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crystal layer between the first and second substrates;
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is not confronting the second substrate, for prevention of
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substrate, which enables to prevent the static electricity
during the manufacturing process, and to improve the
user’s touch sensitivity through the increased resistance
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Description

CROSS REFERENCE TO RELATED APPLICATIONS

[0001] Thisapplication claims the benefit of the Korean
Patent Application No. 10-2009-0111480 filed on No-
vember 18, 2009, which is hereby incorporated by refer-
ence as if fully set forth herein.

BACKGROUND OF THE INVENTION

Field of the Invention

[0002] The present invention relates to a liquid crystal
display (LCD) device, and more particularly, to an LCD
device capable of sensing a user’s touch signal.

Discussion of the Related Art

[0003] AnLCD device canrealize low power consump-
tion owing to a low driving voltage, and also the LCD
device is suitable for a portable. In this respect, the LCD
device is widely used in various fields of notebook com-
puter, monitor, spacecraft, aircraft, and etc.

[0004] The LCD device includes a lower substrate, an
upper substrate, and a liquid crystal layer between the
lower and upper substrates. In case of the LCD device,
an alignment state of liquid crystal molecules in the liquid
crystal layer is controlled based on whether or not an
electric field is applied thereto, and light transmittance is
controlled according to the alignment state of liquid crys-
tal molecules, whereby images are displayed thereon.
[0005] Furthermore, the LCD device capable of sens-
ing a user’s touch signal has been developed for the note-
book computer, in which a position-sensing device hav-
ing a sensing electrode is provided to sense the user’s
touch signal.

[0006] The LCD device with the position-sensing de-
vice may be largely classified into a resistive type, a ca-
pacitive type, and an electro-magnetic type according to
a position-sensing method. The resistive type LCD de-
vice senses a change of current which occurs due to a
pressure based on a user’s touch; the capacitive type
LCD device senses a change of capacitance which oc-
curs by a user’s touch; and the electro-magnetic type
LCD device senses a portion selected by a user through
a change of voltage under the circumstance an electric
field is applied thereto.

[0007] Hereinafter, arelated art LCD device will be de-
scribed with reference to the accompanying drawings.
[0008] FIG. 1 is a cross section view illustrating the
related art LCD device.

[0009] As shown in FIG. 1, the related art LCD device
includes an upper substrate 10, a lower substrate 20,
and a liquid crystal layer 30 between the upper and lower
substrates 10 and 20.

[0010] On one surface of the upper substrate 10, and
more particularly, one surface of the upper substrate 10
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confronting the lower substrate 20, there is a light-shield-
ing layer 12 to prevent light leakage. Also, red (R), green
(G), and blue (B) color filter layers 14 are respectively
formed between each light-shielding layer 12, to thereby
display red (R), green (G), and blue (B) colors. For
planarization of the upper substrate 10, an overcoat layer
16 is formed on the color filter layers 14.

[0011] On one surface of the lower substrate 20, and
more particularly, one surface of the lower substrate 20
confronting the upper substrate 10, there are a thin film
transistor, a pixel electrode, and a common electrode,
although not shown. The thin film transistor functions as
a switching element, and the pixel electrode is electrically
connected to the thin film transistor. The common elec-
trode is provided in parallel to the pixel electrode, where-
by the common electrode, together with the pixel elec-
trode, forms a parallel electric field.

[0012] On the other surface of the upper substrate 10,
and more particularly, the other surface of the upper sub-
strate 10, which is not confronting the lower substrate
20, there is an ITO (Indium-Tin-Oxide) layer 40.

[0013] TheITO layer 40 is provided to prevent a static
electricity from occurring during a manufacturing process
of the LCD device. Thatis, when the substrate is brought
into contact with plural manufacturing and transferring
apparatuses during the manufacturing process of the
LCD device, the static electricity may occur. In order to
prevent the static electricity from occurring during the
manufacturing process of the LCD device, the ITO layer
40 as a conductive material layer is formed on the other
surface of the upper substrate 10.

[0014] ThelTO layer40included intherelated art LCD
device can prevent the static electricity during the man-
ufacturing process. However, in case of the LCD device
with the position-sensing device, user’s touch sensitivity
might be lowered due to the ITO layer 40. That is, when
a user touches a predetermined portion of the LCD de-
vice, the ITO layer 40 positioned on the upper side of the
LCD device hinders the user’s touch sensitivity, whereby
it is difficult to exactly sense the touched portion. Espe-
cially, in case of the capacitive type LCD device sensing
the user’s touch through the change of capacitance, the
problem related with the deterioration of touch sensitivity
get worse.

SUMMARY OF THE INVENTION

[0015] Accordingly, the present invention is directed
to an LCD device that substantially obviates one or more
problems due to limitations and disadvantages of the re-
lated art.

[0016] An advantage of the present invention is to pro-
vide an LCD device which facilitates to prevent a static
electricity during amanufacturing process, and to prevent
deterioration in user’s touch sensitivity.

[0017] Additional advantages and features of the in-
vention will be set forth in part in the description which
follows and in part will become apparent to those having
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ordinary skill in the art upon examination of the following
or may be learned from practice of the invention. The
objectives and other advantages of the invention may be
realized and attained by the structure particularly pointed
out in the written description and claims hereof as well
as the appended drawings.

[0018] To achieve these and other advantages and in
accordance with the purpose of the invention, as embod-
ied and broadly described herein, there is provided an
LCD device comprising: first and second substrate con-
fronting each other; a liquid crystal layer between the first
and second substrates; and a transparent electrode pat-
tern layer in a predetermined pattern on one surface of
the first substrate, which is not confronting the second
substrate, for prevention of static electricity and improve-
ment of touch sensitivity.

[0019] At this time, the transparent electrode pattern
layer includes plural first patterns arranged at fixed inter-
vals in a first direction. In this case, the first patterns are
respectively connected to second patterns arranged in a
second direction being different from the first direction.
Also, the first patterns include a region with a first width,
and another region with a second width, wherein the first
width is different from the second width.

[0020] At this time, a pattern width of the transparent
electrode pattern layer is 5 - 100m.

[0021] The transparent electrode pattern layer is
grounded while being connected to a ground pad on the
second substrate. In this case, the transparent electrode
pattern layer is connected to the ground pad through a
conductive tape.

[0022] In addition, the LCD device further comprises
a sensing electrode for sensing a user’s touch on any
one of the first and second substrates. In this case, the
sensing electrode may be formed of a common electrode
on the second substrate, or a light-shielding layer on the
first substrate.

[0023] It is to be understood that both the foregoing
general description and the following detailed description
of the present invention are exemplary and explanatory
and are intended to provide further explanation of the
invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024] The accompanying drawings, which are includ-
ed to provide a further understanding of the invention and
are incorporated in and constitute a part of this applica-
tion, illustrate embodiment(s) of the invention and togeth-
er with the description serve to explain the principle of
the invention. In the drawings:

[0025] FIG. 1isacross section view illustratinganLCD
device according to the related art;

[0026] FIG.2isa cross sectionview illustratinganLCD
device according to one embodiment of the present in-
vention;

[0027] FIGs. 3A and 3B are plan views illustrating
transparent electrode pattern layers according to various
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embodiments of the present invention;

[0028] FIG. 4A is a plan view illustrating that a trans-
parent electrode pattern layer is grounded through a sec-
ond substrate in the LCD device according to the present
invention, and FIG. 4B is a cross section view illustrating
that a transparent electrode pattern layer is grounded
through a second substrate in the LCD device according
to the present invention;

[0029] FIG.5A s aplan view illustrating a second sub-
strate according to one embodiment of the present in-
vention, and FIG. 5B is a cross section view along |-1 of
FIG. 5A; and

[0030] FIG.6A s aplanview illustrating a second sub-
strate according to another embodiment of the present
invention, and FIG. 6B is a cross section view along I-I
of FIG. 6A.

DETAILED DESCRIPTION OF THE INVENTION

[0031] Reference will now be made in detail to the ex-
emplary embodiments of the present invention, exam-
ples of which are illustrated in the accompanying draw-
ings. Wherever possible, the same reference numbers
will be used throughout the drawings to refer to the same
or like parts.

[0032] Hereinafter, an LCD device according to the
present invention will be described with reference to the
accompanying drawings.

[0033] FIG.2isacross sectionviewillustratinganLCD
device according to one embodiment of the present in-
vention.

[0034] As shown in FIG. 2, the LCD device according
to one embodiment of the present invention includes first
and second substrates 100 and 200 confronting each
other, and a liquid crystal layer 300 between the first and
second substrates 100 and 200.

[0035] On one surface of the first substrate 100, and
more particularly, one surface of the first substrate 100
which is not confronting the second substrate 200, there
is a transparent electrode pattern layer 400.

[0036] A purpose of the transparent electrode pattern
layer 400 is to prevent a static electricity which occurs
during a manufacturing process. Also, since the trans-
parent electrode pattern layer 400 is formed in a prede-
termined pattern, instead of being formed on an entire
area of one surface of the first substrate 100, it results in
improvement in user’s touch sensitivity. Thatis, as shown
in the drawings, when the transparent electrode pattern
layer 400 is formed in the predetermined pattern on one
surface of the first substrate 100, a resistance of elec-
trode is increased as compared to a related art LCD de-
vice with an ITO layer on an entire surface of the first
substrate 100, to thereby result in improved touch sen-
sitivity of sensing electrode. Especially, if a capacitive
type LCD device senses a user’s touch through a change
of capacitance, the increased resistance of electrode en-
ables the remarkably-improved touch sensitivity of sens-
ing electrode.
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[0037] A shape of the transparent electrode pattern
layer 400 may vary as shown in FIGs. 3A and 3B, but it
is not limited to these shapes.

[0038] As shown in FIGs. 3A and 3B, the transparent
electrode pattern layer 400 may comprise plural first pat-
terns 400a arranged in a first direction (y-direction), and
plural second patterns 400b arranged in a second direc-
tion (x-direction) which is different from the first direction.
[0039] The first patterns 400a are arranged at fixed
intervals, and are respectively connected to the second
patterns 400b. That is, the first patterns 400a are con-
nected to the second patterns 400b, as a whole.

[0040] AsshowninFIG. 3B, the first patterns 400a are
provided with a region with a first width (W1), and a region
with a second width (W2), wherein the first width (W1) is
different from the second width (W2).

[0041] The first patterns 400a and second patterns
400b included in the transparent electrode pattern layer
400 are properly adjusted in width so as to prevent static
electricity during the manufacturing process, and to im-
prove touch sensitivity.

[0042] In more detail, a low resistance of electrode is
profitable to prevent the static electricity occurring during
the manufacturing process, and a high resistance of elec-
trode is profitable to improve the touch sensitivity. Thus,
the resistance of electrode is adjusted in consideration
for both static electricity and touch sensitivity, preferably.
The resistance of electrode is in inverse proportion to a
width of electrode. In this respect, the width of electrode
has to be properly adjusted based on the desirable re-
sistance of electrode.

[0043] In consideration for both static electricity and
touch sensitivity, it is preferable that a pattern width of
the transparent electrode pattern layer 400, and more
particularly, a pattern width in each of the first patterns
400a and second patterns 400b have 5 - 100um. If the
pattern width of the transparent electrode pattern layer
400 is less than 5um, the large resistance of electrode
is such as to reduce the efficiency of preventing the static
electricity. If the pattern width of the transparent electrode
pattern layer 400 is more than 100um, the small resist-
ance of electrode is such as to deteriorate the touch sen-
sitivity.

[0044] Aninterval between the patternsincludedinthe
transparent electrode pattern layer 400, for example, an
interval between the first patterns 400a, can be adjusted
properly. In consideration for visibility, it is not preferable
to provide the excessively large interval between the pat-
terns. In detail, light transmitting through an area corre-
sponding to the patterns included in the transparent elec-
trode pattern layer 400 is different in transmittance from
light transmitting through an area between the patterns
included in the transparent electrode pattern layer 400.
Thus, if the interval between the patterns included in the
transparent electrode pattern layer 400 is too large, a
difference of transmittance is too large to enhance the
visibility. In this respect, it is preferable to provide the
interval at a predetermined range allowing a user’s una-
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wareness.
[0045] The transparent electrode pattern layer 400
may be patterned by depositing a transparent conductive
material such as ITO through the use of shadow mask.
[0046] The transparent electrode pattern layer 400 on
one surface of the first substrate 100 may be grounded
through the second substrate 200, which will be ex-
plained with reference to FIGs. 4A and 4B.

[0047] FIG.4A s aplan view illustrating that the trans-
parent electrode pattern layer 400 of the present inven-
tion is grounded through the second substrate 200; and
FIG. 4B is a cross section view illustrating that the trans-
parent electrode pattern layer 400 of the present inven-
tion is grounded through the second substrate 200.
[0048] As shown in FIGs. 4A and 4B, the transparent
electrode pattern layer 400 is formed on one surface of
the first substrate 100, and a ground pad 201 is formed
on one surface of the second substrate 200.

[0049] Also, the transparent electrode pattern layer
400 is connected to the ground pad 201 through a con-
ductor 500 such as a conductive tape. Since the trans-
parent electrode pattern layer 400 is grounded through
the second substrate 200, it is possible to prevent the
static electricity from occurring during the manufacturing
process.

[0050] Referring once againto FIG. 2, a light-shielding
layer 120 is formed on the other surface of the first sub-
strate 100, wherein the other surface of the first substrate
100 indicates a surface which is confronting the second
substrate 200.

[0051] The light-shielding layer 120 prevents the light
from leaking in other regions except pixel regions, where-
in the light-shielding layer 120 is patterned in a matrix
configuration. Also, the light-shielding layer 120 may
function as the sensing electrode. In this case, the light-
shielding layer 120 includes a conductive material, and
a signal-applying unit for applying a touch signal is con-
nected to the light-shielding layer 120.

[0052] Between each light-shielding layer 120, there
arered (R), green (G), and blue (B) color filter layers 140,
respectively. As shown in the drawings, the color filter
layers 140 may include additional yellow (Y), white (W),
or cyan (CYAN) color filter layers as well as the red (R),
green (G), and blue (B) color filter layers.

[0053] For planarization of the substrate, an overcoat
layer 160 is formed on the color filter layers 140.

[0054] On the second substrate 200, there are gate
and data lines, a thin film transistor, and a common elec-
trode. The gate and data lines cross each other at a right
angle, to thereby the pixel region on the second substrate
200. The thin film transistor, which functions as a switch-
ing element, is formed at a crossing portion of the gate
and data lines. In the pixel region, the common electrode
is provided in parallel to a pixel electrode.

[0055] A structure of the second substrate 200 will be
explained as follows. The following structure of the sec-
ond substrate 200 is only one example, that is, it is not
limited to this structure.
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[0056] FIG. 5A is a plan view illustrating the second
substrate according to one embodiment of the present
invention; and FIG. 5B is a cross section view along I-I
of FIG. 5A. FIGs. 5A and 5B illustrate only one pixel of
the LCD device.

[0057] As shown in FIG. 5A, the gate and data lines
210 and 230 crossing each other at a right angle are
formed on the second substrate 200. At the crossing por-
tion of the gate and data lines 210 and 230, there is the
thin film transistor (T).

[0058] The thin film transistor (T) includes a gate elec-
trode 212, a semiconductor layer 220, a source electrode
232, and a drain electrode 234.

[0059] The gate electrode 212 is prominently diverged
from the gate line 210; the source electrode 232 is prom-
inently diverged from the data line 230; and the drain
electrode 234 is provided at a predetermined interval
from the source electrode 232.

[0060] The pixel electrode 240 is connected to the thin
film transistor (T). In detail, the pixel electrode 240 is con-
nected to the drain electrode 234 of the thin film transistor
(T).

[0061] The common electrode 250 is provided in par-
allel to the pixel electrode 240, whereby the common
electrode 250 together with the pixel electrode 240 forms
a parallel electric field. The common electrode 250 is
diverged from a common line 252, wherein the common
electrode 250 functions as the sensing electrode. In this
case, the signal-applying unit for applying the touch sig-
nal is connected to the common electrode 250.

[0062] As shown in FIG. 5B, the gate electrode 212 is
formed on the second substrate 200; and a gate insula-
tion film 215 is formed on the second substrate 200 in-
cluding the gate electrode 212. On the gate insulation
film 215, there is the semiconductor layer 220. Then,
source and drain electrodes 232 and 234 are formed on
the semiconductor layer 220, wherein the source and
drain electrodes 232 and 234 are provided at a prede-
termined interval therebetween. Also, the semiconductor
layer 220 comprises an ohmic contact layer 222 doped
with impurities, which is in contact with the source elec-
trode 232 and the drain electrode 234. Then, a passiva-
tion film 245 is formed on the source and drain electrodes
232 and 234.

[0063] In the meantime, the pixel electrode 240 and
the common electrode 250 are formed in the pixel region.
[0064] The pixel electrode 240 is formed on the gate
insulation film 215. That is, the pixel electrode 240 is
formed at the same layer as the source and drain elec-
trodes 232 and 234. Especially, the pixel electrode 240
extends from the drain electrode 234.

[0065] The common electrode 250 is formed on the
second substrate 200, and is positioned under the gate
insulation film 215. That is, the common electrode 250
is formed at the same layer as the gate electrode 212.
[0066] FIG. 6A is a plan view illustrating the second
substrate according to another embodiment of the
present invention; and FIG. 6B is a cross section view
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along I-1 of FIG. 6A. Except positions of the common elec-
trode 250 and the common line 252, the second substrate
shown in FIGs. 6A and 6B is identical in structure to the
second substrate shown in FIGs. 5A and 5B, whereby
the same reference numbers will be used throughout the
drawings to refer to the same or like parts, and a detailed
explanation for the same parts will be omitted.

[0067] ReferringtoFIGs.6A and 6B, the common elec-
trode 250 and the common line 252 are formed on the
passivation film 245.

[0068] In the second substrate 200 according to the
embodiments of the present invention, the parallel elec-
tric field is applied through the pixel electrode 240 and
common electrode 250 formed at the different layers, but
it is not limited to this structure. For example, the parallel
electric field may be applied through the pixel electrode
240and common electrode 250 formed atthe same layer.
That is, both the pixel electrode 240 and common elec-
trode 250 may be formed on the passivation film 245, or
may be formed on the gate insulation film 215.

[0069] Although not shown, alignment layers are re-
spectively formed on the first and second substrates 100
and 200. The alignment layers are provided to an initial
alignment of liquid crystal molecules in the liquid crystal
layer 300. The alignment layers correspond to the up-
permost layers of the respective first and second sub-
strates 100 and 200.

[0070] Also, the first and second substrates 100 and
200 are bonded to each other by a sealant provided in
the circumference of the substrates, and spacers for
maintenance of a cell gap are additionally provided be-
tween the first and second substrates 100 and 200.
[0071] As mentioned above, the transparent electrode
pattern layer 400 is formed in the predetermined pattern
on one surface of the first substrate 100, which enables
to prevent the static electricity during the manufacturing
process, and to improve the user’s touch sensitivity
through the increased resistance of electrode.

[0072] Especially, in case of the capacitive type LCD
device which senses the user’s touch signal through the
change of capacitance, the touch sensitivity of sensing
electrode can be highly improved.

[0073] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
present invention without departing from the spirit or
scope of the inventions. Thus, it is intended that the
presentinvention covers the modifications and variations
of this invention provided they come within the scope of
the appended claims and their equivalents.

Claims
1. An LCD device comprising:
first and second substrate confronting each oth-

er;
a liquid crystal layer between the first and sec-
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ond substrates; and

a transparent electrode pattern layer in a prede-
termined pattern on one surface of the first sub-
strate, which is not confronting the second sub-
strate, for prevention of static electricity and im-
provement of touch sensitivity.

The LCD device according to claim 1, wherein the
transparent electrode pattern layer includes plural
first patterns arranged at fixed intervals in a first di-
rection.

The LCD device according to claim 2, wherein the
first patterns are respectively connected to second
patterns arranged in a second direction being differ-
ent from the first direction.

The LCD device according to claim 2, wherein the
first patterns include a region with a first width, and
another region with a second width, wherein the first
width is different from the second width.

The LCD device according to claim 1, wherein a pat-
tern width of the transparent electrode pattern layer
is 5-100,pm.

The LCD device according to claim 1, wherein the
transparent electrode pattern layer is grounded while
being connected to a ground pad on the second sub-
strate.

The LCD device according to claim 6, wherein the
transparent electrode pattern layer is connected to
the ground pad through a conductive tape.

The LCD device according to claim 1, further com-
prising a sensing electrode for sensing a user’s touch
on any one of the first and second substrates.

The LCD device according to claim 8, wherein pixel
and common electrodes are formed in parallel on
the second substrate, and the sensing electrode is
formed of the common electrode on the second sub-
strate.

The LCD device according to claim 8, wherein light-
shielding layer and color filter layers are formed on
the first substrate, and the sensing electrode is
formed of the light-shielding layer on the first sub-
strate.
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