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LAMINATED POLARIZING PLATE,
METHOD FOR PRODUCTION THEREOF
AND LIQUID CRYSTAL DISPLAY

TECHNICAL FIELD

[0001] The invention relates to a laminated polarizing plate
including a laminate of a reflective linear polarizer and an
absorptive polarizer and to a liquid crystal display therewith.

BACKGROUND ART

[0002] Liquid crystal displays have a structure including a
liquid crystal cell held between two polarizing plates. In
normally black mode liquid crystal displays, which display
black image when the liquid crystal cell voltage is OFF, two
polarizing plates (P1 and P2) are so placed that their trans-
mission axes are orthogonal to each other as shown in FIG. 3.
Polarizing plates are generally produced in the form of long
films by a continuous process, and therefore, the film width is
limited to at most few meters and generally limited to about 1
m. In recent years, however, a demand for larger screen liquid
crystal displays has been increasing, and therefore, for
example, polarizing plates applicable to displays with a
diagonal size of more than 65 inches (about 1,640 mm) have
been demanded. One of the most popular large screen televi-
sions is of a wide type with a width-to-length ratio of 9:16.
When two polarizing plates are placed with their transmission
axes orthogonal to each other in such a liquid crystal display
having a screen with different vertical and horizontal lengths,
the width of one polarizing plate has to differ from that of the
other polarizing plate in order to hold a liquid crystal cell
between them, because they are each anisotropic. As shown in
FIG. 1A, for example, when both the light source-side polar-
izing plate and the viewer-side polarizing plate to be used are
cut from long polarizing plates (P11 and P12) each having a
transmission axis in the direction of the width of the long film,
one polarizing plate (P21) has to be cut in such a manner that
the width of the long polarizing plate will correspond to the
long side, and the other polarizing plate (P22) has to be cut in
such a manner that the width of the long polarizing plate will
correspond to the short side, so that two polarizing plates of
the same size and with their transmission axes orthogonal to
each other can be obtained. In this case, therefore, the length
of the long side of the liquid crystal display is limited within
the width of the polarizing plate, and, for example, a polariz-
ing plate with a width of 1,400 mm or more is necessary for a
65 inch size television.

[0003] For such application to large screen liquid crystal
displays, known methods include using a wide polyvinyl
alcohol (PVA) film as a substrate (see for example Patent
Literature 1), performing transverse stretching in the process
of manufacturing a polarizing plate (see for example Patent
Literature 2) and other methods of extending the width of the
polarizing plate. However, wide films tend to have low uni-
formity or handleability, and the cost of facilities for the
production of such a long wide film will be high. Therefore,
such known methods are less practical.

[0004] On the other hand, as shown in FIG. 1B, for
example, a long polarizing plate (P13) having a transmission
axis in the longitudinal direction and another long polarizing
plate (P14) having a transmission axis in the width direction
may be used as a light source-side polarizing plate and a
viewer-side polarizing plate, respectively. In this case, polar-
izing plates (P23 and P24) may be cut in such a manner that
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the widths of both long polarizing plates will correspond to
the short side of'a liquid crystal display, so that two polarizing
plates of the same size and with their transmission axes
orthogonal to each other can be obtained. Thus, the length of
the short side of the liquid crystal display only has to be within
the width of the polarizing plate, and this technique is appli-
cable to the production of large screen liquid crystal displays
without extending the width of the long polarizing plate, in
contrast to the case shown in FIG. 1A. Examples of the
polarizing plate having a transmission axis in the width direc-
tion include iodine polarizing plates that are produced by
allowing iodine to adsorb to a hydrophilic polymer film such
as a polyvinyl alcohol film and uniaxially stretching the film
in the longitudinal direction. A commercialized polarizer
having a transmission axis in the longitudinal direction is a
reflective linear polarizer produced by transversely stretching
a resin laminate of two or more layers produced with two or
more birefringent resins, such as D-BEF commercially avail-
able from 3M.

[0005] However, the reflective linear polarizer such as
D-BEF has the disadvantage that it reduces visibility, when it
is incorporated in a liquid crystal display so as to reflect
external light. Thus, a laminated polarizing plate is disclosed
in which a reflective linear polarizer and an absorptive polar-
izer such as an iodine polarizer are so placed that their trans-
mission axes coincide with each other (see for example Patent
Literature 3). However, since the iodine-based absorptive
polarizer (Pa) has a transmission axis in the width direction as
mentioned above, as shown in FIG. 2A, the lamination of the
long absorptive polarizer (Pa) itself and a reflective linear
polarizer (Pr) having a transmission axis in the longitudinal
direction, such as D-BEF, cannot make their transmission
axes parallel to each other. In order to make their transmission
axes parallel to each other, pieces of the polarizers have to be
cut one by one in forming a laminate, and therefore, a long
polarizing plate is not obtainable, which leads to low produc-
tivity. In addition, when an absorptive polarizer having a
transmission axis in the width direction, such an iodine polar-
izing plate, is used, there is a problem in which the length of
the long side of the liquid crystal display is limited within the
width of the polarizing plate as in the case shown in FIG. 1A.
[0006] Patent Literature 1: Japanese Patent Application
Laid-Open (JP-A) No. 2002-28939

[0007] Patent Literature 2: JP-A No. 11-183726

[0008] Patent Literature 3: Japanese Patent Application
National Publication (Laid-Open) No. 09-507308

DISCLOSURE OF THE INVENTION
Problems to be Solved by the Invention

[0009] Inview ofthe above, an object of the invention is to
provide a long laminated polarizing plate suitable for use in
large liquid crystal displays and to provide a liquid crystal
display using such a long laminated polarizing plate.

Means for Solving the Problems

[0010] As a result of investigations, the inventors have
made the invention based on the finding that the specified
laminated polarizing plate can solve the problems described
above. This invention relates to a long laminated polarizing
plate, comprising at least one layer of a reflective linear polar-
izer having a transmission axis parallel to the longitudinal
direction of the film, and at least one layer of an absorptive
polarizer having a transmission axis parallel to the longitudi-
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nal direction of the film, wherein both the transmission axes
are arranged parallel to each other.

[0011] Further, at a wavelength of 550 nm, the absorptive
polarizer preferably has an absorbance of 0.2 or less for
linearly polarized light in the direction of the transmission
axis and an absorbance of 0.5 to 2.5 for linearly polarized
light in the direction of the absorption axis.

[0012] Inaddition, the reflective linear polarizer preferably
has a polarization degree of 80% or more.

[0013] The absorptive polarizer preferably contains at least
one of a material having a fixed orientation and lyotropic
liquid crystal properties, a homogeneously-oriented thermo-
tropic liquid crystal polymer, and a homogeneously-oriented
crosslinking liquid crystal polymer.

[0014] A film width of the long laminated polarizing plate
of the invention is preferably 850 mm or more.

[0015] Further, the invention relates to a method of produc-
ing the long laminated polarizing plate. In a first preferable
embodiment, the method for producing the long laminated
polarizing plate comprises steps of: applying, to a long sub-
strate, a solution containing a dichroic dye having lyotropic
liquid crystal properties, while applying shear in the longitu-
dinal direction of the long substrate, and fixing an orientation,
so that an absorptive polarizer is formed; and

[0016] placing the absorptive polarizer on a reflective linear
polarizer having a transmission axis parallel to the longitudi-
nal direction of the film.

[0017] In asecond preferable embodiment, the method for
producing the long laminated polarizing plate comprises a
steps of: applying a solution containing a dichroic dye having
lyotropic liquid crystal properties to a reflective linear polar-
izer having a transmission axis parallel to the longitudinal
direction of the film, while applying shear in the longitudinal
direction of the reflective linear polarizer, and fixing an ori-
entation, so that an absorptive polarizer is formed.

[0018] In a third preferable embodiment, the method for
producing the long laminated polarizing plate comprises
steps of: applying a solution containing a liquid crystal mono-
mer having a polymerizable functional group and a dichroic
dye to a long oriented substrate having an orientation axis in
the width direction; polymerizing the liquid crystal monomer
to produce a homogenous orientation, so that an absorptive
polarizer having a transmission axis parallel to the longitudi-
nal direction of the film is formed; and placing the absorptive
polarizer on areflective linear polarizer having a transmission
axis parallel to the longitudinal direction of the film.

[0019] In a forth preferable embodiment, the method for
producing the long laminated polarizing plate comprises
steps of: applying a solution containing a thermotropic liquid
crystal polymer and a dichroic dye to a long oriented substrate
having an orientation axis in the width direction; heating the
liquid crystal polymer to its liquid crystal transition tempera-
ture or higher; then cooling the liquid crystal polymer to fix its
orientation so that the polymer is homogeneously oriented to
form an absorptive polarizer having a transmission axis par-
allel to the longitudinal direction of the film; and placing the
absorptive polarizer on a reflective linear polarizer having a
transmission axis parallel to the longitudinal direction of the
film.

[0020] In third and forth embodiment of the method above,
it is preferable that the long oriented substrate is a stretched
film that is stretched at least in the width direction.

[0021] In first, third and forth embodiment of the method
above, it is preferable that the reflective linear polarizer and

Jun. 24, 2010

the absorptive polarizer are placed on each other by a roll-to-
roll process in such a manner that their transmission axes are
parallel to each other.

[0022] Furthermore, the invention relates to a liquid crystal
display using the long laminated polarizing plate. In a liquid
crystal display of the invention, it is preferable that a light
source, a light source-side polarizing plate, a liquid crystal
cell and a viewer-side polarizing plate are placed in this order
and the light source-side polarizing plate is a cut piece of the
long laminated polarizing plate. It is also preferable that the
reflective linear polarizer is located on a side close to the light
source, the absorptive polarizer is located on a side close to
the liquid crystal cell, and the viewer-side polarizing plate is
an iodine polarizing plate.

[0023] Further, in the liquid crystal display of the invention,
the light source-side polarizing plate preferably has a trans-
mission axis parallel to a long side of the liquid crystal dis-
play, and the viewer-side polarizing plate preferably has a
transmission axis parallel to a short side of the liquid crystal

display.
EFFECT OF THE INVENTION

[0024] The long laminated polarizing plate of the invention
has high productivity and is suitable for use in large liquid
crystal displays, because of the transmission axes parallel to
the longitudinal direction of the film.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] FIGS. 1A and 1B are each a conceptual diagram
schematically showing a method for cutting a polarizing plate
foruse in a liquid crystal display from a long polarizing plate,
in which FIG. 1A schematically shows a case where two
polarizing plates (P21 and P22) of the same size and with their
transmission axes orthogonal to each other are cut from con-
ventional long polarizing plates (P11 and P12) each having a
transmission axis in the width direction, FIG. 1B schemati-
cally shows a case where two polarizing plates (P23 and P24)
of the same size and with their transmission axes orthogonal
to each other are cut from a long polarizing plate (P13) having
a transmission axis in the longitudinal direction and another
long polarizing plate (P14) having a transmission axis in the
width direction, respectively, and the double-head arrows
each indicate the direction of the transmission axis of each
polarizer.

[0026] FIGS.2A and 2B each schematically show the con-
cept of the lamination of a reflective linear polarizer (Pr) and
an absorptive polarizer (Pa), in which FIG. 2A shows a con-
ventional technique, FIG. 2B shows the long laminated polar-
izing plate (PL) of the invention, and the double-head arrows
each indicate the direction of the transmission axis of each
polarizer.

[0027] FIG. 3 is a conceptual diagram showing an example
of the arrangement of polarizing plates in a normally black
mode liquid crystal display, in which the double-head arrows
each indicate the direction of the transmission axis of each
polarizing plate.

[0028] FIG. 4 is a conceptual diagram showing an example
of the cross-section of the structure of a liquid crystal display
using the long laminated polarizing plate (PL) of the inven-
tion.

[0029] FIGS.5A, 5B and 5C are conceptual diagrams each
showing the cross-section of a structure in each step of the
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process of forming the long laminated polarizing plate (PL)
of the invention by a transfer method.

[0030] FIG. 6 shows an absorption spectrum in each of the
transmission axis direction and the absorption axis direction
of a polarizer in Reference Example 1.

[0031] FIG. 7 shows an absorption spectrum in each of the
transmission axis direction and the absorption axis direction
of a polarizer in Reference Example 2.

DESCRIPTION OF REFERENCE CHARACTERS

[0032] Pa absorptive polarizer

[0033] Pb absorptive polarizing plate
[0034] Pr reflective linear polarizer

[0035] PL long laminated polarizing plate
[0036] P1 light source-side polarizing plate
[0037] P2 viewer-side polarizing plate
[0038] BL light source

[0039] LC liquid crystal cell

BEST MODE FOR CARRYING OUT THE
INVENTION

[0040] As shown in FIG. 2B, a long laminated polarizing
plate (PL) according to an embodiment of the invention
includes a reflective linear polarizer (Pr) having a transmis-
sion axis parallel to the longitudinal direction of the film and
an absorptive polarizer (Pa) having a transmission axis par-
allel to the longitudinal direction of the film, wherein they are
so arranged that their transmission axes are parallel to each
other.

[0041] For the production of a long laminated polarizing
plate, the transmission axes of the reflective linear polarizer
(Pr) and the absorptive polarizer (Pa) are each parallel to the
longitudinal direction of the film, specifically parallel to the
film feeding direction. In view of productivity, it is preferred
that they have been each wound into a roll. The term “long”
means that the product is produced by a continuous process,
though it may have an arbitrary length. In view of applicabil-
ity to large liquid crystal displays, the length is preferably
1,500 mm or more. The length has no upper limit, because it
is obtained by a continuous process, and it can be easily
increased by a continuous process. The width of the film is
preferably 850 mm or more in view of the applicability to
large liquid crystal displays with a size of 65 inches or more,
while it has no particular lower limit. The width of the film is
preferably 2,500 mm or less, more preferably 2,000 mm or
less, in view of the production of a highly uniform film, while
it has no particular upper limit.

[0042] In the long laminated polarizing plate of the inven-
tion, the transmission axes of the reflective linear polarizer
and the absorptive polarizer are parallel to each other. There-
fore, the long laminated polarizing plate of the invention can
efficiently use light from the light source side to improve the
brightness and can suppress the reflection of light from the
viewer side to produce a highly visible display, when it is
incorporated in a liquid crystal display as described in page 9
line 26 to page 10 line 15 in the description of Japanese Patent
Application National Publication (Laid-Open) No.
09-507308 and as shown in FIG. 1 of the publication. In
addition, the long laminated polarizing plate can be obtained
by continuous lamination according to a roll-to-roll process
or the like, because both of the transmission axes of the
reflective linear polarizer and the absorptive polarizer are
parallel to the longitudinal direction.
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[0043] Thelong laminated polarizing plate of the invention
is also suitable for use in large-screen liquid crystal displays,
because of the transmission axis direction parallel to the
longitudinal direction of the film. As shown in FIG. 3, a
normally black mode liquid crystal display includes a light
source-side polarizing plate (P1) and a viewer-side polarizing
plate (P2) that are so arranged that their transmission axes are
orthogonal to each other. As shown in FIG. 4, the long lami-
nated polarizing plate (PL) of the invention may be used as the
light source-side polarizing plate (P1) and so placed that the
reflective linear polarizer (Pr) is located on the side close to a
light source (BL) and the absorptive polarizer (Pa) is located
on the side close to a liquid crystal cell (LC), while a polar-
izing plate (Pb) containing iodine or the like and having a
transmission axis in the width direction is used as the viewer-
side polarizing plate (P2). As shown in FIG. 1B, according to
this arrangement, two polarizing plates (P23, P24) of the
same size and with their transmission axes orthogonal to each
other can be obtained by cutting from a long polarizing plate
(P13) having a transmission axis in the longitudinal direction
and another polarizing plate (P14) having a transmission axis
in the width direction, respectively, and the width direction of
the long polarizing plate can be aligned with the short side
direction of the liquid crystal display. Therefore, this arrange-
ment is applicable to larger-screen liquid crystal displays
without requiring any increase in the width of the long polar-
izing plate, in contrast to the case shown in FIG. 1A where
two long polarizing plates each having a transmission axis in
the width direction are used.

[0044] Oflinearly polarized light beams orthogonal to each
other, a polarized light beam having a vibration plane parallel
to the transmission axis is transmitted as it is through the
reflective linear polarizer used in the long laminated polariz-
ing plate of the invention, while a polarized light beam having
a vibration plane parallel to the reflection axis is selectively
reflected by the reflective linear polarizer. In order to increase
the visibility of liquid crystal displays, the reflective linear
polarizer preferably has a polarization degree of 80% or
more, more preferably 85% or more, even more preferably
90% or more. The polarization degree may be increased by
increasing the number of layers in the resin laminate as
described later or selecting a combination of materials having
high birefringence. The polarization degree may also be
increased by using a laminate of two or more reflective linear
polarizers with their transmission axes parallel to one another.

[0045] Examples of the reflective linear polarizer include a
grid polarizer, a multilayer thin film laminate having two or
more layers of two or more materials different in refractive
index, a vapor-deposited multilayer thin film having layers
different in refractive index, which has been used in beam
splitters, a birefringent multilayer thin film laminate having
two or more layers of two or more birefringent materials, and
a stretched resin laminate having two or more layers of two or
more birefringent resins. In particular, for example, a uniaxi-
ally-stretched multilayer laminate is preferably used, which
is obtained by a process including forming a multilayer lami-
nate by alternately placing a material to produce a high retar-
dation by stretching, such as polyethylene naphthalate, poly-
ethylene terephthalate or polycarbonate, and another material
to produce a low retardation by stretching, such as acrylic
resin such as poly(methyl methacrylate) or norbornene resin
such as Arton manufactured by JSR Corporation, and uniaxi-
ally stretching the multilayer laminate. A product obtained by
transversely stretching a resin laminate of two or more layers
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of'two or more birefringent resins is preferably used, because
a long product having a transmission axis in the longitudinal
direction is available. Examples of such a product include
D-BEF series manufactured by 3M and so on. The reflective
linear polarizer generally has a thickness of about 50 to about
200 pm.

[0046] Oflinearly polarized light beams orthogonal to each
other, a polarized light beam having a vibration plane parallel
to the transmission axis is transmitted as it is through the
absorptive polarizer used in the long laminated polarizing
plate of the invention, while a polarized light beam having a
vibration plane parallel to the absorption axis is selectively
absorbed by the absorptive polarizer. In order to increase the
white luminance of liquid crystal displays, the absorptive
polarizer preferably has an absorbance of 0.20 or less, more
preferably 0.15 or less, for linearly polarized light in the
transmission axis direction. In order to reduce the black lumi-
nance of liquid crystal displays, the absorptive polarizer pref-
erably has an absorbance of 0.50 or more, more preferably
0.80 or more, even more preferably 1.0 or more, for linearly
polarized light in the absorption axis direction. The absor-
bance in the absorption axis direction has no upper limit, but
if it is too high, the absorbance in the transmission axis
direction may also be high. Therefore, it is preferably 2.5 or
less, more preferably 2.0 or less.

[0047] Examples of the absorptive polarizer include a prod-
uct obtained by a process including allowing a dichroic mate-
rial to adsorb to a hydrophilic polymer film and then trans-
versely stretching the film, an oriented dichroic dye having
lyotropic liquid crystal properties, a material containing a
dichroic dye oriented in a matrix of a homogeneously ori-
ented thermotropic liquid crystal polymer or a matrix of a
homogeneously oriented crosslinking liquid crystal polymer,
and so on.

[0048] Among the examples of the absorptive polarizer, an
absorptive polarizer having undergone an orientation process
other than stretching is preferably used in the long laminated
polarizing plate of the invention. Stretched films tend to be
reduced in orientation by heat or to cause a dimensional
change by heat and therefore may cause a reduction in polar-
ization degree, the separation of a component from a liquid
crystal panel, or warping of a liquid crystal panel. The long
laminated polarizing plate of the invention is generally used
as the light source-side polarizing plate located close to a light
source and therefore is more susceptible to heat from the light
source than the viewer-side polarizing plate. As described
above, therefore, the absorptive polarizer preferably has
undergone an orientation and fixation process other than
stretching. From this point of view, the absorptive polarizer to
be used is preferably an oriented dichroic dye having lyotro-
pic liquid crystal properties or a material containing a dich-
roic dye oriented in a matrix of a homogeneously oriented
thermotropic liquid crystal polymer or a matrix of a homo-
geneously oriented crosslinking liquid crystal polymer.
[0049] In particular, the oriented dichroic dye having lyo-
tropic liquid crystal properties corresponds to the so-called
E-type polarizer and contributes to widening the viewing
angle of liquid crystal displays. Specifically, when an E-type
polarizer and an O-type polarizer such as an iodine type are
used as the light source-side polarizer and the viewer-side
polarizer, respectively, light leakage in oblique directions can
be prevented as described, for example, in International Pub-
lication Nos. WO01/63346 and WO01/81991. In the long
laminated polarizing plate of the invention, therefore, the
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oriented dichroic dye having lyotropic liquid crystalline
properties is particularly preferably used as the absorptive
polarizer in terms of widening the viewing angle of liquid
crystal displays.

[0050] Examples of the oriented dichroic dye having lyo-
tropic liquid crystal properties include oriented water-soluble
organic dyes represented by the formula: (chromogen)
(SO;M),, in which the chromogen contains an azo compound,
apolycyclic compound or the like to impart liquid crystalline
properties, the sulfonic acid or salt thereof imparts water-
solubility, and the whole has lyotropic liquid crystal proper-
ties. Examples of such a dichroic dye include those described
in Japanese Patent Application National Publication (Laid-
Open) Nos. 08-511109, 2002-515075, and 2006-524348.
Commercially available products include the product sold
under the name of LC Polarizer by Optiva, Inc.

[0051] Other examples that may be used similarly to the
lyotropic liquid-crystalline dichroic dye include dichroic
dye-containing lyotropic materials such as products obtained
by forming a coating of a solution of a dichroic dye-contain-
ing lyotropic material as described in International Publica-
tion No. WO97/39380 in such a manner that the material is
allowed to flow and oriented. For example, such a dichroic
dye-containing lyotropic material is commercially available
from Russian Technology Group.

[0052] Such an absorptive polarizer may be produced by a
process including using a long film as a substrate (hereinafter
also referred to as “a long substrate™), applying a lyotropic
liquid-crystalline dichroic dye-containing solution to the
long substrate, while applying shear in the longitudinal direc-
tion of the long substrate to the solution, and fixing the ori-
entation.

[0053] Inanembodiment of the invention, a long reflective
linear polarizer having a transmission axis in the longitudinal
direction is particularly preferably used as the long substrate.
When such a reflective linear polarizer is used, the absorptive
polarizer can be formed on the reflective linear polarizer,
which does not require the laminating process described later
so that high productivity can be obtained.

[0054] Besides the reflective linear polarizer, examples of
substrates that may be used as the long substrate include, but
are not limited to, films of transparent polymers such as
polyester based polymers such as polyethylene terephthalate
and polyethylene naphthalate, cellulose based polymers such
as diacetylcellulose and triacetylcellulose, polycarbonate
based polymers, acryl based polymers such as poly(methyl
methacrylate), styrene based polymers such as polystyrene
and acrylonitrile-styrene copolymers, olefin based polymers
such as polyethylene, polypropylene, cyclic or norbornene
structure-containing polyolefins, and ethylene-propylene
copolymers, vinyl chloride based polymers, amide based
polymers such as nylon and aromatic polyamide, imide based
polymers, sulfone based polymers, polyether sulfone based
polymers, polyether ether ketone based polymers, polyphe-
nylene sulfide based polymers, vinyl alcohol based polymers,
vinylidene chloride based polymers, vinyl butyral based
polymers, acrylate based polymers, polyoxymethylene based
polymers, and epoxy based polymers, or any blend thereof.
When these long substrates are used, the long laminated
polarizing plate may be obtained by a process including form-
ing an absorptive polarizer on the long substrate and then
placing the resulting absorptive polarizer on a reflective linear
polarizer having a transmission axis parallel to the longitudi-
nal direction of the film. After the placement on the reflective
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linear polarizer, the long substrate, which has been used in
forming the absorptive polarizer, may be separated, or may be
integrated with the long laminated polarizing plate of the
invention without being separated therefrom and used as a
protective layer for the polarizer or as an optical function
layer or the like.

[0055] Methods for applying the lyotropic liquid-crystal-
line dichroic dye-containing solution to the substrate include,
but are not limited to, coating methods which are performed
while the long substrate is moved in the longitudinal direc-
tion, such as bar coating, gravure coating, and lip coating.
Such methods are preferably used to apply shear to the solu-
tion in the longitudinal direction of the long substrate. Such
coating methods are further preferred, because they allow the
production of long films.

[0056] Before the coating process, if necessary, the long
substrate may be previously subjected to surface treatment
such as alkali treatment, primer treatment, corona treatment,
plasma treatment, ultraviolet treatment, or solvent resistance
imparting treatment. In particular, when an absorptive polar-
izer is directly formed on a reflective linear polarizer, primer
treatment, corona treatment, plasma treatment, or the like is
preferably performed to improve the adhesion.

[0057] Examples of the material containing a dichroic dye
oriented in a homogeneously oriented thermotropic liquid
crystal polymer or in a homogeneously oriented crosslinking
liquid crystal polymer include those described in JP-A Nos.
11-101964, 11-160538, 2001-330726, 2001-133630, and
2005-99065, and Nitto Giho, Vol. 135, No. 1, p. 79 (1997).
Such an absorptive polarizer may be obtained by a method
including applying a solution of a thermotropic liquid crystal
polymer and a dichroic dye to along oriented substrate having
an orientation axis in the width direction, heating the solution
to a temperature equal to or higher than the liquid crystal
transition temperature, and then cooling it to fix the orienta-
tion; or a method including applying a mixture of a liquid
crystal monomer having a polymerizable functional group
and a dichroic dye to a long oriented substrate having an
orientation axis in the width direction and polymerizing the
liquid crystal monomer by ultraviolet irradiation or the like in
the presence of a polymerizable initiator or the like to provide
orientation.

[0058] For the purpose of obtaining a polarizer with a par-
ticularly high polarization degree, a product obtained by
polymerizing a liquid crystal monomer by ultraviolet irradia-
tion or the like is preferably used, in which the liquid crystal
monomer is more preferably a cross-linkable liquid crystal
monomer having two or more polymerizable functional
groups. In this way, the dichroic dye is also oriented in the
width direction as the liquid crystal polymer is homoge-
neously oriented in the width direction on the long oriented
substrate, so that an absorptive polarizer having an absorption
axis in the width direction and a transmission axis in the
longitudinal direction is obtained.

[0059] The dichroic dye exhibits different polarization
degrees for incident light in the directions of the long and
short axes of the molecule. In accordance with the uniaxial
orientation of the liquid crystal polymer or the like, the long
axis of the dichroic dye molecule can be aligned in the spe-
cific direction so that the molecule can selectively absorb and
transmit vibrational components of incident light to convert
them into polarized light.

[0060] Preferred examples of dyes with such high dichroic
ratios include azo, perylene, and anthraquinone dyes, and dye
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mixtures thereof, which are preferably used in dye polarizers
and described in detail, for example, in JP-A No. 54-76171.
As an alternative to mixing the dichroic dye into the liquid
crystal polymer matrix, for example, the absorptive polarizer
may be obtained by homogeneously orienting a liquid crys-
talline dichroic dye-containing material as described in JP-A
No. 2005-140986.

[0061] One or two or more dichroic dyes may be used
depending on the wavelength range of the polarization prop-
erties or the like and generally used in an amount of 1 to 20%
by weight, based on the amount of the liquid crystal polymer
or the liquid crystal monomer.

[0062] Anabsorptive polarizer having an absorption axis in
the width direction and therefore having a transmission axis
in the longitudinal direction should be obtained by homoge-
neously orienting the liquid crystalline molecule in the width
direction. For this purpose, the long oriented substrate to be
used should be previously subjected to an orientation process
as described above. Examples of the orientation process for
the long oriented substrate include rubbing a thin film of a
polymer such as polyvinyl alcohol or polyimide, oblique
vapor-deposition of SiO, or In,0,/Sn0,, amethod of forming
any of various alignment films such as a thin film of polytet-
rafluoroethylene or the like formed by a friction-transfer tech-
nique and a photo-alignment film, and a method of stretching
afilm. In view of the production of a long film by a continuous
process, a film stretched at least in the width direction is
preferably used.

[0063] The same material as the substrate used for the lyo-
tropic liquid crystalline absorptive polarizer is preferably
used for the long oriented substrate. For the production of a
long absorptive polarizer, coating methods which are per-
formed while the substrate is moved are preferably used, such
as bar coating, gravure coating, and lip coating.

[0064] The reflective linear polarizer and the absorptive
polarizer each having a transmission axis in the longitudinal
direction of the film are laminated with their transmission
axes parallel to each other so that the laminated polarizing
plate is obtained. For the production of the long laminated
polarizing plate and in view of easiness of the control of the
parallel relationship between the axes, the lamination is pref-
erably achieved by a method including laminating materials
for forming the respective polarizers and then performing a
process to simultaneously producing the polarization func-
tions (for example, a stretching process), a method of forming
an additional layer on a layer, or a method of continuously
forming a laminate by a roll-to-roll process. In view of the
control of the polarization properties, it is particularly pre-
ferred that the reflective linear polarizer and the absorptive
polarizer each independently provided be laminated by a
roll-to-roll process. Before the lamination, if necessary, sur-
face treatment such as alkali treatment, primer treatment,
corona treatment, plasma treatment, or ultraviolet treatment
may be previously performed to control the adhering strength
(adhesion). Solvent-resistant coating or hard coating may
also be performed to impart solvent resistance or increase the
surface hardness.

[0065] The method of forming a laminate by a roll-to-roll
process also includes a method of forming a laminate by
transfer. For example, such a method may include forming an
absorptive polarizer (Pa) on a long (oriented) substrate (B) as
shown in FIG. 5A, continuously placing it on a reflective
linear polarizer (Pr) by a roll-to-roll process as shown in FIG.
5B, and then separating the long (oriented) substrate (B), so
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that the absorptive polarizer (Pa) is transferred onto the
reflective linear polarizer (Pr) as shown in FIG. 5C. In par-
ticular, the oriented substrate generally has birefringence and
therefore can function to change the state of polarization of
light transmitted through the absorptive polarizer when incor-
porated in a liquid crystal display. If this is disadvantageous
for the optical design of a liquid crystal display, the long
oriented substrate should preferably be separated or removed.
[0066] Inaddition, the absorptive polarizer including a lig-
uid crystal polymer layer containing a dichroic dye is rela-
tively thin and poor in self-supportability. Even when the
oriented substrate is removed, therefore, the lamination is
preferably achieved by a transfer method including once plac-
ing the absorptive polarizer together with the oriented sub-
strate on the reflective linear polarizer and then separating the
oriented substrate.

[0067] The lamination method may be performed by sim-
ply placing the respective layers on each other. In view of
workability or light use efficiency, however, the lamination
method is preferably performed by laminating the respective
layers with an adhesive or a pressure-sensitive adhesive with-
out forming air gaps.

[0068] The adhesive or the pressure-sensitive adhesive to
be used is not particularly limited and may be appropriately
selected from adhesives or pressure-sensitive adhesives con-
taining, as a base polymer, an acryl based polymer, a silicone
based polymer, polyester, polyurethane, polyamide, polyvi-
nyl ether, a vinyl acetate-vinyl chloride based copolymer,
modified polyolefin, an epoxy based polymer, a fluorinated
polymer, or rubber such as natural rubber or synthetic rubber.
In particular, adhesives and pressure-sensitive adhesives hav-
ing a high level of optical transparency and weather or heat
resistance and exhibiting an appropriate level of wettability
and adhesion properties such as cohesiveness and adherabil-
ity are preferably used.

[0069] The adhesive or the pressure-sensitive adhesive is
preferably transparent, preferably has no absorption in the
visible light wavelength range, and preferably has a refractive
index as close as possible to that of each layer, in order to
suppress surface reflection. From this point of view, for
example, acrylic pressure-sensitive adhesives or the like are
preferably used.

[0070] Theadhesive or the pressure-sensitive adhesive may
contain a crosslinking agent suitable for the base polymer.
The adhesive may also contain additives such as natural or
synthetic resin, particularly, tackifying resin, a binder com-
posed of glass fibers, glass beads, metal powder, or any other
inorganic powder, a pigment, a colorant, and an antioxidant.
Adhesive layers as disclosed in JP-A Nos. 2000-347006 and
2000-347007 which are less likely to cause depolarization
and have the property of diffusing light with small back
scattering may also be used.

[0071] In an embodiment of the invention, the ability to
absorb ultraviolet light may be imparted to the film or each
layer such as the pressure-sensitive adhesive layer, for
example, by treatment with an ultraviolet absorbing agent
such as a salicylate ester compound, a benzophenol com-
pound, a benzotriazole compound, a cyanoacrylate com-
pound, or a nickel complex salt compound.

[0072] The pressure-sensitive adhesive layer may be
formed on the film by any appropriate method, examples of
which include: a method including dissolving or dispersing a
base polymer or a composition thereof in an appropriate
single solvent such as toluene or ethyl acetate or a mixture
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thereof to prepare an about 10 to 40% by weight pressure-
sensitive adhesive solution and directly applying the solution
to a polarizing plate or an optical film by any appropriate
spreading method such as casting or coating; and a method
including forming a pressure-sensitive adhesive layer on a
separator and transferring it onto a polarizing plate or an
optical film similarly to the method described above.

[0073] The pressure-sensitive adhesive layer or the adhe-
sive layer may also be formed as a laminate of layers different
in composition, type or the like on one or both sides of the
film. When pressure-sensitive adhesive layers are provided on
both sides, they may be different in composition, type, thick-
ness, or the like between the front and back sides of the
polarizing plate or the optical film. The thickness of the pres-
sure-sensitive adhesive layer is generally from 1 to 500 um,
preferably from 5 to 200 pm, particularly preferably from 10
to 100 pm, while it may be determined depending on the
purpose of use, adhering strength or the like.

[0074] The exposed surface of the pressure-sensitive adhe-
sive layer is preferably temporarily covered with a separator
for antifouling or the like until it is put to use. This can prevent
contact with the pressure-sensitive adhesive layer during
usual handling. According to conventional techniques, appro-
priate separators may be used such as appropriate thin leaves
including plastic films, rubber sheets, paper, cloth, nonwoven
fabric, net, foam sheets, metal leafs, and laminates thereof,
which are optionally coated with any appropriate release
agent such as a silicone, long-chain alkyl or fluoride release
agent, or molybdenum sulfide.

[0075] The long laminated polarizing plate obtained as
described above is suitable for use in image displays such as
liquid crystal displays. Such liquid crystal displays may be
formed according to conventional techniques. Specifically, a
liquid crystal display is generally formed by properly assem-
bling components such as a liquid crystal cell, polarizing
plates or optical films, and optionally a light source and so on,
and incorporating a driving circuit and so on. Specifically, as
shown in FIG. 4, the long laminated polarizing plate (PL) of
the invention is used as a light source-side polarizing plate
(P1), which is placed between a liquid crystal cell (LC) and a
light source (BL) in such a manner that the reflective linear
polarizer (Pr) and the absorptive polarizer (Pa) are located on
the light source (BL) side and the liquid crystal cell (LC) side,
respectively.

[0076] As shown in FIG. 3, the liquid crystal display of the
invention includes a viewer-side polarizing plate (P2) and a
light source-side polarizing plate (P1), wherein the transmis-
sion axes of the viewer-side polarizing plate (P2) and the light
source-side polarizing plate (P1) are arranged orthogonal to
each other. In order to increase the visibility of the liquid
crystal display, an absorptive polarizing plate (Pb) having a
transmission axis in the width direction is preferably used as
the viewer-side polarizing plate (P2). An iodine polarizing
plate is preferably used as the absorptive polarizing plate
(Pb).

[0077] In the liquid crystal display of the invention, the
transmission axis of the long laminated polarizing plate of the
invention used as a light source-side polarizing plate is also
preferably parallel to the direction of the long side of the
liquid crystal display, and the transmission axis of the viewer-
side polarizing plate is also preferably parallel to the short
side of the liquid crystal display. As shown in FIG. 1B, such
an arrangement makes it possible to cut the polarizing plate in
such a manner that the direction of the width of the long
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polarizing plate becomes parallel to the direction of the short
side of the liquid crystal display, so that the liquid crystal
display can have a larger screen than the case where the
conventional polarizing plate shown in FIG. 1A is used.

[0078] Examples of a liquid crystal cell used in the liquid
crystal display include various liquid crystal cells such as
twisted nematic (TN) mode, supertwisted nematic (STN)
mode, homogeneous alignment (ECB) mode, vertical align-
ment (VA) mode, in plane switching (IPS) mode, fringe field
switching (FFS) mode, bend nematic (OCB) mode, hybrid
alignment (HAN) mode, ferroelectric liquid crystal (SSFLC)
mode, and antiferroelctric liquid crystal (AFLC) mode liquid
crystal cells.

[0079] As backlight, direct under-type backlight, sidelight-
type backlight, and planner light source can be used. Further,
upon formation of a liquid crystal display, one or more layers
of an appropriate component such as a diffusion plate, an
antiglare layer, a reflection preventing layer, a protecting
plate, a prism array, a lens array sheet, and a light diffusion
plate can be arranged at an appropriate position.

[0080] In an embodiment of the invention, the long lami-
nated polarizing plate to be used may be provided with a
transparent protective layer, which is placed, according to a
conventional technique, between the reflective linear polar-
izer and the absorptive polarizer or between the absorptive
polarizer and the liquid crystal cell or on one or both sides of
the viewer-side polarizing plate. Such a transparent protective
layer may be placed in the process of forming a liquid crystal
display. In view of workability or the like, however, the trans-
parent protective layer is preferably formed in advance as a
polymer coating layer or in the form of a laminate oflayers on
the polarizer and then incorporated into a liquid crystal dis-
play.

[0081] Preferable Materials that form the transparent pro-
tective layer is the thermoplastics having outstanding trans-
parency, mechanical strength, heat stability and outstanding
moisture interception property, or the like.

[0082] As thermoplastics of the above-mentioned transpar-
ent protective layer, for example, cellulose resins such as
triacetylcellulose, polyester resins, polyethersulfone resins,
polysulfone resins, polycarbonate resins, polyamide resins,
polyimide resins, polyolefin resins, (meth)acrylic resins,
cyclic olefin polymer resins (norbornene resins), polyarylate
resins, polystyrene resins, polyvinyl alcohol resins, and any
mixture thereof. The transparent protective layer is generally
laminated to one side of the polarizer with the adhesive layer,
but thermosetting resins or ultraviolet curing resins such as
(meth)acrylic, urethane, acrylic urethane, epoxy, or silicone
resins may be used to other side of the polarizer for the
transparent protective layer. The transparent protective layer
may also contain at least one type of any appropriate additive.
Examples of the additive include another resin, an ultraviolet
absorbing agent, an antioxidant, a lubricant, a plasticizer, a
release agent, an anti-discoloration agent, a flame retardant, a
nucleating agent, an antistatic agent, a pigment, and a colo-
rant. The content of the thermoplastic resin in the transparent
protective layer is preferably from 50 to 100% by weight,
more preferably from 50 to 99% by weight, still more pref-
erably from 60 to 98% by weight, particularly preferably
from 70 to 97% by weight. If the content of the thermoplastic
resin in the transparent protective layer is 50% by weight or
less, high transparency and other properties inherent in the
thermoplastic resin can fail to be sufficiently exhibited.
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[0083] Moreover, as is described in JP-A No. 2001-343529
(WO 01/37007), polymer films, for example, resin composi-
tions including (A) thermoplastic resins having substituted
and/or non-substituted imido group in side-chain, and (B)
thermoplastic resins having substituted and/or non-substi-
tuted phenyl and nitrile group in side-chain may be men-
tioned. As an illustrative example, a film may be mentioned
that is made of a resin composition including alternating
copolymer comprising iso-butylene and N-methyl maleim-
ide, and acrylonitrile-styrene copolymer. A film comprising
mixture extruded article of resin compositions etc. may be
used. Since the films are less in retardation and less in pho-
toelastic coefficient, faults such as unevenness due to a strain
in a polarizing plate can be removed and besides, since they
are less in moisture permeability, they are excellent in dura-
bility under humidified environment.

[0084] Thickness of the transparent protective layer can be
properly determined and generally in the range of from about
1 to about 500 pm from the viewpoint of a strength, work-
ability such as handlability, requirement for a thin film and the
like. Especially, the thickness is preferably in the range of
from 1 to 300 pm and more preferably in the range of from 5
to 200 pum. Therefore, it is particularly preferred that the
transparent protective layer has a thickness of 5 to 150 pm.
[0085] Note that in a case where the transparent protective
layers are provided on both sides of a polarizer, protective
films made from the same polymer may be used on both sides
thereof or alternatively, protective films made from polymer
materials different from each other may also be used on
respective both sides thereof.

[0086] At least one selected from a cellulose resin, a poly-
carbonate resin, a cyclic polyolefin resin, and a (meth)acrylic
resin is preferably used for the transparent protective layer in
the present invention.

[0087] The celluloseresin is an ester of cellulose and a fatty
acid. Examples of such a cellulose ester resin include triacetyl
cellulose, diacetyl cellulose, tripropionyl cellulose, dipropio-
nyl cellulose, and the like. In particular, triacetyl cellulose is
preferred. Much commercially available triacetyl celluloses
are placing on sale and are advantageous in view of easy
availability and cost. Examples of commercially available
products of triacetyl cellulose include UV-50, UV-80, SH-80,
TD-80U, TD-TAC, and UZ-TAC (trade names) manufactured
by Fujifilm Corporation, and KC series manufactured by
Konica Minolta. In general, these triacetyl cellulose products
have a thickness direction retardation (Rth) of about 60 nm or
less, while having an in-plane retardation (Re) of almost zero.
[0088] Cellulose resin films with relatively small thickness
direction retardation may be obtained by processing any of
the above cellulose resins. Examples of the processing
method include a method that includes laminating a general
cellulose-based film to a base film such as a polyethylene
terephthalate, polypropylene, or stainless steel film, coated
with a solvent such as cyclopentanone or methyl ethyl ketone,
drying the laminate by heating (for example, at 80 to 150° C.
for 3 to 10 minutes) and then separating the base film; and a
method that includes coating a general cellulose resin film
with a solution of a norbornene resin, a (meth)acrylic resin or
the like in a solvent such as cyclopentanone or methyl ethyl
ketone, drying the coated film by heating (for example, at 80
to 150° C. for 3 to 10 minutes), and then separating the
coating.

[0089] Thecellulose resin film with a relatively small thick-
ness direction retardation to be used may be a fatty acid
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cellulose resin film with a controlled degree of fat substitu-
tion. While triacetyl cellulose for general use has a degree of
acetic acid substitution of about 2.8, preferably, the degree of
acetic acid substitution is controlled to 1.8 to 2.7, so that the
Rth can be reduced. The Rth may also be controlled to be low
by adding a plasticizer such as dibutly phthalate, p-toluene-
sulfonanilide, and acetyl triethyl citrate, to the fatty acid-
substituted cellulose resin. The plasticizer is preferably added
in amount of 40 parts by weight or less, more preferably of 1
to 20 parts by weight, still more preferably of 1 to 15 parts by
weight, to 100 parts by weight of the fatty acid cellulose resin.
[0090] For example, the cyclic polyolefin resin is prefer-
ably a norbornene resin. Cyclic olefin resin is a generic name
for resins produced by polymerization of cyclic olefin used as
a polymerizable unit, and examples thereof include the resins
disclosed in JP-A Nos. 01-240517, 03-14882, and
03-122137. Specific examples thereof include ring-opened
(co)polymers of cyclic olefins, addition polymers of cyclic
olefins, copolymers (typically random copolymers) of cyclic
olefins and a-olefins such as ethylene and propylene, graft
polymers produced by modification thereof with unsaturated
carboxylic acids or derivatives thereof, and hydrides thereof.
Examples of the cyclic olefin include norbornene monomers.
[0091] Various commercially available cyclic polyolefin
resins are placing on sale. Examples thereof include Zeonex
(trade name) and Zeonor (trade name) series manufactured by
Zeon Corporation, Arton (trade name) series manufactured
by JSR Corporation, Topas (trade name) series manufactured
by Ticona, and Apel (trade name) series manufactured by
Mitsui Chemicals, Inc.

[0092] The (meth)acrylic resin preferably has a glass tran-
sition temperature (Tg) of 115° C. or more, more preferably
0f 120° C. or more, still more preferably of 125° C. or more,
particularly preferably of 130° C. or more. Ifthe Tgis 115°C.
or more, the resulting polarizing plate can have good durabil-
ity. The upper limit to the Tg of the (meth)acrylic resin is
preferably, but not limited to, 170° C. or less, in view of
formability and the like. The (meth)acrylic resin can form a
film with an in-plane retardation (Re) of almost zero and a
thickness direction retardation (Rth) of almost zero.

[0093] Any appropriate (meth)acrylic resin may be used as
long as the advantages of the present invention are not
reduced. Examples of such a (meth)acrylic resin include poly
(meth)acrylate such as poly(methyl methacrylate), methyl
methacrylate-(meth)acrylic acid copolymers, methyl meth-
acrylate-(meth)acrylate copolymers, methyl methacrylate-
acrylate-(meth)acrylic acid copolymers, methyl (meth)acry-
late-styrene copolymers (such as MS resins), and alicyclic
hydrocarbon group-containing polymers (such as methyl
methacrylate-cyclohexyl methacrylate copolymers and
methyl methacrylate-norbornyl (meth)acrylate copolymers).
Poly(C1-6 alkyl (meth)acrylate) such as poly(methyl (meth)
acrylate) is preferred, and a methyl methacrylate-based resin
mainly composed of a methyl methacrylate unit (50 to 100%
by weight, preferably 70 to 100% by weight) is more pre-
ferred.

[0094] Examples ofthe (meth)acrylic resininclude Acrypet
VH and Acrypet VRL20A each manufactured by Mitsubishi
Rayon Co., Ltd., (meth)acrylic resins having a ring structure
in their molecule as disclosed in JP-A No. 2004-70296, and
high-Tg (meth)acrylic resins produced by intramolecular
crosslinking or intramolecular cyclization reaction.

[0095] Lactone ring structure-containing (meth)acrylic
resins may also be used, because they have high heat resis-
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tance and high transparency and also have high mechanical
strength after biaxially stretched.

[0096] Examples of the lactone ring structure-containing
(meth)acrylic reins include the lactone ring structure-contain-
ing (meth)acrylic reins disclosed in JP-A Nos. 2000-230016,
2001-151814, 2002-120326, 2002-254544, and 2005-
146084.

[0097] The lactone ring structure-containing (meth)acrylic
reins preferably have a ring structure represented by Formula
1

[Formula 1]
COOR? R

CcH
\((:/ :)/

CH C
Rl/ \O/ \O

[0098] Inthe formula 1 above, R', R? and R® each indepen-
dently represent a hydrogen atom or an organic residue of 1 to
20 carbon atoms. The organic residue may contain an oxygen
atom(s).

[0099] The content of the lactone ring structure represented
by Formula 1 in the lactone ring structure-containing (meth)
acrylic resin is preferably from 5 to 90% by weight, more
preferably from 10 to 70% by weight, still more preferably
from 10 to 60% by weight, particularly preferably from 10 to
50% by weight. If the content of the lactone ring structure
represented by Formula 1 in the lactone ring structure-con-
taining (meth)acrylic resin is less than 5% by weight, its heat
resistance, solvent resistance or surface hardness can be
insufficient. If the content of the lactone ring structure repre-
sented by Formula 1 in the lactone ring structure-containing
(meth)acrylic resin is more than 90% by weight, its formabil-
ity or workability can be poor.

[0100] The lactone ring structure-containing (meth)acrylic
resin preferably has a mass average molecular weight (also
referred to as weight average molecular weight) of 1,000 to
2,000,000, more preferably of 5,000 to 1,000,000, still more
preferably of 10,000 to 500,000, particularly preferably of
50,000 to 500,000. A mass average molecular weight outside
the above range is not preferred in view of formability or
workability.

[0101] The lactone ring structure-containing (meth)acrylic
resin preferably has a Tg of 115° C. or more, more preferably
0f' 120° C. or more, still more preferably of 125° C. or more,
particularly preferably of 130° C. or more. For example, the
resin with a Tg of 115° C. or more can produce good dura-
bility, when it is incorporated in the form of a transparent
protective layer in a polarizing plate. The upper limit to the Tg
of the lactone ring structure-containing (meth)acrylic resin is
preferably, but not limited to, 170° C. or less in view of
formability and the like.

[0102] The total light transmittance of the lactone ring
structure-containing (meth)acrylic resin, which may be mea-
sured according to ASTM-D-1003 with respect to injection
molded products, is preferably as high as possible, and spe-
cifically, it is preferably 85% or more, more preferably 88%
or more, still more preferably 90% or more. The total light
transmittance is an index of transparency, and a total light
transmittance of less than 85% can result in reduced transpar-
ency.
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[0103] Thetransparent protective layer to be used generally
has an in-plane retardation of less than 40 nm and a thickness
direction retardation of less than 80 nm. The in-plane retar-
dation Re is expressed by the formula Re=(nx-ny)xd, the
thickness direction retardation Rth is expressed by the for-
mula Rth=(nx-nz)xd, and the Nz coefficient is represented by
the formula Nz=(nx-nz)/(nx-ny), where nx, ny and nz are the
refractive indices of the film in the directions of its slow axis,
fast axis and thickness, respectively, d is the thickness (nm) of
the film, and the direction of the slow axis is a direction in
which the in-plane refractive index of the film is maximum.
Moreover, it is preferable that the transparent protective layer
may have as little coloring as possible. A protective film
having a thickness direction retardation of from -90 nm to
+75 nm may be preferably used. Thus, coloring (optical col-
oring) of polarizing plate resulting from a transparent protec-
tive layer may mostly be cancelled using a protective film
having a thickness direction retardation (Rth) of from —90 nm
to +75 nm. The thickness direction retardation (Rth) of the
transparent protective layer is preferably from —80 nm to +60
nm, and especially preferably from —70 nm to +45 nm.
[0104] Alternatively, the transparent protective layer to be
used may be a retardation plate having an in-plane retardation
of 40 nm or more and/or a thickness direction retardation of
80 nm or more. The in-plane retardation is generally con-
trolled in the range of 40 to 200 nm, and the thickness direc-
tion retardation is generally controlled in the range of 80 to
300 nm. The retardation plate for use as the transparent pro-
tective layer also has the function of the transparent protective
layer and thus can contribute to a reduction in thickness.
[0105] Examples of the retardation plate include a birefrin-
gent film produced by uniaxially or biaxially stretching a
polymer material, an oriented liquid crystal polymer film, and
an oriented liquid crystal polymer layer supported on a film.
The thickness of the retardation plate is generally, but not
limited to, from about 20 to about 150 pum.

[0106] Examples ofthe polymer material used for the retar-
dation plate include polyvinyl alcohol, polyvinyl butyral,
poly(methyl vinyl ether), poly(hydroxyethyl acrylate),
hydroxyethyl cellulose, hydroxypropyl cellulose, methylcel-
lulose, polycarbonate, polyarylate, polysulfone, polyethyl-
ene terephthalate, polyethylene naphthalate, polyethersul-
fone, polyphenylene sulfide, polyphenylene oxide,
polyallylsulfone, polyamide, polyimide, polyolefin, polyvi-
nyl chloride, cellulose resins, cyclic polyolefin resins (nor-
bornene reins), and various types of binary or ternary copoly-
mers thereof, graft copolymers thereof, and any blend
thereof. Any of these polymer materials may be formed into
an oriented product (a stretched film) by stretching or the like.
[0107] Examples of the liquid crystal polymer include vari-
ous main-chain or side-chain types having a liquid crystal
molecular orientation property-imparting conjugated linear
atomic group (mesogen) introduced in a main or side chain of
a polymer. Examples of the main chain type liquid crystal
polymer include polymers having a mesogen group bonded
thereto via a flexibility-imparting spacer moiety, such as nem-
atically ordered polyester liquid-crystalline polymers, dis-
cotic polymers, and cholesteric polymers. For example, the
side-chain type liquid crystal polymer may be a polymer
comprising: a main chain skeleton of polysiloxane, polyacry-
late, polymethacrylate, or polymalonate; and a side chain
having a mesogen moiety that comprises a nematic orienta-
tion-imparting para-substituted cyclic compound unit and is
bonded thereto via a spacer moiety comprising a conjugated
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atomic group. For example, any of these liquid crystal poly-
mers may be applied by a process that includes spreading a
solution of the liquid crystalline polymer on an alignment
surface such as a rubbed surface of a thin film of polyimide,
polyvinyl alcohol or the like, formed on the glass plate, and an
obliquely vapor-deposited silicon oxide surface, and heat-
treating it.

[0108] The retardation plate may have any appropriate
retardation depending on the intended use such as compen-
sation for coloration, viewing angle, or the like due to the
birefringence of various wave plates or liquid crystal layers.
Two or more types of retardation plates may also be laminated
to provide controlled optical properties, including retarda-
tion.

[0109] A retardation plate satisfying the relation:
nx=ny>nz, nx>ny>nz, nx>ny=nz, nx>nz>ny, nz=nx>ny,
nz>nx>ny, or nz>nx=ny may be selected and used depending
on various applications. The relation ny=nz includes not only
the case where ny is completely equal to nz but also the case
where ny is substantially equal to nz.

[0110] For example, the retardation plate satisfying the
relation nx>ny>nz to be used preferably has a in-plane retar-
dation of 40 to 100 nm, a thickness retardation of 100 to 320
nm, and an Nz coefficient of 1.8 to 4.5. For example, the
retardation plate satisfying the relation nx>ny=nz (positive A
plate) to be used preferably has an in-plane retardation of 100
to 200 nm. For example, the retardation plate satistying the
relation nz=nx>ny (negative A plate) to be used preferably
has an in-plane retardation of 100 to 200 nm. For example, the
retardation plate satisfying the relation nx>nz>ny to be used
preferably has an in-plane retardation 0f 150 to 300 nm and an
Nz coefficient of more than 0 and not more than 0.7. As
described above, for example, the retardation plate satisfying
the relation nx=ny>nz, nz>nx>ny or nz>nx=ny may also be
used.

[0111] The transparent protective layer may be appropri-
ately selected depending on the liquid crystal display to be
produced therewith. In the case of VA (Vertical Alignment,
including MVA and PVA), it is preferred that the transparent
protective layer on at least one side of the polarizing plate (on
the cell side) has a retardation. Specifically, it preferably has
a retardation Re in the range of 0 to 240 nm and a retardation
Rth in the range of to 500 nm. In terms of three-dimensional
refractive index, the case of nx>ny=nz, nx>ny>nz, nx>nz>ny,
or nx=ny>nz (uniaxial, biaxial, Z conversion, negative
C-plate) is preferred. When polarizing plates are used on
upper and lower sides of a liquid crystal cell, the transparent
protective layers may have a retardation on upper and lower
sides of the liquid crystal cell, or one of the upper and lower
transparent protective layers may has a retardation.

[0112] Forexample, in the case of IPS (In-Plane Switching,
including FFS), the transparent protective layer for use in one
of the polarizing plates may have or may not have a retarda-
tion. For example, a transparent protective layer with no
retardation is preferably provided on both upper and lower
sides of a liquid crystal cell (cell sides), or otherwise a trans-
parent protective layer with a retardation is preferably pro-
vided on both or one of the upper and lower sides of a liquid
crystal cell (for example, Z conversion on the upper side with
no retardation on the lower side or an A-plate provided on the
upper side with a positive C-plate provided on the lower side).
When it has a retardation, it preferably has a retardation Re in
the range of =500 to 500 nm and a retardation Rth in the range
of =500 to 500 nm. In terms of three-dimensional refractive
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index, nx>ny=nz, nx>nz>ny, nz>nx=ny, or nz>nx>ny
(uniaxial, Z conversion, positive C-plate, positive A-plate) is
preferred.

[0113] The film with retardation may be separately pre-
pared and laminated to a transparent protective layer with no
retardation so that the function described above can be pro-
vided.

[0114] Thepolarizer or the transparent protective layer may
be subjected to surface modification treatment before it is
applied with the adhesive. Specific examples of such treat-
ment include corona treatment, plasma treatment, primer
treatment, saponification treatment, and coupling agent treat-
ment.

[0115] A hard coat layer may be prepared, or antireflection
processing, processing aiming at sticking prevention, diffu-
sion or anti glare may be performed onto the face on which the
polarizer of the above described transparent protective layer
has not been adhered.

[0116] A hard coat processing is applied for the purpose of
protecting the surface of the polarizing plate from damage,
and this hard coat film may be formed by a method in which,
for example, a curable coated film with excellent hardness,
slide property etc. is added on the surface of the transparent
protective layer using suitable ultraviolet curable type resins,
such as acrylic type and silicone type resins. Antireflection
processing is applied for the purpose of antireflection of out-
door daylight on the surface of a polarizing plate and it may be
prepared by forming an antireflection film according to the
conventional method etc. Besides, a sticking prevention pro-
cessing is applied for the purpose of adherence prevention
with adjoining layer.

[0117] In addition, an anti glare processing is applied in
order to prevent a disadvantage that outdoor daylight reflects
on the surface of a polarizing plate to disturb visual recogni-
tion of transmitting light through the polarizing plate, and the
processing may be applied, for example, by giving a fine
concavo-convex structure to a surface of the transparent pro-
tective layer using, for example, a suitable method, such as
rough surfacing treatment method by sandblasting or
embossing and a method of combining transparent fine par-
ticle. As a fine particle combined in order to form a fine
concavo-convex structure on the above-mentioned surface,
transparent fine particles whose average particle size is 0.5 to
50 um, for example, such as inorganic type fine particles that
may have conductivity comprising silica, alumina, titania,
zirconia, tin oxides, indium oxides, cadmium oxides, anti-
mony oxides, etc., and organic type fine particles comprising
cross-linked of non-cross-linked polymers may be used.
When forming fine concavo-convex structure on the surface,
the amount of fine particle used is usually about 2 to 70 weight
parts to the transparent resin 100 weight parts that forms the
fine concavo-convex structure on the surface, and preferably
5 to 50 weight parts. An anti glare layer may serve as a
diffusion layer (viewing angle expanding function etc.) for
diffusing transmitting light through the polarizing plate and
expanding a viewing angle etc.

[0118] In addition, the above-mentioned antireflection
layer, sticking prevention layer, diffusion layer, anti glare
layer, etc. may be built in the transparent protective layer
itself, and also they may be prepared as an optical layer
different from the transparent protective layer.

[0119] Adhesion between the transparent protective layer
and the polarizer is carried out with an adhesive. Examples of
such an adhesive include isocyanate-based adhesives, poly-
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vinyl alcohol-based adhesives, gelatin-based adhesives,
vinyl-based latexes, and water-based polyesters. The adhe-
sive is generally used as an aqueous adhesive solution having
a solid content of 0.5 to 60% by weight. Other examples of the
adhesive between the polarizer and the transparent protective
layer include an ultraviolet curable adhesive, and an electron
beam curing adhesive. The electron beam curable adhesive
for polarizing plate exhibits an appropriate adhesive property
for the above-mentioned various transparent protective layer
films, and exhibits a good adhesive property, in particular, for
acrylic resin, which has not easily been caused to adhere
satisfactorily.

[0120] As described above, an adhesion between the trans-
parent protective layer and the polarizer is carried out by
laminating thereof with the adhesive described above. The
adhesive can be applied onto either the transparent protective
layer or the polarizer or both. After the transparent protective
layer and the polarizer are laminated together with an adhe-
sive, they are dried to form an adhesive layer comprising a
dried coating layer. Lamination between the transparent pro-
tective layer and the polarizer can be carried out with, for
example, a roll laminator. The thickness of the adhesive layer
is not particularly limited, but is generally in the range of
about 30 to 1000 nm.

[0121] Further, in an embodiment of the present invention,
one layer or two layers or more of optical layers, that are used
for manufacturing a liquid crystal display etc., such as a
reflective plate, a transflective plate, a retardation plate (in-
cluding half or quarter wavelength plates), and a viewing
angle compensation film, may be adopted between a long
laminated polarizing plate and a liquid crystal cell (LC), or
between a viewer-side polarizing plate and a liquid crystal
cell. Especially, an elliptically polarizing plate or a circular
polarizing plate in which a retardation plate is further lami-
nated onto a long laminated polarizing plate of the invention,
a wide viewing angle polarizing plate in which a viewing
angle compensation film is further laminated onto a long
laminated polarizing plate of the invention may preferably be
mentioned.

[0122] A description of the elliptically polarizing plate or
circularly polarizing plate in which the retardation plate is
laminated to the polarizing plate will be made in the following
paragraph. These polarizing plates change linearly polarized
light into elliptically polarized light or circularly polarized
light, elliptically polarized light or circularly polarized light
into linearly polarized light or change the polarization direc-
tion of linearly polarization by a function of the retardation
plate. As a retardation plate that changes circularly polarized
light into linearly polarized light or linearly polarized light
into circularly polarized light, what is called a quarter wave-
length plate (also called A/4 plate) is used. Usually, half-
wavelength plate (also called A/2 plate) is used, when chang-
ing the polarization direction of linearly polarized light.
[0123] Elliptically polarizing plate is effectively used to
give a monochrome display without above-mentioned color-
ing by compensating (preventing) coloring (blue or yellow
color) produced by birefringence of a liquid crystal layer of a
super twisted nematic (STN) type liquid crystal display. Fur-
thermore, a polarizing plate in which three-dimensional
refractive index is controlled may also preferably compensate
(prevent) coloring produced when a screen of a liquid crystal
display is viewed from an oblique direction. Circularly polar-
izing plate is effectively used, for example, when adjusting a
color tone of a picture of a reflection type liquid crystal
display that provides a colored picture, and it also has func-
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tion of antireflection. For example, a retardation plate may be
used that compensates coloring and viewing angle, etc.
caused by birefringence of various wavelength plates or liq-
uid crystal layers etc. Besides, optical characteristics, such as
retardation, may be controlled using laminated layer with two
or more sorts of retardation plates having suitable retardation
value according to each purpose. As retardation plates, bire-
fringence films formed by stretching films comprising suit-
able polymers, such as polycarbonates, norbornene type res-
ins, polyvinyl alcohols, polystyrenes, poly methyl
methacrylates, polypropylene; polyarylates and polyamides;
aligned films comprising liquid crystal materials, such as
liquid crystal polymer; and films on which an alignment layer
of a liquid crystal material is supported may be mentioned. A
retardation plate may be a retardation plate that has a proper
retardation according to the purposes of use, such as various
kinds of wavelength plates and plates aiming at compensation
of coloring by birefringence of a liquid crystal layer and of
visual angle, etc., and may be a retardation plate in which two
or more sorts of retardation plates is laminated so that optical
properties, such as retardation, may be controlled.

[0124] The above-mentioned elliptically polarizing plate
and an above-mentioned reflected type elliptically polarizing
plate are laminated plate combining suitably a polarizing
plate or a reflection type polarizing plate with a retardation
plate. This type of elliptically polarizing plate etc. may be
manufactured by combining a polarizing plate (reflected
type) and a retardation plate, and by laminating them one by
one separately in the manufacture process of a liquid crystal
display. On the other hand, the polarizing plate in which
lamination was beforehand carried out and was obtained as an
optical film, such as an elliptically polarizing plate, is excel-
lent in a stable quality, a workability in lamination etc., and
has an advantage in improved manufacturing efficiency of a
liquid crystal display etc.

[0125] A viewing angle compensation film is a film for
extending viewing angle so that a picture may look compara-
tively clearly, even when it is viewed from an oblique direc-
tion not from vertical direction to a screen. As such a viewing
angle compensation retardation plate, for example, a plate
having a constitution in which orientation layers, such as a
retardation plate, alignment films made of a liquid crystal
polymer, and a alignment layer made of liquid crystal poly-
mer supported on transparent base materials, may be men-
tioned. In a usual retardation plate, a polymer film having a
birefringence is used that is stretched uniaxially in a plane
direction, but as a retardation plate used as a viewing angle
compensation film a polymer film having a birefringence
stretched biaxially in a plane direction, a polymer having a
birefringence that is stretched uniaxially in a plane direction
and also in a thickness direction and that has further a con-
trolled refractive index in a thickness direction, and a biaxi-
ally stretched film like a tilted alignment film may be used. As
atilted alignment film, for example, a film in which a polymer
film adhered with a heat shrinking film is heated, and is
stretched and/or shrunk in the state where shrinking strength
is activated, and a film in which a liquid crystal polymer has
tilted alignment may be mentioned. The same polymer as
described above for the retardation plate may be used as a raw
material polymer for the retardation plate. Any appropriate
raw material polymer for preventing coloration caused by
viewing angle changes based on the retardation of the liquid
crystal cell or for widening the viewing angle of good visibil-
ity may be used.

[0126] Besides, a compensation retardation plate in which
anoptical anisotropy layer consisting of an alignment layer of
liquid crystal polymer, especially consisting of an inclined
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alignment layer of discotic liquid crystal polymer is sup-
ported with triacetyl cellulose film may preferably be used
from a viewpoint of attaining a wide viewing angle with good
visibility.

[0127] Although an optical film with the above described
optical layer laminated to the polarizing plate may be formed
by a method in which laminating is separately carried out
sequentially in manufacturing process of a liquid crystal dis-
play etc., an optical film in a form of being laminated before-
hand has an outstanding advantage that it has excellent sta-
bility in quality and assembly workability, etc., and thus
manufacturing processes ability of aliquid crystal display etc.
may be raised. Proper adhesion means, such as an adhesive
layer, may be used for laminating. On the occasion of adhe-
sion of the above described polarizing plate and other optical
films, the optical axis may be set as a suitable configuration
angle according to the target retardation characteristics etc.
[0128] A pressure-sensitive adhesive layer or layers for
adhering to any other member such as a liquid crystal cell may
be provided on one or both sides of the polarizing plate
described above or the optical film including at least one layer
of the polarizing plate. Examples of the pressure-sensitive
adhesive and the method used to form the pressure-sensitive
adhesive layer include, but are not limited to, those described
above suitable for use in laminating the reflective linear polar-
izer and the absorptive polarizer. The exposed surface of the
pressure-sensitive adhesive layer or the like is preferably
temporarily covered with a separator for antifouling or the
like until it is put to use.

EXAMPLES

[0129] The invention is further described using the
EXAMPLES below, which are not intended to limit the scope
of the invention.

Example 1

[0130] A 1,300 mm wide, long reflective linear polarizer
(D-BEF, manufactured by 3M, 87% in polarization degree)
having a transmission axis in the longitudinal direction was
corona treated. A 1,250 mm wide coating of a lyotropic liquid
crystalline dye (LC Polarizer, manufactured by Optiva Inc.)
was formed thereon using a roll coater and then dried at 80° C.
for 2 minutes to form an absorptive polarizer having a trans-
mission axis in the longitudinal direction, so that a long
laminated polarizing plate was obtained.

Reference Example 1

[0131] An absorptive polarizer of a lyotropic liquid crys-
talline dye was formed on a triacetylcellulose (TAC) film by
coating in the same manner as in Example 1. Using a TAC
film with no polarizer coating as a reference, the absorption
spectrum of the absorptive polarizer was measured with a
spectrophotometer U4100 manufactured by Hitachi, Ltd. for
each of linearly polarized light beams in the transmission axis
direction (the film feeding direction in the coating process)
and in the absorption axis direction (orthogonal to the feeding
direction) through a prism polarizer. The absorption spectrum
is shown in FIG. 6. The absorbance for light at 550 nm was
0.117 in the transmission axis direction and 1.163 in the
absorption axis direction.

Example 2

[0132] A 1,250 mm wide coating of a 20% by weight cyclo-
pentanone solution of a mixture of a diacryl liquid crystal
monomer (Paliocolor LC-242, manufactured by BASF), a
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polymerization initiator (Irgacure 906, manufactured by Ciba
Specialty Chemicals Inc.) and a dichroic dye (S-428, manu-
factured by Mitsui Chemicals, Inc.) (97:3:0.5 in weight ratio)
was formed using a gravure roll coater on a 1,330 mm wide
PET film (Lumirror, manufactured by TORAY INDUS-
TRIES, INC.) having an orientation axis in the width direc-
tion. The coating was dried at 80° C. for 2 minutes and then
cured by ultraviolet irradiation with an integrated light quan-
tity of 300 mJ to form an absorptive polarizer layer having a
transmission axis in the longitudinal direction.

[0133] Using an acrylic pressure-sensitive adhesive, the
resulting absorptive polarizer layer was transferred from the
PET film onto the same long reflective linear polarizer as used
in Example 1 by a roll-to-roll process in such a manner that
the transmission axes of both polarizers were parallel to each
other, so that a long laminated polarizing plate was obtained.

Reference Example 2

[0134] The same absorptive polarizer layer as that in
Example 2 was transferred from the PET film onto a TAC
film, and the absorption spectrum was measured in the same
manner as in Reference Example 1. The absorption spectrum
is shown in FIG. 7. The absorbance for light at 550 nm was
0.143 in the transmission axis direction and 0.589 in the
absorption axis direction.

Example 3

[0135] A long laminated polarizing plate was obtained
using the process of Example 1, except that the reflective
linear polarizer used was prepared by laminating two pieces
of the same long reflective linear polarizer as that in Example
1 by a roll-to-roll process in such a manner that both the
transmission axes were parallel to each other. The laminate of
the two pieces of the reflective polarizer had a polarization
degree of 95%.

Example 4

[0136] A long laminated polarizing plate was obtained
using the process of Example 1, except that the coating thick-
ness of the liquid crystal layer of the absorptive polarizer was
increased. The absorption spectrum of only the absorptive
polarizer layer was measured in the same manner as in Ref-
erence Example 1. As a result, the absorbance for light at 550
nm was 0.210 in the transmission axis direction and 2.037 in
the absorption axis direction.

Example 5

[0137] A long laminated polarizing plate was obtained
using the process of Example 1, except that the coating thick-
ness of the liquid crystal layer of the absorptive polarizer was
reduced. The absorption spectrum of only the absorptive
polarizer layer was measured in the same manner as in Ref-
erence Example 1. As a result, the absorbance for light at 550
nm was 0.047 in the transmission axis direction and 0.458 in
the absorption axis direction.

Example 6

[0138] A commercially-available IPS mode liquid crystal
panel (WO07000, manufactured by Hitachi, L.td.) was used.
The long laminated polarizing plate obtained in Example 1
was so cut that its transmission axis was parallel to the direc-
tion of the long side of the panel and placed as a light source-
side polarizing plate on the panel. An iodine polarizing plate
(SEG1423DU, manufactured by NITTO DENKO CORPO-
RATION) was placed as a viewer-side polarizing plate on the
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panel in such a manner that its transmission axis was parallel
to the short side of the panel, so that a liquid crystal display
was obtained. Under external light at an illuminance of
2001x, the resulting liquid crystal display was examined for
visibility observed in the normal direction during black dis-
play (when the voltage was OFF), visibility obliquely
observed at an azimuth angle of 45° and a polar angle of 60°
during black display, and visibility observed in the normal
direction during white display (when the voltage was ON).
The results are shown in Table 1.

Examples 7 to 10 and Comparative Examples 1 and
2

[0139] Liquidcrystal displays were prepared using the pro-
cess of Example 6, except that the long laminated polarizing
plates of Examples 2 to 5, a reflective linear polarizer
(D-BEF), and an iodine absorptive polarizing plate
(SEG1423DU, manufactured by NITTO DENKO CORPO-
RATION) were each used as the light source-side polarizing
plate, and visibility and obliquely observed visibility were
examined. The results are shown in Table 1. Concerning the
examples and the comparative examples, calculations were
made of the maximum screen size (in the long side direction)
that would be possible when the light source-side polarizing
plate and the viewer-side polarizing plate were arranged with
their transmission axes orthogonal to each other in a wide
liquid crystal display with a screen aspect ratio of 16:9. The
results are also shown in Table 1.

TABLE 1

Light Visibility

source- Visibility in normal  in oblique

side direction direction  Potential

polarizing Black White Black maximum

plate display display display  screen size
Example 6  Example 1 O O O 2222 mm
Example 7 Example 2 O O A 2222 mm
Example 8  Example 3 © O © 2222 mm
Example 9  Example 4 O A © 2222 mm
Example 10  Example 5 A A O 2222 mm
Comparative Iodine © O A 1250 mm
Example 1 polarizing

plate
Comparative D-BEF X X X 2222 mm
Example 2
‘White display

O: The screen was bright, and good display was obtained.

A: The screen was bright, but external light reflection was observed.

A: No external light reflection was observed, but the screen was dark.

X: Mirror-like glossy reflection of external light occurred, so that the visibility was low.
Black display

©: Black display was achieved.

O: Light leakage occurred, but substantially good black display was achieved.

A: Light leakage made the screen bleached-looking,

X: Mirror-like glossy reflection of external light occurred, so that the visibility was low.

[0140] Asaresultofacomprehensive evaluation, the whole
visibility was ranked in the following order: Example
8>Comparative =~ Example  1>Example  6>Example
7>Example 10>Example 9>>Comparative Example 2. Com-
parative Example 1 had good visibility particularly in the
normal direction but was less suitable for large screens than
the examples of the invention.

1. A long laminated polarizing plate, comprising:

at least one layer of a reflective linear polarizer having a
transmission axis parallel to the longitudinal direction of
the film; and
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at least one layer of an absorptive polarizer having a trans-
mission axis parallel to the longitudinal direction of the
film, wherein

both the transmission axes are arranged parallel to each

other.

2. The long laminated polarizing plate of claim 1, wherein
at a wavelength of 550 nm, the absorptive polarizer has an
absorbance of 0.2 or less for linearly polarized light in the
direction of the transmission axis and an absorbance of 0.5 to
2.5 for linearly polarized light in the direction of the absorp-
tion axis.

3. The long laminated polarizing plate of claim 1, wherein
the reflective linear polarizer has a polarization degree 0of 80%
or more.

4. The long laminated polarizing plate of claim 1, wherein
the absorptive polarizer contains at least one of a material
having a fixed orientation and lyotropic liquid crystal prop-
erties, a homogeneously-oriented thermotropic liquid crystal
polymer, and a homogeneously-oriented crosslinking liquid
crystal polymer.

5. The long laminated polarizing plate of claim 1, which is
a film with a width of 850 mm or more.

6. A method for producing the long laminated polarizing
plate of claim 1, comprising the steps of:

applying, to a long substrate, a solution containing a dich-

roic dye having lyotropic liquid crystal properties, while
applying shear in the longitudinal direction of the long
substrate, and fixing an orientation, so that an absorptive
polarizer is formed; and

placing the absorptive polarizer on a reflective linear polar-

izer having a transmission axis parallel to the longitudi-
nal direction of the film.

7. A method for producing the long laminated polarizing
plate of claim 1, comprising the step of:

applying a solution containing a dichroic dye having lyo-

tropic liquid crystal properties to a reflective linear
polarizer having a transmission axis parallel to the lon-
gitudinal direction of the film, while applying shear in
the longitudinal direction of the reflective linear polar-
izer, and fixing an orientation, so that an absorptive
polarizer is formed.

8. A method for producing the long laminated polarizing
plate of claim 1, comprising the steps of:

applying a solution containing a liquid crystal monomer

having a polymerizable functional group and a dichroic
dye to a long oriented substrate having an orientation
axis in the width direction;

polymerizing the liquid crystal monomer to produce a

homogenous orientation, so that an absorptive polarizer
having a transmission axis parallel to the longitudinal
direction of the film is formed; and
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placing the absorptive polarizer on a reflective linear polar-
izer having a transmission axis parallel to the longitudi-
nal direction of the film.
9. A method for producing the long laminated polarizing
plate of claim 1, comprising the steps of:
applying a solution containing a thermotropic liquid crys-
tal polymer and a dichroic dye to a long oriented sub-
strate having an orientation axis in the width direction;

heating the liquid crystal polymer to its liquid crystal tran-
sition temperature or higher;
then cooling the liquid crystal polymer to fix its orientation
so that the polymer is homogeneously oriented to form
an absorptive polarizer having a transmission axis par-
allel to the longitudinal direction of the film; and

placing the absorptive polarizer on a reflective linear polar-
izer having a transmission axis parallel to the longitudi-
nal direction of the film.

10. The method of claim 8, wherein the long oriented
substrate is a stretched film that is stretched at least in the
width direction.

11. The method of claim 6, wherein the reflective linear
polarizer and the absorptive polarizer are placed on each other
by a roll-to-roll process in such a manner that their transmis-
sion axes are parallel to each other.

12. A liquid crystal display, comprising, in this order, a
light source, a light source-side polarizing plate, a liquid
crystal cell and a viewer-side polarizing plate, wherein

the light source-side polarizing plate is a cut piece of the

long laminated polarizing plate of claim 1,

the reflective linear polarizer is located on a side close to

the light source,

the absorptive polarizer is located on a side close to the

liquid crystal cell, and

the viewer-side polarizing plate is an iodine polarizing

plate.

13. The liquid crystal display of claim 12, wherein the light
source-side polarizing plate has a transmission axis parallel to
a long side of the liquid crystal display, and the viewer-side
polarizing plate has a transmission axis parallel to a short side
of the liquid crystal display.

14. The method of claim 9, wherein the long oriented
substrate is a stretched film that is stretched at least in the
width direction.

15. The method of claim 8, wherein the reflective linear
polarizer and the absorptive polarizer are placed on each other
by a roll-to-roll process in such a manner that their transmis-
sion axes are parallel to each other.

16. The method of claim 9, wherein the reflective linear
polarizer and the absorptive polarizer are placed on each other
by a roll-to-roll process in such a manner that their transmis-
sion axes are parallel to each other.
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