is preferably
300 m or more, and more preferably from 1,000 in to 50,000
m.

[0124] A method for drawing the continuous film (B) is not
particularly limited as far as the film is drawn at least in a
width direction (TD direction). As the drawing method, for
example, transverse uniaxial drawing method, longitudinal
and transverse biaxial simultaneous drawing method, or lon-
gitudinal and transverse biaxial successive drawing method
may be cited. The temperature when the continuous film (B)
is drawn is preferably from 120° C. to 200° C. Also, the draw
ratio of the continuous film (B) is preferably more than 1 and
3 times or less.

[0125] By the drawing treatment, a continuous film (B)
such that an index ellipsoid thereof satisfies the relation of
nx>nyZnz can be obtained. The drawn continuous film (B)
may be used as a continuous retardation film.

[0126] As described above, the continuous retardation film
is obtained by drawing the continuous film (B) at least in a
width direction. Therefore, the continuous retardation film
has a longer width than an original width (a width before
drawing) of the continuous film (B). For this reason, a wide
retardation film such that an index ellipsoid thereof satisfies
the relation of nx>ny=nz can be produced.

(Step 3)

[0127] The step 3 is a step in which the continuous retar-
dation film obtained in the above step 2 is laminated on one
surface of the continuous polarizer obtained in the above step
1 to produce a continuous optical laminated film.

[0128] The above continuous polarizer and continuous
retardation film are disposed so that the slow axis direction of
the continuous retardation film is substantially orthogonal to
the absorption axis direction of the continuous polarizer.
[0129] With regard to the continuous polarizer obtained in
the above step 1, the absorption axis is developed in a direc-
tion approximately parallel to a longitudinal direction
thereof. On the other hand, with regard to the continuous
retardation film obtained in the above step 2, the slow axis is
developed in a direction approximately orthogonal to a lon-
gitudinal direction thereof. For this reason, in the step 3, the
continuous polarizer and the continuous retardation film are
each drawn out in the longitudinal direction, superposed and
adhered in a lamination (so-called roll-to-roll adhesion). This
method allows the above continuous optical laminated film to
be obtained, which is laminated so that the slow axis direction
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of the continuous retardation film is substantially orthogonal
to the absorption axis direction of the continuous polarizer.
The continuous optical laminated film of the present inven-
tion may adopt such a roll-to-roll adhesion method, so that
productivity thereof is greatly improved.

[0130] The optical laminated film of the present invention
may be produced by die-cutting the above continuous optical
laminated film into a proper shape.

[0131] Here, the continuous polarizer and the continuous
retardation film are preferably adhered through an adhesive
layer. In the present specification, “adhesive layer” signifies a
layer that bonds both surfaces of neighboring members to
integrate these members with each other by practically suffi-
cient adhesive force in a practically adequate adhering time.
As examples of materials forming the adhesive layer, adhe-
sive agents, pressure sensitive adhesive agents and anchor
coating agents are cited. The above adhesive layer may have
a multilayer structure in which an anchor coating agent is
formed on the surface of a body to be coated and an adhesive
layer or a pressure sensitive adhesive layer is formed on the
anchor coating agent. The adhesive layer may be a thin layer
as is not discernible with the naked eye (also referred to as a
hairline).

(Another Step)

[0132] The producing method of the present invention may
further include the following step 4 after the above step 3.

[0133] The step 4 is a step in which the continuous optical
laminated film obtained in the above step 3 is die-cut into a
rectangle to produce a rectangular optical laminated film.

[0134] A rectangular optical laminated film may be pro-
duced by die-cutting the above continuous optical laminated
film into a rectangle. A Thomson blade is typically used for
this processing. The above rectangular optical laminated film
is used as a component member of a liquid crystal display, for
example. The length of a diagonal line of the rectangular
optical laminated film is preferably 70 inches or more, more
preferably 80 inches or more and particularly preferably 100
inches or more.

[0135] As described above, both the continuous polarizer
and the continuous retardation film are so wide films that the
continuous optical laminated film obtained by laminating
these is also wide. Accordingly, the present invention also
allows a large-area and rectangular optical laminated film to
be obtained which is capable of corresponding to a liquid
crystal display having a diagonal screen of 70 inches or more,
for example.

[0136] The above rectangular optical laminated film is
preferably die-cut so that the long side direction thereof is
substantially parallel to the absorption axis direction of the
laminated polarizer. The above rectangular optical laminated
film is particularly preferably die-cut so that the long side
direction thereof is substantially orthogonal to the absorption
axis direction of the laminated polarizer. Such a rectangular
optical laminated film is preferably disposed on the backlight
side of a liquid crystal cell. Here, in the present specification
“substantially parallel” includes a case where an angle
formed by the long side direction and the absorption axis
direction is 0°+2° and preferably 0°+1°. In the present speci-
fication, “substantially orthogonal” includes a case where an
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angle formed by the long side direction and the absorption
axis direction is 90°£2° and preferably 90°x1°.

<Application of Optical Laminated Film and the Like>

[0137] The optical laminated film of the present invention
is mounted on an apparatus as a construction element thereof.
Examples of the apparatus include office automation equip-
ments such as a personal computer monitor, a notebook com-
puter and a copying machine; portable equipments such as a
portable telephone, a watch, a digital camera, a personal
digital assistant (PDA) and a portable game machine; domes-
tic electrical equipments such as a video camera, a television
set and a microwave oven; on-vehicle equipments such as a
back monitor, a monitor for a car navigation system and a car
audio; display equipments such as an information monitor for
a commercial store; security equipments such as an observa-
tion monitor; and care/medical equipments such as a care
monitor and a medical monitor.

[0138] Preferably, the optical laminated film is mounted on
a television set. The screen size (a length of diagonal line of
the rectangular screen) of the television set is preferably 70
inches or more, more preferably 80 inches or more, and
particularly preferably 100 inches or more.

EXAMPLES

[0139] The present invention will be further described by
way of Examples and Comparative Example. Here, the
present invention is not limited only to the following
Examples. Individual analyzing methods used in Examples
and Comparative Example are as follows.

(1) Method for Measuring Single Transmittance:

[0140] The single transmittance (T) was measured by using
a spectrophotometer [product name: “DOT-3”, manufactured
by Murakami Color Research Laboratory Co., Ltd.]. The
single transmittance is the Y value of tristimulus values based
on the two-degree field according to JIS Z 8701-1995.

(2) Method for Measuring Degree of Polarization of Polar-
izer:

[0141] A spectrophotometer [product name: “DOT-3”,
manufactured by Murakami Color Research Laboratory Co.,
Ltd.] was used to measure the parallel transmittance (H,) of
any polarizer, and the orthogonal transmittance (Hy,,) thereof,
and the degree of polarization was calculated from the fol-
lowing expression: degree of polarization (%)={(Hy~Hso)/
(Hy+Hg)} ?x100. The parallel transmittance (H,) is a value
of a transmittance of a parallel laminated polarizer formed by
putting two identical polarizers onto each other so as to make
their absorption axes parallel to each other. The orthogonal
transmittance (Hgp) is a value of a transmittance of an
orthogonal laminated polarizer formed by putting two iden-
tical polarizers onto each other so as to make their absorption
axes orthogonal to each other. These transmittances are each
theY value of tristimulus values based on the two-degree field
according to JIS Z 8701-1995.

(3) Method for Measuring Birefringence Index (An, [A]) of
Polarizer:

[0142] The birefringence index was measured by using a
retardation measurement device (trade name: “KOBRA-
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31X100/IR” manufactured by Oji Scientific Instruments) at
wavelength of 1000 nm and 23° C.

(4) Method for Measuring Content of Each of Elements (I and
K)

[0143] A circular sample having a diameter of 10 mm was
measured by fluorescent X-ray analysis under conditions
described below. From the resultant of X-ray intensity, the
content of each of the elements was calculated on the basis of
a calibration curve prepared in advance by use of a standard
sample.

[0144] Analysis device: fluorescent X-ray analyzer (XRF),
Product name: “ZSX 100e”, manufactured by Rigaku Corpo-
ration.

[0145] Counter cathode: rhodium

[0146] Dispersive crystal: lithium fluoride

[0147] Exciting light energy: 40 kV-90 mA

[0148] Iodine measuring ray: I-LA

[0149] Potassium measuring ray: K-KA

[0150] Quantity measuring method: FP method

[0151] 26 angle peak: 103.078 degrees (iodine), 136.847

degrees (potassium)
[0152] Measuring period: 40 seconds

(5) Method for Measuring Neck-in Ratio:

[0153] The neck-in ratio (NR) was calculated from NR={
(Wo-W)/Wo}x100 by measuring each of the width of the
film before being drawn (Wo) and the width of the film after
being drawn (W).

(6) Method for Measuring Retardation Values (Re[A] and
Rth[A]):

[0154] The retardation value was measured by using a
product (trade name: “KOBRA 21-ADH” manufactured by
Oji Scientific Instruments) at wavelength of 590 nm and 23°
C. The used average refractive index was a value measured
with an Abbe refractometer [trade name: “DR-M4”, manu-
factured by Atago Co., Ltd.].

(7) Method for Measuring Thickness:

[0155] When the thickness was less than 10 um, a spectro-
photometer for thin films [product name: “SHUNKAN
[transliteration] MULTI PHOTOMETRY SYSTEM MCPD-
2000”7, manufactured by Otsuka Electronics Co., Ltd.] was
used to measure the thickness. When the thickness was 10 pm
or more, a digital micrometer “KC-351C model” manufac-
tured by Anritsu Corporation was used to measure the thick-
ness.

(8) Method for Measuring Contrast Ratio in Liquid Crystal
Display:

[0156] The contrast ratio was measured by using a product
(product name: “EZ Contrast 160D”) manufactured by Eldim
Company after 30 minutes passed from a time when its back-
light was turned on in a dark room at 23° C., and measured the
Y values in the XYZ display system at an azimuth angle from
0°t0 360° and a polar angle of 60° in a display screen when a
white image and a black image were displayed. From the Y
value (YW) of the white image and the Y value (YB) of the
black image, the contrast ratio (Y W/YB) in the oblique direc-
tion was calculated out. Here, the long sides of the liquid
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crystal panel was set to an azimuth angle of 0°, and the normal
direction thereof was set to a polar angle of 0°.

[Production Example of Continuous Polarizer (al)]

[0157] A continuous film [trade name “VF-PS#75007,
manufactured by Kuraray Co., Ltd., a width of 3400 mm and
a thickness of 75 pum] containing polyvinyl alcohol-based
resin as the main component was prepared. This continuous
film was immersed in five baths of the following (1) to (5)
while tension was applied in a film longitudinal direction, and
drawn so that the final draw ratio was 4.5 times with respect
to the original length of the film and the neck-in ratio was
50%. This drawn film was dried in an air-circulating drying
oven at a temperature of 60° C. for one minute to produce a
continuous polarizer (al). The produced continuous polarizer
(al) had a width of 1700 mm and a thickness of 40 um. The
properties of this continuous polarizer (al) are shown in Table
1.

[0158] (1) Swelling bath: pure water at a temperature of 30°
C

[0159] (2) Dyeing bath: aqueous solution at a temperature
of 30° C.

containing 0.038 parts by mass of iodine with respect to 100
parts by mass of water and 0.2 parts by mass of potassium
iodide with respect to 100 parts by mass of water.

[0160] (3) First crosslinking bath: aqueous solution at a
temperature of 40° C. containing 3 parts by mass of potassium
iodide with respect to 100 parts by mass of water and 3 parts
by mass of boric acid with respect to 100 parts by mass of
water.

[0161] (4) Second crosslinking bath: aqueous solution at a
temperature of 60° C. containing 5 parts by mass of potassium
iodide with respect to 100 parts by mass of water and 4 parts
by mass of boric acid with respect to 100 parts by mass of
water.

[0162] (5)Washing bath: aqueous solution at a temperature
0f'25° C. containing 3 parts by mass of potassium iodide with
respect to 100 parts by mass of water.

Production Example of Continuous Polarizer (a2)

[0163] A continuous polarizer (a2) was produced by the
same method as in the above production example of the
continuous polarizer (al) except that the additive amount of
iodine was 0.025 parts by mass with respect to 100 parts by
mass of water in the dyeing bath, and the drawing was per-
formed so that the final draw ratio was 6.0 times with respect
to the original length of the film and the neck-in ratio was
65%. The produced continuous polarizer (a2) had a width of
1300 mm and a thickness of 25 um. The properties of this
continuous polarizer (a2) are shown in Table 1.

TABLE 1

Continuous Continuous

polarizer(al) polarizer(a2)
Final draw ratio (times) 4.5 6.0
Neck-in ratio (%) 50 65
Width (mm) 1700 1300
Single transmittance (%) 38.5 42.2
Degree of polarization (%) 99.99 99.99
ITodine content (% by mass) 4.7 2.7
Potassium content (% by mass) 1.2 0.7
An,,[1000] 0.017 0.033

Production Example of Continuous Retardation Film (b1)
[0164] A rolled polymeric film containing the norbornene-
based polymer [trade name “ZEONOR ZF14-100”, manufac-
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tured by OPTES INC., a width of 600 mm and a thickness of
100 um) was prepared. This polymeric film was drawn by 2.7
times in an air-circulating thermostatic oven at a temperature
of 150° C. with the use of a tenter drawing machine by a
fixed-end lateral uniaxial drawing method (a method to be
fixed in a longitudinal direction and drawn in a width direc-
tion) to produce a continuous retardation film (b1). The pro-
duced continuous retardation film (b1) had a width of 1800
mm and a thickness of 35 um. The properties of this continu-
ous retardation film (b1) are shown in Table 2.

Production Example of Continuous Retardation Film (b2)

[0165] The drawing was performed in the same manner as
in the above production example of the continuous retarda-
tion film (b1) except for replacing the above polymeric film
containing a norbornene-based polymer with a rolled poly-
meric film (a thickness of 80 um) containing a cellulose-
based polymer (degree of acetyl substitution (DSac)=0.04,
degree of propionyl substitution (DSpr)=2.76) to produce a
continuous retardation film (b2). The produced continuous
retardation film (b2) had a thickness of 40 um.

Production Example of Retardation Film (b3)

[0166] Polyimide (6FDA/TFMB) was dissolved in methyl
isobutyl ketone to prepare 15% by mass-polyimide solution.
The above polyimide was obtained by reacting 2,2'-bis(3,4-
dicarboxyphenyl)hexafluoropropanoic dianhydride with 2,2-
bis(trifluoromethyl)-4,4'-diaminobiphenyl.

[0167] This polyimide solution was cast uniformly so as to
be film form on the surface of a triacetylcellulose film (a
thickness of 80 pm) with a slot die coater. Next, this was
charged into a multi-chamber type air-circulating drying
oven, and then the solvent was vaporized while heated up
gradually from low temperature, namely, at a temperature of
80° C. for 2 minutes, at a temperature of 135° C. for 5 minutes
and at a temperature of 150° C. for 10 minutes to form a
polyimide layer on the triacetylcellulose film. This polyimide
layer was sufficiently larger in size than a rectangle having a
diagonal line of 40-inch, and used as a retardation film (b3).
Here, in the case of using the polyimide layer (retardation film
(b3)), this was peeled off the triacetylcellulose film. The
properties of the retardation film (b3) thus produced are
shown in Table 2.

TABLE 2

Retardation film(b1) Retardation film(b3)

Index ellipsoid nX > ny >nz nX =ny > nz

Thickness (um) 35 3.7

T[590](%) 91 90

Re[590](nm) 120 1

Rth[590](nm) 160 150

Nz coefficient 1.33 —
Example 1

[0168] The above continuous retardation film (b1) was
laminated on one surface of the above continuous polarizer
(al) through a water-soluble adhesive layer (a thickness of 1
um) containing a polyvinyl alcohol-based polymer [trade
name “GOHSEFIMER 72007, manufactured by Nippon
Synthetic Chemical Industry Co., Ltd.] as the main compo-
nent interposed therebetween. However, the continuous retar-
dation film (b1) was disposed so that the slow axis direction of
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the retardation film (b1) was at an angle of approximately 90°
with the absorption axis direction of the continuous polarizer
(al).

[0169] On the other hand, a triacetylcellulose film having a
thickness of 80 pm was laminated on the other surface of the
above continuous polarizer (al) through the same water-
soluble adhesive layer (a thickness of 1 um) interposed ther-
ebetween. In this way, a continuous optical laminated film
having a width of 1700 mm was produced. This continuous
optical laminated film was die-cut into a rectangle having a
diagonal line of 40-inch with a Thomson blade to produce a
rectangular optical laminated film (x1).

Example 2

[0170] Each of the films was laminated in the same manner
as in Example 1 except for replacing the continuous retarda-
tion film (b1) with the continuous retardation film (b2) to
produce a continuous optical laminated film having a width of
1700 mm. This continuous optical laminated film was die-cut
into a rectangle having a diagonal line of 40-inch with a
Thomson blade to produce a rectangular optical laminated
film (x2).

Comparative Example

[0171] Each of the films was laminated in the same manner
as in Example 1 except for replacing the continuous polarizer
(al) with the continuous polarizer (a2) to produce a continu-
ous optical laminated film having a width of 1300 mm. This
continuous optical laminated film was die-cut into a rectangle
having a diagonal line of 40-inch with a Thomson blade to
produce a rectangular optical laminated film (x3).

Evaluation test of Example 1

[0172] Aliquid crystal panel was taken out of a commercial
liquid crystal display including a liquid crystal cell in VA
mode [trade name “BRAVIA KDIL-40X10007”, a liquid crys-
tal television having a diagonal screen of 40-inch manufac-
tured by Sony Corporation], and all optical films such as a
polarizing plate disposed above and below the liquid crystal
cell were removed. The front and back of the glass plate of this
liquid crystal cell were washed.

[0173] The above optical laminated film (x1) of Example 1
was adhered on the viewing side of the obtained liquid crystal
cell through an acryl-based pressure-sensitive adhesive layer
interposed therebetween. However, the optical laminated film
(x1) was disposed so that the retardation film (b1) laminated
on this optical laminated film (x1) is faced the liquid crystal
cell. In addition, the optical laminated film (x1) was disposed
so that the absorption axis direction of the polarizer (al)
laminated on the optical laminated film (x1) was parallel to
the continuous side direction of the liquid crystal cell.
[0174] On the other hand, the above retardation film (b3)
was adhered on the backlight side of the above liquid crystal
cell through an acryl-based pressure-sensitive adhesive layer
interposed therebetween. In addition, a commercial polariz-
ing plate [trade name “NPF-SEG1224DU”, manufactured by
Nitto Denko Corporation] was adhered on the surface oppo-
site to the adhesive surface of the retardation film (b3) to the
liquid crystal cell through an acryl-based pressure-sensitive
adhesive layer interposed therebetween. However, the com-
mercial polarizing plate was disposed so that the absorption
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axis direction of this commercial polarizing plate was
orthogonal to the continuous side direction of the liquid crys-
tal cell.

[0175] The liquid crystal panel thus produced was joined
with the backlight unit of the original liquid crystal display to
constitute a liquid crystal display (y1) of Example 1.

[0176] When the display properties of this liquid crystal
display (y1) were measured, contrast ratio in a front direction
was 1280 and contrast ratio in oblique direction was 66.

Evaluation Test of Example 2

[0177] A liquid crystal panel was produced in the same
manner as in the above evaluation test of Example 1 except for
replacing the optical laminated film (x1) with the optical
laminated film (x2) of Example 2 to produce a liquid crystal
display (y2) mounted with this liquid crystal panel.

[0178] When the display properties of this liquid crystal
display (y2) were measured, contrast ratios in both a front
direction and oblique directions were equal to the above
liquid crystal display (y1) of Example 1.

Evaluation Test of Comparative Example

[0179] A liquid crystal panel was produced in the same
manner as in the above evaluation test of Example 1 except for
replacing the optical laminated film (x1) with the optical
laminated film (x3) of Comparative Example to produce a
liquid crystal display (y3) mounted with this liquid crystal
panel.
[0180] When the display properties of this liquid crystal
display (y3) were measured, contrast ratio in a front direction
was 950 and contrast ratio in oblique directions was 63.
[0181] The above results prove that the liquid crystal dis-
plays (y1) and (y2) provided with the optical laminated film
(x1) of Example 1 and the optical laminated film (x2) of
Example 2 respectively are excellent in contrast ratio.

1. An optical laminated film, comprising:

a polarizer; and

aretardation film laminated on one surface of the polarizer;
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wherein the polarizer has a drawn film of a hydrophilic

polymer containing a dichroic material;
an in-plane birefringence index (An,,,;1000]) of the polar-
izer at wavelength of 1000 nm is from 0.01 to 0.03; and

the retardation film is such that an index ellipsoid satisfies
the relation of nx>ny=nz and is disposed so that a slow
axis direction of the retardation film is substantially
orthogonal to an absorption axis direction of the polar-
izer.
2. The optical laminated film according to claim 1, wherein
a single transmittance of the polarizer is 42% or less and a
degree of polarization thereof is 98% or more.
3. The optical laminated film according to claim 1, wherein
the retardation film is a drawn film containing a norbornene-
based polymer or a cellulose-based polymer.
4. The optical laminated film according to claim 1, wherein
an Nz coefficient of the retardation film is from 1.0 to 1.5.
5. The optical laminated film according to claim 1, wherein
the polarizer and the retardation film are laminated through an
adhesive layer interposed therebetween.
6. A method for producing a continuous optical laminated
film, comprising the following steps 1 to 3:
the step 1: a step of drawing a continuous film (A) of a
hydrophilic polymer containing a dichroic material to
produce a continuous polarizer such that an in-plane
birefringence index (An,,,1000]) at wavelength of 1000
nm is from 0.01 to 0.03;

the step 2: a step of drawing a continuous film (B) at least
in a width direction to produce a continuous retardation
film such that an index ellipsoid satisfies a relation of
nx>ny=nz; and

the step 3: a step of laminating the continuous retardation

film obtained in the step 2 on one surface of the continu-
ous polarizer obtained in the step 1 to produce the con-
tinuous optical laminated film.

7. A liquid crystal display comprising the optical laminated
film according to claim 1.

* * #* ok %
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