US 2011031033

b
3

TN TR
a9y United States

12) Patent Application Publication (o) Pub. No.: US 2011/0310333 Al

Kim et al. (43) Pub. Date: Dec. 22,2011
(54) LIQUID CRYSTAL DISPLAY (30) Foreign Application Priority Data
) . . ] Jul. 18,2008 (KR) 10-2008-0070101
(75) Inventors: S.e Ra Klm, Daej.eon (KR), Jllllg ) May 27 2009 (KR) 10-2009-0046489
Sik Jo, Gyeonggi-do (KR); Mun Gi
Park, Gyeonggi-do (KR); Kee Publication Classification
Young Kim, Daejeon (KR); In (51) Int.Cl
Cheon Han, Seoul (KR) GO2F 1/1335 (2006.01)
(52) US.Cl vt 349/96
(73) Assignee: LG CHEM, LTD., Seoul (KR) (57 ABSTRACT
The present invention relates to a liquid crystal display com-
(21) Appl. No.: 13/054,393 prising a conductive pressure sensitive adhesive layer. The
present invention may provide a liquid crystal display which
(22) PCT Filed: Jul. 17. 2009 may prevent malfunction of devices by static electricity gen-
) e erated in preparation or use procedures even without using the
ITO layer conventionally formed between the upper substrate
(86) PCT No.: PCT/KR2009/003965 and a polarizer in a liquid crystal panel for an antistatic
purpose, and has excellent physical properties such as endur-
§ 371 (c)(1), ance reliability under high temperature or high humidity con-
(2), (4) Date: Apr. 4,2011 dition and optical characteristics.

NN N \\ SN NN NS NN NN NS SO NN NN SO RO N N NN
N . NN . ~ ~ N ~ & NONNNN ~ ~ ~ N~ N N NN ~ \\!

3-1 s s 4

ONCN NN N NN AN Y NN \\ SONON NN RON NON NN N Y RN NS O NN N N NN O
T N T T N N N N \\ AONUN NN O NN NONCN NN NN NN NS N

SN
\\\\\\\\\\\\\\\\\\\\\\\\\




Patent Application Publication  Dec. 22,2011 Sheet 1 of 4 US 2011/0310333 A1

[Figure 1]

ol L1 TN
S B
a7 I L
: 0
[Figure 2]
3-3

3-2




US 2011/0310333 A1

Dec. 22,2011 Sheet 2 of 4

Patent Application Publication

[Figure 3]

3-3

D

e S C

B
A
il [a] ]
b ¢ )
o ]
)

[Figure 4]

AN

NN

3-1 [
R
3-2"L



US 2011/0310333 A1

Dec. 22,2011 Sheet 3 of 4

Patent Application Publication

[Figure 5]

| LTI CCLACATRTAL, TOCUL SOt a )

[Figure 6]

b

T s~

2-2
[Figure 7]

TR T IO OO T T T

o g
9]

o
o

59509
< O/ O

O




US 2011/0310333 A1

Dec. 22,2011 Sheet 4 of 4

Patent Application Publication

[Figure §]

b

TS N S S S SN SN SN S S -
\\\\\\\\\\\\\\\\\

NSNS NN
5 =

pop ST



US 2011/0310333 Al

LIQUID CRYSTAL DISPLAY
TECHNICAL FIELD
[0001] The present invention relates to a liquid crystal dis-
play.
BACKGROUND ART
[0002] A liquid crystal display is a device displaying a

picture by inserting liquid crystals two sheets of thin trans-
parent substrates. In the liquid crystal display, liquid crystals
change their molecular arrangement as voltage is applied via
electrodes connected thereto, so that light transmission may
be varied to display a picture or a color. The liquid crystal
display has advantages of being low power consumption and
being capable of sheeting it flat, and thus is now in the lime-
light of various fields.

[0003] The liquid crystal display may be classified into
electrical driving scheme and optical driving scheme accord-
ing to a driving scheme. A representative example of the
optical driving scheme is SLM (spatial light modulator), in
which the liquid crystal display is controlled by optical sig-
nals.

[0004] Meanwhile, the electrical driving scheme may be
classified into passive matrix type and active matrix type
depending on the presence of active elements on driving pixel
electrodes.

[0005] The passive matrix type may be classified into TN-
LCD (twisted nematic-LCD), STN (super twisted nematic-
LCD), F-LCD (ferroelectic-LCD) and PD-LCD (polymer
dispersed-LCD), according to types of liquid crystals, and the
active matrix type may be classified into two terminal type
and tree terminal type, according to number of terminals.
[0006] In addition, the above two terminal type generally
uses MIM (metal-insulator-metal) type or diode type, and the
tree terminal type generally uses thin film transistors.

[0007] The active matrix liquid crystal display has a color
filter substrate (upper transparent substrate), on which com-
mon electrodes are formed; an array substrate (bottom trans-
parent substrate), on which pixel electrode are formed; and a
liquid crystal panel comprising liquid crystals interposed
between said two substrates. This display is such a type that
the common electrodes and the pixel electrodes drive liquid
crystals by electric field applied up and down, and has excel-
lent transmittance, aperture ratio, resolution and capability
for representing moving images.

[0008] Meanwhile, to improve viewing angle characteris-
tics, some liquid crystal displays, such as multi-domain liquid
crystal display, compensation film liquid crystal display, ver-
tical alignment liquid crystal display (VA-LCD) and in-plane
switching liquid crystal display (IPS-LCD), have been devel-
oped.

[0009] The IPS mode of the above displays is suitable to
large area displays such as monitors, and has an advantage
that all viewing angles are wide in the left, right, top and
bottom directions.

[0010] InthisIPS mode, aliquid crystal panel has the upper
substrate of a color filter substrate and the bottom substrate of
an array substrate, which are apart from each other, and oppo-
site to each other, and has a liquid crystal layer interposed
between said upper and bottom substrates. On said upper
substrate, a black matrix is formed, which serves to interrupt
light leakage, in a form of matrix, and red, green and blue
layers are formed, sequentially and repeatedly, at regions
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corresponding to pixel regions, respectively, and an overcoat
layer is usually formed thereon. On said bottom substrate,
common electrodes and pixel electrodes are formed, whereby
the liquid crystal layer operates by horizontal electrical field
with the common electrodes and the pixel electrodes.

[0011] Generally, said various liquid crystal displays have a
structure as represented in FIG. 1. Specifically, the liquid
crystal display has a liquid crystal panel comprising a liquid
crystal layer (1) and the upper and bottom substrates (for
example, a glass substrate such as a color filter substrate and
an array substrate) (2-1, 2-2), and also comprises the upper
polarizer (3) formed on the upper part of said liquid crystal
panel and the bottom polarizer (not represented therein)
formed on the bottom part thereof.

[0012] A polarizing film (or polarizing element) (3-1)
included in the upper or bottom polarizer comprises a iodine-
based compound or a dichroic polarizing material arranged in
certain direction, and protective films (3-2, 3-3) for protecting
the polarizing film are formed on the upper part and the
bottom part. In addition, additionally functional films such as
an antireflective film (3-4) may be formed on the polarizer.
[0013] Such apolarizer is usually attached to a liquid crys-
tal panel via a pressure sensitive adhesive (b). Here, said
upper polarizer (3) is not directly attached to the liquid crystal
panel, but following first forming an ITO thin film (a) thereon,
it is attached thereto.

[0014] The reason for forming the ITO thin film (a)
between the liquid crystal panel and the upper polarizer is to
solve problems such as malfunction of devices or stains by
static electricity generated in procedures of preparing or
using liquid crystal displays.

[0015] That is, much static electricity is often generated in
a process of peeling off a release film on a pressure sensitive
adhesive of the polarizer, to attach it to the outside surface of
the liquid crystal panel, and also preparation or use proce-
dures. Such generated static electricity affects arrangement of
the liquid crystal layer to deteriorate quality of products or
induce malfunction of devices. Therefore, to prevent this
problem, static electricity is prevented by forming the ITO
layer via vapor deposition processes using sputtering equip-
ments and attaching the polarizer on the upper part of such
formed 1TO layer.

[0016] Demand for preventing such static electricity is
important, particularly, in the above described IPS-LCD.
That is, as both of pixel electrodes and common electrodes in
the IPS liquid crystal panel are formed on only the array
substrate of the bottom substrate, static electricity generation
is particularly problematic in a process of attaching the polar-
izer to the outside surface of the upper substrate (color filter
substrate).

[0017] However, with regard to said ITO, there are con-
cerns about demand and supply difficulty and cost increase,
and the like, due to depletion of raw materials in future. In
addition, since equipments for vapor depositing ITO thin
films are expensive, there is a problem that the unit cost of
production increases.

[0018] Therefore, such an alternative that the ITO layer is
not totally formed on the liquid crystal panel, but partially
formed thereon, is practiced. Ultimately, it is required to
develop techniques being capable to obtain the desired anti-
static performance without using said ITO layer.

DISCLOSURE
Technical Problem

[0019] The present invention is intended to provide a liquid
crystal display which may solve problems such as malfunc-
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tion of devices and generation of electrostatic stains by static
electricity and has excellent physical properties such as
endurance reliability under high temperature or high humid-
ity condition and optical characteristics.

Technical Solution

[0020] The present invention provides, as means for solv-
ing said problem, a liquid crystal display comprising a liquid
crystal panel provided with a liquid crystal layer formed
between the upper substrate and the bottom substrate; a con-
ductive pressure sensitive adhesive layer directly formed on
the upper substrate of said liquid crystal panel; and a polarizer
formed on said conductive pressure sensitive adhesive layer,
[0021] wherein said conductive pressure sensitive adhesive
layer has a surface resistance of 9.9x10°Q/[] or less.

Advantageous Effects

[0022] The present invention may provide a polarizer
which may prevent malfunction of devices by static electric-
ity generated in preparation or use procedures or electrostatic
stains, and the like, even without using the ITO layer gener-
ally formed between the upper substrate and a polarizer in a
liquid crystal panel for an antistatic purpose, and has excel-
lent physical properties such as endurance reliability under
high temperature or high humidity condition and optical char-
acteristics, and a liquid crystal display thereof.

BEST MODE

[0023] The present invention relates to a liquid crystal dis-
play comprising a liquid crystal panel including a liquid crys-
tal layer formed between the upper substrate and the bottom
substrate; a conductive pressure sensitive adhesive layer
directly formed on the upper substrate of said liquid crystal
panel; and a polarizer formed on said conductive pressure
sensitive adhesive layer,

[0024] said conductive pressure sensitive adhesive layer
having a surface resistance of 9.9x10°Q/[] or less.

[0025] The liquid crystal display of the present invention is
described in more detail below.

[0026] As shown in FIG. 2, the present invention is charac-
terized in that a conductive pressure sensitive adhesive layer
(b) is directly formed on the upper substrate (for example,
color filter substrate) (2-2) and a polarizer is attached thereto.
The term “the conductive pressure sensitive adhesive layer
directly formed on the upper substrate” as used herein refers
to a case in which a polarizer is directly attached, via a
conductive pressure sensitive adhesive layer. onto the upper
substrate of a liquid crystal panel on which a conductive layer
such as an ITO layer for antistatic purpose is not formed over
the entire surface. The present invention may provide a liquid
crystal display solving problems such as malfunction of
devices by static electricity generated in preparation or use
procedures and generation of electrostatic stains and having
excellent physical properties such as endurance reliability
under high temperature or high humidity condition and opti-
cal characteristics, by giving a pressure sensitive adhesive
layer (b) used in attaching the upper substrate (2-2) of a liquid
crystal panel and a polarizer (3) the optimum antistatic prop-
erties, without forming the ITO layer essentially used in the
conventional liquid crystal displays.

[0027] A liquid crystal panel included in the present liquid
crystal display is not particularly limited to any kind. For
example, various passive matrix scheme, active matrix
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scheme, IPS mode and VA mode liquid crystal panels may be
used, without limiting any kind. Preferably, an IPS mode
liquid crystal panel may be used. In the IPS mode liquid
crystal panel, both of common electrode and pixel electrode
are formed on the bottom substrate of the panel, so that static
electricity especially causes a problem in a process of attach-
ing the polarizer, and the like. However, the present invention
may provide a liquid crystal display having physical propet-
ties such as viewing angle characteristics, endurance reliabil-
ity and optical characteristics by solving various problems
due to static electricity without forming the ITO layer.
[0028] The conductive pressure sensitive adhesive layer (b)
herein is directly formed on the upper substrate (2-2) which is
included in the liquid crystal panel as above and has no ITO
layer formed on the upper part, and the upper polarizer (3) is
directly attached thereto via the conductive pressure sensitive
adhesive layer. Here, the conductive pressure sensitive adhe-
sive layer directly formed on said upper substrate (2-2) may
have a surface resistance of 9.9x10°Q/[] or less, preferably
7.0x10*Q/ or less. If the surface resistance of the conduc-
tive pressure sensitive adhesive layer is in excess of 9.9x
10°Q/, itis apprehended that the antistatic performance will
be lowered. The lower limit of surface resistance of said
pressure sensitive adhesive layer herein is not particularly
limited, and may be controlled in a range of, for example,
10°Q/7 or more, preferably more than 9.9x107Q/[]. If the
surface resistance in the conductive pressure sensitive adhe-
sive layer is set extremely low, it is apprehended that physical
properties such as endurance reliability and optical charac-
teristics of liquid crystal displays will be deteriorated due to
increase of antistatic amounts included in the pressure sensi-
tive adhesive layer.

[0029] Said conductive pressure sensitive adhesive layer
herein may have the gel content, represented in the following
Equation 1, of 5% to 95%, preferably 30% to 95%, more
preferably 40% to 95%, and most preferably 60% to 85%.

Gel Content(%)=5/4x100

[0030] wherein, A represents weight of said conductive
pressure sensitive adhesive, and B represents dry weight of
undissolved conductive pressure sensitive adhesive after
immersing it in ethyl acetate at room temperature for 72
hours.

[0031] Theterm “dry weight” used herein refers to a weight
of undissolved conductinve pressure-sensitive adhesive itself
obtained by drying the immersed conductinve pressure-sen-
sitive adhesive in a suitable condition after the aforemen-
tioned immersing process in order to remove ethyl acetate
ingredient included therein. Here, the drying condition for
removing ethyl acetate is not particularly limited, as long as
drying is carried out to be capable of removing ethyl acetate
included in the immersed conductinve pressure-sensitive
adhesive.

[0032] Ifthe gel content of the conductive pressure sensi-
tive adhesive layer herein is less than 5%, it is apprehended
that endurance reliability will be lowered, such that bubbles
are generated in high temperature or high humidity condition.
If it is in excess of 95%, it is apprehended that peeling or
looseness phenomenon, and the like will be caused in high
temperature or high humidity condition.

[0033] The components comprised in the conductive pres-
sure sensitive adhesive layer herein are not particularly lim-
ited, as long as the surface resistance complies with the afore-
mentioned range. For example, as said pressure sensitive

Equation 1
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adhesive layer herein, a cured product of a composition com-
prising a pressure sensitive base resin and an antistatic agent
may be used.

[0034] Without particularly limiting any kind of the pres-
sure sensitive base resin herein, preferably, a base resin hav-
ing a weight average molecular weight (M,,) of 500,000 to
2,500,000, preferably 800,000 to 2,000,000 may be used. If
the weight average molecular weight of said resin is less than
500,000, it is apprehended that endurance reliability will be
lowered, such that bubbles or peeling phenomenon is caused
in high temperature or high humidity condition. If it is in
excess of 2,500,000, the adherence property will be lowered.
[0035] Preferably, said base resin used herein also may
have a glass transition temperature of —-60° C. to 15° C. If the
glass transition temperature of the base resin herein is less
than -60° C., it is apprehended that elastic modulus of the
pressure sensitive adhesive layer will be extremely lowered.
If it is in excess of 15° C., it is apprehended that endurance
reliability of the liquid crystal display will be lowered due to
decrease of adherence.

[0036] For example, as the above base resin herein, a poly-
mer of a monomer mixture comprising 90 parts by weight to
99.9 parts by weight of (meth)acrylic acid ester monomer;
and 0.01 parts by weight to 10 parts by weight of a crosslink-
able monomer may be used.

[0037] Without particularly limiting any kind of the (meth)
acrylic acid ester monomer included in the monomeric mix-
ture herein, for example, alkyl (meth)acrylate may be used. If
the alkyl group included in the monomer has much long
chain, cohesive attraction of the pressure sensitive adhesive is
lowered and glass transition temperature (T, ) and adherence
are hard to control. Therefore, it is preferred to use alkyl
(meth)acrylate having an alkyl group of 1 to 14 carbon atoms.
Examples of such a monomer herein may include methyl
(meth)acrylate, ethyl (meth)acrylate, n-propyl(meth)acry-
late, isopropyl(meth)acrylate, n-butyl (meth)acrylate, t-butyl
(meth)acrylate,  sec-butyl(meth)acrylate,  pentyl(meth)
acrylate, 2-ethylhexyl(meth)acrylate, 2-ethylbutyl(meth)
acrylate, n-octyl(meth)acrylate, isooctyl(meth)acrylate,
isononyl(meth)acrylate, lauryl(meth)acrylate and tetradecyl
(meth)acrylate and use alone or in combination of two or
more species thereof. It is preferred that such a (meth)acrylic
acid ester monomer in the monomeric mixture is included in
an amount of 90 parts by weight to 99.9 parts by weight,
relative to the aforementioned crosslinkable monomer. If said
amount is less than 90 parts by weight, it is apprehended that
the initial bond strength of the pressure sensitive adhesive will
be lowered. If it is in excess of 99.9 parts by weight, it is
apprehended that a problem with durability will occur due to
decrease of cohesive attraction.

[0038] The crosslinkable monomer herein may give the
pressure sensitive adhesive cohesive attraction and serve to
control adhesive strength and endurance reliability, and the
like under high temperature or high humidity condition.
Examples of such a crosslinkable monomer may include one
or two or more of a monomer containing a hydroxyl group, a
monomer containing a carboxyl group and a monomer con-
taining nitrogen. Examples of said monomer containing a
hydroxy group may include one or two or more of 2-hydroxy-
ethyl(meth)acrylate, 2-hydroxypropyl(meth)acrylate, 4-hy-
droxybutyl(meth)acrylate, 6-hydroxyhexyl(meth)acrylate,
8-hydroxyoctyl (meth)acrylate, 2-hydroxyethylene glycol
(meth)acrylate or 2-hydroxypropylene glycol (meth)acrylate,
examples of the monomer containing a carboxyl group may
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include one or two or more of acrylic acid, methacrylic acid,
2-(meth)acryloyloxy acetic acid, 3-(meth)acryloyloxy propi-
onate, 4-(meth)acryloyloxy butyrate, acrylic acid dimmer,
itaconic acid, maleic acid or maleic anhydride, and examples
of the monomer containing nitrogen may include one or two
or more of (meth)acrylamide, N-vinyl pyrrolidone or N-vi-
nylcaprolactam, but each is not limited thereto. Here, each
may be used alone or in combination of two or more species
thereof.

[0039] In the monomer mixture, said crosslinkable mono-
mer may be included in an amount 0f 0.01 parts by weight to
10 parts by weight, relative to the aforementioned (meth)
acrylic acid ester monomer. If said amount is less than 0.01
parts by weight, it is apprehended that endurance reliability of
the pressure sensitive adhesive layer will be lowered. Ifitis in
excess of 10 parts by weight, it is apprehended that adherence
or peeling strength will be lowered.

[0040] Said monomer mixture herein may further comprise
a compound represented by the following Formula 1. Said
compound may be added to give the pressure sensitive adhe-
sive control of glass transition temperature and other func-
tions.

[Formula 1]

R, R;

R Ry
[0041] wherein, R, to R; each represent independently

hydrogen or alkyl, and R, represents cyano; phenyl unsubsti-
tuted or substituted with alkyl; acetyloxy; or COR, where R
represents a glycidyloxy or amino unsubstituted or substi-
tuted with alkyl or alkoxyalkyl.

[0042] In definitions of R, to R of said formula, alkyl or
alkoxy means alkyl or alkoxy having 1 to 8 carbon atoms, and
is, preferably, methyl, ethyl, methoxy, ethoxy, propoxy or
butoxy.

[0043] Specific examples of said compound of Formula 1
may include one or two or more of a monomer containing
nitrogen such as (meth)acrylonitrile, (meth)acrylamide,
N-methyl(meth)acrylamide or N-butoxymethyl(meth)acry-
lamide; styrene monomer such as styrene or methyl styrene;
glycidyl(meth)acrylate; or carbonic acid vinyl ester such as
vinyl acetate, but are not limited thereto. When the above
compound is included in the monomer mixture, its amount is,
preferably, 20 parts by weight or less, relative to (meth)acryl
ester monomer or crosslinkable monomer. If said amount is in
excess of 20 parts by weight, it is apprehended that flexibility
or peeling strength of pressure sensitive adhesives will be
lowered.

[0044] A method of polymerizing said monomeric mixture
containing each component is not particularly limited,
wherein the polymer may be prepared via general polymer-
ization, such as solution polymerization, photopolymeriza-
tion, bulk polymerization, suspension polymerization or
emulsion polymerization. Especially, it is preferred herein to
use solution polymerization. Here, it is preferred to carry out
the solution polymerization at a polymerization temperature
of 50° C. to 140° C., following mixing an initiator in a con-
dition that each component is homogeneously mixed. The
usable initiator may include usual initiators, for example, azo
polymerization initiators such as azobisisobutyronitrile or
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azobiscyclohexane carbonitrile; and/or peroxides such as
benzoyl peroxide or acetyl peroxide, and the like.

[0045] The present conductive pressure sensitive adhesive
layer may comprise an antistatic agent together with said base
resin. The usable antistatic agent herein is not particularly
limited, as long as it may have excellent compatibility with
the aforementioned base resin, and give antistatic perfor-
mance thereto, without affecting any adverse effect on all
physical properties such as transparence, workability and
endurance reliability of the final pressure sensitive adhesive
layer.

[0046] Examples of the usable antistatic agent herein may
include inorganic salts or organic salts, and the like.

[0047] In accordance with the present invention, cations
included in said inorganic salt may be alkali metal cations or
alkali earth metal cations. Here, specific examples of said
cation may include one or two or more of lithium ion (Li*),
sodium ion (Na*), potassium ion (K*), rubidium ion (Rb*),
cesium ion (Cs™), beryllium ion (Be**), magnesium ion
(Mg*), calcium ion (Ca**), strontium ion (Sr**) and barium
ion (Ba®*), and the like. Preferably, one or two or more of
lithium ion (Li*), sodium ion (Na*), potassium ion (K*),
cesium ion (Cs*), beryllium ion (Be’*), magnesium ion
(Mg?"), calcium ion (Ca**) and barium ion (Ba**) may be
used and more preferably, lithium ion (Li*) may be used in
view of ion stability, and mobility in the pressure sensitive
adhesive layer, but they are not limited thereto.

[0048] Said organic salts herein may comprise onium cat-
ions. The term “onium cations” as used herein may refer to
positively (+) charged ions in which at least part of charges are
localized in at least one atom selected from the group con-
sisting of nitrogen (N), phosphorus (P) and sulfur (S). Said
onium cations herein may be a cyclic or noncyclic compound,
wherein the cyclic compound may be a nonaromatic or aro-
matic compound. In addition, said cyclic compound may
contain at least one heteroatom (for example, oxygen) rather
than nitrogen, phosphorus or sulfur atom. Said cyclic or non-
cyclic compound may be also optionally substituted with
substituents such as hydrogen, alkyl or aryl. Further, said
noncyclic compound may contain at least one, preferably, at
least four substituents, wherein said substituent may be a
cyclic or noncyclic substituent, or an aromatic or nonaromatic
substituent.

[0049] In one aspect of the present invention, said onium
cation may comprise a nitrogen atom, preferably, be an
ammonium ion. Here, said ammonium ion may be a quater-
nary ammonium ion or an aromatic ammonium ion.

[0050] Preferably, said quaternary ammonium ion may bea
cation represented in the following Formula 2.

[Formula 2]

)
Ry—N"—R;
Rg

[0051] wherein, Rg to R, each independently represent
alkyl, alkenyl, alkynyl, alkoxy or aryl.

[0052] In definitions of R, to R, in said Formula 2, alkyl,
alkenyl, alkynyl or alkoxy may contain straight, branched or
cyclic structures, and be optionally substituted with a
hydroxyl group oralkyl or alkoxy having 1 to 4 carbon atoms.
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[0053] 1Indefinitions of R to Ry in said Formula 2, alkyl or
alkoxy may be also alkyl or alkoxy having 1 to 12 carbon
atoms, and preferably, methyl, ethyl, propyl, butyl, hexyl,
octyl, mothoxy or ethoxy.

[0054] Further, in definitions of R to R, in said Formula 2,
alkenyl or alkynyl may be alkenyl or alkynyl having 2 to 12,
preferably 2 to 8, more preferably 2 to 4 carbon atoms, and
aryl may be aryl having 6 to 30, preferably 6 to 20 carbon
atoms, and preferably, phenyl or naphthyl.

[0055] Specific examples of said quaternary ammonium
ion represented in Formula 2 may include N-ethyl-N,N-dim-
ethyl-N-(2-methoxyethyl)ammonium ion, N,N-diethyl-N-
methyl-N-(2-methoxyethyl)Jammonium ion, N-ethyl-N,N-
dimethyl-N-propylammonium  ion,  N-methyl-N,N,N-
trioctylammonium ion, N.N.N-trimethyl-N-
propylammonium  ion,  tetrabutylammonium  ion,
tetramethylammonium ion, tetrahexylammonium ion and
N-methyl-N,N,N-tributylammonium ion, and the like, but is
not limited thereto.

[0056] In addition, examples of said aromatic ammonium
ion may include one or more selected from the group consist-
ing of pyridinium, pyridazinium, pyrimidinium, pyrazinium,
imidazolium, pyrazolium, thiazolium, oxazolium and triazo-
lium, and be preferably one or two or more of N-alky! pyri-
dinium substituted, in which the alkyl group has 4 to 16
carbon atoms, 1,3-alkylmethyl imidazolium, in which the
alkyl group has 2 to 10 carbon atoms and 1,2-dimethyl-3-
alkyl imidazolium, in which the alkyl group has 2 to 10
carbon atoms, but are not limited thereto.

[0057] Preferably, examples of an anion included in inor-
ganic or organic salts containing said cation in the present
antistatic agent are selected from the group consisting of
fluoride (F~), chloride (CI7), bromide (Br™), iodide (I7), pet-
chlorate (C107), hydroxide (OH"), carbonate (CO,>"), nitrate
(NO;"), sulfonate (SO,7), methylbenzenesulfonate (CH,
(C4H,)SO,7), p-toluenesulfonate (CH,C H,SO; ™), carboxy-
benzenesulfonate (COOH(CH,)SO;7), trifluoromethane-
sulfonate (CF,SO,7), benzonate (C,H,COO7), acetate
(CH5;COO"), trifluoroacetate (CF;COQO7), tetrafluoroborate
(BE,"), tetrabenzylborate (B(C¢Hs),,~), hexafluorophosphate
(PFs7), trispentafluoroethyl triftuorophosphate (P(C.F)
5F57),  Dbistrifluoromethanesulfonimide  (N(SO,CF;),7),
bispentafluoroethanesulfonimide (N(SOC,F),™), bispen-
tafluoroethanecarbonylimide (N(COC,Fs),”), bisperfluo-
robutanesulfonimide (N(SO,C,Fs),™), bisperfluorobutan-
ecarbonylimide (N(COC,F,),7),
tristrifluoromethanesulfonylmethide  (C(SO,CF,);7), and
tristrifluoromethanecarbonylmethide (C(SO,CF;),7), but are
not limited thereto. Preferably, an imide anion which serves
better to be electron withdrawing and is substituted with
fluorine having good hydrophobicity to have high ion stabil-
ity is used, without limiting thereto.

[0058] It is preferred that said inorganic or organic salt in
the pressure sensitive adhesive layer is included in an amount
of 3 parts by weight to 50 parts by weight, relative to 100 parts
by weight of the base resin. If said amount is less than 3 parts
by weight, it is apprehended that the desired antistatic effect
will be not obtained. Ifit is in excess of 50 parts by weight, it
is apprehended that compatibility with the base resin, endur-
ance reliability or transparence will be deteriorated.

[0059] In addition, the present conductive pressure sensi-
tive adhesive layer may further comprise a coordination bond
compound together with said antistatic agent. The term
“coordination bond compound” used herein means a com-



US 2011/0310333 Al

pound having at least one functional group which is capable
of forming coordination bond with the cation included in the
aforementioned antistatic agent, preferably the inorganic salt.
Such a coordination bond compound may couple with a cat-
ion in the antistatic agent to form a stable complex compound,
whereby small quantity of antistatic agent is used, so that by
increasing anion concentration inside the pressure sensitive
adhesive layer, ion conductivity can be more effectively
given, while maintaining and improving physical properties
such as compatibility with the base resin, endurance reliabil-
ity and transparence.

[0060] As long as the usable coordination bond compound
herein has a functional group to be capable of bonding coor-
dination in the molecule, it is not particularly limited thereto.

[0061] For example, as the coordination bond compound
herein, one or two or more of a compound containing an
oxalate group, a compound containing a diamine group, a
compound containing a polycarboxyl group, a compound
containing a 3-ketone group and a compound containing an
oxime group may be used. Among these, a compound con-
taining an oxalate group is rather preferred, but not limited
thereto. It is preferred that said compound is included in an
amount of 0.1 parts by weight to 10 parts by weight, relative
to 100 parts by weight of the aforementioned base resin. If
said amount is less than 0.1 parts by weight, itis apprehended
that the effect of improving antistatic performance will be
lowered. If it is in excess of 10 parts by weight, endurance
reliability of the pressure sensitive adhesive, and the like will
be lowered.

[0062] For example, said compound containing an oxalate
group may be a compound represented by the following For-
mula 3.

[Formula 3]

Rjp—0O O—Ry,

[0063] wherein, R, and R, each independently represent
hydrogen, halogen, alkyl, alkoxy, alkenyl, alkynyl, aryl, ary-
lalkyl or aryloxy

[0064] In definitions of said Formula 3, alkyl, alkoxy, alk-
enyl or alkynyl may have straight, branched or cyclic struc-
tures.

[0065] Indefinitions of said Formula 3, alkyl or alkoxy may
be also alkyl or alkoxy having 1 to 20, preferably 1 to 12, more
preferably 1 to 8, and most preferably 1 to 4 carbon atoms.
[0066] Further, in definitions of said Formula 3, alkenyl or
alkynyl may be alkenyl or alkynyl having 2 to 12, preferably
2 to 8, more preferably 2 to 4 carbon atoms, and aryl may be
aryl having 6 to 30, preferably 6 to 20 carbon atoms, prefer-
ably phenyl or naphthyl.

[0067] Specific examples of said compound represented by
Formula 3 may include one or two or more of diethyloxalate,
dimethyloxalate, dibutyloxalate, di-tert-butyloxalate and bis
(4-methylbenzyl)oxalate, but are not limited thereto.
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[0068] For example, said compound containing a diamine
group may be represented by the following Formula 4.

[Formula 4]

[0069] wherein, R,, = represents alkylene or alkenylene.
[0070] In definitions of said Formula 4, alkylene may be
alkylene having 1 to 12, preferably 1 to 8 carbon atoms, and
alkenylene may be alkenylene having 2 to 10, preferably 2 to
8 carton atoms.

[0071] In definitions of said Formula 4, alkylene or alk-
enylene may also have straight, branched or cyclic structures.
[0072] Specific examples of said compound represented by
Formula 4 may include one or two or more of ethylenedi-
amine, 1,2-diaminopropane or diaminobutane, but are not
limited thereto.

[0073] In addition, said compound containing a polycar-
boxyl group may be, for example a compound containing a
functional group represented by the following Formulas 5 to
7 as a compound containing polycarboxylic acid or carboxy-
late.

[Formula 5]
N—CH,COOH
[Formula 6]
CH,COOH
—N
CH,COOH
[Formula 7]
COOH
—N
COOH

[0074] Specific examples of said compound containing a
polycarboxyl group may include ethylenediamine-N,N,N',
N'-tetraacetic acid (EDTA), N,N,N'.N"N"-diethylenetri-
aminepentaacetic acid (DTPA), 1,4,7,10-tetraazacyclodode-
cane-N,N'.N",N"-tetracetic acid (DOTA), 1,4,7,10-
tetraazacyclododecane-N,N',N"-triacetic acid (DO3A), trans
(1,2)-cyclohexanodiethylenetriaminepentaacetic  acid or
N,N-biscarboxymethylglycine alone or in combination of
two or more thereof, but are not limited thereto.

[0075] In addition, said compound containing a polycar-
boxyl group may be a compound represented by the following
Formulas 8 to 12.

[Formula 8]

COH COH COH COH
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-continued
[Formula 9]
/ |
x
N
COH COH COH  COH
[Formula 10]
OMe
N N
COOH  COOH COOH  COOH
[Formula 11]
N COH N
COH  COH CO,H  COH
[Formula 12]

N N

COZH COZH COZH COZH

[0076] For example, said compound containing a [}-ketone
group may be a compound represented by the following For-
mula 13.

[Formula 13]

Ris

[0077] wherein, R, ; and R, each independently represent
alkyl, alkoxy, alkenyl, alkynyl, aryl, arylalkyl or aryloxy, and
R, srepresents hydrogen, alkyl, alkoxy, alkenyl, alkynyl, aryl,
arylalkyl or aryloxy.

[0078] In definitions of said Formula 13, alkyl, alkoxy,
alkenyl or alkynyl may have straight, branched or cyclic
structures.
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[0079] 1In definitions of said Formula 13, alkyl or alkoxy
may be also alkyl or alkoxy having 1 to 20, preferably 1to 12,
more preferably 1 to 8, and most preferably 1 to 4 carbon
atoms.

[0080] Further, in definitions of said Formula 13, alkenyl or
alkynyl may be alkenyl or alkynyl having 2 to 12, preferably
2 to 8, more preferably 2 to 4 carbon atoms, and aryl may be
aryl having 6 to 30, preferably 6 to 20 carbon atoms, prefer-
ably phenyl or naphthyl.

[0081] Specific examples of said compound of Formula 13
being capable of being used herein may include one or two or
more of 2,4-pentadione, 1-benzoylacetone or ethylacetoac-
etate, but are not limited thereto.

[0082] Further, the coordination bond compound herein
may be a compound containing ether bonds which forms a
complex with an inorganic salt, and the like to provide ion
stability and to achieve a stable structure, and such a com-
pound may be represented by, for example, the following
Formula 14.

[Formula 14]
[0}
)L‘\ O Ry7
Ris O/\ﬂn/ \”/

[0083] wherein, R, s and R, each independently represent
alkyl or aryl, R, 5 represents hydrogen or alkyl, and n is an
integer of 2 to 20.

[0084] In definitions of substituents in said Formula 14,
alkyl may represent alkyl having 1 to 20, preferably 4 to 12
carbon atoms, and aryl may represent aryl having 6 to 20,
preferably 6 to 12 carbon atoms, and more preferably, phenyl
or naphthyl.

[0085] Specific examples of said compound of Formula 14
being capable of being used herein may included diethylene
glycol di-2-ethylhexonate, tetraethylene glycol di-2-ethyl-
hexonate, polyethylene glycol di-2-ethylhexonate, triethyl-
ene glycol diethylbutylate, polyethylene glycol diethylbuty-
late, polypropylene glycol diethylhexonate, tricthylene
glycol dibenzoate, tetraethylene glycol dibenzoate, polyeth-
ylene glycol dibenzoate, polypropylene glycol dibenzoate or
polyethylene glycol-2-ethylhexonate benzoate, and the like
alone or in combination of two or more thereof, but are not
limited thereto.

[0086] Itis preferred that said compound of Formula 14 is
also included in an amount of 0.01 parts by weight to 10 parts
by weight, relative to 100 parts by weight of the aforemen-
tioned base resin. If said amount is less than 0.01 parts by
weight, it is apprehended to have a slight effect on improving
antistatic performance. If it is in excess of 10 parts by weight,
it is apprehended that cohesive attraction and pressure sensi-
tive durability, and the like will be deteriorated.

[0087] The present composition forming the conductive
pressure sensitive adhesive layer may further comprise 0.1
parts by weight to 10 parts by weight of a crosslinking agent,
relative to 100 parts by weight of the base resin, together with
the aforementioned components. Such a crosslinking agent
may give the pressure sensitive adhesive cohesive attraction
via a crosslinking reaction with a crosslinkable functional
group included in the base resin. Here, without particularly
limiting any kind of specific crosslinking agents to be used,
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general crosslinking agents, such as isocyanate compounds,
epoxy compounds, aziridine compounds and metal chelate
compounds, may be used.

[0088] Examples of the isocyanate compounds may
include one or more selected from the group consisting of
tolylene diisocyanate, xylene diisocyanate, diphenylmethane
diisocyanate, hexamethylene diisocyanate, isophorone diiso-
cyanate, tetramethylxylene diisocyanate, naphthalene diiso-
cyanate and a reaction product of polyol (for example, trem-
ethylol propane) with any one of isocyanate compounds
thereof; examples of the epoxy compounds may include one
or more selected from the group consisting of ethylene glycol
diglycidylether, triglycidylether, trimethylolpropane trigly-
cidylglycidylether, N,N,N',N'-tetraglycidyl ethylenediamine
and glycerine diglycidylether; and examples of the aziridine
compounds may include one or more selected from the group
consisting of N,N'-toluene-2,4-bis(1-aziridinecarboxamide),
N,N'-diphenylmethane-4.4'-bis(1-aziridinecarboxamide),
triethylene melamine, bisisophthaloyl-1-(2-methylaziridine)
and tri-1-aziridinylphosphineoxide. Further, as examples of
said metal chelate compounds, a compound in which a poly-
valent metal such as aluminum, iron, zing, tin, titanium, anti-
mony, magnesium and/or vanadium coordinates to acetyl
acetone or ethyl acetoacetate, and the like may be used, but
they are not limited thereto.

[0089] It is preferred that said crosslinking agent is
included in an amount of 0.1 parts by weight to 10 parts by
weight, relative to 100 parts by weight of the aforementioned
base resin. If said amount is less than 0.1 parts by weight, it is
apprehended that cohesive attraction of the pressure sensitive
adhesive will be lowered. If it is in excess of 10 parts by
weight, it is apprehended that endurance reliability will be
lowered, since interlayer peeling or loosing phenomenon is
caused.

[0090] The present pressure sensitive adhesive layer may
further comprise 0.01 parts by weight to 5 parts by weight of
a silane coupling agent, relative to 100 parts by weight of the
base resin, in addition to the aforementioned components.
The silane coupling agent may contribute to enhancement of
attachment reliability, when the pressure sensitive adhesive is
left in high temperature or high humidity condition for a long
time, and may improve adhesion stability on attaching to the
glass substrate to enhance heat resistance and humidity resis-
tance. Examples of the silane coupling agent to be capable of
being used herein may include y-glycidoxypropyltrimethox-
ysilane, y-glycidoxypropylmethyldiethoxysilane, vy-glyci-
doxypropyltriethoxysilane, 3-mercaptopropyltrimethoxysi-
lane, vinyltrimethoxysilane, vinyltriethoxysilane,
y-methacryloxypropyltrimethoxysilane, y-methacryloxypro-
pyltriethoxysilane, y-aminopropyltriethoxysilane, 3-isocyan-
atepropyltriethoxysilane ~ and  y-acetoacetatepropyltri-
methoxysilane alone or in combination of two or more
thereof, but are not limited thereto.

[0091] The silane coupling agent is included in an amount
of, preferably, 0.01 parts by weight to 5 parts by weight,
relative to 100 parts by weight of the base resin. If said amount
is less than 0.01 parts by weight, it is apprehended to have a
slight effect on increasing adhesion strength. If it is in excess
of 5 parts by weight, it is apprehended that endurance reli-
ability will be lowered, since bubbles or peeling phenomenon
is caused.

[0092] In addition, the present pressure sensitive adhesive
layer may further comprise 1 part by weight to 100 parts by
weight of a tackifier resin, relative to 100 parts by weight of
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the base resin, in view of controlling adhesion performance.
Without particularly limiting any kind of such a tackifier
resin, for example, (hydrogenated) hydrocarbon resins, (hy-
drogenated) rosin resins, (hydrogenated) rosin ester resins,
(hydrogenated) terpene resins, (hydrogenated) terpene phe-
nol resins, polymerized rosin resins or polymerized rosin
ester resins, and the like may be used alone or in a mixture of
two or more thereof. If said amount of the tackifier resin is less
than 1 part by weight, it is apprehended to have a slight
addition effect. If it is in excess of 100 parts by weight, it is
apprehended that the effect on improving compatibility and/
or cohesive attraction will be lowered.

[0093] In addition, the present conductive pressure sensi-
tive adhesive layer may further comprise at least one additive
selected from the group consisting of an initiator such as a
thermal initiator or a photoinitiator; an epoxy resin; a hardner;
a ultraviolet light stabilizer; an antioxidant; a toning agent; a
reinforcing agent; a filler; an antifoamer; a surfactant; a pho-
topolymerizable compound such as a multifunctional acry-
late; and a plasticizer in a range which does not affect on the
effect of the present invention.

[0094] A method of forming the conductive pressure sen-
sitive adhesive layer comprising the components as above is
not particularly limited, and for example, the following meth-
ods may be used: a method of applying a coating liquid or a
pressure sensitive adhesive composition comprising each of
the aforementioned components on a polarizer or a transpar-
ent substrate with a usual means such as bar coater and curing
it, or a method of applying the coating liquid or the pressure
sensitive adhesive composition on a surface of a releasable
substrate once, followed by dryness, and transferring formed
pressures sensitive adhesive using said releasable substrate to
the polarizer or substrate to age and cure it, and the like.
[0095] In such a procedure, if the coating liquid or the
pressure sensitive adhesive composition comprises a
crosslinking agent, it is preferred that said crosslinking agent
is controlled, in view of homogeneously coating, so that a
crosslinking reaction of functional groups does not proceed
on forming the pressure sensitive adhesive layer. Therefore,
the crosslinking agent may form the crosslinked structure in
drying and ageing procedures after the coating work to
improve cohesive attraction, and enhance adhesion properties
and cuttablility of adhesion products.

[0096] Preferably, said procedure of forming the pressure
sensitive adhesive layer is also carried out after sufficiently
removing components causing bubbles such as volatile com-
ponents or reaction residues inside the coating liquid or the
pressure sensitive adhesive composition. That is, if the
crosslink density or the molecular weight is too low and thus
the elastic modulus is lowered, it is apprehended that small
bubbles, which are present between the glass substrate and
the pressure sensitive adhesive layer at high temperature con-
dition, will become large inside to form scattering bodies.
[0097] Without limiting any kind of the polarizer attached
to a liquid crystal panel via the above conductive pressure
sensitive adhesive layer, a usual polarizer in this field may be
used.

[0098] For example, as shown in FIG. 2, the present polar-
izer may have a structure comprising a polarizing film (or a
polarizing element) (3-1), and protective films (3-2, 3-3)
formed on the upper part and the bottom part of said polariz-
ing film (or polarizing element) (3-1).

[0099] The polarizing film or polarizing element included
in the polarizer of the present invention may be selected from
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general films or elements known in this field, without particu-
larly limiting any kind. In the present invention, for example,
films or elements as prepared by containing polarizing com-
ponents such as iodine or a dichroic dye in a film based on
polyvinyl alcohol resin, and then elongating the film, may be
used, as said polarizing film or element. Here, the polyvinyl
alcohol resin which may be used includes, but does not lim-
ited to, polyvinyl alcohol, polyvinyl formal, polyvinyl acetal
or saponified products of ethylene-vinyl acetate copolymer.
Polymerization degree of said polyvinyl alcohol resin may be
100 to 5,000, preferably 1,400 to 4,000. In addition, a thick-
ness of said polarizing film or element herein may be appro-
priately selected depending on use of applying the polarizer.
The polarizing film or element may be usually formed in a
thickness of about 5 um to 80 wm, to which the scope of the
present invention is not limited.

[0100] The polarizer of the present invention may comprise
protective films formed on the upper part and the bottom part
of said polarizing film or element. Without particularly lim-
iting any kind of said protective film herein, for example,
cellulose film such as triacetyl cellulose; polyester film such
as polyethylene terephthalate film; polycarbonate film; poly-
ether sulfonate film; acrylic film and/or polyolefin film such
as polyethylene film, polypropylene film, polyolefin film con-
taining cyclo or norbornene structure or ethylene-propylene
copolymer film may be used.

[0101] The thickness of said protective film included in the
polarizer herein s also not particularly restricted, and the film
may be formed in a usual thickness.

[0102] A method of attaching the protective film to said
polarizing film or element herein is not particularly limited,
and, for example, the film may be attached using known
adhesion means such as polyvinyl alcohol adhesives contain-
ing polyvinyl alcohol resin and a crosslinking agent, and the
like.

[0103] According to one aspect of the present invention,
said liquid crystal display may also comprise at least one
antistatic layer (c) at appropriate positions, as represented in
FIGS. 3 to 8. The antistatic performance of the liquid crystal
display may be more improved, by forming such an antistatic
layer ().

[0104] More specifically, said polarizer herein comprises a
polarizing film or a polarizing element, and protective films
formed on the upper part and the bottom part of said polariz-
ing film or polarizing element, wherein an antistatic layer
may be formed on the upper or bottom part of said protective
film(s).

[0105] Theaboveantistatic layer (c) may be formed by only
one layer as in FIGS. 3 to 5, by two or more layers on
appropriate positions as represented in FIGS. 6 and 7 and,
optionally, at the same time on the upper part and the bottom
part of the upper and bottom protective films (3-2, 3-3) as
represented in FIG. 8. Numbers and positions for forming
said antistatic layer (c) herein are not particularly limited and
appropriately selected depending on the applied use.

[0106] The antistatic layer included in the polarizer herein
may have a surface resistance of 10'°Q/] or less, preferably
10°Q/7 or less and more preferably 10°Q/[7 or less. If the
surface resistance of said antistatic layer herein is in excess of
10'°Q/[7, it is apprehended that antistatic performance will
be deteriorated. However, the surface resistance of said anti-
static layer is merely one example of the present invention.
That is, said surface resistance may be suitably controlled,
considering the surface resistance in the conductive pressure
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sensitive adhesive layer and the number of forming antistatic
layers. In addition, the lower limit of surface resistance in said
antistatic layer herein is not particularly restricted, and may
be suitably regulated in a range of, for example, 10*Q/[] or
more. If the surface resistance of the antistatic layer herein is
excessively lowered, it is apprehended that as the content of
conductive materials included in the antistatic layer
increases, endurance reliability under high temperature or
high humidity, transparence, optical characteristics, and the
like will be deteriorated, or adherence of the antistatic layer
with other layers will be lowered.

[0107] Saud antistatic layer herein may comprise a binder
resin and a conductive material. Specifically, the antistatic
layer may be formed by dispersing certain conductive mate-
rial in a composition being capable of forming a suitable
binder resin to prepare a coating material, and then coating
said coating material on the desired position and curing it.
[0108] Any kind of the binder resin, which may be used
herein, is not particularly limited, as long as it may have
excellent transparence in the cured state and effectively main-
tain a conductive material dispersed inside, but preferably, a
light curable (for example, UV curable) binder resin may be
used.

[0109] Specifically, for example, acrylic resins, epoxy res-
ins, urethane resins, phenol resins or polyester resins, and the
like, may be used herein as said binder resin, preferably,
acrylic resins, and more preferably, a light curable (for
example, UV curable) binder resin may be used.

[0110] By using such light curable type binder resin, the
antistatic layer may be formed harder, whereby the conduc-
tive material included inside is maintained more stably, and
thus, a problem, which causes change of surface resistance
over time in the antistatic layer, may be prevented. In addi-
tion, by using the light curable type binder resin, viscosity
may be easily controlled in a process of forming the antistatic
layer, and by omitting an aging process, ant the like, work-
ability and productivity may be outstandingly improved.
[0111] Forexample, the light curable binder resin as above
herein, may be configured by curing a resin composition
comprising a multifunctional monomer or oligomer; and a
photoinitiator.

[0112] Here, the usable multifunctional monomer or oligo-
mer is not particularly limited to any kind, and for example,
multifunctional acrylate may be used.

[0113] Examples of usable multifunctional acrylate herein
may include, but do not limited to, difunctional acrylate such
as 1,4-butanediol di(meth)acrylate, 1,6-hexanediol di(meth)
acrylate, neopentyl glycol di(meth)acrylate, polyethylene
glycol di(meth)acrylate, neopentyl glycol adipate di(meth)
acrylate, hydroxyl pivalic acid neopentyl glycol di(meth)
acrylate, dicyclopentanyl di(meth)acrylate, caprolactone
modified dicyclopentenyl di(meth)acrylate, ethyleneoxide
modified di(meth)acrylate, di(meth)acryloxy ethyl isocyanu-
rate, allylated cyclohexyl di(meth)acrylate, tricyclode-
canedimethanol (meth)acrylate, dimethylol dicyclopentane
di(meth)acrylate, ethyleneoxide modified hexahydrophthalic
acid di(meth)acrylate, tricyclodecane dimethanol(meth)
acrylate, neopentyl glycol modified trimethylpropane
di(meth)acrylate, adamantane di(meth) acrylate or 9,9-bis[4-
(2-acryloyloxyethoxy)phenyl]fluorene); trifunctional acry-
late such as trimethylolpropane tri(meth)acrylate, dipen-
taerythritol tri(meth)acrylate, propionic acid modified
dipentaerythritol tri(meth)acrylate, pentaerythritol tri(meth)
acrylate, propyleneoxide modified trimethylolpropane tri
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(meth)acrylate, trifunctional urethane (meth)acrylate or tris
(meth)acryloxyethylisocyanurate; tetrafunctional acrylates
such as digylcerin tetra(meth)acrylate or pentaerythritol tetra
(meth)acrylate; pentafunctional acrylated such as propionci
acid modified dipentaerythritol penta(meth)acrylate; and
hexafunctional acrylate such as dipentaerythritol hexa(meth)
acrylate, caprolactone modified dipentaerythritol hexa(meth)
acrylate or urethane (meth)acrylate (for example, reaction
products of isocyanate monomer and trimethylolpropane tri
(meth)acrylate, and the like) (for example, UA-3061 or
UA-306T from Kyoeisha).

[0114] Inaddition, as the photoinitiator which may be used
in the present invention, for example, benzoin, benzoin meth-
ylether, benzoin ethylether, benzoin isopropylether, benzoin
n-butylether, benzoin isobutylether, acetophenone, dimethy-
lamino acetophenone, 2,2-dimothoxy-2-phenylacetophe-
none, 2,2-diethoxy-2-phenyl acetophenone, 2-hydroxy-2-
methyl-1-phenylpropan-1-one, 1-hydroxycyclohexylphenyl
ketone, 2-methyl-1-[4-(methylthio)phenyl]-2-morpholino-
propan-1-one,  4-(2-hydroxyethoxy)phenyl-2-(hydroxy-2-
propyl) ketone, benzophenone, p-phenylbenzophenone, 4,4'-
diethylaminobenzophenone, dichlorobenzophenone,
2-methyl anthraquinone, 2-ethylanthraquinone, 2-t-butylan-
thraquinone, 2-aminoanthraquinone, 2-methylthioxanthone,
2-ethylthioxanthone, 2-chlorothioxanthone, 2,4-dimethylth-
ioxanthone, 2.4-diethylthioxanthone, benzyldimethyl ketal,
acetophenone dimethyl ketal, p-dimethylamino benzoic acid
ester, oligo[2-hydroxy-2-methyl-1-[4-(1-methylvinyl)phe-
nyl]propanone] and 2.4,6-trimethylbenzoyl-diphenyl-phos-
phine oxide may be also used, without particularly limiting
any kind. Among them, one kind or two or more kinds may be
used.

[0115] The resin composition forming the binder resin
herein preferably may comprise said photoinitiator in an
amount of 1 part by weight to 20 parts by weight, relative to
100 parts by weight of said multifunctional monomer or
oligomer. If the amount of said photoinitiator is less than 1
part by weight, it is apprehended that efficient curing reaction
will be not carried out. If the amount is in excess of 20 parts
by weight, it is apprehended that physical properties such as
durability or transparency of the antistatic layer will be dete-
riorated, due to the remaining components.

[0116] The conductive materials included in the antistatic
layer together the binder resin as above herein are not par-
ticularly limited to any kind. For example, metals, metal
oxides or alloy materials such as ITO (tin-doped indium
oxide), AZO (antimony-doped zinc oxide), ATO (antimony-
doped tin oxide), SnO, RuQ,, IrO,, gold, silver, nickel, cop-
per and palladium; or conductive polymers such as polya-
niline, polyacetylene, polyparaphenylene, polypyrrole,
polythiophene, polydienylene, polyphenylene vinylene,
polyphenylene sulfide or polysulfurnitride may be used
herein. As conductive materials herein, conductive materials
in which the above described metals, metal oxides or alloy
materials is vapor deposited on a surface of a core consisting
of polymers as described above and the like to form a shell
may be also used. Said conductive materials herein may be
used alone or in combination of two or more kinds thereof.
[0117] The conductive materials as above may vary with
conductivity to be secured, but be comprised in an amount of
10 parts by weight to 80 parts by weight, relative to 100 parts
by weight of the aforementioned binder resin. If said amount
is less than 10 parts by weight, it is apprehended that electric
conductivity will not be obtained. If said amount is in excess
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of 80 parts by weight, it is apprehended that compatibility
with the binder resin will be lowered, or transparence or
durability of the antistatic layer will be deteriorated.

[0118] In addition, the present polarizer may further com-
prise at least one functional layer selected from the group
consisting of a protective layer, a reflective layer, an antiglare
layer, a retardation film, a wide viewing angle compensation
film and a brightness improvement film in view of improving
additional functions.

EXAMPLES

[0119] The present invention is explained in more detail
through the following Examples according to the present
invention and Comparative Examples regardless of the
present invention, to which the scope of the present invention
is not restricted.

Preparation Example 1
Preparation of Acrylic Copolymer

[0120] A monomer mixture comprising 94.6 parts by
weight of n-butyl acrylate (BA), 5.3 parts by weight of acrylic
acid (AA) and 0.1 parts by weight of hydroxyethyl methacry-
late (2-HEMA), was introduced into a 1 L reactor refluxed
with nitrogen gas and fixed with a cooling apparatus to easily
control the temperature, and 100 parts by weight of ethyl
acetate (EAc) as a solvent was introduced thereto. Then, to
remove oxygen, the reactor was purged with nitrogen gas for
1 hour and the temperature was maintained at 62° C. Subse-
quently, the included components were homogenized, and
0.03 parts by weight of azobisisobutyronitrile (AIBN) diluted
with ethyl acetate in a concentration of 50% as a reaction
initiator was introduced thereto to initiate the reaction. Then,
the reaction proceeded for 8 hours to prepare an acrylic
copolymer having a weight average molecular weight of
1,800,000 and a glass transition temperature of -49° C.

Formulation of Coating Solution and Lamination Procedures

[0121] Relative to 100 parts by weight of the above pre-
pared acrylic copolymer, 0.5 parts by weight of an isocyanate
type adduct of tolylenediisocyanate with trimethylolpropane
(TDI-1)as acrosslinking agent, 5.4 parts by weight of lithium
bistrifluoromethane sulfonylimide as an antistatic agent, and
1.2 parts by weight of polyethylene glycol di-2-ethylhexonate
(n=6) as a coordination compound were introduced, diluted
in an appropriate concentration, considering the coating abil-
ity, and homogeneously mixed to prepare a coating solution.
Then, the prepared coating solution was coated on a release
sheet and dried to form a uniform pressure sensitive adhesive
layer having a thickness of 25 um, and the prepared pressure
sensitive adhesive layer was adherently worked to a iodine
polarizer having a thickness of 185 um.

Preparation Examples 2 to 7

[0122] Adhesive polarizers were prepared by the same
method as Preparation Example 1 except that compositions of
coating solutions were changed as represented in Table 1
below.
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TABLE 1

Preparation Example

1 2 3 4 5 6 7
Polymer n-BA 94.6 985 913 985 946 946 94.6
Monomer MA — — 72 — — — —
Com- AA 53 — — — 53 53 53
positions  2-HEMA 0.1 1.5 15 .5 01 01 01
Polymer M, (10,000) 180 150 110 150 180 180 180
Polymer T, (°C) -49 -53 -36 -53 -49 -49 -53
Crosslinker 0.5 05 0.5 0.5 05 0.5 0.5
Antistatic  AS-1 5.4 — 16.3 1.1 13 — —
Com- AS-2 — 208 — 0.2 — — —
ponent AS-3 1.2 — — — 12 — —
AS-4 — — 24 14 — — —

n-BA: n-butylacrylate

MA: methylacrylate

AA: acrylic acid

2-HEMA: 2-hydroxyethylmethacrylate

AS-1: lithium bistriffuoromethanesulfonylimide

AS-2: methyltrioctylammonium bistrifluoromethanesulfonylimide
AS-3: polyethylene glycol di-2-ethylhexonate (n = 6)

A4 di-tert-butyloxalate

Examples 1 to 4 and Comparative Examples 1 to 3

[0123] Liquidcrystaldisplays were prepared by combining
two kinds of liquid crystal panels, a liquid crystal panel (A
type, IPS mode) that no ITO thin film was formed over the
entire surface and a liquid crystal panel (B type, IPS mode)
that an ITO thin film was formed over the entire surface, and
pressure sensitive adhesive layers of the above preparation
examples, respectively, in a manner represented in Table 2
below.

[0124] In addition, the release sheets were removed from
the pressures sensitive adhesive polarizers prepared from
preparation examples, and after a voltage of 500 V was
applied thereto under environment at a temperature of 23° C.
and a relative humidity of 50% for 1 min., their surface
resistances were measured using HIRESTA-UP (MCP-
HT450) manufactured by Mitsubishi Chemical Company.
The results were described together in Table 2 below.
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[0125] For liquid crystal displays of the above prepared
Examples and Comparative Examples, physical propetties
were evaluated by the following methods.

1. Endurance Reliability Evaluation

[0126] The prepared pressure sensitive adhesive polarizer
was tailored in a size 0f 262 mmx465 mm (width X length) to
prepare a sample. Then, the sample was attached to both sides
of a glass substrate (300 mmx470 mmx0.7 mm=width X
length X height) in a state that optical absorption axes are
crossed to prepare a specimen. The applied pressure on
attaching was about 5 kg/em®, and the attaching work was
carried out in a clean room, so that bubbles or foreign mate-
rials were not caused. To examine moisture-heat resistance of
the prepared specimen, said specimen was hold under a con-
dition at a temperature of 60° C. and a relative humidity of
90% for 1,000 hours, followed by observing whether or not
bubbling or peeling was caused. Further, for thermal resis-
tance, the specimen was hold at a temperature of 80° C. for
1,000 hours, followed by observing whether or not bubbling
or peeling was caused. Here, just prior to evaluating the
specimen state, the specimen was hold at room temperature
for 24 hours and evaluated. The evaluation standards were as
follows.

[0127] O: no bubbling or peeling phenomenon
[0128] A: slight bubbling or peeling phenomenon
[0129] X: present bubbling or peeling phenomenon

2. Electrostatic Stain Evaluation

[0130] It was observed whether or not electrostatic stains
were caused, on or after a polarizer, on which the pressure
sensitive adhesive layer was coated, was attached to a liquid
crystal cell (32 inches) in a size of 32 inches (400 mmx708
mm) Specifically, when said polarizer, in which the releasing
film was peeled off, was attached to the liquid crystal cell, it
was observed with the naked eye using a backlight Whether or
not electrostatic stains (whitening phenomenon) were
caused.

[0131] In addition, the liquid crystal cell, to which the
polarizer was attached, was fixed to a module provided with a

TABLE 2
Example Comparative Example

1 2 3 4 1 2 3
Panel type A A A A A A B
Pressure Prep. Prep. Prep. Prep. Prep. Prep. Prep.
sensitive Exam.1 Exam.2 Exam.3 Exam. 4 Exam.5 Exam. 6 Exam.7
adhesive
layer
Surface SA4x10° 21x10% S4x10% 9.8x10% 24x 10 86x10" 8.6x 104

resistance of
Pressure
sensitive
adhesive
layer

QO

(Prep. Exam. = Preparation Example)
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backlight. Then, while an ion gun (+20 kv, -25 kv) was
scanned by 25 cycles per second under the drive state, it was
observed with the naked eye whether or not electrostatic
stains (whitening phenomenon) were caused.

[0132] Here, the evaluation standards were as follows.
[0133] On Releasing the Release Film

[0134] O: no causing electrostatic stains.

[0135] X: electrostatic stains are caused and do not disap-

pear for several seconds or more.

[0136] Application of Ion Gun
[0137] @: electrostatic stains disappear within one second.
[0138] O: electrostatic stains disappear within 3 seconds.
[0139] X: electrostatic stains do not disappear for 3 seconds
or more.
[0140] The measuring results as above were represented in
the following table 3.
TABLE 3
Endurance Electrostatic stain
reliability (R.T./heat res./
60° C./ moisture-heat res.)
80° C./ 90% R.H/  On Releasing On Scanning
10000 hours 1000 hours  Release Film Ton Gun
Exam. 1 G O O O
Exam. 2 G O ) ®
Exam. 3 G O O ®
Exam. 4 G O O O
C. Exam. 1 G O ) X
C. Exam. 2 G O X X
C. Exam. 3 G O ) ®

(Exam. = Example, C. Exam. = Comparative Example, R.T. = room temperature, res. =
resistance, R.H. = relative humidity)

[0141] As could be seen from results of Table 3 above,
Examples 1 to 4 according to the present invention showed
excellent endurance reliability and antistatic characteristics,
although no ITO layer was formed on each liquid crystal
panel. Specifically, they showed performance equal to or
more than that of Comparative Example 3, compared to Com-
parative Example 3 that the ITO layer was formed over the
entire surface, such as the conventional structure. On the other
hand, it could be seen that liquid crystal displays of Compara-
tive Examples 1 and 2 showed poor antistatic characteristics
on or after attaching liquid crystal panels thereto.

DESCRIPTION OF DRAWINGS

[0142] FIG.11sa cross-sectional view showing a structure
of a conventional liquid crystal display.

[0143] FIGS. 2 to 8 are cross-sectional views showing lig-
uid crystal displays according to various aspects of the
present invention.

<Description of references in drawings>

1: liquid crystal layer

2-2: upper transparent substrate
3-1: polarizing film or polarizing
element

3-3: upper protective film

a:ITO thin film

c: antistatic layer

2-1: bottom transparent substrate
3: upper polarizer
3-2: bottom protective film

3-4: antireflective layer
b: pressure sensitive adhesive layer
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1. A liquid crystal display comprising a liquid crystal panel
including a liquid crystal layer formed between a upper sub-
strate and a bottom substrate; a conductive pressure sensitive
adhesive layer that is directly formed on the upper substrate of
the liquid crystal panel; and a polarizer formed on the con-
ductive pressure sensitive adhesive layer,

the conductive pressure sensitive adhesive layer having a

surface resistance of 9.9x10°Q/ or less.

2. The liquid crystal display according to claim 1, wherein
the liquid crystal panel is an In Plane Switching liquid crystal
panel.

3. The liquid crystal display according to claim 1, wherein
the conductive pressure sensitive adhesive layer has a surface
resistance of 10°Q/[] or more.

4. The liquid crystal display according to claim 1, wherein
the conductive pressure sensitive adhesive layer has the gel

content, represented in the following Equation 1, of 5% to
95%:

Gel Content(%)=5/4x100 [Equation 1]

wherein, A represents weight of the conductive pressure
sensitive adhesive, and B represents dry weight of undis-
solved conductive pressure sensitive adhesive after
immersing it in ethy] acetate at room temperature for 72
hours.

5. The liquid crystal display according to claim 1, wherein
the conductive pressure sensitive adhesive layer is a cured
product of a composition comprising a pressure sensitive base
resin and an antistatic agent.

6. The liquid crystal display according to claim 5, wherein
the pressure sensitive base resin has a weight average molecu-
lar weight of 800,000 to 2,000,000.

7. The liquid crystal display according to claim 5, wherein
the pressure sensitive base resin has a glass transition tem-
perature of -60° C. 10 15° C.

8. The liquid crystal display according to claim 5, wherein
the antistatic agent is an organic salt or inorganic salt.

9. The liquid crystal display according to claim 5, wherein
the antistatic agent comprises one or more cations selected
from the group consisting of lithium ion, sodium ion, potas-
sium ion, rubidium ion, cesium ion, beryllium ion, magne-
sium ion, calcium ion, strontium ion, barium ion and an
onium cation; and one or more anions from the group con-
sisting of fluoride, chloride, bromide, iodide, perchlorate,
hydroxide, carbonate, nitrate, sulfonate, methylbenzene-
sulfonate, p-toluenesulfonate, carboxybenzenesulfonate, tri-
fluoromethanesulfonate, benzonate, acetate, trifluoroacetate,
tetrafluoroborate, tetrabenzylborate, hexafluorophosphate,
trispentafluoroethyl trifluorophosphate, bistrifluoromethane-
sulfonimide, bispentafluoroethanesulfonimide, bispentafluo-
roethanecarbonylimide, bisperfluorobutanesulfonimide,
bisperfluorobutanecarbonylimide, tristrifluoromethanesulfo-
nylmethide and tristrifluoromethanecarbonylmethide.

10. The liquid crystal display according to claim 9, wherein
the onium cation is a nitrogen onium cation, a phosphorus
onium cation or a sulfur onium cation.
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11. The liquid crystal display according to claim 9, wherein
the onium cation is represented by the following Formula 2:

[Formula 2]

wherein, R to R, each independently represent alkyl, alk-
enyl, alkynyl, alkoxy or aryl.
12. The liquid crystal display according to claim 5, wherein
the composition further comprises a coordination bond com-
pound.

13. The liquid crystal display according to claim 1, wherein
the polarizer comprises a polarizing film or a polarizing ele-
ment; and protective films formed on the upper part and the
bottom part of said polarizing film or element, and an anti-
static layer is formed on the upper part or the bottom part of
said protective film(s).

Dec. 22,2011

14. The liquid crystal display according to claim 13,
wherein the antistatic layer is formed on the upper part and the
bottom part of the protective film.

15. The liquid crystal display according to claim 13,
wherein the antistatic layer comprises a binder resin and a
conductive material.

16. The liquid crystal display according to claim 15,
wherein the binder resin is a light curable binder resin.

17. The liquid crystal display according to claim 16,
wherein the light curable binder resin is a cured product of a
composition comprising a multifunctional monomer or
olygomer; and a photoinitiator.

18. The liquid crystal display according to claim 15,
wherein the conductive material is a metal, a metal oxide, a
metal alloy or a conductive polymer.

19. The liquid crystal display according to claim 15,
wherein the conductive material is one or more selected from
the group consisting of ITO, AZO, ATO, SnO, RuO,, 110,
gold, silver, nickel, copper, palladium, polyaniline, poly-
acetylene, polyparaphenylene, polypyrrole, polythiophene,
polydienylene, polyphenylene vinylene, polyphenylene sul-
fide and polysulfurnitride.

LI T T
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