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(7) ABSTRACT

There are provided a retardation film, a manufacturing
method thereof, and a liquid crystal display device including
the same. The retardation film includes 1) an acrylic film, 2)
a coating layer of a negative C-type material, and 3) a primer
layer including a copolymer containing an aromatic vinyl-
based unit and a maleic acid-based unit, provided between the
acrylic film and the coating layer of the negative C-type
material. The retardation film may be used in an in-plane
switching mode liquid crystal display device.
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RETARDATION FILM, MANUFACTURING
METHOD THEREOF, AND LIQUID CRYSTAL
DISPLAY DEVICE INCLUDING THE SAME

TECHNICAL FIELD

[0001] Aspects of embodiments relate to a retardation film,
a manufacturing method thereof, and a liquid crystal display
device including the same.

BACKGROUND ART

[0002] Display technology using various schemes such as
plasma display panels (PDPs), liquid crystal displays (LCDs)
and the like, replacing cathode-ray tubes, according to the
related art, has been proposed and has come onto the market
based on recent developments in optical technology. The
demand for polymer materials for the displays as described
above has increased. For example, in the case of a liquid
crystal display, as slimness, lightness, and relatively large
screen areas are required, wide viewing angles, high amounts
of contrast, suppression of a change in an image color based
on a viewing angle and equalization of a screen display are
particularly important issues.

[0003] Therefore, several types of polymer films have been
used for polarizing films, retardation films, plastic substrates,
light guard plates, and the like.

[0004] In liquid crystal displays, various modes such as a
double domain twisted nematic (TN) mode, a super twisted
nematic (STN) mode, an axially symmetric aligned microcell
(ASM) mode, an optically compensated blend (OCB) mode,
a vertical alignment (VA) mode, a multidomain VA (MVA)
mode, a surrounding electrode (SE) mode, a patterned VA
(PVA) mode, an in-plane switching (IPS) mode, a fringe-field
switching (FFS) mode, and the like may be used. The modes
as described above show respective inherent liquid crystal
array properties and optical anisotropy followed thereby,
depending on a liquid crystal type, and these may be main
factors causing a relatively narrow viewing angle in a liquid
crystal display. That is, in order to improve a viewing angle,
liquid crystal optical anisotropy needs to be appropriately
compensated for, and to this end, and a retardation film cor-
responding to a respective mode is required. Among the
modes described above, in the case of a liquid crystal display
in an IPS mode, since a horizontal alignment liquid crystal is
used, optical anisotropy at an inclination angle in a non-
driving state is not as great as compared to that in other
modes, and therefore, it has been known that a comparatively
wide viewing angle may be secured by only using an isotropic
protective film. However, in this case, since compensation for
an absorption axis of a polarizer at the inclination angle is not
performed, degradation in contrast and modulation in color
depending on a viewing angle may occur, and thus, in order to
secure a wide viewing angle, a retardation film suitable for an
IPS mode liquid crystal display should be used.

[0005] In order to perform the compensation for an IPS
mode, a retardation compensation layer satisfying the condi-
tion of n,>n,>n, is required. Here, n,, n, n, represent respec-
tive refractive indexes in respective film directions, and x, y
and z directions respectively refer to a direction in which a
refractive index is highest on a film surface, a direction in
which a refractive index is lowest on a film surface, and a
thickness direction. However, it is known that the retardation
compensation layer satisfying the condition of n,>n,>n, may
be difficult to be implemented while only using a monoaxially
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stretched film or a biaxially stretched film. Therefore, in order
to form a retardation compensation layer satisfving the
refractive index condition, several schemes for three-dimen-
sionally controlling a refractive index, for example, a method
of inducing excessive width contraction at the time of per-
forming stretching using a shrink film according to the related
art, amethod of applying a strong electrical field to a stretched
film, and the like, have been proposed, but a limitation in
consecutively producing wide width films has been present,
due to several technical and equipment problems to date.
[0006] Accordingly, as a retardation film for an TIPS mode,
astructure configured of a multilayer film having two or more
layers has been practically suggested, and for example, struc-
ture such as A-plate/(+)C-plate, (+)B-plate/(-)C-plate, and
the like may be used. In terms of materials, respective layers
may be configured of a stretched polymer film, aliquid crystal
organic coating layer, a retardation representation polymer
coating layer, organic and inorganic composite materials, and
the like. As a method of configuring such a multilayer com-
posite film, several methods using, for example, multilayer
extrusion, adhesion, direct coating, thermal lamination and
the like, may be used. However, the implementation of the
multilayer extrusion method has relatively significant techni-
cal and equipment difficulties in terms of adjusting respective
layer retardation, and in the lamination method using an
adhesive, films of respective layers need to be separately
manufactured and then subjected to several processes such as
adhesion, drying and the like, such that manufacturing costs
are increased, and the occurrence of defects such as staining,
local surface irregularities or mixing of foreign objects, and
the like due to the use of an adhesive may increase.

[0007] Inthe case of the direct coating or high-temperature
thermal lamination, a retardation value thereof may be easily
altered due to a high temperature or erosion by an organic
solvent or the like, depending on materials, and thus, a range
of applications thereof is not very large, and in the case of
direct coating, a usable base film has limitations. In order to
directly coat a stretched film with a retardation material,
solvent resistance of a base film may be more important, and
in the case of a cellulose or olefin-based retardation film,
since solvent resistance thereof is comparatively excellent,
the method of directly coating a base film may be used, but a
retardation expression range is different such that it may be
difficult to use the films for an IPS mode. In addition, in the
case of an acrylic or styrene-based retardation film, since such
films may have little resistance to general-purpose organic
solvents, for example, an aromatic hydrocarbon solvent such
as toluene, xylene, or the like, a ketone-based solvent such as
acetone, methyl ethyl ketone or the like, an organochlorine
solvent such as dichloromethane, chloroform or the like, and
the like, when the coating is performed using a coating agent
containing the solvents as described above, since adhesion
defects, along with increases in brittleness and defective
retardation and staining properties may occur, there are sig-
nificant limitations in selecting a coating agent. Therefore,
research into, and the development of; a retardation film hav-
ing excellent adhesion at an interface between an acrylic film
and a coating agent while having excellent organic solvent
blocking properties are required.

DISCLOSURE

Technical Problem

[0008] An aspect of an embodiment provides a retardation
film for an IPS mode having relatively low manufacturing
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costs and a relatively low defect rate while having an excellent
production yield, and a method of manufacturing the same.

Technical Solution

[0009] An aspect of an embodiment provides a retardation
film including: 1) an acrylic film, 2) a coating layer of a
negative C-type material, and 3) a primer layer including a
copolymer containing an aromatic vinyl-based unit and a
maleic acid-based unit, provided between the acrylic film and
the coating layer of the negative C-type material.

[0010] An aspect of an embodiment provides a method of
manufacturing a retardation film including: a) preparing an
acrylic film, b) forming a primer layer by coating at least one
surface of the acrylic film with a composition including a
copolymer containing an aromatic vinyl-based unit and a
maleic acid-based unit, and ¢) coating an upper part of the
primer layer with a negative C-type material.

[0011] An aspect of an embodiment provides a liquid crys-
tal display device including the retardation film described
above.

Advantageous Effects

[0012] As set forth above, in a retardation film according to
an embodiment of the inventive concept, a primer layer
including a copolymer containing an aromatic vinyl-based
unit and a maleic acid-based unit may be provided between an
acrylic film and a coating layer of a negative C-type material,
and the integration thereof may be implemented by a direct
coating method, such that improvements in heat resistance
and durability, simplifications and sliming of products, and
simplifications in terms of quality management may be
obtained. In addition, since the retardation film according to
the embodiment may be directly bonded to a PVA polarizing
element, a process may be simplified, thereby reducing mate-
rial and process costs.

BEST MODE FOR INVENTION

[0013] Hereinafter, embodiments will be described in
detail. According to an embodiment of the inventive concept,
a retardation film may include 1) an acrylic film, 2) a coating
layer of a negative C-type material, and 3) a primer layer
including a copolymer containing an aromatic vinyl-based
unit and a maleic acid-based unit, provided between the
acrylic film and the coating layer of the negative C-type
material.

[0014] Intheretardation film according to the embodiment,
1) the acrylic film may be manufactured by producing a film
using an acrylic polymer through a melting extrusion method
or a solution cast method and then performing a stretching
process thereon.

[0015] In this case, the acrylic film may be manufactured
using an acrylic resin composition, and the acrylic resin may
be used as long as it only contains an acrylic unit, and thus is
notparticularly limited. For example, the acrylic resinmay be
a homogeneous acrylic resin such as PMMA, may be a
copolymer resin formed by copolymerizing an acrylic unit
and a different type of unit, or may be a blended resin con-
taining a resin different from an acrylic resin.

[0016] In this case, as the acrylic unit, a compound having
acarbonyl group of an ester group and a double bond between
conjugated carbons may be used, and a substituent thereof is
not particularly limited. The acrylic unit used in an embodi-
ment may be considered as including acrylate derivatives as
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well as acrylate and may include an alkyl acrylate, alkyl
methacrylate, alkyl butacrylate, or the like. For example, as an
example of the acrylic unit, a compound represented by the
following chemical formula 1 may be included.

Chemical Formula 1

§
C O
e? N7 \Ci .
| \ "
o R,
[0017] In chemical formula 1 above, R1, R2 and R3 indi-

cate a hydrogen atom or monovalent hydrocarbon groups of
carbon numbers 1 to 30 containing or not containing a hetero
atom, respectively, independently, and at least one of R1,R2
and R3 may be an epoxy group, and R4 refers to a hydrogen
atom or an alkyl group of carbon numbers 1 to 6.

[0018] In detail, the acrylic unit may be methyl methacry-
late, ethyl methacrylate, propylmethacrylate, n-butyl meth-
acrylate, t-butyl methacrylate, cyclohexylmethacrylate, ben-
zyl methacrylate, methoxyethyl methacrylate, ethoxyethyl
methacrylate, butoxymethyl methacrylate, or the like, but
should not be considered to be limited thereto.

[0019] On the other hand, the acrylic resin may further
include a maleic acid-based unit, a maleimide-based unit, a
lactone ring-containing unit, an aromatic vinyl-based unit,
and a combination thereof, as well as including the acrylic
unit.

[0020] In this case, the ingredients may be introduced
together with the acrylic monomer in a polymerization pro-
cess and be included in a form in which they are copolymer-
ized with the acrylic monomer, or may also be included in a
form in which a polymer or copolymer resin including at least
one ofthe ingredients is blended with a polymer or copolymer
including an acrylic unit. For example, the acrylic resin
according to the embodiment may be a resin blend of an
acrylate-maleimide copolymer resin and a styrene-maleic
anhydride copolymer resin, but should not be considered to
be limited thereto.

[0021] On the other hand, as a detailed example of the
maleic acid or maleimide-based unit, anhydrous maleic acid,
maleimide, N-methyl maleimide, N-ethyl maleimide, N-pro-
pyl maleimide, N-isopropyl maleimide, cyclohexyl maleim-
ide, or the like may be used, but the inventive concept should
not be considered as being limited thereto. In the case of
including the maleic acid-based unit, the maleimide-based
unit, the lactone ring-containing unit or the like, heat resis-
tance in the acrylic film may be improved.

[0022] As a detailed example of the aromatic vinyl-based
unit, a styrene, o-methylstyrene, 4-methylstyrene, or the like
may be used, but is not limited thereto. When the aromatic
vinyl-based unit as described above is included, an inherent
birefringence of the resin itself may be increase, and as a
result, a retardation value required by a compensation film for
an IPS mode may be easily implemented. At this time, the
aromatic vinyl-based unit may be included in a form in which
it is copolymerized with the acrylic monomer or may be
included in a form in which a polymer resin or a copolymer
resin containing the aromatic vinyl-based unit is blended with
an acrylic resin. As the polymer or copolymer resin contain-
ing anaromatic vinyl-based unit, commercially used products
may be used, and for example, a styrene-maleic anhydride
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copolymer (SMA), a styrene-acrylonitrile copolymer (SAN),
an a-methyl styrene-acrylonitrile copolymer (AMSAN), or
the like may be used, but the inventive concept should not be
considered to be limited thereto. In order to obtain IPS com-
pensation, the content of the aromatic vinyl-based unit may
be about 5 to 30 wt %, and more in detail, may be 10 to 25 wt
%, to the entire resin composition.

[0023] 1) The acrylic film as above may be manufactured
by forming a film using the foregoing constituent ingredients
and then uniaxially or biaxially stretching the film. The film
formation method or the uniaxial or biaxial stretching method
is not particularly limited and commonly known methods
may be used.

[0024] Intheretardation film according to the embodiment,
a retardation value R,, of 1) the acrylic film described above
in an in-plane direction thereof, represented by the following
equation 1, may be 50 to 200 nm, and a retardation value R,
of 1) the acrylic film described above in a thickness direction
thereof, represented by the following equation 2, may be 50 to
250 nm.

Ry, =(n-n,)xd Equation 1

Ry=(nn)xd

[0025] In equations 1 and 2 above, n, refers to the highest
refractive index among refractive indexes in the in-plane
direction of the film, n, refers to a reftactive index in a direc-
tion perpendicular to the n, direction among refractive
indexes in the in-plane direction of the film, n, refers to a
refractive index in the thickness direction of the film, and d
refers to a thickness of the film.

[0026] Intheretardation film according to the embodiment,
a thickness of 1) the acrylic film may be 30 to 100 pm, but
should not be considered to be limited thereto.

[0027] Intheretardation film according to the embodiment,
2) the coating layer of a negative C-type material as described
above may include a polymer compound comprising an aro-
matic ring, cyclo-olefin or glucose in a main chain thereof, a
compound having liquid crystalline properties, a layered
inorganic crystal, or the like. However, in consideration of
solubility to universal solvent, retardation expression charac-
teristics, material costs and the like, a cellulose derivate
including glucose may be used. For example, ethyl cellulose
having relatively excellent solubility in solvents, which do
not affect an acrylic base film, such as ethanol, propanol, or
the like, may be used.

[0028] Here, the ethyl cellulose resin may have a weight-
average molecular weight ranging from 100,000 to 300,000
and may have 40 to 50% of ethoxyl content. When the weight
average molecular weight is less than 100,000, retardation
expression characteristics due to coating may sharply
decrease, and when exceeding 300,000, the retardation
expression characteristics may be excellent, but viscosity
may be relatively high, such that it may be difficult to perform
coating. In addition, when the ethoxyl content is less than
40%, solubility in an alcohol-based organic solvent may be
deteriorated.

[0029] 2) The coating layer of the negative C-type material
may further include various additives and different polymers
in order to impart adhesion properties, heat resistance, dura-
bility, scratch resistance, oxidation preventing properties,
antistatic properties, or the like. In this case, in order to
express retardation characteristics, the content of ethyl cellu-
lose resin may be 50 wt % or more to the entire solid except
for solvent.

Equation 2
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[0030] Inaddition, a solvent contained at the time of manu-
facturing 2) the coating layer of the negative C-type material
is not particularly limited. For example, aromatic hydrocar-
bons such as toluene, xylene or the like, alcohols such as
ethanol, propanol, butanol or the like, acetates and the like
may be mixed with each other at a predetermined ratio to then
be used, in consideration of solubility, coating properties,
drying capability, storage stability and the like. However,
when the solvent is a strong solvent such as a hydrocarbon, an
acetate, or the like, with regard to the acrylic film, the solvent
may be 60 wt % or less to the entire solvent weight %.
[0031] A method of forming 2) the coating layer of the
negative C-type material is not particularly limited, but in
terms of a continuous process and a coating thickness, a slot
dye coating process, a comma coating process or the like may
be used. A drving process performed after the coating process
is not particularly limited, but the drying process may be
performed using hot air at a temperature of 50 to 100° C. at
which a retardation value of the acrylic film is not changed,
for 1 to 10 minutes.

[0032] Intheretardation film according to the embodiment,
2) the coating layer of the negative C-type material may only
be present on a single surface of 1) the acrylic film or may also
be present on both surfaces thereof.

[0033] Intheretardation film according to the embodiment,
2) the coating layer of the negative C-type material may have
a retardation value R,,, of =5 to 5 nm in an in-plane direction
thereof, represented by equation 1 above, and may have a
retardation value R, of =30 to -200 nm in a thickness direc-
tion thereof, represented by equation 2 above.

[0034] Intheretardation film according to the embodiment,
2) the coating layer of the negative C-type material may have
a thickness ranging from 3 to 20 um, but should not be
considered to be limited thereto.

[0035] Intheretardation film according to the embodiment,
3) the primer layer may include a copolymer containing an
aromatic vinyl-based unit and a maleic acid-based unit and be
provided between 1) the acrylic film and 2) the coating layer
of the negative C-type material.

[0036] 3)The primer layer needs to have excellent interface
adhesion with 2) the coating layer of the negative C-type
material as well as with 1) the acrylic film. In addition, a
solvent containing at the time of forming 3) the primer layer
should not affect 1) the acrylic film or the like. Further, 3) the
primer layer needs to have good solvent barrier properties
such that 1) the acrylic film is not affected by the solvent
contained therein at the time of forming 2) the coating layer of
the negative C-type material, should have no retardation value
after drying, and should have excellent high temperature
resistance, moisture resistance, and the like.

[0037] As a detailed example of the aromatic vinyl-based
unit, there may be styrene, a-methylstyrene, 4-methylsty-
rene, and the like, and among them, for example, styrene may
be used, but the inventive concept should not be considered to
be limited thereto.

[0038] As the maleic acid-based unit, anhydrous maleic
acid or the like may be used, but is not limited thereto.
[0039] Inthe case of the copolymer containing the aromatic
vinyl-based unit and the maleic acid-based unit, the content of
the aromatic vinyl-based unit may range from 50 to 80 mol %,
and the content of the maleic acid-based unit may range from
20 to 50 mol %. In addition, a weight average molecular
weight of the copolymer is not particularly limited, but a
weight average molecular weight thereof may range from
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50,000 to 1,000,000 in consideration of adhesion, solvent
resistance, coating work properties, and the like.

[0040] The copolymer containing the aromatic vinyl-based
unit and the maleic acid-based unit may be a styrene-maleic
anhydride copolymer (SMA).

[0041] On the other hand, a solvent may be contained when
3) the primer layer is formed, and the solvent is not particu-
larly limited, but alcohols such as methanol, ethanol, pro-
panol, isopropanol and the like, not affecting the acrylic film,
may be used, and a different solvent may be mixed therewith
within a predetermined range in order to improve drying
characteristics, storage stability, level characteristics or the
like.

[0042] However, the styrene-maleic anhydride copolymer
may not easily dissolve in a low molecular weight alcohol
solvent such as ethanol, isopropanol or the like at room tem-
perature. Therefore, in order to improve solubility in an alco-
hol-based solvent, a portion of an anhydrous maleic acid unit
of the styrene-maleic anhydride copolymer forming the
primer layer may be esterified using a low molecular weight
alcohol such as methanol, ethanol, propanol, butanol, or the
like to be ring-opened. Chemical formula 2 below is a reac-
tion formula illustrating a ring opening reaction of the sty-
rene-maleic anhydride copolymer.

Chemical Formula 2

—CH—CH, CH—-CH
ROH
O0=C C=0 e
Nn
(§)
—CH—CH, CH-CH

0O 6]

OH O

R
[0043] The ring-opening reaction as described above may

also naturally occur in a process in which the styrene-maleic
anhydride copolymer dissolves in a low molecular weight
alcohol solvent at a relatively high temperature. As an
example, about 5 to 20 wt % of the styrene-maleic anhydride
copolymer may be placed in a low molecular weight alcohol
solvent such as ethanol or the like and may be stirred at a
temperature of 70° C. or higher for four hours or more such
that a portion of the anhydrous maleic acid may be slowly
esterified and thus the copolymer may be completely dis-
solved. In this case, in order to reduce a reaction temperature
and a dissolution time, a reaction catalyst such as triethy-
lamine or the like may be used.

[0044] In order to obtain solvent resistance and improve
adhesion, 3) the primer layer may further contain a reactive
monomer such as diol, diamine, diisocyanate or the like, a
polyurethane or urethane acrylate-based resin, or an inot-
ganic additive such as silica, nanoclay or the like.

[0045] Meanwhile, after the drying process is performed,
the content of the copolymer containing the aromatic vinyl-
based unit and the maleic acid-based unit in the primer layer
may be 30 wt % or more with regard to the total weight % of
the primer layer after the drying process, and in more detail,
may be 40 wt % or more.
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[0046] A thickness of 3) the primer layer may range from
0.1 to 5 pm, and in detail, may be 0.3 to 2 um.

[0047] A method of forming 3) the primer layer may be a
coating method, and the coating method is not particularly
limited, but a gravure coating method, a wire bar coating
method, or the like, in which a continuous process may be
carried outmay be used. A drying process performed after the
coating process 1s not particularly limited, but the drying
process may be performed using hot air at a temperature of 50
to 100° C. at which aretardation value of the acrylic base film
is not changed, for 1 to 10 minutes.

[0048] The retardation film configured of the acrylic base
film, the primer layer and the coating layer of the negative
C-type material according to the embodiment may provide a
retardation value satisfying a condition for compensation for
an IPS mode, that is, satisfying n,>n>n,, by controlling
respective retardation values of the acrylic base film (+B-
plate) and the coating layer of the negative C-type material
(-C-plate). A retardation value R,, of the entire retardation
film in an in-plane direction thereof may be 50 to 200 nm and
in detail, may be 70 to 150 nm, and a retardation value R ;, in
athickness direction thereof needs to have a value lower than
the in-plane retardation value R, and to be within the range of
10to 200 nm. That s, aratio of R, to R;,, (R,,/R;,,) may range
from 0.2 to 0.8, and in detail, may range from 0.3 to 0.7.
[0049] Although a thickness of the entire retardation film is
not particularly limited, the thickness may range from 30 to
120 um.

[0050] Inaddition,a method of manufacturing aretardation
film according to an embodiment may include a) preparing an
acrylic film, b) forming a primer layer by coating at least one
surface of the acrylic film with a composition including a
copolymer containing an aromatic vinyl-based unit and a
maleic acid-based unit, and ¢) coating an upper part of the
primer layer with a negative C-type material.

[0051] In the method of manufacturing a retardation film
according to the embodiment, the acrylic film used in 1) the
preparing of the acrylic film, the primer layer used in b) the
forming of the primer layer and the negative C-type material
used in ¢) the coating of the primer layer are the same as the
foregoing description, and thus, descriptions thereof will be
omitted.

[0052] Inaddition, aliquid crystal display device including
the retardation film as described above according to an
embodiment may be provided.

[0053] Theliquid crystal display device may be an in-plane
switching mode liquid crystal display.

[0054] Aliquid crystal display device including one, two or
more retardation films as described above may be described
in detail.

[0055] 1In aliquid crystal display device including a liquid
crystal cell, and a first polarizing plate and a second polariz-
ing plate respectively provided on both surfaces of the liquid
crystal cell, a retardation film may be provided between the
liquid crystal cell and the first polarizing plate and/or the
second polarizing plate. That is, a retardation film may be
interposed between the first polarizing plate and the liquid
crystal cell or may be interposed between the second polar-
izing plate and the liquid crystal cell, or one, two or more
retardation films may be interposed between the first polar-
izing plate and the liquid crystal cell and the second polariz-
ing plate and the liquid crystal cell.

[0056] The first polarizing plate and the second polarizing
plate may include a protective film on a single surface or both
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surfaces thereof. As the internal protective film, a triacetate
cellulose (TAC) film, a polynorbornene-based film manufac-
tured by ring opening metathesis polymerization (ROMP), an
HROMP (ring opening metathesis polymerization followed
by hydrogenation) polymer film obtained by hydrogenating a
ring-opening polymerization cyclic olefin polymer, a polyes-
ter film, a polynorbornene-based film manufactured by addi-
tion polymerization, or the like, may be used. In addition, a
film manufactured using a transparent polymer material may
be used as the protective film, but is not considered to be
limited thereto.

[0057] Inaddition, an integrated polarizing plate including
a polarizer and the retardation film according to the embodi-
ment, provided as a protective film, on a single surface or both
surfaces of the polarizer, may be provided according to an
embodiment.

[0058] When the retardation film according to the embodi-
ment is only provided with a single surface of the polarizer, a
well-known protective film may be provided on the other
surface thereof.

[0059] As the polarizer, a film formed of polyvinyl alechol
(PVA) containing iodine or a dichroic dye may be used.
Although the polarizer may be formed by adsorbing iodine or
the dichroic dye on the PVA film, the manufacturing method
thereof is not particularly limited. According to the embodi-
ment of the inventive concept, the polarizer may refer to a
state in which it does not include a protective film and the
polarizing plate may be in a state in which it includes a
polarizer and a protective film.

[0060] In the integrated polarizing plate according to the
embodiment, the protective film and the polarizer may be
laminated with each other using a publicly known method.
[0061] For example, the lamination of the protective film
and the polarizer may be obtained through an adhesion
method using an adhesive. That is, first, an adhesive may be
coated on a surface of the protective film of the polarizer or
the PVA film, namely, a polarizer, using a roll coater, a gra-
vure coater, a bar coater, a knife coater, a capillary coater or
the like. The protective film and the polarizer may be ther-
mally compressed or compressed at room temperature using
a laminating roll before the adhesive is completely dried.
When a hot melt adhesive is used, a heat pressing roll needs to
be used.

[0062] When the protective film and the polarizing plate are
combined with each other, a usable adhesive may be a one
component-type PVA adhesive or a two component-type PVA
adhesive, a polyurethane-based adhesive, an epoxy-based
adhesive, a styrene butadiene rubber (SBR) adhesive, a hot
melt type adhesive, or the like, but should not be considered to
be limited thereto. When the polyurethane-based adhesive is
used, a polyurethane-based adhesive produced using an ali-
phatic isocyanate-based compound not having an influence of
light thereon may be used. When a one component-type or
two component-type adhesive for dry lamination or an adhe-
sive having comparatively low reactivity with isocyanate and
a hydroxy group is used, a solution adhesive diluted by an
acetate-based solvent, a ketone-based solvent, an ether-based
solvent or an aromatic solvent may be used. Here, the viscos-
ity of the adhesive may be relatively low at 5,000 cps or lower.
The adhesives as described above may have light transmit-
tance of 90% or above at 400 to 800 nm while having excel-
lent storage stability.

[0063] A pressure-sensitive adhesive may also be used as
long as it can exhibit relatively sufficient adhesive force. The
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pressure-sensitive adhesive may be sufficiently cured by heat
or ultraviolet light after the lamination thereof to thereby
improve mechanical strength thereof to an extent of an adhe-
sive. Further, interface adhesive strength may also be rela-
tively high to an extent to which delamination does not occur
without breakage of one of both films having a pressure-
sensitive adhesive adhered thereto.

[0064] As a detailed example of usable for the pressure-
sensitive adhesive, there may be provided natural rubber,
synthetic rubber, or an elastomer, a vinyl chloride/vinyl
acetate copolymer, polyvinyl alkyl ether, polyacrylate or
modified polyolefin pressure-sensitive adhesive, or the like,
having excellent optical transparency, and may also be a
curable pressure-sensitive adhesive having a hardener such as
isocyanate or the like, added thereto.

[0065] In addition, according to an embodiment, a liquid
crystal display device including the integrated polarizing
plate may be provided.

[0066] At least one sheet of retardation film according to
the embodiment of the inventive concept may also be pro-
vided between an integrated polarizing plate and a liquid
crystal cell in a case in which the liquid crystal display device
according to the embodiment includes the integrated polariz-
ing plate described above.

MODE FOR INVENTION

[0067] Hereinafter, the inventive concept will be described
in more detail based on the following embodiments. How-
ever, the embodiments are only for illustration of the inven-
tive concept, but should not be construed as being limited
thereto.

[0068] <Method of Measuring Physical Properties>

[0069] 1. Retardation value: A retardation value of a film
was measured using an Axoscan by Axometrics Inc.

[0070] 2.Adhesive force: Adhesive force between the coat-
ing layer of the negative C-type material/the primer layer/the
acrvlic film was evaluated through a cross-cut test
(ASTM3002). That is, when a cutter was applied to a suitable
ruler or the like to draw a transverse line and a vertical line in
alattice form on a coating surface, five or more times, respec-
tively, and then, an operation in which tape was attached and
detached in a diagonal direction was repeatedly performed
five times, the evaluation was carried out in an area in which
a coating layer was delaminated. When the delaminated sur-
face was 5% or more with regard to the entire area, it was
determined as having defective adhesive force, when the
delaminated surface ranged from 1 to 5%, as having good
adhesive force, and when the delaminated surface was not
delaminated at all, it was determined as having excellent
adhesive force.

[0071] 3. Solvent resistance: Solvent resistance of the
primer layer was determined by a change in an in-plane
retardation value (R,,) of the acrylic film after the coating
with the negative C-type material. When the solvent resis-
tance of the primer layer was not excellent, a solvent may
have infiltrated into the acrylic film at the time of performing
the coating of the negative C-type material to thus have
caused deterioration in the retardation value. When a change
in R, before and after the coating was performed was 5 nm or
lower, it was determined as being good in solvent resistance,
and when the change in R, before and after the coating was
performed was 5 nm or more, it was determined as being
defective in solvent resistance.
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Embodiment 1

[0072] Poly(cyclohexyl maleimide-co-methyl methacry-
late) (PMMA 830HR by LG MMA Corp.) and styrene-acry-
lonitrile copolymer (SANSOHF supplied by LG Chemical
Ltd., Acrylonitrile contained in the content of 24 wt %) were
compounded at a weight ratio of 80:20, respectively, under
conditions of 250° C. and 200 rpm, using a twin extruder to
thereby prepare a resin composition. A non-stretched film
having a width of 800 mm was produced using the resin
composition, under the conditions of 250° C. and 250 rpm,
using a T-die. The non-stretched film was stretched 1.5 times
in a MD direction at a temperature of 125° C. in a roll-to-roll
scheme and then stretched 3.0 times in the TD direction using
a tenter stretching machine at the same temperature as above
to thus produce an acrylic +B-plate. A thickness of the
obtained stretched film was about 55 pm, a retardation value
R,, in the in-plane direction thereof and a retardation value
R,, in the thickness direction thereof were 110 nm and 174
nm, respectively.

[0073] A primer coating liquid was produced by strongly
stirring a styrene-maleic anhydride copolymer (SMA)
(Scripset 520 supplied by Hercules Inc., Styrene: maleic
anhydride 1:1) in ethanol at a temperature of 70° C. for 4
hours to be dissolved therein. In this case, the solid content
was 8%. The primer coating was performed by coating an
upper surface of a base film with a primer coating liquid using
awire bar and then dried at 80° C. for 5 minutes. At this time,
a coating thickness was around 1.2 pm.

[0074] A negative C-coatingliquid was slowly dissolved by
slowly stirring ethylcellulose (EC100 by Dow Chemical,
MW 180 thousand, Ethoxyl content: 49%) ina mixed solvent
of toluene/ethanol (3/7) at room temperature to be dissolved
therein. In this case, the solid content was 10%. Completely
dissolved coating liquid was coated on the acrylic film coated
with primer using an applicator such that a final coating
thickness became 12 pum, and then was dried at 80° C. for five
minutes. A retardation value, adhesive force and solvent resis-
tance of the manufactured final film were measured, and the
results thereof are provided in Table 1.

[0075] As illustrated in Table 1, retardation values R, and
R,, of the entire retardation film were 108 nm and 66 nm,
respectively, and a retardation film satisfying R, >R,, was
able to be obtained. Further, it could be expected that R, of
the coating layer of the negative C-type material was about
108 nm, from the change in R, provided before and after the
negative C-type material coating thereof. The adhesive force
between the negative C-type material coating layer and the
base acrylic film was excellent, and it can be appreciated that
since the change in R, before and after the coating thereof
was around 2 nm, the solvent resistance of the primer layer
was also good.

Embodiment 2

[0076] As illustrated in Table 1, the retardation film was
manufactured using the same method as that of Embodiment
1 except for a retardation value of the acrylic film (a stretching
rate, MD 1.4 times, TD 2.8 times), a primer layer thickness, a
negative C-coating layer material (EC200 by Dow Chemical,
Mw 240 thousand, Ethoxyl content: 49%) and thickness. A
retardation value, adhesive force and solvent resistance of the
manufactured final film were measured, and the results
thereof are provided in Table 1.
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Embodiment 3

[0077] The retardation film was manufactured using the
same method as that of Embodiment 1 except that a retarda-
tion value of the acrylic film and a primer layer ingredient
were changed. The primer coating liquid was produced by
mixing a polvester-based polyurethane adhesive (CK-PU by
Chokwang Paint) with ethylcellulose (EC100 by Dow
Chemical at a weight ratio of 6:4. In this case, as a solvent, a
mixed solvent of toluene/ethanol (3/7) was used, and the solid
content was 8%. A retardation value, adhesive force and
solvent resistance of the manufactured final film were mea-
sured, and the results thereof are provided in Table 1.

Comparative Example 1

[0078] The retardation film was manufactured using the
same materials and method as those of Embodiment 1 except
that a negative C-coating was directly performed on the
acrylic film without performing primer coating. A retardation
value, adhesive force and solvent resistance of the manufac-
tured final film were measured, and the results thereof are
providedin Table 1. As illustrated in Table 1, R, of the acrylic
film was significantly decreased by the solvent at the time of
forming the negative C-coating, and the entire negative
C-coating layer was peeled off at the time of the cross-cut test,
and thus, adhesion also was poor.

Comparative Example 2

[0079] The retardation film was manufactured using the
same materials and method as those of Embodiment 1 except
that the primer layer was coated using polyurethane disper-
sion. The polyurethane dispersion (CK-PUD by Chokwang
Paint) was an anionic carbonate-based polyurethane disper-
sion, and the product in which a weight average molecular
weight thereof was around 50,000 and the solid content was
10% was used. The coating was performed on the acrylic base
film using a wire bar and then was dried at 90° C. for 5
minutes. A retardation value, adhesive force and solvent resis-
tance of the manufactured final film were measured, and the
results thereof are provided in Table 1. As illustrated in Table
1, the change in R, before and after the negative C-coating
thereof was around 9 nm, and thus, the solvent resistance of
the primer layer was not good, and the adhesive force with the
acrylic base was also poor.

Comparative Example 3

[0080] The retardation film was manufactured using the
same materials and method as those of Embodiment 1 except
for using a PVA adhesive as the primer layer. The primer
coating was carried out by coating an upper surface of the
acrylic base film with a PVA adhesive (Japan Synthetic Z-200
solution, 8% solids) using a wire bar and then was dried at 90°
C. for 5 minutes. A retardation value, adhesive force and
solvent resistance of the manufactured final film were mea-
sured, and the results thereof are provided in Table 1. As
illustrated in Table 1, the solvent resistance of primer layer
was good, but the entire negative C-coating layer was delami-
nated at the time of the cross-cut test, and thus, adhesion was
poor.
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TABLE 1
Negative
Acrylic Film Primer Layer C-coating Layer Entire Retardation Film
R;,, R, Thickness Thickness Thickness R;, Ry Solvent
(nm) (nm) (um)  Material (um)  Material (um) (nm) (nm) Adhesion* Resistance®*

Embodiment 1 110 174 35 SMA 1.2 EC100 12 108 66 ] O
Embodiment2 105 164 58 SMA 1.0 EC200 9 104 78 ] O
Embodiment 3 105 164 59 SMA/PU 1.2 EC100 12 102 62 @) O
Comparative 110 174 35 — —  EC100 10 85 57 X X
Example 1

Comparative 110 174 35 PUD 1.1 ECI100 10 101 95 X X
Example 2

Comparative 110 174 35 PVA 1.0 ECI100 10 107 88 X O
Example 3

*Adhesion Fvaluation: @ Excellent, O Good, X Poor
**Solvent Resistance Evaluation: O Good, X Poor

1. A retardation film comprising:

1) an acrylic film,

2) a coating layer of a negative C-type material, and

3) a primer layer including a copolymer containing an

aromatic vinyl-based unit and a maleic acid-based unit,
provided between the acrylic film and the coating layer
of the negative C-type material.

2. The retardation film of claim 1, wherein a retardation
valueR,, of 1) the acrylic film in an in-plane direction thereof,
represented by the following equation 1, is 50 to 200 nm, and
a retardation value R, of 1) the acrylic film in a thickness
direction thereof, represented by the following equation 2, is
50 to 250 nm:

Ry, =(n-n,)xd Equation 1

Ry=(n~n)xd Equation 2

where n_ refers to the highest refractive index among
refractive indexes in the in-plane direction of the film, n,
refers toa refractive index in a direction perpendicular to
the n_direction among refractive indexes in the in-plane
direction of the film, n, refers to a refractive index in the
thickness direction of the film, and d refers to a thickness
of the film.

3. The retardation film of claim 1, wherein 1) the acrylic
film has a thickness of 30 to 100 um.

4. The retardation film of claim 1, wherein 2) the coating
layer of the negative C-type material includes a compound
comprising an aromatic ring or cyclo-olefin in a polymer
main chain.

5. The retardation film of claim 1, wherein 2) the coating
layer of the negative C-type material includes an ethyl cellu-
lose resin.

6. The retardation film of claim 1, wherein 2) the coating
layer of the negative C-type material has a retardation value
R;, of =5 to 5 nm in an in-plane direction thereof, represented
by the following equation 1 and has a retardation value of =30
to =200 nm in a thickness direction thereof, represented by
the following equation 2:

Ry, =(n—n,)xd Equation 1

Ry=(m-n)xd Equation 2

where n, refers to the highest refractive index among
refractive indexes in the in-plane direction of the film, n,
refers to a refractive index in a direction petpendicular to
the n_direction among refractive indexes in the in-plane
direction of the film, n_ refers to a refractive index in the
thickness direction of the film, and d refers to a thickness
of the film.

7. The retardation film of claim 1, wherein 2) the coating
layer of the negative C-type material has a thickness of3 to 20
pm.

8. The retardation film of claim 1, wherein 3) the primer
layer includes the aromatic vinyl-based unit in a content
thereof ranging from 50 to 80 mol % and the maleic acid-
based unit in a content thereof ranging from 20 to 50 mol %.

9. The retardation film of claim 1, wherein 3) the copoly-
mer containing the aromatic vinyl-based unit and the maleic
acid-based unit in the primer layer is a styrene-maleic anhy-
dride copolymer (SMA).

10. The retardation film of claim 1, wherein 3) the primer
layer has a thickness of 0.1 to 5 pm.

11. A method of manufacturing a retardation film compris-
ing:

a) preparing an acrylic film,

b) forming a primer layer by coating at least one surface of

the acrylic film with a composition including a copoly-
mer containing an aromatic vinyl-based unit and a
maleic acid-based unit, and

¢) coating an upper part of the primer layer with a negative

C-type material.

12. A liquid crystal display device comprising the retarda-
tion film of claim 1.

13. The liquid crystal display device of claim 12, wherein
the liquid crystal display device is an in-plane switching (IPS)
mode liquid crystal display device.

14. An integrated polarizing plate comprising a polarizer
and the retardation film of claim 1, provided as a protective
film, on a single surface or both surfaces of the polarizer.

15. A liquid crystal display device comprising the inte-
grated polarizing plate of claim 14.

I S I
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