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Description
[Technical Field]

[0001] The present invention provides a retardation film that has excellent heat resistance and optical transparency,
low haze, is not easily broken, and has excellent mechanical strength and durability, a method for manufacturing the
same, and a liquid crystal display device comprising the retardation film.

[0002] This application claims priority from Korean Patent Application No. 10-2008-0119610 filed on November 28,
2008 in the KIPO, the disclosure of which is incorporated herein by reference in its entirety.

[Background Art]

[0003] Recently, display technologies using various methods such as a plasma display panel (PDP), a liquid crystal
display (LCD) and the like that are used instead of a known brown tube in accordance with the development of optical
technologies are suggested and sold. The higher properties of the polymer material for displays are required. For example,
in the case of the liquid crystal display, according to the development toward the thin film, the lightness, and enlargement
of the screen area, the wide viewing angle, the high contrast, the suppression of change in image color tone according
to the viewing angle and the uniformity of the screen display are particularly considered as important problems.
[0004] Therefore, various polymer films such as a polarizing film, a polarizer protective film, a retardation film, a plastic
substrate, a light guide plate and the like are used, and various modes of liquid crystal displays such as twisted nematic
(TN), super twisted nematic (STN), vertical alignment (VA), in-plane switching (IPS) liquid crystal cells are developed.
Since these liquid crystal cells have all intrinsic liquid crystal alignment, the intrinsic optical anisotropic property is ensured,
and in order to compensate the optical anisotropic property, a film in which a retardation function is provided by stretching
various kinds of polymers has been suggested.

[0005] In detail, since a liquid crystal display device uses high birefringence property and alignment of liquid crystal
molecules, the birefringences are different according to the viewing angle and thus the color and brightness of the picture
are changed. For example, since most liquid crystal molecules that are used in a vertical alignment manner have the
positive thickness retardation, in order to compensate this, a compensation film that has the negative thickness retardation
is required. In addition, light does not pass through the front sides of two polarizing plates that are vertical to each other,
but if the angle is inclined, the light axes of two polarizing plates are not vertical to each other, thus light leakage occurs.
In order to compensate this, the compensate film that has the in-plane retardation is required. In addition, the display
device using the liquid crystal requires both the thickness retardation compensation and the in-plane retardation com-
pensation in order to widen the angle view.

[0006] It is required that the birefringence is easily controlled in order to satisfy the conditions of the retardation
compensation film. However, the film birefringence is a basic birefringence which belongs to the material and is formed
by the alignment of polymer chains in the film. The alignment of the polymer chains is mostly forcibly performed by force
applied from the outside or is caused by the intrinsic properties of the material, and the alignment method of the molecules
by the external force is to uniaxially or biaxially stretch the polymer film.

[0007] Inthe related art, there is a need to develop a polymer material that satisfies the above requirement properties
in order to be used in displays.

[Disclosure]
[Technical Problem]

[0008] It is an object of the present invention to provide a retardation film in which an in-plane retardation and a
thickness retardation of the film may be controlled through a stretching method, a film that has excellent optical properties
and optical transparency may be manufactured, a disadvantage of an acryl-based film that is easily broken through
stretching alignment may be solved, processability is excellent, and durability such as heat resistance is excellent.
[0009] Itis another object of the present invention to provide a method for manufacturing a retardation film and a liquid
crystal display device that comprises the retardation film.

[Technical Solution]

[0010] The present invention provides a retardation film that comprises a blend resin of 1) an acryl-based copolymer
resin that comprises an alkyl methacrylate-based monomer and a cycloalkyl methacrylate-based monomer, and 2) a
resin that comprises an aromatic ring or aliphatic ring in a polymer main chain.

[0011] The present invention provides a method for manufacturing a retardation film, which comprises the steps of 1)
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preparing a blend resin composition that comprises an acryl-based copolymer resin comprising an alkyl methacrylate-
based monomer and a cycloalkyl methacrylate-based monomer, and a resin that comprises an aromatic ring or aliphatic
ring in a polymer main chain; and 2) molding the film by using the resin composition. The method may further comprise
uniaxially or biaxially stretching the film.

[0012] In addition, the present invention provides a liquid crystal display device that comprises one or more retardation
films.

[Advantageous Effects]

[0013] In aretardation film according to the present invention, an optical property is excellent, optical transparency is
excellent, and mechanical properties, pocessability, heat resistance, and retardation implement property are excellent.
In addition, the optical film according to the present invention is characterized in that it has a low photoelastic coefficient
in comparison with a known retardation film, polarizer protective film, for example, TAC film.

[Best Mode]

[0014] A retardation film according to the present invention comprises a blend resin of 1) an acryl-based copolymer
resin that comprises an alkyl methacrylate-based monomer and a cycloalkyl methacrylate-based monomer, and 2) a
resin that comprises an aromatic ring or aliphatic ring in a polymer main chain.

[0015] In the retardation film according to the present invention, the alkyl group of the alkyl methacrylate-based mon-
omer of 1) has preferably 1 to 10 carbon atoms, more preferably 1 to 4 carbon atoms, and much more preferably methyl
group or ethyl group. As detailed examples of the alkyl methacrylate-based monomer, there are methyl methacrylate,
ethyl methacrylate and the like, it is more preferable to use methyl methacrylate, but they are not limited thereto.
[0016] In the retardation film according to the present invention, it is more preferable that the cycloalkyl methacrylate-
based monomer of 1) is cyclohexyl methacrylate, but it is not limited thereto.

[0017] Inthe retardation film according to the present invention, the contents of the alkyl methacrylate-based monomer
and cycloalkyl methacrylate-based monomer in 1) acryl-based copolymer resin may be selected from the range of 0.1
to 99.9 wt%, respectively. In particular, the alkyl methacrylate-based monomer is preferably in the range of 70 to 99.9
wt% and the cycloalkyl methacrylate-based monomer is preferably in the range of 0.1 to 30 wt%, but they are not limited
thereto.

1) the acryl-based copolymer resin may further comprise the styrene-based monomer such as styrene, alpha-methyl
styrene.

[0018] In the retardation film according to the present invention, it is more preferable that 1) acryl-based copolymer
resin is the copolymer resin of methyl methacrylate and cyclohexyl methacrylate, but it is not limited thereto.

[0019] Inretardation film according to the presentinvention, as 2) the resin that comprises the aromatic ring or aliphatic
ring in the polymer main chain, a polycarbonate-based resin, a polyarylate-based resin, a polynaphthalene-based resin,
a polynorbornene-based resin, a polysulfone-based resin, and a polyimide-based resin may be used, and it is more
preferable to use the polycarbonate-based resin, but it is not limited thereto.

[0020] In the retardation film according to the present invention, it is preferable that the content of 1) acryl-based
copolymer resin in the blend resin is in the range of 60 to 99 wt%, and the content of 2) the resin that comprises aromatic
ring or aliphatic ring in the polymer main chain is in the range of 1 to 40 wt%, and it is more preferable that the content
of 1) acryl-based copolymer resin in the blend resin is in the range of 70 to 99 wt%, and the content of the 2) resin that
comprises the aromatic ring or aliphatic ring in the polymer main chain is in the range of 1 to 30 wt%.

[0021] In the retardation film according to the present invention, the glass transition temperature of the blend resin is
preferably 100°C or more and more preferably 115°C or more. In addition, the weight average molecular weight of the
blend resin is preferably in the range of 40,000 to 200,000 in views of heat resistance, sufficient processability, productivity
and the like.

[0022] The thickness of the retardation film according to the present invention is preferably in the range of 20 to 200
pm and more preferably 40 to 140 p.m, but is not limited thereto.

[0023] It is preferable that the retardation film according to the present invention has the in-plane retardation value
that is represented by the following Equation 1 and is in the range of 30 to 80 nm and the thickness retardation value
that is represented by the following Equation 2 and is in the range of 50 to -200 nm.
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[Equation 1]

Rin = (nx — ny) x d

[Equation 2]
R = (n; - ny) xd

[0024] In Equations 1 and 2,

n, is the refractive index in the direction in which the refractive index is highest in respects to the plane of the film,
ny is the refractive index in the transverse direction in respects to n, in the plane of the film,
n, is the refractive index in the direction of the thickness,

d is the thickness of the film.

[0025] The manufacturing method according to the present invention comprises the steps of 1) preparing a blend resin
composition that comprises an acryl-based copolymer resin comprising an alkyl methacrylate-based monomer and a
cycloalkyl methacrylate-based monomer, and a resin that comprises an aromatic ring or aliphatic ring in a polymer main
chain; and 2) molding the film by using the resin composition. The method for manufacturing the retardation film may
further comprise uniaxially or biaxially stretching the film.

[0026] Since the detailed description of the acryl-based copolymer resin, and the resin that comprises the aromatic
ring or aliphatic ring in the polymer main chain is the same as the above description, it will be omitted.

[0027] In the method for manufacturing the retardation film according to the present invention, the resin composition
of the step 1) may be manufactured by melting and mixing the above components. The melt mixing of the components
may be carried out by using a solution cast method, an extrusion method and the like.

[0028] In the method for manufacturing the retardation film according to the present invention, it is more preferable
that the film is manufactured by using a solution cast method and a stretching process is carried out.

[0029] In addition, in some cases, it is possible to implement the extrusion method by adding a reforming agent.
[0030] The resin composition may further comprise an antioxidant, a UV stabilizing agent, heat stabilizing agent and
the like, which are generally used in the art.

[0031] The manufacturing method of the retardation film according to the present invention may further comprise the
step of uniaxially or biaxially stretching the film. The stretching process may be carried out by using any one of a
longitudinal direction (MD) stretching and a transverse direction (TD) stretching or both of the longitudinal direction
stretching and the transverse direction stretching. In the case of when both of the longitudinal direction stretching and
the transverse direction stretching are carried out, any one of them may be first carried out and then the other may be
carried out, or both of them may be carried out simultaneously. The stretching may be carried out through a single step
or through multisteps. In the case of when the stretching is carried out in the longitudinal direction, the stretching may
be carried out by using a difference in speed between rolls, and in the case of when the stretching is carried out in the
transverse direction, the tenter may be used. The rail initiating angle of the tenter is 10° or less, a bowing phenomenon
that occurs when the transverse direction stretching is carried out is suppressed, and the angle of the optical axis is
regularly controlled. By carrying out the transverse direction stretching through multisteps, the suppression phenomenon
of the bowing phenomenon may be obtained.

[0032] The stretching may be carried out at a temperature in the range of (Tg - 20°C) to (Tg + 30°C) when the glass
transition temperature of the resin composition is Tg. The glass transition temperature means a range from a temperature
at which storage elasticity of the resin composition starts to be reduced and the loss elasticity starts to be larger than
the storage elasticity to a temperature at which alignment of the polymer chain is loosened and removed. The glass
transition temperature may be measured by using a differential scanning calorimeter (DSC). It is more preferable that
the temperature in the stretching process is the glass transition temperature of the film.

[0033] In the case of a small stretching machine (Universal testing machine, Zwick Z010), it is preferable that the
stretching rate is in the range of 1 to 100 mm/min. In the case of a pilot stretching machine, it is preferable that the
stretching rate is in the range of 0.1 to 2 mm/min. In addition, it is preferable that the film is stretched by using a stretching
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ratio in the range of 5 to 300%.

[0034] The optical film according to the present invention may control a retardation property by uniaxially or biaxially
being stretched by using the above-mentioned method.

[0035] Inaddition, the present invention provides a liquid crystal display device that comprises one or more retardation
films.

[0036] Itis preferable that the liquid crystal display device is a VA (vertical alignment) mode liquid crystal display device.
[0037] The optical film according to the present invention is characterized in that it has a low photoelastic coefficient
in comparison with a known retardation film, polarizer protective film, for example, TAC film.

[0038] Inthe VA mode liquid crystal display device, a retardation film may be used in compensation of a viewing angle,
and has two elements for compensation. First, in the case of when a liquid crystal display is inclinedly observed, there
is a light leakage compensation that is caused by the fact that absorption axes of two polarizing plates are not orthogonal
each other in an appearance, and second, in the case of when a VA cell is inclinedly observed, there is a compensation
that is required when the contrast is reduced when light leakage occurs due to the cell while a black color is shown by
increasing the birefringence of the liquid crystal molecule.

[0039] Since a polarizer that is combined with a retardation film comprises a dichromic pigment and consists of a
polyvinyl alcohol film that is uniaxially stretched, it is very weak and has the reduced durability in respects to the tem-
perature or moisture, and laminated with the protective film. If the retardation film is capable of directly being attached
to the polarizer instead of the protective film, a retardation film integral polarizing film that comprises one layer of thin
protective film is capable of being obtained.

[0040] Since a cellulose derivative has excellent transparency, in the production process of the polarizing plate, there
is an advantage in that the moisture that is comprised in the polarizer is capable of being volatilized through the film.
However, under the high temperature and high humidity atmosphere, the dimensional change according to the absorption
or the optical property change is relatively significant and in the case of when the humidity is changed at around room
temperature, a change in retardation value is large, and there is a limit in improvement of the stable angle view, thus
there is a problem in that the durability of the optical property of the polarizing plate is reduced.

[0041] In addition, in a polycarbonate system, since the glass transition temperature is high, the stretching process is
required at high temperatures, and since the light elasticity-coefficient of the film is large, light deformation occurs by
the stress. In the case of when the norbornene-based film is stretched, there are problems in that the stress is increased
in the stretching or the stress nonuniformity occurs in the stretching. The solving of the above problems is capable of
being solved by adopting the acryl-based retardation film that has the excellent angle view compensation effect and a
small change in retardation value even though the environment is changed.

[0042] A liquid crystal display device that comprises one or more retardation films will be described in detail below.
[0043] In a liquid crystal display device that comprises a liquid crystal cell and a first polarizing plate and a second
polarizing plate provided on both sides of the liquid crystal cell, the retardation film may be provided between the liquid
crystal cell and the first polarizing plate and/or the second polarizing plate. That is, one or more retardation films may
be provided between the first polarizing plate and the liquid crystal cell, between the second polarizing plate and the
liquid crystal cell, or between the first polarizing plate and the liquid crystal cell and between the second polarizing plate
and the liquid crystal cell.

[0044] The first polarizing plate and the second polarizing plate may comprise a protective film on a side or both sides
thereof. As the inner protective film, there may be a triacetate cellulose (TAC) film, a polynorbornene film that is manu-
factured by using the ring opening metathesis polymerization (ROMP), a HROMP (ring opening metathesis polymerization
followed by hydrogenation) polymer film that is obtained by hydrogenating again the ring opened cyclic olefin polymer,
a polyester film, or a polynorbornene film that is manufactured by using the addition polymerization, and the like. In
addition to this, a film that is made of a transparent polymer material may be used as the protective film, but it is not
limited thereto.

[0045] In addition, a polarizing film is comprised in the present invention, and the present invention provides an
integrated polarizing plate comprising a retardation film according to the present invention as the protective film on one
side or both sides of the polarizing film.

[0046] If the retardation film according to the present invention is provided on only one side of the polarizing film, a
protective film which is known in the related art may be provided on another side thereof.

[0047] As the polarizing film, a film that comprises polyvinyl alcohol (PVA) comprising iodine or dichromatic dye may
be used. The polarizing film may be manufactured by dyeing iodine or dichromatic dye on the PVA film, but its manu-
facturing method is not particularly limited. In the specification, the polarizing film does not comprise the protective film,
and the polarizing plate comprises the polarizing film and the protective film.

[0048] In the integrated polarizing plate according to the present invention, the protective film and the polarizing film
may be combined with each other by using a method known in the art.

[0049] For example, the combination of the protective film and the polarizing film may be performed according to an
attachment method using an attaching agent. That is, the attaching agent is applied on the surface of the PVA film that
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is the protective film of the polarizing film or the polarizing film by using a roll coater, a gravure coater, a bar coater, a
knife coater, a capillary coater, or the like. Before the attaching agent is completely dried, the protective film and the
polarizing film are combined with each other using heat pressing or pressing at normal temperature by means of a
combination roll. In the case of when the hot melt attaching agent is used, the heating pressing roll should be used.
[0050] Examples of the attaching agent which is capable of being used to combine the protective film and the polarizing
plate comprise, but are not limited to a one- or two-liquid type PVA attaching agent, a polyurethane attaching agent, an
epoxy attaching agent, a styrene-butadiene rubber (SBR) attaching agent, or a hot melt attaching agent. In the poly-
urethane attaching agent is used, it is preferable to use a polyurethane attaching agent that is manufactured by using
an aliphatic isocyanate compound that is not yellowed by light. In the case of when an attaching agent for one component
or two component dry laminate or an attaching agent that has relatively low reactivity to isocyanate and hydroxyl group
is used, a solution adhesion agent that is diluted by an acetate solvent, a ketone solvent, an ether solvent or an aromatic
solvent may be used. At this time, it is preferable that the attaching agent is a low viscosity type having the viscosity of
5,000 cps or less. The above attaching agent has excellent storage stability, and it is preferable that the light transmittance
of them at 400 to 800 nm is 90% or more.

[0051] If an adhesion agent has sufficient adhesion strength, it may be used as the adhesion agent. It is preferable
that the adhesion agent is sufficiently cured by heat or UV and mechanical strength is improved to the level of the case
of attaching agent, and surface attachment strength is large, such that it has adhesion strength so that it is not stripped
as long as any one of both films to which the adhesion agent is attached is damaged.

[0052] Specific examples of the adhesive may comprise natural rubber, synthetic rubber, or elastomer, a vinyl chloride/
vinyl acetate copolymer, polyvinyl alkyl ether, polyacrylate, denatured polyolefin adhesive, and a curable adhesive
containing a curing agent such as isocyanate, which have excellent optical transparency.

[0053] In addition, the present invention provides a liquid crystal display comprising the integrated polarizing plate.
[0054] In the case of when the liquid crystal display according to the present invention comprises the integrated
polarizing plate, one or more retardation films according to the present invention may be additionally provided between
the polarizing plate and the liquid crystal cell.

[Mode for Invention]

[0055] Hereinafter, the present invention will be described in detail with reference to the accompanying drawings.
However, the following Examples are set forth to illustrate the present invention, but the scope of the present invention
is not limited thereto.

<Example>
<Example 1>

[0056] The resin was manufactured by using 90 parts by weight of the copolymer of methyl methacrylate (80 parts by
weight) and cyclohexyl methacrylate (20 parts by weight) and 10 parts by weight of polycarbonate. The glass transition
temperature and the molecular weight of the manufactured resin were measured, and as a result thereof, the resin that
had the glass transition temperature of 122°C and the molecular weight of 110,000 was obtained. From this resin, the
film was manufactured by using the solution casting method, and stretched at the glass transition temperature, and the
retardation value of the film was measured. As a result, the in-plane retardation value/thickness retardation values were
37 nm/-75 nm.

<Example 2>

[0057] The resin was manufactured by using 90 parts by weight of the copolymer of methyl methacrylate (90 parts by
weight) and cyclohexyl methacrylate (10 parts by weight) and 10 parts by weight of polycarbonate. The glass transition
temperature and the molecular weight of the manufactured resin were measured, and as a result thereof, the resin that
had the glass transition temperature of 121°C and the molecular weight of 130,000 was obtained. From this resin, the
film was manufactured by using the solution casting method, and stretched at the glass transition temperature, and the
retardation value of the film was measured. As a result, the in-plane retardation value/thickness retardation values were
32 nm/-64 nm.

<Comparative Example 1>

[0058] The experiment was carried out by using the same method as Experimental Example 1, except that the resin
was manufactured by using 90 parts by weight of the copolymer of methyl methacrylate (80 parts by weight) and phenyl
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methacrylate (20 parts by weight) and 10 parts by weight of polycarbonate. As a result thereof, the resin that had the
glass transition temperature of 120°C and the molecular weight of 100,000 was obtained. From this resin, the film was
manufactured by using the solution casting method, and stretched at the glass transition temperature, and the retardation
value of the filmwas measured. As aresult, the in-plane retardation value/thickness retardation values were 10 nm/-20 nm.

<Comparative Example 2>

[0059] The experiment was carried out by using the same method as Experimental Example 1, except that the resin
was manufactured by using 90 parts by weight of the copolymer of methyl methacrylate (80 parts by weight) and cyclohexyl
methacrylate (20 parts by weight) and 10 parts by weight of polycarbonate. However, since compatibility between two
resins was insufficient, the blend resin was not obtained.

<Comparative Example 3>

[0060] The experiment was carried out by using the same method as Experimental Example 1, except that the resin
was manufactured by using 90 parts by weight of the copolymer of methyl methacrylate (80 parts by weight) and
phenoxyethyl acrylate (20 parts by weight) and 10 parts by weight of polycarbonate. However, since compatibility between
two resins was insufficient, the blend resin was not obtained.

<Comparative Example 4>

[0061] The experiment was carried out by using the same method as Experimental Example 1, except that the resin
was manufactured by using 90 parts by weight of the copolymer of methyl methacrylate (80 parts by weight) and 3,3,5-
trimethylcyclohexyl methacrylate (20 parts by weight) and 10 parts by weight of polycarbonate. However, since com-
patibility between two resins was insufficient, the blend resin was not obtained.

[TABLE 1]
acrvl- acryl-
MMA " | based PC
(parts based resin (parts
by (ps;ts (parts by Miscibility | Tg(°C) Mw Ri, (nm) | Ry, (nm)
weight) . by weight)
weight) weight)
Example 1 80 CHZIC\)AA 90 10 O 122 110,000 37 -75
Example 2 90 CI—1H(\)/IA 90 10 O 121 130,000 32 -64
Comparative | g, PhMA 90 10 o) 120 | 100,000 | 10 -20
Example 1 20
Comparative | g, | cHazo | 90 10 x - - - -
Example 4
Comparative PhEA
Example 5 80 20 9% 10 x i i ) i
Comparative MCHM
Example 6 80 20 90 10 x i i ) i

MMA: methyl methacrylate

CHMA: cyclohexyl methacrylate

PhMA: phenyl methacrylate

CHA: cyclohexyl acrylate

PhEA: 2-phenoxyethyl acrylate

MCHM: 3,3,5-trimethylcyclohexyl methacrylate

(1) weight average molecular weight (Mw): The manufactured resin was dissolved in tetrahydrofurane and measured
by using the gel permeation chromatography (GPC).
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(2) glass transition temperature (Tg): The measurement was carried out by using DSC (Differential Scanning Cal-
orimeter) manufactured by TA Instrument, Co., Ltd.

(3) retardation value (R;,/Ry,): After the film was stretched at the glass transition temperature, the measurement
was carried out by using AxoScan manufactured by Axometrics, Co., Ltd.

[0062] From the results of Table 1, it can be seen that the retardation film according to the present invention has
excellent optical property, optical transparency, mechanical properties, processability, heat resistance, and retardation
implement property.

Claims

1.

10.

11.

A retardation film comprising:
a blend resin of

1) an acryl-based copolymer resin that comprises an alkyl methacrylate-based monomer and a cycloalkyl
methacrylate-based monomer, and
2) a resin that comprises an aromatic ring or aliphatic ring in a polymer main chain.

The retardation film according to claim 1, wherein the alkyl methacrylate-based monomer of 1) is methyl methacrylate
or ethyl methacrylate.

The retardation film according to claim 1, wherein the cycloalkyl methacrylate-based monomer of 1) is cyclohexyl
methacrylate.

The retardation film according to claim 1, wherein 1) the acryl-based copolymer resin comprises 70 to 99.9 wt% of
the alkyl methacrylate-based monomer and 0.1 to 30 wt% of the cycloalkyl methacrylate-based monomer.

The retardation film according to claim 1, wherein 1) the acryl-based copolymer resin further comprises a styrene-
based monomer.

The retardation film according to claim 1, wherein 1) the acryl-based copolymer resin is a copolymer resin of the
methyl methacrylate and the cyclohexyl methacrylate.

The retardation film according to claim 1, wherein 2) the resin that comprises the aromatic ring or aliphatic ring in
the polymer main chain comprises one or more that are selected from the group consisting of a polycarbonate-
basedresin, a polyarylate-basedresin, a polynaphthalene-based resin, a polynorbornene-basedresin, apolysulfone-
based resin, and a polyimide-based resin.

The retardation film according to claim 1, wherein the content of 1) acryl-based copolymer resin in the blend resin
is in the range of 60 to 99 wt% and the content of 2) the resin that comprises the aromatic ring or aliphatic ring in
the polymer main chain is in the range of 1 to 40 wt%.

The retardation film according to claim 1, wherein the weight average molecular weight of the blend resin is in the
range of 40,000 to 200,000.

The retardation film according to claim 1, wherein the thickness of the retardation film is in the range of 20 to 200 p.m.
The retardation film according to claim 1, wherein the in-plane retardation value of the retardation film that is rep-

resented by the following Equation 1 is in the range of 30 to 80 nm and the thickness retardation value that is
represented by the following Equation 2 is in the range of -50 to -200 nm.
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[(Equation 1]

R;n = (I‘lx - ny) X d

[Equation 2]

R[h = (nz - ny) x d

wherein
n, is the refractive index in the direction in which the refractive index is highest in respects to the plane of the film,
ny is the refractive index in the transverse direction in respects to n, in the plane of the film,
n, is the thickness retardation,
d is the thickness of the film.
The retardation film according to claim 1, wherein the glass transition temperature of the blend resin is 100°C or more.
A method for manufacturing a retardation film, the method comprising the steps of:
1) preparing a blend resin composition that comprises an acryl-based copolymer resin comprising an alkyl
methacrylate-based monomer and a cycloalkyl methacrylate-based monomer, and a resin that comprises an
aromatic ring or aliphatic ring in a polymer main chain; and

2) molding the film by using the resin composition.

The method for manufacturing a retardation film according to claim 13, further comprising uniaxially or biaxially
stretching the film.

A liquid crystal display device comprising one or more retardation films according to claim 1.

The liquid crystal display device according to claim 15, wherein the liquid crystal display device is a VA (vertical
alignment) mode liquid crystal display device.

An integrated polarizing plate comprising:

a polarizing film; and the retardation film according to claim 1 as a protective film on one side or both sides of
the polarizing film.

A liquid crystal display device comprising the integrated polarizing plate of claim 17.
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[Equation 1]

R = (- ny) x d
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