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Description

Technical Field

[0001] The present invention relates to a polarizing plate and a liquid crystal display using the same. More particularly,
the present invention pertains to a liquid crystal display that has an arrangement structure of protective films of polarizing
plates useful to avoid light leakage, yellowing, and egg-mura and prevent moisture absorption, and a polarizing plate
that is used in the liquid crystal display. This application claims priority from Korean Patent Application No.
10-2006-0072305 filed on July 31, 2006 in the KIPO.

Background Art

[0002] In a known polarizing plate, a triacetyl cellulose (TAC) film that acts as a protective film is adhered to a polarizing
film in which iodine or dichromatic dyes are adsorbed and aligned on a polyvinyl alcohol (hereinafter, referred to as
"PVA") polymer film by using adhesives. A known polarizing plate that includes triacetyl cellulose (TAC) films provided
on both sides of a polarizing film is shown in Fig. 1. A pressure sensitive adhesive (PSA) layer is further provided on a
side of the polarizing plate of Fig. 1 to apply the polarizing plate to the liquid crystal display. The liquid crystal display
that includes the polarizing plate of Fig. 1 is shown in Fig. 2.
[0003] However, since the triacetyl cellulose (TAC) film has the high moisture absorptivity or moisture transmissivity,
the polarizing plate that includes the triacetyl cellulose (TAC) film as the protective film is problematic in that a polarizing
ability is reduced in a hot and humid atmosphere. Hence, a polarizing plate that includes a film having the low absorptivity
or vapor transmissivity as a protective film has been suggested. Examples thereof include a polarizing plate that is shown
in Fig. 3 and includes a cycloolefin resin film as an inner protective film provided on a liquid crystal cell of both sides of
the polarizing plate.
[0004] However, in the related art, in the case where the triacetyl cellulose (TAC) film is disposed at an outermost
edge of the liquid crystal display, since the triacetyl cellulose (TAC) film has a poor moisture prevention ability, the
polyvinyl alcohol resin film that is vulnerable to moisture absorbs moisture. In this case, there are problems in that a
polarizing ability is reduced due to a change in size of the polyvinyl alcohol resin film and light leakage occurs.
[0005] JP-A-2006/011409 discloses a polarizing plate wherein a triacetyl cellulose film is laminated on the polarizer,
composed of polyvinyl alcohol and two colored material, as well as liquid crystal display using such polarizing plate.
[0006] JP-A-2004/245925 discloses a polarizing plate which is obtained by applying a protective film onto a polarizer
consisting of polyvinyl alcohol-based resin film, as well as a liquid crystal display using such polarizing plate.
[0007] US 2006/0062934 A1 also discloses a polarizing plate on the basis of polyvinyl alcohol film and a triacetyl
cellulose film attached thereto
[0008] JP 2005/338736 A discloses a polarizing plate on the basis of a polyvinyl alcohol film with eg. a polyethylene
terephtalate film attached to one side and eg. a polyvinyl alcohol film attached to the other side, both having defined
vapor transmissivity values.
[0009] JP 2005/128520 A also discloses a polarizing plate on the basis of a polyvinyl alcohol film with protective films
on either side having defined vapor transmissivity values.

[Disclosure]

[Technical Problem]

[0010] Accordingly, there remains a need to develop a technology for preventing reduction in functions, particularly,
durability of a polarizing plate, and problems such as light leakage, yellowing, and egg-mura in a hot and humid atmos-
phere.

[Technical Solution]

[0011] The present inventors have found the following facts. In a liquid crystal display that is provided with a liquid
crystal cell and polarizing plates disposed on both sides of the liquid crystal cell, a protective film of the polarizing plate
disposed at an outermost edge of the liquid crystal display, that is, an outer protective film of the polarizing plate,
significantly affects the moisture absorptivity and the moisture transmissivity of the polarizing plate to prevent functions
of the polarizing plate from being reduced in a humid atmosphere. However, a protective film abutting the liquid crystal
cell of the polarizing plate, that is, an inner protective film of the polarizing plate, insignificantly affects the moisture
absorptivity and the moisture transmissivity of the polarizing plate. Thus, it is possible to select various types of inner
protective films in consideration of improvement in adhesion strength to the liquid crystal cell and prevention of light
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leakage and egg-mura.
[0012] Therefore, it is an object of the present invention to provide a liquid crystal display that includes polarizing plates
arranged so that durability is excellent in a humid atmosphere and prevents light leakage and egg-mura, and a polarizing
plate used in the same.
[0013] In order to achieve the above object, the present invention provides a polarizing plate according to claim 1 and
a liquid crystal display according to claim 5.

Advantageous Effects

[0014] A liquid crystal display comprising a polarizing plate according to the present invention is advantageous in that
functions of a polarizing plate are insignificantly reduced and light leakage and egg-mura are prevented in a humid
atmosphere. Furthermore, yellowing does not occur.

Brief Description of Drawings

[0015]

Fig. 1 illustrates a structure of a conventional polarizing plate;
Fig. 2 illustrates a structure of a liquid crystal display that includes a conventional polarizing plate;
Fig. 3 illustrates a structure of a liquid crystal display that includes a conventional polarizing plate;
Fig. 4 illustrates a structure of a liquid crystal display according to an embodiment of the present invention;
Figs. 5 to 10 illustrate structures of polarizing plates according to embodiments of the present invention;
Figs. 11 to 13 illustrate light leakage prevention of the liquid crystal display according to the type of outer and inner
protective films of the polarizing plate;
Figs. 14 and 15 are graphs showing optical properties of the polarizing plates that are produced in Examples 1 and
2 before and after UV is radiated; and
Fig. 16 schematically illustrates a procedure of measuring the transmissivity of the polarizing plate.

Best Mode for Carrying out the Invention

[0016] Hereinafter, the present invention will be described in detail. A polarizing plate according to the invention is
defined by claims 1-4. A liquid crystal display according to the invention is defined by claims 5-23.
[0017] A liquid crystal display according to the present invention includes a liquid crystal cell and a first polarizing plate
and a second polarizing plate respectively provided on each side of the liquid crystal cell. In the liquid crystal display,
the first polarizing plate and the second polarizing plate each includes a polyvinyl alcohol polarizing film and protective
films provided on both sides of the polyvinyl alcohol polarizing film, the protective films that are provided on surfaces
opposite to the liquid crystal cell of the first polarizing plate and the second polarizing plate each has the vapor trans-
missivity of 100 g/m2Day or less, and the protective films that are provided on surfaces abutting the liquid crystal cell of
the first polarizing plate and the second polarizing plate each has the vapor transmissivity of more than 1,500 g/m2Day.
The structure of the liquid crystal display according to the present invention is shown in Fig. 4, but the scope of the
present invention is not limited thereto.
[0018] Additionally, in the liquid crystal display according to the present invention, the protective films that are provided
on surfaces opposite to the liquid crystal cell of the first polarizing plate and the second polarizing plate each has the
vapor transmissivity of 100 g/m2Day or less, the protective films that are provided on surfaces abutting the liquid crystal
cell of the first polarizing plate and the second polarizing plate each has the vapor transmissivity of more than 200
g/m2Day, and the film having the vapor transmissivity of 100 g/m2Day or less contains a UV absorbing agent or a UV
absorption layer is provided on an upper surface or a lower surface of the film having the vapor transmissivity of 100
g/m2Day or less.
[0019] In the present invention, the film that has the vapor transmissivity of 100 g/m2Day or less is used as the protective
film of the polarizing plate that is disposed at an outermost edge of the liquid crystal display. Thus, reduction in functions
of the polarizing plate in a humid atmosphere is very efficiently prevented as compared to a liquid crystal display in which
the film having the vapor transmissivity of 100 g/m2Day or less is used, but is disposed at another position, for example,
at an inner protective film of the polarizing plate shown in Fig. 3.
[0020] In addition, since the film having the vapor transmissivity of more than 1500 g/m2 Day is used as the protective
film of the polarizing film that is provided on the surface abutting the liquid crystal cell, light leakage, yellowing, and egg-
mura are desirably prevented. The term "egg-mura" means formation of an egg-shaped stain. In the case where the UV
absorbing agent is added to the protective film of the polarizing film that is provided on the surface opposite to the liquid
crystal cell or the UV absorption layer is provided on the protective film to ensure a UV absorption ability, even though
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the film having the vapor transmissivity of more than 200 g/m2Day is used as the polarizer protective film that is provided
on the surface abutting the liquid crystal cell, light leakage, yellowing, and egg-mura are desirably prevented.
[0021] In the present invention, a film where molecules of a polymer film formed by using polyvinyl alcohol are arranged
in a predetermined direction and iodine or a dichromatic material is adsorbed may be used as the polyvinyl alcohol
polarizing film that is an element constituting the first polarizing plate and the second polarizing plate. Examples of the
film include a polyvinyl alcohol · iodine polarizing film that is formed by uniaxially stretching the film in a boric acid bath
after iodine is adsorbed on the polyvinyl alcohol film, a polyvinyl alcohol · dye polarizing film that is formed by uniaxially
stretching the film after a dichromatic dye is diffused and adsorbed on a polyvinyl alcohol film, a polyvinyl alcohol ·
polyvinylene polarizing film that has a polyvinylene structure and is formed by adsorbing iodine on a polyvinyl alcohol
film and stretching the film, a polyvinyl alcohol · metal polarizing film that is formed by adsorbing metal such as silver,
mercury, and iron on a polyvinyl alcohol film, a near-ultraviolet polarizing film that is formed by treating a polyvinyl alcohol
film using a boric acid solution containing potassium iodide and sodium thiosulfate, and a polarizing film in which a
dichromatic dye is added to a surface and/or an inside of a polyvinyl alcohol film that includes denatured polyvinyl alcohol
having a cation group in a molecule thereof. However, the examples of the film are not limited thereto, and any film
known in the related art may be used.
[0022] The method of producing the polyvinyl alcohol polarizing film is not limited. Examples of the method may include
a method of adsorbing iodine ions after a polyvinyl alcohol film is stretched, a method of performing stretching after a
polyvinyl alcohol film is dyed by using a dichromatic dye, a method of performing dyeing by means of a dichromatic dye
after a polyvinyl alcohol film is stretched, a method of performing stretching after a dichromatic dye is printed on a
polyvinyl alcohol film, a method of performing printing by means of a dichromatic dye after a polyvinyl alcohol film is
stretched, and the like. Specific examples include a method of producing a polarizing film, which includes dissolving
iodine in a potassium iodide solution to produce iodine ions, adsorbing the ions on a polyvinyl alcohol film, stretching
the film, and immersing the stretched film in a 1 to 4% boric acid aqueous solution at 30 to 40°C; a method of producing
a polarizing film, which includes treating a polyvinyl alcohol film by means of a boric acid, uniaxially stretching the film
3 to 7 times, immersing the film in a 0.05 to 5% dichromatic dye aqueous solution at 30 to 40°C to adsorb a dye on the
film, and drying the film at 80 to 100°C to perform heat fixing; and the like.
[0023] In the present invention, the protective film that is provided on a side of the polyvinyl alcohol polarizing film and
has the vapor transmissivity of 100 g/m 2Day or less is disposed at an outermost edge of the liquid crystal display
according to the present invention to significantly prevent reduction in functions of the polarizing film due to moisture
and light leakage and egg-mura. In the present invention, the vapor transmissivity is not limited, but may be a value that
is measured at 40°C under a relative humidity condition of 90%.
[0024] In the film has the vapor transmissivity of 100 g/m2Day or less, the smaller the vapor transmissivity the better.
Furthermore, if the film has the vapor transmissivity of more than 100 g/m2Day, it is difficult to protect the polarizing film
from moisture. In the case of the film that has the vapor transmissivity of 100 g/m2Day or less, the vapor transmissivity
is preferably 0.1 to 50 g/m2Day, and more preferably 0.5 to 10 g/m2Day.
[0025] The type of film that has the vapor transmissivity of 100 g/m2Day or less is not limited as long as the film has
the vapor transmissivity which is in the above-mentioned range and does not negatively affect functions of the polarizing
plate and the liquid crystal display. Non-limiting examples of the film that has the vapor transmissivity of 100 g/m2Day
or less include COP (cycloolefin polymer), COC (cycloolefin copolymer), PNB (polynorbornene), and PET (polyethylene
terephtalate).
[0026] It is preferable that the thickness of the film that has the vapor transmissivity of 100 g/m2Day or less be in the
range of 30 to 100 micrometers.
[0027] In an embodiment of the present invention, the film that is provided on the surface abutting the liquid crystal
cell of the polyvinyl alcohol polarizing film and has the vapor transmissivity of more than 1,500 g/m2Day is combined
with the film that has the vapor transmissivity of 100 g/m2Day or less to desirably prevent light leakage and egg-mura
of the liquid crystal display, and various types of adhesives such as an adhesive containing a solvent may be used when
the first polarizing plate or the second polarizing plate and the liquid crystal cell are adhered to each other or when the
polarizing film and the protective film are adhered to each other.
[0028] In another embodiment of the present invention, the film that is provided on the surface abutting the liquid
crystal cell of the polyvinyl alcohol polarizing film and has the vapor transmissivity of more than 200 g/m2Day is combined
with the film that contains a UV absorbing agent added thereto or has a UV absorption ability due to a UV absorption
layer and has the vapor transmissivity of 100 g/m2Day or less to ensure the above-mentioned effects.
[0029] It is preferable that the protective film of the polarizing film that is provided on the surface abutting the liquid
crystal cell has the vapor transmissivity of more than 1,500 g/m2Day and 5,000 g/m2Day or less.
[0030] Since the film that has the vapor transmissivity of more than 1,500 g/m 2Day is used in conjunction with the
film that has the very low vapor transmissivity, that is, the vapor transmissivity of 100 g/m2Day or less, if the vapor
transmissivity is less than 1,500 g/m2Day, it is difficult to vaporize the solvent in the case where the adhesive containing
the solvent is used. Thus, there is a problem in that adhesion strength is reduced. The film having the vapor transmissivity
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of more than 1,500 g/m2Day may be used as the protective film of the polarizing film that is provided on the surface
abutting the liquid crystal cell to reduce a drying time of the adhesive, thus improving the productivity. In addition, since
a drying process can be performed at low temperatures, it is possible to prevent problems such as reduction alignment
stability or change of colors of the polarizing film that may occur during the drying at high temperatures. In the case
where the film that has the vapor transmissivity less than 1,500 g/m2Day is used as the protective film of the polarizing
film provided on the surface abutting the liquid crystal cell, since it is difficult to desirably dry the adhesive used to adhere
the polarizing film and the protective film to each other, stains or traces may be formed due to the adhesive. Furthermore,
if a retention time in an oven is increased in order to perform the desirable drying, the productivity is reduced, and if the
film is left at high temperatures, optical properties are reduced.
[0031] Additionally, the vapor transmissivity of the film having the vapor transmissivity of more than 1,500 g/m2Day
may be controlled to 5,000 g/m2Day or less to reduce curling (curling of the polarizing plate) which may occurs due to
different moisture trans-missivities of two protective films that protect a single polarizing film.
[0032] In the case where the film that has the vapor transmissivity of 100 g/m2Day or less has the UV absorption
ability, if the vapor transmissivity of the protective film of the polarizing film that is provided on the surface abutting the
liquid crystal cell is more than 200 g/m2Day, it is possible to prevent yellowing which may occur when the sunlight is
radiated over a long period of time. Thus, desired properties of the polarizing plate are obtained. In this case, however,
it is preferable that the vapor transmissivity of the protective film of the polarizing film provided on the surface abutting
the liquid crystal cell be more than 1500 g/m2Day.
[0033] The type of protective film of the polarizing film that is provided on the surface abutting the liquid crystal cell is
not limited as long as the film has the vapor transmissivity which is in the above-mentioned range and does not negatively
affect functions of the polarizing plate and the liquid crystal display. In the present invention, a polyester film, a polyolefin
film, an acetyl cellulose film, a polycarbonate film, a polyvinyl alcohol film, a polyether sulfone film, a polyarylate film, a
polyimide film, a polyamide imide film, a polyamide film, and the like may be used. In order to ensure desirable performance
of the polarizing film, an acetate resin such as triacetyl cellulose is preferably used so that an appearance and a flatness
of the film are excellent and the vapor transmissivity is easily controlled to be in the above-mentioned range.
[0034] It is preferable that the thickness of the protective film of the polarizing film that is provided on the surface
abutting the liquid crystal cell be in the range of 30 to 100 micrometers.
[0035] In the present invention, the films that are used as the protective films of the first polarizing plate and the second
polarizing plate may be subjected to surface treatment in order to improve adhesion strength to the polyvinyl alcohol
polarizing film or the liquid crystal cell.
[0036] In the present invention, the adhesion of the protective film and the polyvinyl alcohol polarizing film and the
adhesion of the polarizing plate and the liquid crystal cell may be performed by using an adhesive which is known in the
related art. Non-limiting examples thereof include a UV-curable adhesive, a solvent adhesive, an aqueous adhesive, a
thermosetting adhesive, and the like. It is preferable to use the solvent or aqueous adhesive in views of productivity.
Specifically, the polyvinyl alcohol adhesive, the polyurethane adhesive, and the like may be used. Particularly, in the
present invention, in order to prevent light leakage at high temperatures, it is preferable to use a hard type adhesive in
the polarizing plate.
[0037] In the polarizing plate that includes the polarizing film and the protective film, when the polarizing film and the
protective film are laminated with each other by using the above-mentioned adhesive and then dried, the moisture content
is set to be in a predetermined range to improve heat resistance of the polarizing plate. It is preferable that the moisture
content after the polarizing plate is dried is 1 to 2 wt% based on a total weight of the polarizing plate.
[0038] In the present invention, when the protective films of the first polarizing plate and the second polarizing plate
are produced, various types of additives such as a UV absorbing agent, an anti-blocking agent, a lubricant, an antistatic
agent, and a stabilizer may be used if necessary.
[0039] Particularly, it is preferable to add the UV absorbing agent to the film that has the vapor transmissivity of 100
g/m2Day or less and is used as the outer protective film of the first polarizing plate or the second polarizing plate.
Specifically, in order to ensure reliability of the polarizing plate in respects to UV, that is, in order to ensure the same
polarizing efficiency after a predetermined time, it is preferable that a layer for protecting the polarizing film from UV be
provided between a UV light source such as a backlight lamp (BLU Lamp) or solar light and the polarizing film. This is
because the color of the polarizing plate is changed as the color of the protective film is changed. In addition, if UV is
radiated, since the alignment property of iodine molecules is poor in the polarizing film, a contrast ratio of the liquid
crystal display may be reduced with time or the color sense thereof may be changed with time. If the UV protective layer
is not provided, it is difficult to use the polarizing plate due to reduction in polarizing efficiency.
[0040] Accordingly, in the present invention, the UV absorbing agent may be added to the protective film that is provided
between the solar light and the polarizing film and is disposed to be closest to an observer or the protective film that is
provided between the backlight lamp and the polarizing film and has the vapor transmissivity of 100 g/m2 Day or less
among the protective films for protecting the polarizing films. Furthermore, the UV absorption layer may be formed on
an upper surface or a lower surface of the film that has the vapor transmissivity of 100 g/m2Day or less, which will be
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described below. For example, the UV absorbing agent may be applied on the film that has the vapor transmissivity of
100 g/m2Day or less to form the UV absorption layer. Alternatively, in the case where the antireflection layer or the hard
coating layer is formed on the film that has the vapor transmissivity of 100 g/m2Day or less, the UV absorbing agent
may be added to the layers. The UV absorbing agent may be added to the adhesive layer that is used to adhere the
polarizing film and the film having the vapor transmissivity of 100 g/m2Day or less to each other. If the outer protective
film of each of the polarizing plates has excellent resistance to UV, even though the inner protective film of each of the
polarizing plates has relatively low resistance to UV, the inner protective film insignificantly affects a change in color of
the polarizing plate. Particularly, it is important to provide resistance to UV to the protective film of the polarizing film
that is disposed to be closest to an observer of the liquid crystal display, that is, the protective film that is provided
between the solar light and the polarizing film.
[0041] Furthermore, in the liquid crystal display according to the present invention, one or more layers that are selected
from the group consisting of an antireflection layer, a low reflection coating layer, a luminance improvement layer, an
antistatic coating layer, and a hard coating layer may be further provided on the film that is disposed at an outermost
edge of the liquid crystal display and the vapor transmissivity of 100 g/m2 Day or less. The antireflection layer, the low
reflection coating layer, the luminance improvement layer, the antistatic coating layer, or the hard coating layer may be
provided on the surface that is opposite to the backlight of the liquid crystal display. The antireflection layer, the luminance
improvement layer, or the hard coating layer may be provided on the surface abutting the backlight of the liquid crystal
display. The UV absorbing agent may be further added to the layers of the liquid crystal display that is closest to an
observer.
[0042] Specifically, the antireflection layer or the low reflection coating layer functions to prevent an observer from
being dazzled in respects to the liquid crystal display. For example, the film that has the vapor transmissivity of 100
g/m2Day or less may be subjected to antireflection or low reflection coating to form the antireflection layer or the low
reflection coating layer. Examples of a coating solution include, but are not limited to a composition comprising silica,
an acryl binder, etc. The antireflection layer is also called as a layer incurring haze.
[0043] The UV absorption layer acts as a UV protective layer between the polarizing film and the UV light source to
prevent discoloring of the polarizing plate due to UV. The UV absorbing agent may be added to the protective film of
the polarizing film, particularly, the protective film of the polarizing film of the liquid crystal display that is disposed to be
closest to an observer to form the UV absorption layer described above, the UV absorption layer may be applied on the
protective film of the polarizing film or on another functional layer that is disposed on the protective film to form the UV
absorption layer, or the UV absorbing agent may be added during the production of another functional layer to form the
UV absorption layer. Alternatively, the UV absorbing agent may be added to the adhesive layer that is used to adhere
the PVA polarizing film and the protective film to each other to form the UV absorption layer.
[0044] The luminance improvement layer functions to improve luminance of light that is emitted from the backlight.
The luminance improvement film may be adhered to the protective film of the polarizing film, particularly, the protective
film of the polarizing film that is disposed close to the backlight by using a pressure sensitive adhesive (PSA), or in the
case where the luminance improvement film has the vapor transmissivity of 100 g/m2Day or less, the luminance im-
provement film may be directly adhered to the polarizing film.
[0045] The antistatic coating layer functions to prevent generation of inferior liquid crystal display modules due to static
electricity, and coating may be performed to reduce surface resistance, thereby preventing static electricity from occurring
on the surface of the polarizing plate. A coating solution that contains polythiophene may be used to form the antistatic
coating layer, but the component contained in the coating solution is not limited thereto.
[0046] The hard coating layer functions to improve resistance to scratches of the liquid crystal display and easily
remove stains formed by pens or the like. For example, when the liquid crystal modules (LCM) are produced and then
transported to a liquid crystal display set maker, the film that is interposed between the polarizing film and the backlight
may come into contact with the backlight sheet, thus forming defects. The defects may be confirmed by a vibration test.
After a liquid crystal module is prepared and a 1.5 g weight is put on the liquid crystal module and vibrated for 1 hour,
the liquid crystal module is operated to confirm nonuniform luminance or stains. The above-mentioned problems may
occur in the case where hardness of the film that has the vapor transmissivity of 100 g/m2Day or less is low in the liquid
crystal display according to the present invention. In order to prevent the above-mentioned problems from occurring, it
is preferable that the film that has the vapor transmissivity of 100 g/ m2Day or less be subjected to hard coating. This
prevents damage to the film which h as the vapor transmissivity of 100 g/m2Day or less and is disposed at an outermost
edge of the liquid crystal display, for example, the cycloolefin film, due to the low hardness during a process of adhering
the liquid crystal module to the backlight. For example, a coating solution that contains an acryl binder, silica, or the like
may be applied on the film that has the vapor transmissivity of 100 g/m2Day or less to form the hard coating layer, but
the types of material and process during the formation of the hard coating layer are not limited thereto.
[0047] Furthermore, in the liquid crystal display according to the present invention, the film that is provided on the
polyvinyl alcohol polarizing film and has the vapor transmissivity of more than 200 g/m2Day and the luminance improve-
ment film that is provided on the film having the vapor transmissivity of more than 200 g/m2Day may be further provided
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between the polyvinyl alcohol polarizing film and the film having the vapor transmissivity of 100 g/m2Day or less of the
first polarizing plate or the second polarizing plate. It is preferable that the film having the vapor transmissivity of more
than 200 g/m2Day have the vapor transmissivity of more than 1,500 g/m2Day.
[0048] The type of liquid crystal cell that is used in the liquid crystal display according to the present invention is not
limited but may be a liquid crystal cell known in the related art. In the present invention, an IPS-, TN-, or VA-mode liquid
crystal cell may be used.
[0049] The liquid crystal display according to the present invention may further include an optical compensation film
between the first polarizing plate and the liquid crystal cell and/or between the second polarizing plate and the liquid
crystal cell if necessary.
[0050] The present invention provides a polarizing plate that is useful to the above-mentioned liquid crystal display.
[0051] According to an embodiment of the present invention, a polarizing plate includes a polyvinyl alcohol polarizing
film, a film that is provided on an upper surface of the polyvinyl alcohol polarizing film and has the vapor transmissivity
of 100 g/m 2Day or less, a film that is provided on a lower surface of the polyvinyl alcohol polarizing film and has the
vapor transmissivity of more than 200 g/m2Day, and a UV absorption layer that is provided on the upper or lower surface
of the film having the vapor transmissivity of 100 g/m2Day or less. It is preferable that the film having the vapor trans-
missivity of more than 200 g/m2Day have the vapor transmissivity of more than 1,500 g/m2 Day.
[0052] In the polarizing plate, one or more layers that are selected from the group consisting of an antireflection layer,
a low reflection coating layer, a luminance improvement layer, an antistatic coating layer, and a hard coating layer may
be further provided between the film having the vapor transmissivity of 100 g/m2Day or less and the UV absorption layer
or on the upper surface of the UV absorption layer. A UV absorbing agent may be added to the layers that are disposed
close to an observer observing the liquid crystal display. Furthermore, in the polarizing plate, a film that is provided on
an upper surface of the polyvinyl alcohol polarizing film and has the vapor transmissivity of more than 200 g/m2Day and
a luminance improvement film that is provided on an upper surface of the film having the vapor transmissivity of more
than 200 g/m2Day may be further provided between the polyvinyl alcohol polarizing film and the film having the vapor
transmissivity of 100 g/m2Day or less.
[0053] Specific embodiments of the present invention will be described in detail with reference to the drawings, but
the scope of the present invention is not limited thereto.
[0054] The polarizing plate according to the present invention may have the structure shown in Fig. 5. Specifically,
the polarizing plate shown in Fig. 5 includes a polyvinyl alcohol polarizing film, a film that is provided on an upper surface
of the polyvinyl alcohol polarizing film and has the vapor transmissivity of 100 g/m2Day or less, a film that is provided
on a lower surface of the polyvinyl alcohol polarizing film and has the vapor transmissivity of more than 200 g/m2Day,
and a UV absorption layer and an antireflection layer or a low reflection coating layer that are provided on the upper
surface of the film having the vapor transmissivity of 100 g/m2Day or less. The polarizing plate may be disposed to close
to an observer observing the liquid crystal display.
[0055] The polarizing plate according to the present invention may have the structure shown in Fig. 6. Specifically,
the polarizing plate shown in Fig. 6 includes a polyvinyl alcohol polarizing film, a film that is provided on an upper surface
of the polyvinyl alcohol polarizing film and has the vapor transmissivity of 100 g/m 2Day or less, a film that is provided
on a lower surface of the polyvinyl alcohol polarizing film and has the vapor transmissivity of more than 200 g/m2Day,
and a UV absorption layer and an antireflection layer or a hard coating layer that are provided on the upper surface of
the film having the vapor transmissivity of 100 g/m2Day or less. The polarizing plate may be disposed to close to the
backlight of the liquid crystal display.
[0056] The polarizing plate according to the present invention may have the structure shown in Fig. 7. Specifically,
the polarizing plate shown in Fig. 7 includes a polyvinyl alcohol polarizing film, a film that is provided on an upper surface
of the polyvinyl alcohol polarizing film and has the vapor transmissivity of 100 g/m 2Day or less, a film that is provided
on a lower surface of the polyvinyl alcohol polarizing film and has the vapor transmissivity of more than 200 g/m2Day,
and a UV absorption layer and a luminance improvement film that are provided on the upper surface of the film having
the vapor transmissivity of 100 g/m2Day or less. The polarizing plate may be disposed to close to the backlight of the
liquid crystal display.
[0057] The polarizing plate according to the present invention may have the structure shown in Fig. 9. Specifically,
the polarizing plate shown in Fig. 9 includes a polyvinyl alcohol polarizing film, a film that is provided on an upper surface
of the polyvinyl alcohol polarizing film and has the vapor transmissivity of 100 g/m 2Day or less, a film that is provided
on a lower surface of the polyvinyl alcohol polarizing film and has the vapor transmissivity of more than 200 g/m2Day,
and a UV absorption layer and an antistatic coating layer that are provided on the upper surface of the film having the
vapor transmissivity of 100 g/m2Day or less. The polarizing plate may be disposed to close to an observer observing
the liquid crystal display.
[0058] The polarizing plate according to the present invention may have the structure shown in Fig. 10. Specifically,
the polarizing plate shown in Fig. 10 includes a polyvinyl alcohol polarizing film, a film that is provided on an upper
surface of the polyvinyl alcohol polarizing film and has the vapor transmissivity of 100 g/m 2Day or less, a film that is
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provided on a lower surface of the polyvinyl alcohol polarizing film and has the vapor transmissivity of more than 200
g/m2Day, and a UV absorption layer and a hard coating layer that are provided on the upper surface of the film having
the vapor transmissivity of 100 g/m2Day or less. The polarizing plate may be disposed to close to an observer observing
the liquid crystal display.
[0059] According to another embodiment of the present invention, a polarizing plate includes a polyvinyl alcohol
polarizing film, a film that is provided on an upper surface of the polyvinyl alcohol polarizing film and has the vapor
transmissivity of more than 200 g/m2Day, a luminance improvement film that is provided on an upper surface of the film
having the vapor transmissivity of more than 200 g/m2Day, a film that is provided on the luminance improvement film
and has the vapor transmissivity of 100 g/m2Day or less, a UV absorption layer that is provided on the upper surface of
the film having the vapor transmissivity of 100 g/m2Day or less, and a film that is provided on a lower surface of the
polyvinyl alcohol polarizing film and has the vapor transmissivity of more than 200 g/m2Day. The polarizing plate having
the above-mentioned structure is shown in Fig. 8.
[0060] Elements that constitute the polarizing plate according to the present invention are the same as those of the
liquid crystal display. The polarizing plate according to the present invention may further include an adhesive layer that
is provided on the surface of the film that is in contact with the liquid crystal cell and has the vapor transmissivity of more
than 200 g/m2Day.
[0061] Furthermore, an adhesive layer may be provided between the polarizing film and the protective film of the
polarizing plate to adhere the polarizing film and the protective film to each other. In this connection, a UV absorbing
agent may be added to the adhesive layer that is interposed between the polarizing film and the film having the vapor
transmissivity of 100 g/m2Day or less.

Mode for the Invention

[0062] A better understanding of the present invention may be obtained in light of the following Examples which are
set forth to illustrate, but are not to be construed to limit the present invention.

EXAMPLES 1 and 2 AND COMPARATIVE EXAMPLES 1 to 4

[0063] The liquid crystal modules that included liquid crystal cells and polarizing plates containing the protective films
shown in the following Table 1 provided on both sides of the liquid crystal cell were produced. The IPS liquid crystal cell
which was filled with the liquid crystal having the pre-tilt angle of 2°, the dielectric anisotropy Δε of +7, and the birefringence
Δn of 0.1 and had the cell gap of 3.4 mm was used as the liquid crystal cell of the liquid crystal module. The polyvinyl
alcohol polarizing film was used as the polarizing film of the liquid crystal module. The polarizing film and the protective
film were adhered and the polarizing plate and the liquid crystal cell were adhered by using the adhesive where polyvinyl
alcohol was dissolved in water. In the case where the UV absorbing agent (2,2-dihydroxy-4-methoxybenzophenone)
was contained, the UV absorbing agent was added to the coating layer of the outer protective film.
Table 1
[Table 1]

[Table]

Test conditions of Examples 1 and 2 and Comparative Examples 1 to 4

Outer protective 
film of first 
polarizing plate

Inner protective 
film of first 
polarizing plate

Inner protective 
film of second 
polarizing plate

Outer protective 
film of second 
polarizing plate

UV 
absorbing 
agent

Example 1 COP (vapor 
transmissivit y 5 
g/m2Day, moisture 
absorptivity 0.1% 
or less, and 
thickness 60 mm)

TAC (vapor 
transmissivit y 
2400 g/m2 Day, 
moisture 
absorptivity 3.9%, 
and thickness 80 
mm)

TAC (vapor 
transmissivit y 
2400 g/m2 Day, 
moisture 
absorptivity 3.9%, 
and thickness 80 
mm)

COP (vapor 
transmissivit y 5 
g/m2Day, moisture 
absorptivity 0.1% 
or less, and 
thickness 60 mm)

Contained 
in outer 
protective 
film
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[0064] The liquid crystal modules that were produced in Example 1 and Comparative Example 1 were left in a 80%
chamber at 50°C for 72 hours and then discharged from the chamber. Four corners of the liquid crystal cell in the black
mode state at normal temperature and the outskirts thereof were observed by the naked eye in views of a difference in
luminance to evaluate prevention of light leakage. The procedures were repeated twice in respects to the liquid crystal
module of Example 1 and three times in respects to the liquid crystal module of Comparative Example 1. The evaluation
results are shown in Fig. 11.
[0065] The liquid crystal modules that were produced in Examples 1 and 2 and Comparative Examples 2 to 4 were
left in a 80% chamber at 50°C for 24 hours and then discharged from the chamber. Four corners of the liquid crystal cell
in the black mode state at normal temperature and the outskirts thereof were observed by the naked eye in views of a
difference in luminance to evaluate prevention of light leakage. The evaluation results are shown in Fig. 12.
[0066] The liquid crystal modules that were produced in Examples 1 and 2 were left in a 80% chamber at 50°C for
240 hours and then discharged from the chamber. Four corners of the liquid crystal cell in the black mode state at normal
temperature and the outskirts thereof were observed by the naked eye in views of a difference in luminance to evaluate

(continued)

Test conditions of Examples 1 and 2 and Comparative Examples 1 to 4

Outer protective 
film of first 
polarizing plate

Inner protective 
film of first 
polarizing plate

Inner protective 
film of second 
polarizing plate

Outer protective 
film of second 
polarizing plate

UV 
absorbing 
agent

Comparative 
Example 1

TAC (vapor 
transmissivit y 
2400 g/m2 Day, 
moisture 
absorptivity 3.9%, 
and thickness 80 
mm)

TAC (vapor 
transmissivit y 
2400 g/m2 Day, 
moistur e 
absorptivity 3.9%, 
and thickness 80 
mm)

TAC (vapor 
transmissivit y 
2400 g/m2 Day, 
moisture 
absorptivity 3.9%, 
and thickness 80 
mm)

TAC (vapor 
transmissivit y 
2400 g/m2 Day, 
moisture 
absorptivity 3.9%, 
and thickness 80 
mm)

Contained 
in outer 
protective 
film

Comparative 
Example 2

TAC (vapor 
transmissivit y 
2400 g/m2 Day, 
moisture 
absorptivity 3.9%, 
and thickness 80 
mm)

COP (vapor 
transmissivit y 5 
g/m2Day, moisture 
absorptivity 0.1% 
or less, and 
thickness 60 mm)

COP (vapor 
transmissi vit y 5 
g/m2Day, moisture 
absorptivity 0.1% 
or less, and 
thickness 60 mm)

TAC (vapor 
transmissivit y 
2400 g/m2 Day, 
moisture 
absorptivity 3.9%, 
and thickness 80 
mm)

Contained 
in outer 
protective 
film

Comparative 
Example 3

TAC (vapor 
transmissivit y 
2400 g/m2 Day, 
moisture 
absorptivity 3.9%, 
and thickness 80 
mm)

COP (vapor 
transmissivit y 5 
g/m2Day, moisture 
absorptivity 0.1% 
or less, and 
thickness 60 mm)

TAC (vapor 
transmissivit y 
2400 g/m2 Day, 
moisture 
absorptivity 3.9%, 
and thickness 80 
mm)

COP (vapor 
transmissivit y 5 
g/m2Day, moisture 
absorptivity 0.1% 
or less, and 
thickness 60 mm)

Contained 
in outer 
protective 
film

Comparative 
Example 4

COP (vapor 
transmissivit y 5 
g/m2 Day, moisture 
absorptivity 0.1% 
or less, and 
thickness 60 mm)

TAC (vapor 
transmissivit y 
2400 g/m2 Day, 
moisture 
absorptivity 3.9%, 
and thickness 80 
mm)

COP (vapor 
transmissi vit y 5 
g/m2Day, moisture 
absorptivity 0.1% 
or less, and 
thickness 60 mm)

TAC (vapor 
transmissivit y 
2400 g/m2 Day, 
moisture 
absorptivity 3.9%, 
and thickness 80 
mm)

Contained 
in outer 
protective 
film

Example 2 COP (vapor 
transmissivit y 5 
g/m2Day, moisture 
absorptivity 0.1% 
or less, and 
thickness 60 mm)

TAC (vapor 
transmissivit y 
2400 g/m2 Day, 
moisture 
absorptivity 3.9%, 
and thickness 80 
mm)

TAC (vapor 
transmissivit y 
2400 g/m2 Day, 
moisture 
absorptivity 3.9%, 
and thickness 80 
mm)

COP (vapor 
transmissivit y 5 
g/m2Day, moisture 
absorptivity 0.1% 
or less, and 
thickness 60 mm)

None
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prevention of light leakage. The evaluation results are shown in Fig. 13.
[0067] In Comparative Examples 1 to 4, the light leakage was observed immediately after the liquid crystal modules
were discharged from the chambers, and light leakage were growing worse at normal temperature. However, in Examples
1 and 2, even though the liquid crystal modules were left at normal temperature for 6 hours, the light leakage was not
observed.
[0068] In addition, an antireflection layer (AG coating) was formed on a COP layer of each of the liquid crystal modules
that were produced in Examples 1 and 2 and Comparative Examples 1 to 4, UV was radiated on the COP layer on which
the antireflection layer was provided by using a UVA-340 lamp as the UV lamp for 150 hours, and the polarizing plate
was observed. The yellowing was evaluated by using a UV-VIS Spectrophotometer (trade name: model U-3310, man-
ufactured by Hitachi, Inc.). In this case, the yellowing did not occurred in Examples 1 and Comparative Examples 1 to
4, but yellowing occurred in Example 2.
[0069] Tc (cross transmissivity) and Ts (simple transmissivity) of each of the liquid crystal modules of Examples 1 and
2 were evaluated before and after radiation of UV, and the results are shown in Figs. 14 and 15. Tc (cross transmissivity)
and Ts (simple transmissivity) were obtained by using the following procedure. A sample was perpendicularly fixed in
respects to an optical axis of the spectrophotometer, and measurement was performed when the absorption axis of the
sample was 45° and 135°. The measurement wavelength was in the range of 400 to 700 nm, and the measurement
was performed at intervals of 10 nm to obtain T45 (λ), T135 (λ), TC45 (λ), and TC135 (λ) (see Fig. 16). Tc (cross trans-
missivity) and Ts (simple transmissivity) were calculated by using the obtained values based on the luminosity correction
according to a 2° visual field XYZ system of the JIS Z 8701.
simple transmissivity :

cross transmissivity :

K : correction coefficient (0.09395)
S(λ) : relative spectral distribution of light source
y(λ) : metamerism coefficient

Table 2
[Table 2]

[0070] From the results of Comparative Examples and Examples, it can be seen that in the case where the protective
film of the polarizing film having the vapor transmissivity of 100 g/m2Day or less is disposed at an outermost edge of
the liquid crystal display and the film having the vapor transmissivity of more than 1,500 g/m2Day is used as the protective
film provided on another side of the polarizing film, light leakage is avoided. Furthermore, in the case where the protective
film does not contain the UV absorbing agent, yellowing is prevented only when the UV absorbing agent is added to the film.

[Table]

Evaluation results of Examples 1 and 2 and Comparative Examples 1 to 4

Light leakage Yellowing

Example 1 None None

Comparative Example 1 Observed None

Comparative Example 2 Observed None

Comparative Example 3 Observed None

Comparative Example 4 Observed None

Example 2 None Observed
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EXAMPLE 3 and COMPARATIVE EXAMPLE 5

[0071] The liquid crystal modules were produced by using the same procedure as Example 2, except that the polarizing
plate contained the protective film shown in the following Table 3, and adhesive stains and traces were observed. After
the polarizing plate was provided on the backlight unit (BLU) in an orthogonal state, a transmission inspection was
performed to observe the adhesive stains by the naked eye, and a reflection inspection was performed to observe the
traces by reflecting light emitted from a fluorescent lamp. The results are described in the following Table 3.
Table 3
[Table 3]

[0072] From the results of Table 3, it can be seen that in the case where the film having the vapor transmissivity of
more than 1500 g/m2Day is used as the inner protective film like Example 3, Example 3 is better than Comparative
Example 5 in terms of the adhesive stains and the traces.

EXAMPLE 4

[0073] In order to confirm degradation of optical properties in the case where the polarizing film was left at high
temperatures to dry the adhesive, the following experiment was performed. After the polyvinyl alcohol polarizing film
was attached to the glass substrate, optical properties such as Tc (cross transmissivity) and Ts (simple transmissivity)
were measured before and after the resulting substrate was left at 80°C for 15 hours, and color values a and b were
calculated. The color values were calculated by using the following procedure. First, the transmissivity of the polarizing
plate at the absorption axis angle of 45° was measured to obtain X and Z values based on the luminosity correction (400
to 700 nm and 10 nm interval) according to a 2° visual field XYZ system of the JIS Z 8701.

K = correction coefficient (0.09395)
S(λ) : relative spectral distribution of light source
x(λ) and z(λ) : metamerism coefficient
Y : simple transmissivity (Ts)

[0074] The color values a and b were obtained by means of the following Equations using the obtained X and Z values.

Table 4

[Table]

Test conditions and results of Example 3 and Comparative Example 5

Outer protective films of first 
and second polarizing plates

Inner protective films of first and second 
polarizing plates

Adhesive 
stain

Trace

Example 3 COP (vapor transmissivity 3 
g/m2Day and thickness 60 
mm)

TAC (vapor transmissivity 2400 g/m2Day 
and thickness 80 mm)

8/20 2/20

Comparative 
Example 5

COP (vapor transmissivity 3 
g/m2Day and thickness 60 
mm)

TAC (vapor transmissivity 1200 g/m2Day 
and thickness 80 mm)

4/20 0/20



EP 2 047 306 B1

12

5

10

15

20

25

30

35

40

45

50

55

[Table 4]

[0075] As shown in Table 4, optical properties are reduced in the case where the polarizing film was left at high
temperatures.
[0076] In the case where the film having the vapor transmissivity of 1500 g/m2Day or less is used as the inner protective
film of the polarizing film, the adhesive that is used to adhere the polarizing film and the protective film to each other is
not easily dried. Thus, if the drying temperature of the adhesive is increased to desirably dry the adhesive, the optical
properties of the polarizing film are reduced.

Claims

1. A polarizing plate for use with a liquid crystal cell to form a liquid crystal display comprising:

a polyvinyl alcohol polarizing film;
a film that is provided on an upper surface of the polyvinyl alcohol polarizing film and
a film that is provided on a lower surface of the polyvinyl alcohol polarizing film, wherein the film provided on
an upper surface of the polyvinyl alcohol polarizing film has the vapor transmissivity of 100 g/m2 Day or less,
the film provided on a lower surface of the polyvinyl alcohol polarizing film has the vapor transmissivity of more
than 200 g/m2 Day, wherein the upper surface of the polyvinyl alcohol polarizing film is that disposed in the
direction to an outermost edge of the liquid crystal display; and the lower surface of the polyvinyl alcohol polarizing
film is that abutting the liquid crystal cell, the polarizing plate further comprises a UV absorption layer that is
provided on the upper or lower surface of the film having the vapor transmissivity of 100 g/m2Day or less,
and a pressure sensitive adhesive layer that is provided on the film having the vapor transmissivity of more than
200 g/m2 Day,
the film having the vapor transmissivity of 100 g/m2Day or less is a film that is made of a material selected from
the group consisting of COP (cycloolefin polymer), COC (cycloolefin copolymer), PNB (polynorbornene), and
PET (polyethylene terephtalate), and
the film having the vapor transmissivity of more than 200 g/m2Day is selected from the group consisting of a
polyester film, a polyolefin film, an acetyl cellulose film, a polycarbonate film, a polyvinyl alcohol film, a polyether
sulfone film, a polyarylate film, a polyimide film, a polyamide imide film, and a polyamide film.

2. The polarizing plate according to claim 1, wherein one or more layers that are selected from the group consisting
of an antireflection layer, a low reflection coating layer, a luminance improvement layer, an antistatic coating layer,
and a hard coating layer are further provided on the upper surface of the film having the vapor transmissivity of 100
g/m2Day or less or an upper surface of the UV absorption layer.

3. The polarizing plate according to claim 1, further comprising:

a film that is provided on an upper surface of the polyvinyl alcohol polarizing film and has the vapor transmissivity
of more than 200 g/m2Day and a luminance improvement film that is provided on an upper surface of the film
having the vapor transmissivity of more than 200 g/m2Day between the polyvinyl alcohol polarizing film and the
film having the vapor transmissivity of 100 g/m2Day or less.

4. The polarizing plate according to claim 1, wherein a moisture content of the polarizing plate is 1 to 2 wt% based on
a total weight of the polarizing plate.

5. A liquid crystal display that includes a liquid crystal cell and a first polarizing plate according to any of claims 1 to 4
and a second polarizing plate according to any of claims 1 to 4 respectively provided on each side of the liquid
crystal cell.

[Table]

Ts Tc a b

Before heat resistant treatment 42.33 0.00311 -1.55 4.27

After heat resistant treatment 43.07 0.00934 -1.97 5.38
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6. The liquid crystal display according to claim 5, wherein the film having the vapor transmissivity of more than 200
g/m2Day is a triacetyl cellulose film.

7. The liquid crystal display according to claim 5, wherein the first polarizing plate or the second polarizing plate and
the liquid crystal cell, or the polyvinyl alcohol polarizing film and the protective film are adhered to each other by
using a solvent adhesive or an aqueous adhesive.

8. The liquid crystal display according to claim 5, wherein the protective film of at least one polarizing plate of the first
polarizing plate and the second polarizing plate contains one or more additives selected from the group consisting
of a UV absorbing agent, an anti-blocking agent, a lubricant, an antistatic agent, and a stabilizer.

9. The liquid crystal display according to claim 5, wherein one or more layers that are selected from the group consisting
of an antireflection layer, a low reflection coating layer, a UV absorption layer, a luminance improvement layer, an
antistatic coating layer, and a hard coating layer are further provided on the film having the vapor transmissivity of
100 g/m2Day or less of at least one polarizing plate of the first polarizing plate and the second polarizing plate.

10. The liquid crystal display according to claim 5, further comprising:

a film that is provided on the polyvinyl alcohol polarizing film and has the vapor transmissivity of more than 200
g/m2Day and a luminance improvement film that is provided on the film having the vapor transmissivity of more
than 200 g/m2Day between the polyvinyl alcohol polarizing film and the film having the vapor transmissivity of
100 g/m2Day or less of at least one polarizing film of the first polarizing plate and the second polarizing plate.

11. The liquid crystal display according to claim 5, wherein an adhesive layer is provided between the polarizing film
and the protective film of at least one polarizing plate of the first polarizing plate and the second polarizing plate and
the adhesive layer contains a UV absorbing agent.

12. The liquid crystal display according to claim 5, wherein each moisture content of the first polarizing plate and the
second polarizing plate is 1 to 2 wt% based on a total weight of the polarizing plate.

13. A liquid crystal display according to any of claims 5 - 12, wherein the protective films that are provided on surfaces
abutting the liquid crystal cell of the first polarizing plate and the second polarizing plate each have the vapor
transmissivity of more than 1,500 g/m2Day.

14. The liquid crystal display according to claim 13, wherein the film having the vapor transmissivity of more than 1,500
g/m2Day is a triacetyl cellulose film.

15. The liquid crystal display according to claim 13, wherein the first polarizing plate or the second polarizing plate and
the liquid crystal cell, or the polyvinyl alcohol polarizing film and the protective film are adhered to each other by
using a solvent adhesive or an aqueous adhesive.

16. The liquid crystal display according to claim 13, wherein the protective film of at least one polarizing plate of the first
polarizing plate and the second polarizing plate contains one or more additives selected from the group consisting
of a UV absorbing agent, an anti-blocking agent, a lubricant, an antistatic agent, and a stabilizer.

17. The liquid crystal display according to claim 13, wherein each of the films having the vapor transmissivity of 100
g/m2Day or less of the first polarizing plate and the second polarizing plate contains the UV absorbing agent.

18. The liquid crystal display according to claim 13, wherein one or more layers that are selected from the group consisting
of an antireflection layer, a low reflection coating layer, a UV absorption layer, a luminance improvement layer, an
antistatic coating layer, and a hard coating layer are further provided on the film having the vapor transmissivity of
100 g/m2Day or less of at least one polarizing plate of the first polarizing plate and the second polarizing plate and .

19. The liquid crystal display according to claim 18, wherein at least one layer of the layers that are provided on the film
having the vapor transmissivity of 100 g/m2Day or less contains a UV absorbing agent.

20. The liquid crystal display according to claim 18, wherein the UV absorption layer is provided on each of the films
having the vapor transmissivity of 100 g/m2Day or less of the first polarizing plate and the second polarizing plate.
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21. The liquid crystal display according to claim 13, further comprising:

a film that is provided on the polyvinyl alcohol polarizing film and has the vapor transmissivity of more than 200
g/m2Day and a luminance improvement film that is provided on the film having the vapor transmissivity of more
than 200 g/m2Day between the polyvinyl alcohol polarizing film and the film having the vapor transmissivity of
100 g/m2Day or less of at least one polarizing film of the first polarizing plate and the second polarizing plate.

22. The liquid crystal display according to claim 13, wherein an adhesive layer is provided between the polarizing film
and the protective film of at least one polarizing plate of the first polarizing plate and the second polarizing plate and
the adhesive layer contains a UV absorbing agent.

23.  The liquid crystal display according to claim 13, wherein each moisture content of the first polarizing plate and the
second polarizing plate is 1 to 2 wt% based on a total weight of the polarizing plate.

Patentansprüche

1. Polarisationsplatte zur Verwendung mit einer Flüssigkristallzelle, um ein Flüssigkristalldisplay zu bilden, umfassend:

einen Polyvinylalkoholpolarisationsfilm;
einen Film, der auf einer oberen Fläche des Polyvinylalkoholpolarisationsfilms bereitgestellt ist, und
einen Film, der auf einer unteren Fläche des Polyvinylalkoholpolarisationsfilms bereitgestellt ist,
wobei der Film, der auf einer oberen Fläche des Polyvinylalkoholpolarisationsfilms bereitgestellt ist, das Dampf-
durchlassvermögen von 100 g/m2 Tag oder weniger aufweist,
der Film, der auf einer unteren Fläche des Polyvinylalkoholpolarisationsfilms bereitgestellt ist, das Dampfdurch-
lassvermögen von mehr als 200 g/m2 Tag aufweist,
wobei die obere Fläche des Polyvinylalkoholpolarisationsfilms diejenige ist, die in der Richtung zu einer äu-
ßersten Kante des Flüssigkristalldisplays angeordnet ist; und die untere Fläche des Polyvinylalkoholpolarisa-
tionsfilms diejenige ist, die an die Flüssigkristallzelle anstößt,
wobei die Polarisationsplatte ferner eine UV-Absorptionsschicht umfasst, die auf der oberen oder unteren Fläche
des Films mit dem Dampfdurchlassvermögen von 100 g/m2 Tag oder weniger bereitgestellt ist,
und eine Haftklebstoffschicht, die auf dem Film mit dem Dampfdurchlassvermögen von mehr als 200 g/m2 Tag
bereitgestellt ist,
wobei der Film mit dem Dampfdurchlassvermögen von 100 g/m2 Tag oder weniger ein Film ist, der aus einem
Material ausgewählt aus der Gruppe bestehend aus COP (Cycloolefinpolymer), COC (Cycloolefincopolymer),
PNB (Polynorbornen) und PET (Polyethylenterephthalat) hergestellt ist, und
der Film mit dem Dampfdurchlassvermögen von mehr als 200 g/m2 Tag ausgewählt ist aus der Gruppe beste-
hend aus einem Polyesterfilm, einem Polyolefinfilm, einem Acetylcellulosefilm, einem Polycarbonatfilm, einem
Polyvinylalkoholfilm, einem Polyethersulfonfilm, einem Polyarylatfilm, einem Polyimidfilm, einem Polyamidi-
midfilm und einem Polyamidfilm.

2. Polarisationsplatte nach Anspruch 1, wobei eine oder mehrere Schichten, die ausgewählt sind aus der Gruppe
bestehend aus einer Antireflexionsschicht, einer Niedrigreflexionsbeschichtungsschicht, einer Luminanzverbesse-
rungsschicht, einer antistatischen Beschichtungsschicht und einer Hartbeschichtungsschicht ferner auf der oberen
Oberfläche des Films mit dem Dampfdurchlassvermögen von 100 g/m2 Tag oder weniger oder einer oberen Fläche
der UV-Absorptionsschicht bereitgestellt sind.

3. Polarisationsplatte nach Anspruch 1, weiter umfassend:

einen Film, der auf einer oberen Fläche des Polyvinylalkoholpolarisationsfilms bereitgestellt ist und das Dampf-
durchlassvermögen von mehr als 200 g/m2 Tag aufweist, und einen Luminanzverbesserungsfilm, der auf einer
oberen Fläche des Films mit dem Dampfdurchlassvermögen von mehr als 200 g/m2 Tag zwischen dem Poly-
vinylalkohlpolarisationsfilm und dem Film mit dem Dampfdurchlassvermögen von 100 g/m2 Tag oder weniger
bereitgestellt ist.

4. Polarisationsplatte nach Anspruch 1, wobei ein Feuchtigkeitsgehalt der Polarisationsplatte 1 bis 2 Gew.-%, basierend
auf einem Gesamtgewicht der Polarisationsplatte, ist.
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5. Flüssigkristalldisplay, das eine Flüssigkristallzelle und eine erste Polarisationsplatte nach einem der Ansprüche 1
bis 4 und eine zweite Polarisationsplatte nach einem der Ansprüche 1 bis 4, bereitgestellt auf jeder Seite der
Flüssigkristallzelle, einschließt.

6. Flüssigkristalldisplay nach Anspruch 5, wobei der Film mit dem Dampfdurchlassvermögen von mehr als 200 g/m2

Tag ein Triacetylcellulosefilm ist.

7. Flüssigkristalldisplay nach Anspruch 5, wobei die erste Polarisationsplatte oder die zweite Polarisationsplatte und
die Flüssigkristallzelle, oder der Polyvinylalkoholpolarisationsfilm und der Schutzfilm aneinander unter Verwendung
eines Lösungsmittelklebstoffs oder eines wässrigen Klebstoffs angefügt sind.

8. Flüssigkristalldisplay nach Anspruch 5, wobei der Schutzfilm wenigstens einer Polarisationsplatte der ersten Pola-
risationsplatte und der zweiten Polarisationsplatte ein oder mehrere Additive enthält, die ausgewählt sind aus der
Gruppe bestehend aus einem UV-Absorptionsmittel, einem Anti-Blockiermittel, einem Schmiermittel, einem Anti-
statikmittel und einem Stabilisator.

9. Flüssigkristalldisplay nach Anspruch 5, wobei eine oder mehrere Schichten, die ausgewählt sind aus der Gruppe
bestehend aus einer Antireflexionsschicht, einer Niederreflexionsbeschichtungsschicht, einer UV-Absorptions-
schicht, einer Luminanzverbesserungsschicht, einer antistatischen Beschichtungsschicht und einer Hartbeschich-
tungsschicht ferner bereitgestellt sind auf dem Film mit dem Dampfdurchlassvermögen von 100 g/m2 Tag oder
weniger wenigstens einer Polarisationsplatte der ersten Polarisationsplatte und der zweiten Polarisationsplatte.

10. Flüssigkristalldisplay nach Anspruch 5, weiter umfassend:

einen Film, der auf dem Polyvinylalkoholpolarisationsfilm bereitgestellt ist und das Dampfdurchlassvermögen
von mehr als 200 g/m2 Tag umfasst, und einen Luminanzverbesserungsfilm, der auf dem Film mit dem Dampf-
durchlassvermögen von mehr als 200 g/m2 Tag zwischen den Polyvinylalkoholpolarisationsfilm und dem Film
mit dem Dampfdurchlassvermögen von 100 g/m2 Tag oder weniger wenigstens eines Polarisationsfilms der
ersten Polarisationsplatte und der zweiten Polarisationsplatte bereitgestellt ist.

11. Flüssigkristalldisplay nach Anspruch 5, wobei eine Haftschicht bereitgestellt ist zwischen dem Polarisationsfilm und
dem Schutzfilm wenigstens einer Polarisationsplatte der ersten Polarisationsplatte und der zweiten Polarisations-
platte, und wobei die Haftschicht ein UV-Absorptionsmittel enthält.

12. Flüssigkristalldisplay nach Anspruch 5, wobei jeder Feuchtigkeitsgehalt der ersten Polarisationsplatte und der zwei-
ten Polarisationsplatte 1 bis 2 Gew.-%, basierend auf einem Gesamtgewicht der Polarisationsplatte, ist.

13. Flüssigkristalldisplay nach einem der Ansprüche 5 bis 12, wobei die Schutzfilme, die auf Oberflächen bereitgestellt
sind, die an die Flüssigkristallzelle der ersten Polarisationsplatte und der zweiten Polarisationsplatte anstoßen,
jeweils das Dampfdurchlassvermögen von mehr als 1.500 g/m2 Tag aufweisen.

14. Flüssigkristalldisplay nach Anspruch 13, wobei der Film mit dem Dampfdurchlassvermögen von mehr als 1.500
g/m2 Tag ein Triacetylcellulosefilm ist.

15. Flüssigkristalldisplay nach Anspruch 13, wobei die erste Polarisationsplatte oder die zweite Polarisationsplatte und
die Flüssigkristallzelle, oder der Polyvinylalkohlpolarisationsfilm und der Schutzfilm, aneinander durch Verwendung
eines Lösungsmittelklebstoffs oder eines wässrigen Klebstoffs anhaften.

16. Flüssigkristalldisplay nach Anspruch 13, wobei der Schutzfilm wenigstens einer Polarisationsplatte der ersten Po-
larisationsplatte und der zweiten Polarisationsplatte ein oder mehrere Additive enthält, die ausgewählt sind aus der
Gruppe bestehend aus einem UV-Absorptionsmittel, einem Anti-Blockiermittel, einem Schmiermittel, einem Anti-
statikmittel und einem Stabilisator.

17. Flüssigkristalldisplay nach Anspruch 13, wobei jeder der Filme mit dem Dampfdurchlassvermögen von 100 g/m2

Tag oder weniger der ersten Polarisationsplatte und der zweiten Polarisationsplatte das UV-Absorptionsmittel ent-
hält.

18. Flüssigkristalldisplay nach Anspruch 13, wobei eine oder mehrere Schichten, die ausgewählt sind aus der Gruppe
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bestehend aus einer Antireflexionsschicht, einer Niederreflexionsbeschichtungsschicht, einer UV-Absorptions-
schicht, einer Luminanzverbesserungsschicht, einer antistatischen Beschichtgungsschicht und einer Hartbeschich-
tungsschicht ferner bereitgestellt sind auf dem Film mit dem Dampfdurchlassvermögen von 100 g/m2 Tag oder
weniger wenigstens einer Polarisationsplatte der ersten Polarisationsplatte und der zweiten Polarisationsplatte.

19. Flüssigkristalldisplay nach Anspruch 18, wobei wenigstens eine Schicht der Schichten, die auf dem Film mit dem
Dampfdurchlassvermögen von 100 g/m2 Tag oder weniger bereitgestellt sind, ein UV-Absorptionsmittel enthält.

20. Flüssigkristalldisplay nach Anspruch 18, wobei die UV-Absorptionsschicht auf jeden der Filme mit dem Dampfdurch-
lassvermögen von 100 g/m2 Tag oder weniger der ersten Polarisationsplatte und der zweiten Polarisationsplatte
bereitgestellt ist.

21. Flüssigkristalldisplay nach Anspruch 13, weiter umfassend:

einen Film, der auf dem Polyvinylalkoholpolarisationsfilm bereitgestellt ist und das Dampfdurchlassvermögen
von mehr als 200 g/m2 Tag aufweist, und einen Luminanzverbesserungsfilm, der auf dem Film mit dem Dampf-
durchlassvermögen von mehr als 200 g/m2 Tag zwischen dem Polyvinylalkoholpolarisationsfilm und dem Film
mit dem Dampfdurchlassvermögen von 100 g/m2 Tag oder weniger wenigstens eines Polarisationsfilms der
ersten Polarisationsplatte und der zweiten Polarisationsplatte bereitgestellt ist.

22. Flüssigkristalldisplay nach Anspruch 13, wobei eine Haftschicht zwischen dem Polarisationsfilm und dem Schutzfilm
wenigstens einer Polarisationsplatte der ersten Polarisationsplatte und der zweiten Polarisationsplatte bereitgestellt
ist und die Haftschicht ein UV-Absorptionsmittel enthält.

23. Flüssigkristalldisplay nach Anspruch 13, wobei jeder Feuchtigkeitsgehalt der ersten Polarisationsplatte und der
zweiten Polarisationsplatte 1 bis 2 Gew.-%, basierend auf einem Gesamtgewicht der Polarisationsplatte, ist.

Revendications

1. Une plaque polarisante destinée à être utilisée avec une cellule de cristaux liquides pour former un écran à cristaux
liquides comprenant :

un film polarisant d’alcool de polyvinyle ;
un film qui est fourni sur une surface supérieure du film polarisant d’alcool de polyvinyle et
un film qui est fourni sur une surface inférieure du film polarisant d’alcool de polyvinyle,
où le film fourni sur une surface supérieure du film polarisant d’alcool de polyvinyle dont la transmissivité de
vapeur est égale ou inférieure à 100 g/m2 par jour,
le film fourni sur une surface inférieure du film polarisant d’alcool de polyvinyle dont la transmissivité de vapeur
est supérieure à 200 g/m2 par jour,
où la surface supérieure du film polarisant d’alcool de polyvinyle est celle qui est disposée dans le sens d’un
bord extrême de l’écran à cristaux liquides ; et la surface inférieure du film polarisant d’alcool de polyvinyle est
celle qui aboute la cellule de cristaux liquides,
la plaque polarisante comprend en outre une couche d’absorption des UV qui est fournie sur la surface supérieure
ou inférieure du film dont la transmissivité de vapeur est égale ou inférieure à 100 g/m2 par jour, et
une couche adhésive sensible à la pression qui est fournie sur le film dont la transmissivité de vapeur est
supérieure à 200 g/m2 par jour,
le film dont la transmissivité de vapeur est égale ou inférieure à 100 g/m2 par jour est un film qui est fait dans
un matériau sélectionné dans le groupe constitué par COP (polymère de cyclooléfine), COC (copolymère de
cyclooléfine), PNB (polynorbornène) et PET (téréphtalate de polyéthylène), et
le film dont la transmissivité de vapeur est supérieure à 200 g/m2 par jour est sélectionné dans le groupe
constitué par un film de polyester, un film de polyoléfine, un film de cellulose d’acétyle, un film de polycarbonate,
un film d’alcool de polyvinyle, un film de sulfone de polyéther, un film de polyarylate, un film de polyimide, un
film de polyamide imide et un film de polyamide.

2. La plaque polarisante selon la revendication 1, où une ou plusieurs couches qui sont sélectionnées dans le groupe
constitué par une couche antireflet, une couche de revêtement faiblement réfléchissant, une couche d’amélioration
de luminance, une couche de revêtement antistatique et une couche de revêtement dur sont également fournies
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sur la surface supérieure du film dont la transmissivité de vapeur est égale ou inférieure à 100 g/m2 par jour ou une
surface supérieure de la couche d’absorption des UV.

3. La plaque polarisante selon la revendication 1, comprenant en outre :

un film qui est fourni sur une surface supérieure du film polarisant d’alcool de polyvinyle et dont la transmissivité
de vapeur est supérieure à 200 g/m2 par jour et un film d’amélioration de luminance qui est fourni sur une
surface supérieure du film dont la transmissivité de vapeur est supérieure à 200 g/m2 par jour entre le film
polarisant d’alcool de polyvinyle et le film dont la transmissivité de vapeur est égale ou inférieure à 100 g/m2

par jour.

4. La plaque polarisante selon la revendication 1, où une teneur en humidité de la plaque polarisante est comprise
entre 1 et 2% en poids sur la base d’un poids total de la plaque polarisante.

5. Un écran à cristaux liquides qui inclut une cellule de cristaux liquides et une première plaque polarisante selon l’une
quelconque des revendications 1 à 4 et une deuxième plaque polarisante selon l’une quelconque des revendications
1 à 4 fournies respectivement sur chaque côté de la cellule de cristaux liquides.

6. L’écran à cristaux liquides selon la revendication 5, où le film dont la transmissivité de vapeur est supérieure à 200
g/m2 par jour est un film de cellulose triacétyle.

7. L’écran à cristaux liquides selon la revendication 5, où la première plaque polarisante ou la deuxième plaque
polarisante et la cellule de cristaux liquides, ou le film polarisant d’alcool de polyvinyle et le film protecteur sont
collés l’une à l’autre à l’aide d’un adhésif solvant ou d’un adhésif aqueux.

8. L’écran à cristaux liquides selon la revendication 5, où le film protecteur d’au moins une plaque polarisante, soit la
première plaque polarisante, soit la deuxième plaque polarisante contient un ou plusieurs additifs sélectionnés dans
le groupe constitué par un agent absorbant les UV, un agent anti-bloquant, un lubrifiant, un agent antistatique et
un stabilisant.

9. L’écran à cristaux liquides selon la revendication 5, où une ou plusieurs couches qui sont sélectionnées dans le
groupe constitué par une couche antireflet, une couche de revêtement faiblement réfléchissant, une couche d’ab-
sorption des UV, une couche d’amélioration de luminance, une couche de revêtement antistatique et une couche
de revêtement dur sont également fournies sur le film dont la transmissivité de vapeur est égale ou inférieure à 100
g/m2 par jour d’au moins une plaque polarisante, soit la première plaque polarisante, soit la deuxième plaque
polarisante.

10. L’écran à cristaux liquides selon la revendication 5, comprenant en outre :

un film qui est fourni sur le film polarisant d’alcool de polyvinyle et dont la transmissivité de vapeur est supérieure
à 200 g/m2 par jour et un film d’amélioration de luminance qui est fourni sur le film dont la transmissivité de
vapeur est supérieure à 200 g/m2 par jour entre le film polarisant d’alcool de polyvinyle et le film dont la trans-
missivité de vapeur est égale ou inférieure à 100 g/m2 par jour d’un ou de plusieurs films polarisants de la
première plaque polarisante et la deuxième plaque polarisante.

11. L’écran à cristaux liquides selon la revendication 5, où une couche adhésive est fournie entre le film polarisant et
le film protecteur d’au moins une plaque polarisante, soit la première plaque polarisante, soit la deuxième plaque
polarisante et la couche adhésive contient un agent absorbant les UV.

12. L’écran à cristaux liquides selon la revendication 5, où chaque teneur en humidité de la première plaque polarisante
et de la deuxième plaque polarisante est comprise entre 1 et 2% en poids sur la base d’un poids total de la plaque
polarisante.

13. Un écran à cristaux liquides selon l’une quelconque des revendications 5 - 12, où les films protecteurs qui sont
fournis sur des surfaces qui aboutent la cellule de cristaux liquides de la première plaque polarisante et la deuxième
plaque polarisante chacune dont la transmissivité de vapeur est supérieure à 1500 g/m2 par jour.

14. L’écran à cristaux liquides selon la revendication 13, où le film dont la transmissivité de vapeur est supérieure à
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1500 g/m2 par jour est un film de cellulose triacétyle.

15. L’écran à cristaux liquides selon la revendication 13, où la première plaque polarisante ou la deuxième plaque
polarisante et la cellule de cristaux liquides, ou le film polarisant d’alcool de polyvinyle et le film protecteur sont
collés l’un à l’autre à l’aide d’un adhésif solvant ou d’un adhésif aqueux.

16. L’écran à cristaux liquides selon la revendication 13, où le film protecteur d’au moins une plaque polarisante, soit
la première plaque polarisante, soit la deuxième plaque polarisante contient un ou plusieurs additifs sélectionnés
dans le groupe constitué par un agent absorbant les UV, un agent anti-bloquant, un lubrifiant, un agent antistatique
et un stabilisant.

17. L’écran à cristaux liquides selon la revendication 13, où chacun des films dont la transmissivité de vapeur est égale
ou inférieure à 100 g/m2 par jour de la première plaque polarisante et de la deuxième plaque polarisante contient
l’agent absorbant les UV.

18. L’écran à cristaux liquides selon la revendication 13, où une ou plusieurs couches qui sont sélectionnées dans le
groupe constitué par une couche antireflet, une couche de revêtement faiblement réfléchissant, une couche d’ab-
sorption des UV, une couche d’amélioration de luminance, une couche de revêtement antistatique et une couche
de revêtement dur sont également fournies sur le film dont la transmissivité de vapeur est égale ou inférieure à 100
g/m2 par jour d’au moins une plaque polarisante, soit la première plaque polarisante, soit la deuxième plaque
polarisante et.

19. L’écran à cristaux liquides selon la revendication 18, où une ou plusieurs des couches qui sont fournies sur le film
dont la transmissivité de vapeur est égale ou inférieure à 100 g/m2 par jour contiennent un agent absorbant les UV.

20. L’écran à cristaux liquides selon la revendication 18, où la couche d’absorption des UV est fournie sur chacun des
films dont la transmissivité de vapeur est égale ou inférieure à 100 g/m2 par jour de la première plaque polarisante
et la deuxième plaque polarisante.

21. L’écran à cristaux liquides selon la revendication 13, comprenant en outre :

un film qui est fourni sur le film polarisant d’alcool de polyvinyle et dont la transmissivité de vapeur est supérieure
à 200 g/m2 par jour et un film d’amélioration de luminance qui est fourni sur le film dont la transmissivité de
vapeur est supérieure à 200 g/m2 par jour entre le film polarisant d’alcool de polyvinyle et le film dont la trans-
missivité de vapeur est égale ou inférieure à 100 g/m2 par jour d’au moins un film polarisant, soit la première
plaque polarisante, soit la deuxième plaque polarisante.

22. L’écran à cristaux liquides selon la revendication 13, où une couche adhésive est fournie entre le film polarisant et
le film protecteur d’au moins une plaque polarisante, soit la première plaque polarisante, soit la deuxième plaque
polarisante et la couche adhésive contient un agent absorbant les UV.

23. L’écran à cristaux liquides selon la revendication 13, où chaque teneur en humidité de la première plaque polarisante
et de la deuxième plaque polarisante est comprise entre 1 et 2% en poids sur la base d’un poids total de la plaque
polarisante.
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