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(57) ABSTRACT

Provided are an optical member, a pressure-sensitive adhe-
sive composition, and an LCD. The optical member may have
excellent endurance reliability even when a pressure-sensi-
tive adhesive layer is formed to have a thickness of 20 um or
less.



US 2015/0079387 Al

OPTICAL MEMBER, PRESSURE-SENSITIVE
ADHESIVE COMPOSITION AND LIQUID

CRYSTAL DISPLAY
BACKGROUND
[0001] 1. Field of the Invention
[0002] The present application relates to an optical mem-

ber, a pressure-sensitive adhesive composition, and a liquid
crystal display.

[0003] 2. Discussion of Related Art

[0004] Various optical members including a polarizing
plate, a retardation plate, an optical compensation film, a
reflective sheet, a protective film and a brightness-enhancing
film may be attached to a liquid crystal display (LCD) by a
pressure-sensitive adhesive. Research on providing durabil-
ity to the pressure-sensitive adhesive is actively progressing
to maintain long-term pressure-sensitive adhesive strength
even when an LCD is exposed to an external environment.
[0005] Particularly, when the pressure-sensitive adhesive is
used in a pressure-sensitive adhesive film used for a mobile
phone such as a smart phone, as mobile devices have recently
become thinner, a thickness of the pressure-sensitive adhe-
sive film has also been reduced. For this reason, an available
range of thicknesses of the pressure-sensitive adhesive is
limited to 20 pm or less. In addition, a pressure-sensitive
adhesive applied to a polarizing plate fora TV is also showing
a tendency to become thinner.

SUMMARY OF THE INVENTION

[0006] The present application is directed to providing an
optical member, a pressure-sensitive adhesive composition
and an LCD.

[0007] One aspect of the present application provides an
optical member. The optical member of the present applica-
tion includes a base layer and a pressure-sensitive adhesive
layer. The pressure-sensitive adhesive layer includes an acryl
polymer having polymerization units derived from a first
(meth)acrylic acid ester monomer, a crosslinkable monomer
including a crosslinkable functional group except an acid
functional group, and a second (meth)acrylic acid ester
monomer. Accordingly, the optical member having a pres-
sure-sensitive adhesive layer having a small thickness of 20
um or less and excellent endurance reliability may be pro-
vided.

[0008] The “pressure-sensitive adhesive composition”
used herein is in a state in which a crosslinking structure is not
realized, and the “pressure-sensitive adhesive layer” used
hereinis in a state in which a crosslinking structure is realized.
[0009] Hereinafter, the optical member of the present appli-
cation will be described in further detail.

[0010] Inoneexample, the optical member includes a base
layer; and a pressure-sensitive adhesive layer formed on one
or both surfaces of the base layer. The base layer is a sheet,
film or device having optical characteristics without particu-
lar limitation, and thus may be one of various optical sheets,
films and devices known in the art. For example, the base
layer may be a polarizer, a polarizing plate, a retardation
plate, a viewing angle compensation film or a brightness
enhancing film. Here, the polarizer refers to a sheet, film or
device having a polarizing function, and the polarizing plate
refers to a stacked structure of a polarizer and a layer, sheet,
film or device having at least one intended function. Here, the
layer, sheet, film or device having at least one intended func-
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tion may be, but is not limited to, a protective film, a hard
coating layer, an anti-reflection layer, or a retardation layer.
[0011] The pressure-sensitive adhesive layer formed on
one or both surfaces of the base layer may have a thickness of
20 um or less, for example, 19 um orless, 18 pmor less, 17 um
orless, 15 um or less or 13 pum or less, and the base layer may
be attached by the pressure-sensitive adhesive layer to a liquid
crystal panel to be described later.

[0012] Inone embodiment, the pressure-sensitive adhesive
layer may include an acryl polymer, which may have poly-
merization units derived from a first (meth)acrylic acid ester
monomer, a crosslinkable monomer and a second (meth)
acrylic acid ester monomer.

[0013] The first (meth)acrylic acid ester monomer may be,
for example, a monomer capable of forming a homopolymer
having a glass transition temperature of less than 0° C., for
example, -70° C. to =30° C., -50° C. to -=10° C., -40° C. to
-30° C., -60° C. to -50° C., or -30° C. to -20° C.

[0014] The first (meth)acrylic acid ester monomer may be a
monomer capable of forming a homopolymer having a glass
transition temperature within the above-described range, and
may be, but is not particularly limited to, for example, n-butyl
acrylate (n-BA), ethyl acrylate (EA), 2-ethylhexyl acrylate
(2-EHA) or isooctyl acrylate (IOA).

[0015] For example, as the first (meth)acrylic acid ester
monomet, the n-butyl acrylate is a monomer capable of form-
ing a homopolymer having a glass transition temperature of
-55° C., is easily polymerized, and has suitable physical
properties to be used in a pressure-sensitive adhesive, and
thus may be used as a main monomer in manufacturing an
acryl polymer included in the pressure-sensitive adhesive
layer. In this case, the pressure-sensitive adhesive layer
including the acryl polymer prepared using the n-butyl acry-
late as a main monomer may have a glass transition tempera-
ture of -50° C. to 0° C., for example, -40° C.to -10° C., -30°
C. to =20° C. or -20° C. to 0° C., and thus the pressure-
sensitive adhesive layer may exhibit pressure-sensitive adhe-
sive property at room temperature.

[0016] The crosslinkable monomer may include a
crosslinkable functional group except an acid functional
group, and the acid functional group may be, for example, a
carboxyl group, a sulfuric acid group, or a phosphoric acid
group. The crosslinkable monomer having a crosslinkable
functional group except an acid functional group is included
in the acryl polymer as a polymerization unit to have cohesive
strength and adhesive strength by a crosslinking reaction with
a crosslinking agent to be described later. The crosslinkable
monomer having a crosslinkable functional group except an
acid functional group is not particularly limited as long as it is
not a monomer including an acid functional group such as a
carboxyl acid, for example, an acrylic acid, and thus may be,
for example, a monomer including a crosslinkable functional
group for a crosslinking reaction such as a hydroxyl group, a
glycidyl group, an isocyanate group or a nitrogen-containing
functional group. When the monomer including the acid
functional group is used, an ITO layer may be corroded.
[0017] Since the acryl polymer included in the pressure-
sensitive adhesive layer includes a crosslinkable functional
group except the acid functional group, the acryl polymer
may have an acid value of 10 or less, for example, 9 or less, 7
or less, 5 or less, 3 or less, 1 or less or 0.1 or less. The “acid
value” used herein refers to the mg number of potassium
hydroxide required to neutralize a free fatty acid or resin acid
contained in 1 g of a sample.
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[0018] In addition, when the pressure-sensitive adhesive
layer includes a crosslinkable functional group including an
acid functional group, for example, a (meth)acrylate having
an acid functional group such as a carboxyl group, a sulfonic
acid group or a phosphoric acid group, the acid value of the
acryl polymer may be controlled to be 5 or less, for example
3 orless, 2 orless, 1 orless, or 0.1 orless. The acid value may
be controlled according to a blending amount of the (meth)
acrylate having an acid functional group. For example, the
above acid value may be satisfied by controlling a content of
the acrylic acid to 1 part by weight or less with respect to 100
parts by weight of the n-butyl acrylate when the acryl polymer
is prepared by copolymerizing the n-butyl acrylate and an
acrylic acid.

[0019] The term “(meth)acrylate” used herein refers to an
acrylate or a methacrylate, and other terms using “(meth)” are
the same as described above.

[0020] In one embodiment, the crosslinkable functional
group except an acid functional group may include, but is not
limited to, at least one selected from the group consisting of'a
hydroxyl group, a glycidyl group, an isocyanate group and a
nitrogen-containing functional group. The crosslinkable
monomer including the hydroxyl group may be, but is not
limited to, for example, a monomer including a hydroxyl
group such as hydroxyethyl (meth)acrylate, hydroxypropyl
(meth)acrylate, hydroxybutyl (meth)acrylate, hydroxyhexyl
(meth)acrylate, hydroxyoctyl (meth)acrylate, hydroxyethyl-
eneglycol (meth)acrylate or hydroxypropyleneglycol (meth)
acrylate, or a combination of at least one thereof. The
crosslinkable monomer including an isocyanate group may
be, but is not limited to, tolylene diisocyanate, xylene diiso-
cyanate, diphenylmethane diisocyanate, hexamethylene
diisocyanate, isoboron diisocyanate, tetramethylxylene
diisocyanate or naphthalene diisocyanate, or a reaction prod-
uct thereof with a polyol. The crosslinkable monomer includ-
ing a diglycidyl group may be, but is not limited to, for
example, glycidyl (meth)acrylate, an epoxyalkyl (meth)acry-
late or an epoxycycloalkylalkyl (meth)acrylate. The
crosslinkable monomer including a nitrogen-containing
functional group may be, but is not limited to, for example,
(meth)acrylonitrile, (meth)acrylamide, N-methyl (meth)
acrylamide, N-methylol (meth)acrylamide N,N-methyl-
enebis acrylamide, N,N-dimethyl (meth)acrylamide, N,N-
diethyl (meth)acrylamide, N-vinyl pyrrolidone or N-vinyl
caprolactam.

[0021] In one embodiment, the acryl polymer includes a
second (meth)acrylic acid ester monomer as a polymerization
unit, and the second (meth)acrylic acid ester monomer may
be included in the acryl polymer to enhance endurance reli-
ability of the pressure-sensitive adhesive layer. The “endur-
ance reliability” used herein refers to a property in which
lifting or bubbling does not occur even after considerable
time of approximately 500 hours or more at a temperature of
60° C. or more and a humidity of approximately 90% after a
pressure-sensitive adhesive is attached. The endurance reli-
ability of the pressure-sensitive adhesive layer may be deter-
mined according to factors including a molecular structure of
the acryl polymer included in the pressure-sensitive adhesive
layer, and a glass transition temperature, a weight average
molecular weight and a storage modulus of the pressure-
sensitive adhesive layer.

[0022] Here, the second (meth)acrylic acid ester monomer
may be a monomer capable of forming a homopolymer hav-
ing a glass transition temperature (Tg) of 0 to 100° C., and for
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example, a monomer capable of forming a homopolymer
having a glass transition temperature of 10° C. to 90° C., 10°
C.1080° C., 10° C.t0 70° C., 10° C. to 60° C., 10° C. to 50°
C.or10°C. to 45° C.

[0023] Dueto the second (meth)acrylic acid ester monomer
capable of forming a homopolymer having a glass transition
temperature within the above range, the pressure-sensitive
adhesive layer may have excellent endurance reliability
despite a small thickness. The higher a glass transition tem-
perature the homopolymer of the second (meth)acrylic acid
ester monomer has, the higher a glass transition temperature
the pressure-sensitive adhesive layer has. Thus, the durability
is enhanced. However, when the glass transition temperature
of the homopolymer of the second (meth)acrylic acid ester
monomer is more than 100° C., the pressure-sensitive adhe-
sive layer loses viscoelasticity and therefore may not be used
as a pressure-sensitive adhesive, and a cell may be bent.
[0024] The second (meth)acrylic acid ester monomer may
be, but is not limited to, an acrylate monomer having a linear
or branched alkyl group having 1 to 6 carbon atoms, for
example, a linear or branched alkyl group having 2 to 4, 3 to
5 or 3 to 4 carbon atoms. For example, when an alicyclic or
cyclic compound like a benzene ring, which is neither linear
nor branched, is included at a terminal end of the second
(meth)acrylic acid ester monomer, a volume of the second
(meth)acrylic acid ester monomer becomes larger, and the
endurance reliability of the pressure-sensitive adhesive layer
is degraded.

[0025] The second (meth)acrylic acid ester monomer may
form a homopolymer having the above range of glass transi-
tion temperature, and may be any one of the monomers hav-
ing linear and branched alkyl groups having 1 to 6 carbon
atoms without particular limitation. For example, the second
(meth)acrylic acid ester monomer may be methyl acrylate
(MA), t-butyl acrylate (t-BA), methyl methacrylate (MMA),
vinyl acrylate (VA), or styrene.

[0026] For example, when methyl acrylate having a glass
transition temperature of the homopolymer of 10° C. is used
to prepare an acryl polymer, it is more easily polymerized
than conventionally used methyl methacrylate having a glass
transition temperature of the homopolymer of 105° C.,
thereby exhibiting excellent productivity, and suitably main-
taining physical properties such as cohesive strength, peeling
strength and durability of a finally formed pressure-sensitive
adhesive layer.

[0027] In addition, for example, when the pressure-sensi-
tive adhesive layer is formed using t-butyl acrylate having a
glass transition temperature of a homopolymer of 43° C., it
maintains transparency and has a cross-shaped branched ter-
minal end, and thus a glass transition temperature of the
finally formed pressure-sensitive adhesive layer is enhanced,
which is effective in improving endurance reliability.

[0028] The acryl polymer may have a polymerization unit
derived from 1 to 1000 parts by weight of the first (meth)
acrylic acid ester monomer with respect to 100 parts by
weight of the second (meth)acrylic acid ester monomer.
When the second (meth)acrylic acid ester monomer and the
first (meth)acrylic acid ester monomer are polymerized in the
above range, even when the pressure-sensitive adhesive layer
including the acryl polymer is formed to a small thickness, it
may have excellent endurance reliability.

[0029] For example, the acryl polymer may have a poly-
merization unit derived from 1 to 1000 parts by weight, 125 to
900 parts by weight, 130 to 900 parts by weight, 150 to 850
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parts by weight or 200 to 400 parts by weight of the first
(meth)acrylic acid ester monomer with respect to 100 parts by
weight of the second (meth)acrylic acid ester monomer, but
the present application is not limited thereto. When the sec-
ond (meth)acrylic acid ester monomer is polymerized in a
higher ratio than the first (meth)acrylic acid ester monomer,
that is, the first (meth)acrylic acid ester monomer is polymer-
ized at a contentratio of less than 1 part by weight with respect
to 100 parts by weight of the second (meth)acrylic acid ester
monomer, the glass transition temperature of the pressure-
sensitive adhesive layer is excessively high, and thus it is
difficult to maintain viscosity, elasticity and fixation to serve
as a pressure-sensitive adhesive at room temperature. In con-
trast, when the second (meth)acrylic acid ester monomer is
polymerized in too low of a weight ratio, compared with the
first (meth)acrylic acid ester monomer, that is, the first (meth)
acrylic acid ester monomer is polymerized in a content ratio
exceeding 1000 parts by weight with respect to 100 parts by
weight of the second (meth)acrylic acid ester monomer, it is
less effective in improvement of endurance reliability at a
small thickness. Unless particularly defined otherwise, the
term “parts by weight” used herein refers to a relative “weight
ratio.”

[0030] Inoneembodiment, when the second (meth)acrylic
acid ester monomer is methyl acrylate, the acryl polymer may
have a polymerization unit derived from 5 to 50 parts by
weight of the methyl acrylate. For example, the acryl polymer
may have a polymerization unit derived from 10 to 40 parts by
weight, 15 to 30 parts by weight, 20 to 35 parts by weight or
23 to 27 parts by weight of the methyl acrylate, but the present
application is not limited thereto. In the above ranges, par-
ticularly, when the acryl polymer has a polymerization unit
derived from 5 parts by weight of the methyl acrylate, it is
highly effective in improvement of durability at a small thick-
ness of less than 15 pm, and when the acryl polymer has a
polymerization unit derived from 50 parts by weight or less of
the methyl acrylate, a glass transition temperature is not
excessively high, bending of a cell may not occur.

[0031] The “bending of a cell” refers to a problem in which
the pressure-sensitive adhesive layer is contracted together
with a polarizing plate and bent due to the access of moisture
caused when the an optical member such as the polarizing
plate to which the pressure-sensitive adhesive layer is
attached is exposed to an external environment.

[0032] In addition, for example, when the second (meth)
acrylic acid ester monomer is t-butyl acrylate, the acryl poly-
mer may have a polymerization unit derived from 5 to 40 parts
by weight of the t-butyl acrylate. For example, the acryl
polymer may have a polymerization unit derived from 10 to
30 parts by weight, 12 to 23 parts by weight, 17 to 28 parts by
weight or 18 to 22 parts by weight of the t-butyl acrylate, but
the present application is not limited thereto. In the above
ranges, particularly, when the acryl polymer has a polymer-
ization unit derived from 5 parts by weight or more of the
t-butyl acrylate, it is highly effective in improvement of dura-
bility at a small thickness of less than 15 um, and when the
acryl polymer has a polymerization unit derived from 40 parts
by weight or less of the t-butyl acrylate, the glass transition
temperature is not excessively high, and bending of the cell
may not occur.

[0033] In one embodiment, in the polymerization unit
included in the acryl polymer, the maximum content of the
t-butyl acrylate may be smaller than that of the methyl acry-
late. A glass transition temperature of a homopolymer of the
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t-butyl acrylate is 43° C., higher than that of a homopolymer
of the methyl acrylate, which is 10° C. For this reason, when
the maximum content of the t-butyl acrylate is larger than that
of the methyl acrylate, the durability may actually be
decreased.

[0034] In one embodiment, the acryl polymer may have a
weight average molecular weight of 500,000 to 2,000,000, for
example, 800,000 to 1,800,000, 1,000,000 to 1,900,000,
1,200,000 to 1,990,000, or 1,650,000 to 1,900,000, but the
present application is not limited thereto. In the above ranges,
the pressure-sensitive adhesive may have a suitable pressure-
sensitive adhesive characteristic. Particularly, in the range of
500,000 or more, the endurance reliability of a pressure-
sensitive adhesive composition may be sufficiently improved.
In addition, when the weight average molecular weight of the
acryl polymer is 2,000,000 or less, polymerization may be
easily performed. The durability, reliability and viscoelastic-
ity of the pressure-sensitive adhesive layer may be generally
dependent on a weight average molecular weight, molecular
weight distribution or molecular structure of the acryl poly-
mer, particularly, determined by a weight average molecular
weight. The “molecular weight” used herein is used with the
same meaning as the “weight average molecular weight.”
[0035] Inone embodiment, the pressure-sensitive adhesive
layer may have a dynamic elastic modulus of 0.05 Mpa to
0.08 Mpa at 30° C. and ata frequency of 500 Hz. For example,
the dynamic elastic modulus of the pressure-sensitive adhe-
sive layer may be 0.06 Mpa to 0.07 Mpa, 0.07 Mpa to 0.079
Mpa, 0.055 Mpa to 0.075 Mpa, or 0.051 Mpa to 0.0772 Mpa,
but the present application is not limited thereto. In the above
ranges, the endurance reliability may be suitably maintained
at a small thickness of less than 15 um. Particularly, in the
range of 0.05 Mpa or more, suitable adhesive strength may be
ensured, and in the range of 0.08 Mpa or less, the bending of
the cell described above does not occur. The term “dynamic
storage modulus” may be expressed as when sine-type shear-
ing deformation is applied to an elastic body, a viscoelastic
material shows stress retardation in an intermediate type, and
according to a mathematical representation, one component
is in the same phase, and the other component is retarded by
pi/2. In this case, a part in the same phase is referred to a
dynamic storage modulus, and a part retarded by pi/2 is
referred to a loss modulus. That is, a dynamic storage modu-
lus refers to energy stored without loss by elasticity, and a loss
modulus refers to energy lost by viscosity. Here, the dynamic
storage modulus may relate to pressure-sensitive adhesive
characteristic of the pressure-sensitive adhesive and endur-
ance reliability, and may be affected by a glass transition
temperature of a monomer.

[0036] Here, the acryl polymer may be polymerized by a
polymerization method such as solution polymerization, pho-
topolymerization, bulk polymerization, suspension polymer-
ization or emulsion polymerization. For example, the acryl
polymer may be prepared by solution polymerization. Spe-
cifically, the acryl polymer may be prepared by adding an
initiator to a monomer mixture solution in which monomers
are uniformly mixed at a temperature of 50° C. to 140° C.
[0037] In addition, the acryl polymer may be prepared by
photopolymerization by selecting a well known suitable pho-
toinitiator. The photoinitiator capable of being applied to the
photopolymerization may be, but is not limited to, an organic
peroxide such as benzoylperoxide, 1,1-bis(tertiary-butylper-
oxy)-3,3,5-triethylcyclohexane, tertiarybutylperoxyacetate,
tertiarybutylperoxybenzoate, tertiarybutyl peroxy-2-ethyl-
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hexanoate, tertiarybutyl peroxyisopropylcarbonate, di-2-eth-
ylhexylperoxy dicarbonate, diisopropylperoxy dicarbonate,
di-3-methoxybutylperoxy dicarbonate, di-3,3,5-trimethyl-
hexanoyl peroxide, di-tertiary-butyl peroxide, lauroyl perox-
ide, dicunylperoxide, or methyletherketone peroxide; a
hydroperoxide such as butyl hydro peroxide, or cumyl hydro
peroxide; an oxidant such as hydrogen peroxide, ammonium
persulfate, nitric acid and a salt thereof, perchloric acid and a
saltthereof, sulfuric acid and a salt thereof, hypochlorous acid
and a salt thereof, permanganic acid and a salt thereof, chro-
mic acid and a salt thereof, lead dioxide, manganese dioxide,
copper oxide, iron chloride, fluorine, chlorine, bromine, or
iodine; a reductant such as sodiumbrohydride, formaldehyde,
acetaldehyde, amine, or hydrazine; a means radiating heat, a
UV ray, or ahigh energy wavelength; or electron transfer in an
electrolyte.

[0038] For example, the acryl polymer may be prepared by
any one of the polymerization methods described above after
the first (meth)acrylic acid ester monomer, the crosslinkable
monomer including a crosslinkable functional group except
an acid functional group, and the second (meth)acrylic acid
ester monomer are mixed in a solvent.

[0039] The solvent may be one of various solvents known
in the art, for example, ethyl acetate (EAc), N-methyl-2-
pyrrolidone (NMP), gamma-butyrolactone (GBL) dimethyl-
formamide (DMF), dimethylacetamide (DMACc) or teterahy-
drofuran (THF), but the present application is not limited
thereto.

[0040] The optical member includes a pressure-sensitive
adhesive layer having excellent endurance reliability, despite
a small thickness, as described above. In addition, since the
pressure-sensitive adhesive layer has excellent producibility,
transparency and an antistatic property, the optical member
may be effectively applied to various optical devices or parts,
or displays devices or parts. Particularly, the optical member
may be effectively used in a polarizer, a polarizing plate, a
phase retardation plate, a viewing angle compensation film, a
reflective sheet, a protective sheet or a brightness enhancing
film, which is used in an LCD.

[0041] Another aspect of the present application provides a
pressure-sensitive adhesive composition. The exemplary
pressure-sensitive adhesive composition may be used to form
a pressure-sensitive adhesive layer included in the optical
member. Accordingly, respective components included in the
pressure-sensitive adhesive composition, or improvement in
endurance reliability of the pressure-sensitive adhesive layer
formed by the pressure-sensitive adhesive composition are
the same as described with regard to the optical members.
[0042] Inone embodiment, the pressure-sensitive adhesive
composition may further include a crosslinking agent. The
crosslinking agent may be further included to derive a
crosslinking reaction between acryl polymers, and serve to
enhance adhesion reliability since a cohesive strength of the
pressure-sensitive adhesive layer is maintained at an
increased temperature due to formation of a crosslinking
structure.

[0043] In one embodiment, the crosslinking agent may be
suitably selected from various known crosslinking agents
such as a monofunctional and multifunctional crosslinking
agents without particular limitation in consideration of a
crosslinkable functional group included in the pressure-sen-
sitive adhesive composition. For example, the crosslinking
agent may be, but is not limited to, at least one selected from
the group consisting of an isocyanate-based compound, an
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epoxy-based compound, an aziridine-based compound and a
metal chelate-based compound. In addition, the isocyanate-
based compound may be, but is not particularly limited to, for
example, at least one selected from the group consisting of
toluene diisocyanate, xylene diisocyanate, diphenylmethane
diisocyanate, hexamethylene diisocyanate, isoboron diisocy-
anate, tetramethylxylene diisocyanate, naphthalene diisocy-
anate triphenylmethane triisocyanate, methylenebis(4-phe-
nylmethane) triisocyanate and reaction products thereof with
a polyol such as trimethylolpropane. The epoxy-based com-
pound may be, but is not limited to, for example, at least one
selected from the group consisting of ethyleneglycol digly-

cidylether, polyethyleneglycol diglycidylether, trigly-
cidylether, glycerine diglycidylether, glycerine trigly-
cidylether, 1,6-hexanediol diglycidylether,

trimethylolpropane triglycidylether, diglycidylaniline, N,N,
N'.N'-tetraglycidyl ethylenediamine and N,N,N',N'-tetragly-
cidyl-1,3-dimethylbenzene. In addition, the aziridine-based
compound may be, but is not limited to, at least one selected
from the group consisting of N,N'-tolene-2,4-bis(1-aziridin-
ecarboxamide), N,N'-diphenylmethane-4,4'-bis(1-aziridin-
ecarboxamide), triethylene melamine, bisisoprothaloyl-1-(2-
methylaziridine) and tri-1-aziridynylphosphineoxide.

[0044] In one embodiment, the crosslinking agent may be
included in an amount of 0.01 to 10 parts by weight, and for
example, 0.01 to 3 parts by weight, 1 to 7 parts by weight, 2
to 5 parts by weight, or 0.01 to 5 parts by weight with respect
to 100 parts by weight of the pressure-sensitive adhesive
composition, but the present application is not limited
thereto. In the above ranges, the cohesive strength and dura-
bility of the pressure-sensitive adhesive layer may be excel-
lently maintained.

[0045] In addition, in the pressure-sensitive adhesive com-
position, without affecting the effect of the present applica-
tion, at least one additive selected form the group consisting
of'apressure-sensitive adhesiveness-providing resin, a silane-
based coupling agent, an antistatic agent, a near infra red
(NIR) absorbent, a curing agent, a crosslinking agent, a UV
stabilizer, an antioxidant, a coloring agent, a reinforcing
agent, a filler, a foaming agent, a surfactant and a plasticizer
may be further included.

[0046] For example, the pressure-sensitive adhesive com-
position of the present application may further include a
tackifier, and thus exhibit pressure-sensitive adhesiveness. A
kind of the tackifier may be, but is not particularly limited to,
for example, at least one of an epoxy resin, a hydrocarbon
resin or a hydrogenated product thereof, a rosin resin or a
hydrogenated product thereof, a rosin ester resin or a hydro-
genated product thereof, a terpene resin or a hydrogenated
product thereof, a terpene phenol resin or a hydrogenated
product thereof, a polymerized rosin resin or a polymerized
rosin ester resin.

[0047] The tackifier may be included in an amount of 1 to
100 parts by weight with respect to 100 parts by weight of the
pressure-sensitive adhesive composition. When the content is
1 part by weight or more, an addition effect may be expected,
and when the content is 100 parts by weight or less, compat-
ibility and cohesive strength-enhancing effects may be
expected.

[0048] The pressure-sensitive adhesive composition may
further include a silane-based coupling agent. The silane-
based coupling agent may be, for example, ethyltrimethox-
ysilane, p-(3,4 epoxycyclohexyl), y-glycidoxypropyl tri-
ethoxysilane, y-glycidoxypropyl trimethoxysilane,
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y-glycidoxypropyl methyldiethoxysilane, y-glycidoxypropyl
triethoxysilane, 3-mercaptopropyl trimethoxysilane, vinylt-
rimethoxysilane, vinyltriethoxy silane, y-methacryloxypro-
py!l trimethoxysilane, y-methacryloxypropyl trimethoxysi-
lane, y-methacryloxypropyl triethoxysilane, y-aminopropyl
trimethoxysilane, y-aminopropyl triethoxysilane, B-isocy-
anatopropyl triethoxysilane, y-acetoacetatepropyl trimethox-
ysilane, y-acetoacetatepropyl triethoxysilane, y-acetoac-
etatepropyl trimethoxysilane, p-cyanoacetyl
trimethoxysilane, -cyanoacetyl triethoxysilane or acetoxy-
aceto trimethoxysilane, or a mixture of at least one thereof.
Particularly, a silane-based coupling agent having an acetoac-
etate group or a f§-cyanoacetyl group may be used, but the
present application is not limited thereto.

[0049] The silane-based coupling agent may be included in
the pressure-sensitive adhesive composition in an amount of
0.01 to 5 parts by weight with respect to 100 parts by weight
of the pressure-sensitive adhesive composition. For example,
the silane-based coupling agent may be included in the pres-
sure-sensitive adhesive composition in an amount 0f 0.1 to 3
parts by weight, 1 to 4 parts by weight, 2 to 3 parts by weight,
or 0.01 to 1 parts by weight with respect to 100 parts by
weight of the pressure-sensitive adhesive composition, but
the present application is not limited thereto. When the con-
tent is 0.01 parts by weight or more, a pressure-sensitive
adhesive strength-increasing effect may be expected, and
when the content is 5 parts by weight or less, the composition
is secured from degradation of endurance reliability.

[0050] In addition, the pressure-sensitive adhesive compo-
sition may further include an antistatic agent, which may be
any one of compounds having excellent compatibility with
another component included in the composition such as an
acrylate-based copolymer, thereby not having a bad influence
on transparency, workability and durability of a pressure-
sensitive adhesive, and providing an antistatic property to the
pressure-sensitive adhesive.

[0051] The antistatic agent may be included in an amount
of 0.01 to 5 parts by weight with respect to 100 parts by
weight of the pressure-sensitive adhesive composition. For
example, it may be included in the pressure-sensitive adhe-
sive composition in an amount of 0.1 to 3 parts by weight, 1
to 4 parts by weight, 2 to 3 parts by weight and 0.01 to 2 parts
by weight with respect to 100 parts by weight of the pressure-
sensitive adhesive composition, but the present application is
not limited thereto. When the content is 0.01 parts by weight
or more, a desired antistatic effect may be obtained, and when
the content is 5 parts by weight or less, due to high compat-
ibility with another component, the pressure-sensitive adhe-
sive is secured from degradation in endurance reliability.

[0052] The pressure-sensitive adhesive composition may
further include an NIR absorbent, a curing agent or a UV
stabilizer for photocuring, and an additive such as an antioxi-
dant, a coloring agent, a reinforcing agent, a filler, a foaming
agent, a surfactant or a plasticizer to complement physical
properties as needed.

[0053] A method of forming a pressure-sensitive adhesive
layer using the pressure-sensitive adhesive composition is not
particularly limited, and may be a method of coating the
pressure-sensitive adhesive composition or a coating solution
including the same on a base using a conventional means such
as a comma coater or bar coater and curing the coated result,
or a method of coating the pressure-sensitive adhesive com-
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position on a surface of a peelable base, curing the coated
result, and transferring the formed pressure-sensitive adhe-
sive layer.

[0054] In addition, in this process, a method of curing the
pressure-sensitive adhesive composition is not particularly
limited, and may be performed through a suitable aging pro-
cessto reactan acryl polymer included in the composition and
a crosslinking agent, or light radiation, for example, UV
radiation, to derive a polymerization reaction of a photopo-
lymerizable compound. In one embodiment, the UV radiation
may be performed using a means such as a high pressure
mercury lamp, an electrodeless lamp or a xenon lamp. In
addition, during the UV curing, an intensity of radiation is not
particularly limited as long as it is controlled not to damage
any physical properties and to sufficiently perform curing.
Here, a luminance may be 50 to 1,000 mW/cm?, and an
intensity of radiation may be 50 to 1,000 mJ/cm?.

[0055] Still another aspect of the present application pro-
vides an LCD in which the optical member is attached to a
liquid crystal panel by a pressure-sensitive adhesive layer of
the optical member. For example, the optical member may be
a polarizing plate.

[0056] Generally, a pressure-sensitive adhesive for a polar-
izing plate used in the LCD is required to have physical
properties such as high elastic recovery, a law peel-off phe-
nomenon, and a low bubbling phenomenon in a dry and
thermal condition. That is, it is necessary to recover a dent in
a pressure-sensitive adhesive layer when polarizing plates cut
after a producing process are aged in a folded state or inden-
tations are formed in the pressure-sensitive adhesive layer due
to impurities present between polarizing plates during deliv-
ery process. To this end, high elastic recovery is needed, the
polarizing plate should not be peeled off from a glass sub-
strate under a high temperature and high humidity condition
when the polarizing plate is attached to the glass substrate,
and bubbles should not be generated under a dry and thermal
condition (approximately at 80° C.).

[0057] Since the pressure-sensitive adhesive layer included
in the optical member according to the present application has
a dynamic storage modulus of 0.5 Mpa or more at room
temperature, the pressure-sensitive adhesive layer may have
high elastic recovery, and may have excellent pressure-sen-
sitive adhesiveness even when it is formed to a small thick-
ness of less than 15 pm. In addition, since the pressure-
sensitive adhesive layer included in the optical member
according to the present application may include a second
(meth)acrylic acid ester monomer capable of forming a
homopolymer having a glass transition temperature of 0 to
100° C., the pressure-sensitive adhesive layer has excellent
durability, and thus a peel-off phenomenon and a bubbling
phenomenon under a dry and thermal condition may not
occur.

Advantageous Effects of the Invention

[0058] The present application provides an optical mem-
ber. According to the present application, the optical member
can have excellent endurance reliability even when a pres-
sure-sensitive adhesive layer is formed to have a thickness of
20 um or less, and prevent corrosion of an ITO layer since an
acid material conventionally used such as an acrylic acid is
not used.
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DETAILED DESCRIPTION OF EXEMPLARY
EMBODIMENTS

[0059] Hereinafter, a pressure-sensitive adhesive composi-
tion will be described in further detail with reference to
Examples and Comparative Examples, but the scope of the
composition is not limited to the following Examples.

Preparation Example 1

Preparation of Acryl Polymer (A1)

[0060] A monomer mixture composed of 89 g of n-butyl
acrylate, 10 g of methyl acrylate (MA) and 1 g of hydroxy-
butyl acrylate (HBA) was put into a 1000 cc reaction vessel
equipped with a cooling apparatus to facilitate temperature
control and reflux a nitrogen gas, and 100 g of ethyl acetate
(EAc) was put into a solvent. Afterward, to remove oxygen,
the mixture was purged with a nitrogen gas for 20 minutes,
and maintained at 60° C. After the mixture was uniformly
blended, and 0.03 g of azobisisobutyronitrile (AIBN) diluted
with a reaction initiator in ethyl acetate at a concentration of
50% was added. The mixture was reacted for 8 hours, thereby
preparing an acryl polymer having a weight average molecu-
lar weight of 1,790,000.

Preparation Example 2

Preparation of Acryl Polymer (A2)

[0061] An acryl polymer having a weight average molecu-
lar weight of 1,670,000 was prepared by the same method as
described in Preparation Example 1, except that a monomer
mixture in which 79 g of n-butyl acrylate (n-BA), 20 g of
methyl acrylate (MA) and 1 g of hydroxybutyl acrylate
(HBA) were mixed was used instead of the monomer mixture
prepared in Preparation Example 1.

Preparation Example 3

Preparation of Acryl Polymer (A3)

[0062] An acryl polymer having a weight average molecu-
lar weight of 1,890,000 was prepared by the same method as
described in Preparation Example 1, except that a monomer
mixture in which 59 g of n-butyl acrylate (n-BA), 40 g of
methyl acrylate (MA) and 1 g of hydroxybutyl acrylate
(HBA) were mixed was used instead of the monomer mixture
prepared in Preparation Example 1.

Preparation Example 4

Preparation of Acryl Polymer (A4)

[0063] An acryl polymer having a weight average molecu-
lar weight of 1,760,000 was prepared by the same method as
described in Preparation Example 1, except that a monomer
mixture in which 89 g of n-butyl acrylate (n-BA), 10 g of
t-butyl acrylate (t-BA) and 1 g of hydroxybutyl acrylate
(HBA) were mixed was used instead of the monomer mixture
prepared in Preparation Example 1.

Preparation Example 5

Preparation of Acryl Polymer (A5)

[0064] An acryl polymer having a weight average molecu-
lar weight of 1,770,000 was prepared by the same method as
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described in Preparation Example 1, except that a monomer
mixture in which 69 g of n-butyl acrylate (n-BA), 30 g of
t-butyl acrylate (t-BA) and 1 g of hydroxybutyl acrylate
(HBA) were mixed was used instead of the monomer mixture
prepared in Preparation Example 1.

Example 1

Preparation of Pressure-Sensitive Adhesive
Composition

[0065] 0.03 parts by weight of N,N,N',N'-tetraglycidyl-1,
3-dimethylbenzene as an epoxy-based crosslinking agent and
0.2 parts by weight of adducts of tolylene diisocyanate with
trimethylolpropane as a multifunctional isocyanate-based
crosslinking agent with respect to 100 parts by weight of the
acryl polymer (A1) prepared above were respectively diluted
in an ethylacetate solution at 10 wt %, and uniformly mixed to
a suitable concentration in consideration of coatability.
[0066] Formation of Pressure-Sensitive Adhesive Film
[0067] The pressure-sensitive adhesive composition was
coated and dried on one surface of a biaxially-oriented poly
(ethylene terephthalate) (PET) film (thickness: 15 pm),
thereby forming a coating layer having a uniform thickness of
13 nm. Subsequently, a releasing film was laminated on the
coating solution and aged for 3 days under a constant tem-
perature (25° C.) and constant humidity condition, thereby
forming a pressure-sensitive adhesive film.

Example 2

[0068] A pressure-sensitive adhesive composition and a
pressure-sensitive adhesive film having a coating layer hav-
ing a uniform thickness of 13 pm were formed by the same
method as described in Example 1, except that the acryl
polymer (A2) prepared in Example 2 was used.

Example 3

[0069] A pressure-sensitive adhesive composition and a
pressure-sensitive adhesive film having a coating layer hav-
ing a uniform thickness of 13 pm were formed by the same
method as described in Example 1, except that the acryl
polymer (A3) prepared in Example 3 was used.

Example 4

[0070] A pressure-sensitive adhesive composition and a
pressure-sensitive adhesive film having a coating layer hav-
ing a uniform thickness of 13 pm were formed by the same
method as described in Example 1, except that the acryl
polymer (A4) prepared in Example 4 was used.

Example 5

[0071] A pressure-sensitive adhesive composition and a
pressure-sensitive adhesive film having a coating layer hav-
ing a uniform thickness of 13 pm were formed by the same
method as described in Example 1, except that the acryl
polymer (AS) prepared in Example 5 was used.

Comparative Example 1

[0072] An acryl polymer (B1) having a weight average
molecular weight of 1,800,000 was prepared by the same
method as described in Preparation Example 1, and a pres-
sure-sensitive adhesive composition and a pressure-sensitive
adhesive film having a coating layer having a uniform thick-
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ness of 13 um were formed, except that a monomer mixture in
which 79 g of n-butyl acrylate (n-BA), 20 g of phenol acrylate
(PHEA) and 1 g of hydroxybutyl acrylate (HBA) were mixed
was used instead of the monomer mixture used in Preparation
Example 1.

Comparative Example 2

[0073] An acryl polymer (B2) having a weight average
molecular weight of 1,820,000 was prepared by the same
method as described in Preparation Example 1, and a pres-
sure-sensitive adhesive composition and a pressure-sensitive
adhesive film having a coating layer having a uniform thick-
ness of 13 um were formed, except that a monomer mixture in
which 79 g of n-butyl acrylate (n-BA), 20 g of isobornyl
acrylate (IBOA) and 1 g of hydroxybutyl acrylate (HBA)
were mixed was used instead of the monomer mixture used in
Preparation Example 1.

Comparative Example 3

[0074] An acryl polymer (B3) having a weight average
molecular weight of 1,760,000 was prepared by the same
method as described in Preparation Example 1, and a pres-
sure-sensitive adhesive composition and a pressure-sensitive
adhesive film having a coating layer having a uniform thick-
ness of 13 um were formed, except that a monomer mixture in
which 79 g of n-butyl acrylate (n-BA), 20 g of N-vinyl capro-
lactam (NVC) and 1 g of methyl acrylate (MA) were mixed
was used instead of the monomer mixture used in Preparation
Example 1.

Comparative Example 4

[0075] An acryl polymer (B4) having a weight average
molecular weight of 1,800,000 was prepared by the same
method as described in Preparation Example 1, and a pres-
sure-sensitive adhesive composition and a pressure-sensitive
adhesive film having a coating layer having a uniform thick-
ness of 13 um were formed, except that a monomer mixture in
which 99 g of n-butyl acrylate (n-BA) and 1 g of hydroxybutyl
acrylate (HBA) were mixed was used instead of the monomer
mixture used in Preparation Example 1.

Comparative Example 5

[0076] An acryl polymer (BS) having a weight average
molecular weight of 1,800,000 was prepared by the same
method as described in Preparation Example 1, and a pres-
sure-sensitive adhesive composition and a pressure-sensitive
adhesive film having a coating layer having a uniform thick-
ness of 13 um were formed, except that a monomer mixture in
which 95 g of n-butyl acrylate (n-BA) and 5 g of acrylic acid
(AA) were mixed was used instead of the monomer mixture
used in Preparation Example 1.

Comparative Example 6

[0077] An acryl polymer (B1) having a weight average
molecular weight of 1,800,000 was prepared by the same
method as described in Preparation Example 1, except that
the monomer mixture in which 99 g of n-butyl acrylate
(n-BA) and 1 g of hydroxybutyl acrylate (HBA) were mixed
was used as the monomer mixture in Preparation Example 1,
and a pressure-sensitive adhesive composition and a pres-
sure-sensitive adhesive film having a coating layer having a
uniform thickness of 13 um were formed by the same method
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as described in Example 1, except that 12 parts by weight of
tris 2-hydroxy ethyl isocyanurate triacrylate (M370) was
added with respect to 100 parts by weight of a solid content of
a pressure-sensitive adhesive.

Example of Test

[0078] Physical properties were evaluated by the following
methods with respect to the pressure-sensitive adhesive com-
positions or films formed in Examples and Comparative
Examples.

[0079] Measurement Method 1. Measurement of Weight
Average Molecular Weight

[0080] A weight average molecular weight of the pressure-
sensitive adhesive composition was measured using GPC
under the following conditions. To draw a calibration curve,
standard polystyrene of an Agilent system was used, and
measurement results were converted.

[0081] <Conditions for Measuring Weight Average
Molecular Weight>

[0082] Measuring Tool: Agilent GPC (Agilent 1200 series,
USA)

[0083] Column: two connected PL, mixed B

[0084] Column Temperature: 40° C.

[0085] Eluent: Tetrahydrofuran

[0086] Flow Rate: 1.0 mL/min

[0087] Concentration: ~2 mg/ml, (100 pl injection)
[0088] Measurement Method 1. Measurement of Dynamic

Storage Modulus

[0089] A dynamic storage modulus of the pressure-sensi-
tive adhesive composition was measured using ARES manu-
factured by TA corp. Dynamic storage moduli of the pressure-
sensitive adhesive compositions in Examples 1 to 5 and
pressure-sensitive adhesive compositions in Comparative
Examples 1 to 6 were measured at a temperature of30° C. and
a frequency of 500 Hz by frequency sweep with respect to a
pressure-sensitive adhesive under conditions of a sample
thickness of 1 mm and a deformation ratio of 10% using a
parallel plate fixture having a diameter of 8 mm.

[0090] Measurement Method 3. Evaluation of Endurance
Reliability
[0091] To evaluate durability with respect to humidity and

thermal resistance of a pressure-sensitive adhesive film
attached to a glass for an LCD, the film was left for 500 hours
under the condition of a temperature of 60° C. and a relative
humidity of 90% and a condition of a temperature of 70° C.
and a relative humidity of 90%, and bubbling and peeling
were observed.

[0092] Evaluation criteria for reliability were as follows:
[0093] o: no bubbling or peeling was observed

[0094] A: alittle bubbling or peeling was observed

[0095] [ a large amount of bubbling or peeling was
observed

[0096] Measurement Method 4. Measurement of Acid
Value

[0097] An acid value was measured using an automatic

titration device (COM-550, Hiranuma Sankyo), and calcu-
lated by the following Equation:

A={(Y=-X)xfx5.611}/M

[0098] In Equation 1, A is an acid value, Y is a titration
amount (ml) of a sample solution, X is a titration amount (ml)
of a solution containing 50 g of a mixed solvent, f is a factor
of a titration solution, and M is a weight (g) of a polymer
sample, and measurement conditions were as follows:

[Equation 1]
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[0099] Sample solution: prepared by dissolving approxi-
mately 0.5 g of an acryl polymer sample in 50 g of a mixed

solvent (toluene/2-propanol/distilled water=50/49.5/0.5,
weight ratio)
[0100] Titration solution: 0.1N, 2-propanol-type potassium

hydroxide solution (Wako Junyaku Kogyo, for test neutral-
ization value of petroleum products)

[0101] Electrode: glass electrode, GE-101, Comparative
electrode: RE-201

[0102] Measurement mode: for test neutralization value of
petroleum products

[0103] Components and physical properties of the pres-
sure-sensitive adhesive compositions in Examples 1 to 5 and
Comparative Examples 1 to 6 according to the above methods
are listed in the following Tables 1 and 2.

TABLE 1
Dynamic
storage
modulus
at 30° C., Molecular
500 Hz weight  Thickness
Weight ratio (Mpa) (10,000) (pm)

Example 1 NBA:MA:HBA = 0.0543 179 13
acryl polymer  89:10:1
(A1)
Example 2 NBA:MA:HBA = 0.0511 167 13
acryl polymer  79:20:1
(A2)
Example 3 NBA:MA:HBA = 0.0772 189 13
acryl polymer  59:40:1
(A3)
Example 4 NBA:t-BA:HBA = 0.0638 176 13
acryl polymer  89:10:1
(Ad)
Example 5 NBA:t-BA:HBA = 0.0541 177 13
acryl polymer  69:30:1
(A5)
C.Example 1 = NBA:PHEA:HBA = 0.0441 180 13
acryl polymer  79:20:1
B
C.Example 2 NBA:IBOA:HBA = 0.049 182 13
acryl polymer  79:20:1
B2)
C.Example 3 NBA:NVC:HBA = 0.0626 176 13
acryl polymer  79:20:1
(B3)
C.Example4 NBA:HBA =99:1 0.047 180 13
acryl polymer
B4
C.Example 5 NBA:AA =95:5 0.078 180 13
acryl polymer
(B3)
C.Example 6 NBA:HBA =99:1 + 0.12 180 13
acryl polymer M 370
(B6)

NBA: n-butyl acrylate

MA: methyl acrylate

t-BA: t-butyl acrylate

HBA: hydroxybutyl acrylate

PHEA: phenol acrylate

IBOA.: isobornylacrylate

NVC: n-vinyl caprolactam

AA: acrylic acid

M 370: tris 2-hydroxy ethyl isocyanurate Triacrylate
* C. Example: Comparative Example
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TABLE 2
Endurance Endurance
reliability at reliability at
60° C., relative 70° C., relative
humidity of 90%  humidity of 90%  Acid
for 500 hours for 500 hours ~ value Comments
Example 1 o o 0 —
acryl polymer
(AD)
Example 2 o o 0 —
acryl polymer
(A2)
Example 3 o o 0 —
acryl polymer
(A3)
Example 4 o o 0 —
acryl polymer
(A4)
Example 5 o o 0 —
acryl polymer
(AS)
C. Example 1 A O 0 —
acryl polymer
(B1)
C. Example 2 A O 0 —
acryl polymer
B2)
C. Example 3 A O 0 —
acryl polymer
(B3)
C. Example 4 A A 0 —
acryl polymer
(B4)
C. Example 5 o o 20 Corrosion
acryl polymer of ITO
(B3)
C. Example 6 o o 0 Bending of
acryl polymer cell
(B6)

* C. Example: Comparative Example

[0104] AsshowninTables 1 and 2, Examples 1 to 5 includ-
ing the acryl polymer (A1) to the acryl polymer (AS) exhib-
ited excellent endurance reliability despite being formed to a
very small thickness of 13 pm.

[0105] However, it was shown that the pressure-sensitive
adhesive compositions of Comparative Examples 1 to 3
including the acryl polymer (B1) to the acryl polymer (B3),
each of which had a monomer having a ring-type terminal end
copolymerized in, had poor endurance reliability, and the
pressure-sensitive adhesive composition including the acryl
polymer (B4) in which a third acrylate-based monomer was
not copolymerized according to the present application had
slightly better endurance reliability than that in Comparative
Examples 1 to 3, but showed insignificant results, compared
with those in Examples 1 to 5 according to the present appli-
cation

[0106] Meanwhile, the pressure-sensitive adhesive compo-
sition including the acryl polymer (B5) prepared by copoly-
merizing an acrylic acid monomer in Comparative Example 5
had fair endurance reliability. However, the composition had
an acid value of 20 due to an acrylic acid showing acidity, and
the ITO layer was corroded.

[0107] Inaddition, when tris 2-hydroxy ethyl isocyanurate
triacrylate (M 370) was added to the pressure-sensitive adhe-
sive composition including an acryl polymer in Comparative
Example 4, the endurance reliability of the composition was
improved but a cell was bent. This is because a dynamic
storage modulus was increased too much by adding M370,



US 2015/0079387 Al

which had a very high glass transition temperature. This
could also be confirmed from Table 1.

What is claimed is:

1. An optical member, comprising:

a base layer; and

apressure-sensitive adhesive layer which includes an acryl

polymer having polymerization units derived from a first
(meth)acrylic acid ester monomer capable of forming a
homopolymer having a glass transition temperature of
less than 0° C., a crosslinkable monomer including a
crosslinkable functional group except an acid functional
group, and a second (meth)acrylic acid ester monomer
capable of forming a homopolymer having a glass tran-
sition temperature of 0° C. to 100° C., which is formed
on one or both surfaces of the base layer, and which has
a thickness of 20 um or less.

2. The optical member according to claim 1, wherein the
base layer is a polarizer, a polarizing plate, a retardation plate,
a viewing angle retardation film or a brightness-enhancing
film.

3. The optical member according to claim 1, wherein the
acryl polymer has an acid value of 10 or less.

4. The optical member according to claim 1, wherein the
first (meth)acrylic acid ester monomer is an alkyl (meth)
acrylate capable of forming a homopolymer having a glass
transition temperature of =70° C. to -30° C.

5. The optical member according to claim 1, wherein the
second (meth)acrylic acid ester monomer is an alkyl (meth)
acrylate capable of forming a homopolymer having a glass
transition temperature of 0° C. to 60° C.

6. The optical member according to claim 1, wherein the
second (meth)acrylic acid ester monomer is an alkyl (meth)
acrylate having a linear or branched alkyl group having 1 to 6
carbon atoms.

7. The optical member according to claim 1, wherein the
second (meth)acrylic acid ester monomer is methyl acrylate
or t-butyl acrylate.

8. The optical member according to claim 1, wherein the
acryl polymer has a polymerization unit derived from 1 to
1000 parts by weight of the first (meth)acrylic acid ester
monomer with respect to 100 parts by weight of the second
(meth)acrylic acid ester monomer.

9. The optical member according to claim 1, wherein the
acryl polymer has a polymerization unit derived from 125 to
900 parts by weight of the first (meth)acrylic acid ester mono-
mer with respect to 100 parts by weight of the second (meth)
acrylic acid ester monomer.
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10. The optical member according to claim 1, wherein the
crosslinkable functional group except an acid functional
group is at least one selected from the group consisting of a
hydroxyl group, a glycidyl group, an isocyanate group and a
nitrogen-containing functional group.

11. The optical member according to claim 1, wherein the
acryl polymer has a weight average molecular weight of
500,000 to 2,000,000.

12. The optical member according to claim 1, wherein the
pressure-sensitive adhesive layer has a dynamic storage
modulus of 0.05 to 0.08 MPa at 30° C. and a frequency of 500
Hz.

13. The optical member according to claim 1, wherein the
pressure-sensitive adhesive layer has a glass transition tem-
perature of -50° C.to 0° C.

14. The optical member according to claim 1, wherein the
pressure-sensitive adhesive layer has a thickness of 15 um or
less.

15. A pressure-sensitive adhesive composition, compris-
ing:

an acryl polymer having a polymerization unit derived

from a first (meth)acrylic acid ester monomer capable of
forming a homopolymer having a glass transition tem-
perature of less than 0° C., a crosslinkable monomer
including a crosslinkable functional group except an
acid functional group, and a second (meth)acrylic acid
ester monomer capable of forming a homopolymer hav-
ing a glass transition temperature of 0° C. to 100° C.

16. The composition according to claim 15, which is used
to form the pressure-sensitive adhesive layer included in the
optical member of claim 1.

17. The composition according to claim 15, wherein the
acryl polymer has an acid value of 10 or less.

18. The composition according to claim 15, wherein the
acryl polymer has a polymerization unit derived from 1 to
1000 parts by weight of the first (meth)acrylic acid ester
monomer with respect to 100 parts by weight of the second
(meth)acrylic acid ester monomer.

19. The composition according to claim 15, wherein the
acryl polymer has a polymerization unit derived from 125 to
900 parts by weight of the first (meth)acrylic acid ester mono-
mer with respect to 100 parts by weight of the second (meth)
acrylic acid ester monomer.

20. A liquid crystal display, in which the optical member of
claim 1 is attached to a liquid crystal panel by a pressure-
sensitive adhesive layer of the optical member.

#* #* #* #* #*



