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(57) ABSTRACT

A liquid crystal display includes a first substrate, a second
substrate having a first surface and a second surface facing the
first substrate, a liquid crystal layer between the first and
second substrates, and a touch sensor layer on the first sur-
face. The touch sensor layer includes a first electrode in a first
direction on the first surface, a second electrode in a second
direction crossing the first direction on the first surface and
including first and second portions that are separated by the
first electrode, a bridge wire including first and second con-
tacts on the first surface. The first contact is electrically con-
nected to the first portion of the second electrode, and the
second contact is electrically connected to the second portion
of the second electrode. An insulating layer insulates the
bridge wire from the first electrode and exposes the first
contact and the second contact.
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LIQUID CRYSTAL DISPLAY INCLUDING
TOUCH SENSOR LAYER AND
MANUFACTURING METHOD THEREOF

CROSS REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority from and the benefit
of Korean Patent Application No. 10-2010-0076615, filed on
Aug. 9, 2010, which is hereby incorporated by reference for
all purposes as if fully set forth herein.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] Exemplary embodiments of the present invention
relate to a liquid crystal display that includes a touch sensor
layer and a manufacturing method thereof.

[0004] 2. Discussion of the Background

[0005] A liquid crystal display is a type of commonly used
flat panel display and includes is two substrates on which field
generating electrodes such as a pixel electrode and a common
electrode are formed with a liquid crystal layer interposed
between the two substrates. The liquid crystal display dis-
plays an image by applying a voltage to the field generating
electrode to generate an electric field through the liquid crys-
tal layer. The electric field determines the direction of liquid
crystal molecules of the liquid crystal layer to control the
polarization and ultimately transmission of incident light.
The liquid crystal display use various input devices. Many
have touch panels.

[0006] Touch panel device refers to a device in which let-
ters, figures, or tap input may be formed by contacting the
external surface of the device with a finger or a stylus such as
a touch pen, or a command may be performed by a machine,
e.g., a computer, connected to the touch panel device by
executing code in response to selection of an icon. The liquid
crystal display to which the touch panel is attached deter-
mines whether fingers or the stylus contacts the screen along
with contact position information, thereby displaying the cor-
responding image.

[0007] The touch panel may be largely classified into a
resistive type, a capacitive type, and an electro-magnetic
(EM) type according to the method of sensing input at the
touch panel.

[0008] The capacitive type touch panel includes a film on
which a transparent electrode is formed. In the capacitive type
touch panel, a touch and a touch position may be recognized
by applying voltage to the transparent electrode and measur-
ing the change of the voltage caused by contact of fingers, a
conductive material, and the like. In this capacitive type, the
contact event and the contact position may be recognized
when multiple positions are contacted simultaneously by fin-
gers or any other conductive means.

[0009] Generally, an external touch panel attaches to the
outside of the liquid crystal display, but the weight and thick-
ness may be greater than other liquid crystal displays without
ais touch panel. In addition, luminance may be diminished by
lowering light transmission, and the contrast ratio may be
diminished by increasing external light reflectance such that
the image quality of the liquid crystal display may be
degraded. In addition, the cost may increase by manufactur-
ing the touch panel separately from the liquid crystal display.
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[0010] The information disclosed in this section is only for
understanding of the background of the invention, and it may
contain information that does not form the prior art.

SUMMARY OF THE INVENTION

[0011] Exemplary embodiments of the present invention
provide a liquid crystal display that includes a touch sensor
layer and a manufacturing method thereof.

[0012] Exemplary embodiments of the present invention
provide a liquid crystal display that includes a touch sensor
layer and a manufacturing method thereof that has a
decreased thickness and weight.

[0013] Additional features of the invention will be set forth
in the description which follows, and in part will be apparent
from the description, or may be learned by practice of the
invention.

[0014] An exemplary embodiment of the present invention
discloses a liquid crystal display that comprises a first sub-
strate; a second substrate having a first surface and a second
surface facing the first substrate; a liquid crystal layer
arranged between the first substrate and the second substrate;
and a touch sensor layer disposed on the first surface of the
second substrate. The touch sensor layer comprises a first
electrode disposed on the first surface in a first direction; a
second electrode disposed on the first surface in a second
direction crossing the first direction and comprising a first
portion and a second portion, the first portion and the is
second portion being separated by the first electrode; a bridge
wire disposed on the first surface and comprising a first con-
tact and a second contact, the first contact being electrically
connected to the first portion of the second electrode, and the
second contact being electrically connected to the second
portion of the second electrode; and an insulating layer insu-
lating the bridge wire from the first electrode.

[0015] An exemplary embodiment of the present invention
also discloses a method for manufacturing a liquid crystal
display. The method comprises forming a bridge wire on a
first surface of a second substrate having the first surface and
a second surface; forming an insulating layer that exposes a
first contact and a second contact of the bridge wire; forming
afirstelectrode in a first direction on the first surface; forming
a second electrode on the first surface in a second direction
that crosses the first direction, the second electrode compris-
ing a first portion and a second portion, and the first portion
and the second portion being separated by the first electrode;
arranging a first substrate to face the second surface of the
second substrate; and forming a liquid crystal layer between
the first substrate and the second substrate. The first contact is
electrically connected to the first portion of the second elec-
trode, the second contact is electrically connected to the sec-
ond portion of the second electrode, and the insulating layer
insulates the bridge wire from the first electrode.

[0016] An exemplary embodiment of the present invention
additionally discloses a liquid crystal display that comprises
a first substrate; a second substrate having a first surface and
a second surface facing the first substrate; a liquid crystal
layer arranged between the first substrate and the second
substrate; a touch sensor layer disposed on the first surface of
the second substrate; and a conductive color filter layer dis-
posed on the second surface of the second substrate. The
conductive color filter layer is configured to receive a voltage.
[0017] An exemplary embodiment of the present invention
further discloses a method for manufacturing a liquid crystal
display. The method comprises forming a touch sensor layer
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on a first surface of a second substrate having the first surface
and a second surface; forming a conductive color filter layer
on the second surface of the second substrate; arranging a first
substrate to face the second surface of the second substrate;
and forming a liquid crystal layer between the first substrate
and the second substrate.

[0018] An exemplary embodiment of the present invention
discloses a liquid crystal display that comprises a first sub-
strate; a second substrate having a first surface and a second
surface facing the first substrate; a liquid crystal layer dis-
posed between the first substrate and the second substrate; a
touch sensor layer disposed on the second surface of the
second substrate; and a conductive color filter layer disposed
on the second surface of the second substrate. The conductive
color filter layer is configured to receive a voltage.

[0019] Itistobeunderstood that both the foregoing general
description and the following detailed description are exem-
plary and explanatory and are intended to provide further
explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] The accompanying drawings, which are included to
provide a further understanding of the invention and are
incorporated in and constitute a part of this specification,
illustrate embodiments of the invention, and together with the
description serve to explain the principles of the invention.
[0021] FIG. 1 is a cross-sectional view of a liquid crystal
display that includes a touch sensor layer according to an
exemplary embodiment of the present invention.

[0022] FIG. 2 is a layout view of the touch sensor layer
according to the exemplary embodiment of the present inven-
tion.

[0023] FIG. 3 is a cross-sectional view along line III-I1I" of
FIG. 2.

[0024] FIG. 4, FIG. 5, FIG. 6, and FIG. 7 show an example
of a manufacturing method of the touch sensor layer of FIG.
2.

[0025] FIG. 8 shows an enlarged layout view of region A of
FIG. 2

[0026] FIG. 9 is a cross-sectional view taken along line
IX-IX' of FIG. 8.

[0027] FIG. 10 shows an enlarged layout view of region B
of FIG. 2.

[0028] FIG. 11 shows an enlarged layout view of region C
of FIG. 2.
[0029] FIG. 12 is a layout view showing a first electrode

pattern and a second electrode pattern in a touch sensor layer
according to another exemplary embodiment of the present
invention.

[0030] FIG. 13 is a cross-sectional view taken along line
XHI-XTIIT' of FIG. 12.

[0031] FIG. 14 is a layout view showing a first electrode
pattern and a second electrode pattern in a touch sensor layer
according to another exemplary embodiment of the present
invention.

[0032] FIG. 15 is a cross-sectional view taken along line
XV-XV' of FIG. 14.

[0033] FIG.16isablock diagram of a liquid crystal display
according to an exemplary embodiment of the present inven-
tion.

[0034] FIG. 17 is an equivalent circuit diagram of a pixel of
the liquid crystal display according to an exemplary embodi-
ment of the present invention.
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[0035] FIG.18isalayout view ofa color filter layer accord-
ing to an exemplary embodiment of the present invention.
[0036] FIG. 19 is a cross-sectional view taken along line
XIX-XIX' of FIG. 18.

[0037] FIG. 20, FIG. 21, FIG. 22, and FIG. 23 show an
exemplary embodiment of a manufacturing method of the
color filter layer of FIG. 19.

[0038] FIG. 24 is a cross-sectional view of a color filter
layer according to another exemplary embodiment of the
present invention.

[0039] FIG. 25 is a cross-sectional view of a color filter
layer according to another exemplary embodiment of the
present invention.

[0040] FIG. 26 is a cross-sectional view of a color filter
layer according to another exemplary embodiment of the
present invention.

[0041] FIG. 27 is a cross-sectional view of a liquid crystal
display that includes a touch sensor layer according to
another exemplary embodiment of the present invention.
[0042] FIG. 28, FIG. 29, and FIG. 30 are cross-sectional
views of a liquid crystal display panel on which a conductive
shielding layer is formed.

DETAILED DESCRIPTION OF THE
ILLUSTRATED EMBODIMENTS

[0043] The invention is described more fully hereinafter
with reference to the accompanying drawings in which
embodiments of the invention are shown. This invention may,
however, be embodied in many different forms and should not
be construed as limited to the embodiments set forth herein.
Rather, these embodiments are provided so that this disclo-
sure is thorough and will fully convey the scope of the inven-
tion to those skilled in the art. In the drawings, the size and
relative sizes of layers and regions may be exaggerated for
clarity. Like reference numerals in the drawings denote like
elements.

[0044] It will be understood that when an element or layer
is referred to as being “on,” is “connected to,” or “coupled to”
another element or layer, it can be directly on, directly con-
nected to, directly coupled to the other element or layer, or
intervening elements or layers may be present. In contrast,
when an element is referred to as being “directly on,”
“directly connected to,” or “directly coupled to” another ele-
ment or layer, there are no intervening elements or layers
present.

[0045] FIG. 1 is a cross-sectional view of a liquid crystal
display that includes a touch sensor layer according to an
exemplary embodiment of the present invention.

[0046] Referring to FIG. 1, the liquid crystal display
includes a lower substrate 100, an upper substrate 210, and a
liquid crystal layer 3 interposed between them. The upper
substrate 210 includes a first surface that does not face the
lower substrate 100 and a second surface facing the lower
substrate 100. Polarizers 12 and 22 are provided on external
surfaces of the lower substrate 100 and the upper substrate
210. The transmissive axes of two polarizers 12 and 22 may
be orthogonal to each other, and any one of the two polarizers
12 and 22 may be omitted.

[0047] A touchsensorlayer10 is formed on the first surface
ofthe upper substrate 210, and a color filter layer 20 is formed
on the second surface of the upper substrate 210. The touch
sensor layer 10 is formed between the upper substrate 210 and
the polarizer 22, and the color filter layer 20 is formed
between the upper substrate 210 and the liquid crystal layer 3.
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[0048] FIG. 2 is a layout view of the touch sensor layer
according to an exemplary embodiment of the present inven-
tion, and FIG. 3 is a cross-sectional view taken along line
MI-1IT" of FIG. 2.

[0049] Referring to FIG. 2 and FIG. 3, a plurality of bridge
wires 1 and a plurality of wires 8a, 85, and 9 are formed in a
matrix form on the upper substrate 210.

[0050] The plurality of bridge wires 1 are formed in an
input region 10a, and the plurality is of wires 8a, 85, and 9 are
formed at the periphery of the input region 10a. The input
region 10q is a region where contact position may be recog-
nized in response to an input performed by an external contact
by, e.g., a user.

[0051] Ends 81a, 815, and 91 of the plurality of wires 8a,
8b, and 9 are positioned at the boundary of the input region
10q. The other ends of the plurality of wires 8a, 85, and 9 are
arranged at one side outside the input region 10a.

[0052] Insulating layers 2a and 25 are formed on the plu-
rality of bridge wires 1 and the plurality of wires 8a, 85, and
9.

[0053] The insulating layer 2a in the input region 10a is
formed on the plurality of bridge wires 1 and arranged in a
matrix format similar to the plurality of bridge wires 1. The
length of the insulating layer 2a in a row direction X is shorter
than the length of the bridge wire 1 in the row direction x, and
the length of the insulating layer 24 in a column direction y is
longer than the length of the bridge wire 1 in the column
direction y. Therefore, the insulating layer 2a exposes both
ends of the bridge wire 1 in the row direction x. The left and
right ends of the bridge wire 1 that are exposed from the
insulating layer 2a are referred to as a first contact portion and
a second contact portion, respectively.

[0054] The insulating layer 24 that is formed on the plural-
ity of wires 8a, 85, and 9 outside the input region 10a insulates
portions of the ends 81a, 815, and 91 and portions of the other
ends of the plurality of wires 8a, 85, and 9.

[0055] On the upper substrate 210 in the input region 10a,
a plurality of first electrode patterns 13 and a plurality of
second electrode patterns 14 are formed. On the other ends of
the plurality of wires 8a, 85, and 9 that are exposed from the
insulating layer 25, a pad P is formed. Although FIG. 2 shows
6 first electrode patterns 13 and four second electrode patterns
14, the is number of the first electrode patterns 13 and the
number of the second electrode patterns 14 is not so limited.
[0056] The first electrode patterns 13 extend in approxi-
mately a column directiony, are parallel to each other, and are
disposed over the insulating layer 2a. Since the length of the
first electrode pattern 13 in the row direction x is shorter than
the length of the insulating layer 24 in the row direction x, the
first electrode pattern 13 does not contact the bridge wire 1.
The first electrode pattern 13 extends continuously in the
column direction y, i.e., there is no gap along the first elec-
trode pattern 13.

[0057] The plurality of second electrode patterns 14
extends discontinuously in approximately a row direction x
with each row of second electrode patterns 14 being parallel
to each other. The second electrode pattern 14 is discontinu-
ous pieces separated in the row direction x by the first elec-
trode pattern 13.

[0058] The second electrode pattern 14 is disposed over the
first contact portion and the second contact portion of the
bridge wire 1 that are exposed from the insulating layer 2a.
The second electrode pattern 14 does not contact the insulat-
ing layers 2a and 2b. Accordingly, the second electrode pat-
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tern 14 is separated in the row direction x on the basis of the
first electrode pattern 13, but row segments of the second
electrode pattern 14 electrically connect through the bridge
wire 1. In other words, an electrically conductive path is
established by the row segments of the second electrode pat-
tern 14 and the corresponding bridge wires 1.

[0059] Since the first electrode pattern 13 and the second
electrode pattern 14 are insulated from one another by insu-
lating layer 2a, they are not electrically connected to each
other.

[0060] Unlike FIG. 2, the length of the insulating layer 2a in
the row direction x may be is longer than the length of the
bridge wire 1 in the row direction x, and the length of the
insulating layer 2a in the column direction y may be shorter
than the length of the bridge wire 1 in the column direction y.
In this case, the insulating layer 2a exposes both ends in the
column direction y of the bridge wire 1, the second electrode
pattern 14 is continuously formed in the row direction x, and
the first electrode pattern 13 is formed as separated segments
in the column direction y on the basis of the second electrode
pattern 14.

[0061] Referring back to FIG. 2 and FIG. 3, the first elec-
trode pattern 13 is disposed over the portions of the ends 81a
and 815 of the wires 8a and 854 that are exposed from the
insulating layer 256. Therefore, the plurality of first electrode
patterns 13 are electrically connected to the wires 8a and 84.
The second electrode pattern 14 is disposed over the portion
of'the end 91 of the wire 9 that is exposed from the insulating
layer 2b. Therefore, the plurality of second electrode patterns
14 are electrically connected to the wire 9.

[0062] On the input region 10a and the insulating layer 25,
a passivation layer 15 is formed. The passivation layer 15
exposes the pad P.

[0063] The passivation layer 15 is formed to protect the
touch sensor layer while a touch sensor layer process is fin-
ished, and, thereafter, a color filter process is performed by
turning over the upper substrate 210. However, as materials
used to form the first electrode pattern 13, second electrode
pattern 14, and the insulating layer 2, materials that are not
largely damaged without the passivation layer 15 may be
used. In this case, it is possible to decrease the number of
masks that are required for the touch sensor layer process by
omitting the mask used for the process of the passivation layer
15.

[0064] An external controller (not shown) may be con-
nected to the pad P. The controller is connected to the first
electrode pattern 13 and the second electrode pattern 14
through the pad P and the plurality of wires 8a, 85, and 9. The
controller may apply a sensing input signal to the first elec-
trode pattern 13 and the second electrode pattern 14 or may
detect a sensing output signal outputted from the first elec-
trode pattern 13 and the second electrode pattern 14.

[0065] Inthe touch sensor layer that is formed as described
above, the first electrode pattern 13 and the second electrode
pattern 14 are electrically charged according to the sensing
input signal from the controller. If contact occurs at any one
portion of the input region 10q, capacitances of the first elec-
trode pattern 13 and the second electrode pattern 14 are
changed, and the contact position may be recognized by
outputting the sensing output signal according to the changed
capacitances.

[0066] FIG. 4, FIG. 5, FIG. 6, and FIG. 7 illustrate an
example of a manufacturing method of the touch sensor layer
of FIG. 2.
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[0067] Referring to FIG. 4, the plurality of bridge wires 1
and the plurality of wires 8a, 85, and 9 are formed in a matrix
format on the insulation substrate 210 that may be made of
glass or plastic.

[0068] A guardring 211 may be formed around the circum-
ference of a cut line 212. The guard ring 211 may prevent
electrostatic discharge that is generated while the touch sen-
sor layer is manufactured from flowing into elements within
the guard ring 211. Therefore, the guard ring 211 may prevent
apattern that is formed within the periphery of the cut line 212
from open circuiting due to electrostatic discharge. After the
manufacturing processes of the touch sensor layer are fin-
ished on the insulating substrate 210, the sensor layer process
is completed by cutting along the cut line 212.

[0069] The plurality of bridge wires 1, the plurality of wires
8a,8b, and 9, and the guard ring 211 may be made ofthe same
material. For example, the plurality of bridge wires 1, the is
plurality of wires 8a, 85, and 9 and the guard ring 211 may be
made of a material that has excellent physical, chemical, and
electrical contact characteristics with other layers, for
example, a molybdenum-based metal, chromium, tantalum,
titanium and the like. In addition, the plurality of bridge wires
1, the plurality of wires 8a, 85, and 9 and the guard ring 211
may be made of a metal that has low resistivity to reduce
voltage drop, for example, an aluminum-based metal, a sil-
ver-based metal, a copper-based metal, and the like. The
thicknesses of the plurality of bridge wires 1, the plurality of
wires 8a, 8b, and 9, and the guard ring 211 may be several
thousand éngstroms or less.

[0070] The plurality of bridge wires 1, the plurality of wires
8a, 8b, and 9, and the guard ring 211 may be formed on the
substrate 210 through a photolithography process and an
etching process using one mask.

[0071] Referring to FIG. 5, the insulating layers 2a and 24
are formed on the plurality of bridge wires 1 and the plurality
of wires 8a, 85, and 9.

[0072] The insulating layers 2a and 26 may be made of a
transparent inorganic insulating material such as silicon
nitride (SiNx) or silicon oxide (SiOx), or an organic insulat-
ing material. In the case of when the insulating layers 2a and
2b are made of inorganic insulating material, the thicknesses
of the insulating layers 2a and 25 may be several thousand
angstroms or less, and in the case of when the insulating
layers 2a and 2b are made of organic insulating material, the
thicknesses of the insulating layers 2a and 25 may be several
micrometers or less. The insulating layers 2a and 26 may be
formed through a photolithography process and an etching
process using one mask.

[0073] Referring to FIG. 6, in the input region 10a, the
plurality of first electrode patterns 13 and the plurality of
second electrode patterns 14 are formed, and on the other
ends of the is plurality of wires 8a, 85, and 9 that are exposed
from the insulating layer 25, the pad P is formed.

[0074] The first electrode pattern 13, the second electrode
pattern 14, and the pad P may be made of a transparent
conductive material such as indium tin oxide (ITO) or indium
zinc oxide (IZO). The thicknesses of the first electrode pattern
13, the second electrode pattern 14, and the pad P may be
several thousand angstroms or less. The first electrode pattern
13, the second electrode pattern 14 and the pad P may be
formed through the photolithography process and etching
process using one mask.

[0075] Referring to FIG. 7, on the input region 104 and the
insulating layer 24, the passivation layer 15 is formed. The
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passivation layer 15 exposes the pad P. The passivation layer
15 may be made of the transparent inorganic insulating mate-
rial, e.g., silicon nitride (SiNx) or silicon oxide (SiOx), or
organic insulating material. When the passivation layer 15 is
made of the inorganic insulating material, the thickness of the
passivation layer 15 may be several thousand angstroms or
less. When the passivation layer 15 is made of organic insu-
lating material, the thickness of the passivation layer 15 may
be several micrometers or less. The passivation layer 15 may
be formed through a photolithography process and an etching
process using one mask. However, the passivation layer 15
may be omitted if necessary.

[0076] After the processes of FIG. 4, FIG. 5, FIG. 6, and
FIG. 7 are completed, the touch sensor layer on the substrate
is completed as shown in FIG. 2 by cutting along the cut line
212.

[0077] FIG. 8 shows an enlarged layout view of region A of
FIG. 2. FIG. 9 is a cross-sectional view taken along line
IX-IX' of FIG. 8.

[0078] FIG. 8 and FIG. 9 are substantially similar to FIG. 2
with the exception of the shapes of the first electrode pattern
13 and the second electrode patterns 14a and 145. Therefore,
FIG. 8 and FIG. 9 may be formed by using the processes of
FIG. 4, FIG. 5, FIG. 6, and FIG. 7.

[0079] As shown in FIG. 8, the bridge wire 1 is formed on
the insulation substrate 210 and the insulating layer 2a is
formed on the bridge wire 1. The length of the insulating layer
2a in the row direction x is shorter than the length of the
bridge wire 1 in the row direction x, and the length of the
insulating layer 2a in the column direction y is longer than the
length of the bridge wire 1 in the column direction y. There-
fore, the insulating layer 2a exposes both ends in the row
direction x of the bridge wire 1. The both ends of the bridge
wire 1 that are exposed from the insulating layer 2a are
referred to as the first contact portion and the second contact
portion, respectively.

[0080] The first electrode pattern 13 is formed in the col-
umn direction y, and a portion of the first electrode pattern 13
is disposed on the insulating layer 2a. The second electrode
patterns 14a and 145 are formed in a row direction x. The
second electrode pattern 14 includes the first portion 14 and
the second portion 145 that are separated by the first electrode
pattern 13.

[0081] Unlike FIG. 2, the first electrode pattern 13 has a
width in a row direction x that becomes narrow at the portion
over the insulating layer 2a. The second electrode patterns
14a and 145 extend into a portion of the space that is formed
by the narrowed width of the first electrode pattern 13. The
second electrode patterns 14a and 145 do not contact and are
electrically insulated from the first electrode pattern 13, and
the second electrode patterns 14a and 145 are not electrically
connected to each other except by the bridge wire 1.

[0082] Thesecond electrode patterns 14a and 145 extend to
completely cover the first contact portion and the second
contact portion of the bridge wire 1. Since the second elec-
trode patterns 14a and 145 may increase the contact area
between the first contact portion and the second contact por-
tion, the electrical connection between the first portion 14a
and the second portion 145 may be increased.

[0083] The passivation layer 15 is formed on the first elec-
trode pattern 13 and the second electrode patterns 14a and
14b. However, the passivation layer 15 may be omitted.
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[0084] FIG. 10 shows an enlarged layout view of region B
of FIG. 2. FIG. 11 shows an enlarged layout view of region C
of FIG. 2.

[0085] Referring to FIG. 10 and FIG. 11, the formation
direction of the wire 85 is changed from the row direction x to
the column direction y. A portion where the direction of the
wires 8b transitions from the row direction X to the column
direction y may be formed as a diagonal or curved line. As
described above, electrostatic discharge and open circuiting
may be prevented by using a diagonal or curved line where the
formation direction of the wire 85 changes direction. FIG. 10
and FIG. 11 show only region B and region C in FIG. 2, and
portions at which the directions of the wires 8a, 85, and 9
change may use a diagonal or curved line in a continuous
fashion.

[0086] FIG. 12 is a layout view showing the first electrode
pattern and the second electrode pattern in the touch sensor
layer according to another exemplary embodiment of the
present invention, and FIG. 13 is a cross-sectional view taken
along line XIII-XIII' of FIG. 12.

[0087] Referring to FIG. 12 and FIG. 13, the bridge wire 1
is formed on the substrate 210. The insulating layer 2 is
formed on the bridge wire 1 and the substrate 210. The insu-
lating layer 2 has contact holes C1 and C2 exposing both ends
of the bridge wire 1 in the row direction x. Both ends of the
bridge wire 1 that are exposed through the contact holes C1
and C2 are referred to as the first contact portion and the
second contact portion.

[0088] The first electrode pattern 13 and the second elec-
trode patterns 14a and 145 are formed on the insulating layers
2. The first electrode pattern 13 has a width that becomes
narrow in the row direction x at the portion over the bridge
wire 1. However, since the insulating layer 2 is formed
between the first electrode pattern 13 and the bridge wire 1,
the first electrode pattern 13 is not connected to the bridge
wire 1.

[0089] The second electrode patterns 14a and 145 are dis-
posed over the contact holes C1 and C2 and extend into a
portion of the space that is formed by the narrowed width of
the first electrode pattern 13. Since the first electrode pattern
13 and the second electrode patterns 14a and 144 do not
contact each other, they are not electrically connected to each
other. The first portion 14a of the second electrode pattern is
disposed over the first contact portion of the bridge wire 1
through the contact hole C1, and the second portion 145 is
disposed over the second contact portion of the bridge wire 1
through the contact hole C2. Therefore, the first portion 14a
and the second portion 145 of the second electrode pattern are
separated from each other on the basis of the first electrode
pattern 13 but are electrically connected to each other through
the first contact portion and the second contact portion of the
bridge wire 1.

[0090] The passivation layer 15 is formed on the first elec-
trode pattern 13, the second electrode pattern 14, and the
exposed portions of the insulating layer 2. However, the pas-
sivation layer 15 may be omitted.

[0091] Unlike the insulating layer 2a that is formed on only
the bridge wire 1 in FIG. 9, the insulating layer 2 of FIG. 13
is formed on the entire substrate 210 and has the contact holes
C1 and C2 exposing the first contact portion and the second
contact portion of the bridge wire 1. The formation of the
insulating layer 2 of FIG. 12 may reduce the etching area and
the etching time as compared to the formation of the insulat-
ing layer 2a of FIG. 9. In addition, it is possible to improve
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etching uniformity and to prevent a short circuit of the first
electrode pattern 13 and the second electrode pattern 14 that
are insulated from each other.

[0092] FIG. 14 is a layout view showing a first electrode
pattern and a second electrode is pattern in a touch sensor
layer according to another embodiment of the present inven-
tion, and

[0093] FIG. 15 is a cross-sectional view taken along line
XV-XV' of FIG. 14.

[0094] FIG. 14 and FIG. 15 are substantially similar to FIG.
12 and FIG. 13 except that both ends of the bridge wire 1
extend in the row direction X, and the insulating layer 2 has a
plurality of contact holes C1 and C2.

[0095] The bridge wire 1 is formed on the substrate 210,
and both ends of the bridge wire 1 extend in the row direction
x. The extended portions of the bridge wire 1 are referred to as
the first contact portion and the second contact portion.
[0096] The insulating layer 2 is formed on the bridge wire
1 and the substrate 210. The insulating layer 2 has a plurality
of contact holes C1 and C2 exposing the first contact portion
and the second contact portion of the bridge wire 1. In the
drawing, the insulating layer 2 has 12 contact holes C1 and
C2, but the number of contact holes in the insulating layer 2 is
not so limited.

[0097] The first electrode pattern 13 and the second elec-
trode patterns 14a and 1454 are formed on the insulating layer
2. The first portion 14a of the second electrode pattern is
disposed over the first contact portion of the bridge wire 1
through the plurality of contact holes C1, and the second
portion 145 is disposed over the second contact portion of the
bridge wire 1 through the plurality of contact holes C2. There-
fore, the first portion 144 and the second portion 144 of the
second electrode pattern are separated from each other by the
first electrode pattern 13, but they are electrically connected
to each other through the first contact portion and the second
contact portion of the bridge wire 1.

[0098] The passivation layer 15 is formed on the first elec-
trode pattern 13, the second electrode pattern 14, and exposed
portions of the insulating layer 2. However, the passivation is
layer 15 may be omitted.

[0099] Since the second electrode patterns 14a and 145 are
connected to the first contact portion and the second contact
portion of the bridge wire 1 through the plurality of contact
holes C1 and C2, the contact area between the second elec-
trode patterns 14a and 145 and the bridge wire 1 may be
increased. This structure may prevent open circuiting and
corrosion of the bridge wire 1 by moisture permeation.

[0100] The touch sensor layer 10 that is formed on the first
surface of the upper substrate 210, i.e., the surface that does
not face the lower substrate 100, is described above. If the
formation of the touch sensor layer 10 occurs on the first
surface of the upper substrate 210, the upper substrate 210 is
turned over, and the color filter layer 20 is formed on the
second surface of the upper substrate 210. If necessary, after
the color filter layer 20 is first formed on the second surface of
the upper substrate 210, the touch sensor layer 10 may be
formed on the first surface.

[0101] Ifthe touch sensor layer 10 and the color filter layer
20 are formed on the first surface and the second surface of the
upper substrate 210, respectively, the liquid crystal display
shown in FIG. 1 is completed by bonding the upper substrate
210 with the lower substrate 100 while injecting liquid crys-
tals therebetween and attaching the polarizers 22 and 12.
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[0102] Now, the liquid crystal display is described with
reference to FIG. 16 and FIG. 17.

[0103] FIG.16isablock diagram ofa liquid crystal display
according to an exemplary embodiment of the present inven-
tion, and FIG. 17 is an equivalent circuit diagram of a pixel of
a liquid crystal display according to an exemplary embodi-
ment of the present invention.

[0104] Referring to FIG. 16, the liquid crystal display
according to the exemplary embodiment of the present inven-
tionincludes a liquid crystal panel assembly 300, a gate driver
400, and a data driver 500.

[0105] The liquid crystal panel assembly 300, when it is
viewed in the equivalent circuit, includes a plurality of signal
lines G1-Gn, D1-Dm and a plurality of pixels PX that are
connected thereto and arranged in approximately a matrix
format. On the other hand, with reference to the structure
shown in FIG. 17, the liquid crystal panel assembly 300
includes lower and upper substrates 100 and 200 that face
each other and a liquid crystal layer 3 that is interposed
therebetween. A touch sensor layer and a color filter layer are
formed on the upper substrate 200.

[0106] The signal lines G1-Gn, D1-Dm are provided in the
lower substrate 100. A plurality of gate lines G1-Gn transfers
gate signals (referred to as “scanning signals™), and a plurality
of data lines D1-Dm transfers data voltages.

[0107] A pixel PX is connected to the i-th (i=1, 2, .. . , n)
gate line Gi and j-th (j=1, 2, . . . , m) data line Dj and includes
a switching element Q that is connected to the signal lines Gi,
Dj, and a liquid crystal capacitor Clc and a storage capacitor
Cst are connected thereto. The storage capacitor Cst may be
omitted if necessary.

[0108] Theswitching element Q is a three-terminal element
such as a thin film transistor that is provided in the lower
substrate 100, and a control terminal thereof is connected to
the gate line Gi; an input terminal is connected to the data line
Dj, and an output terminal is connected to the liquid crystal
capacitor Clc and storage capacitor Cst.

[0109] The liquid crystal capacitor Cle includes, as its two
terminals, a pixel electrode 191 of the lower substrate 100 and
an opposed electrode 270 that is formed as a plate over the
plurality of pixels PX on the upper substrate 200. The liquid
crystal layer 3 serves as a dielectric between the pixel elec-
trode 191 and the opposed electrode 270.

[0110] The storage capacitor Cst, which performs an aux-
iliary role as part of the liquid crystal capacitor Clc, is con-
figured by overlapping an additional signal line (not shown)
and the pixel electrode 191 (both provided on the lower sub-
strate 100) with an insulator interposed therebetween. A volt-
age, e.g., a common voltage Vcom, may be applied to the
additional signal line. However, the storage capacitor Cst may
be configured by overlapping the pixel electrode 191 and a
previous gate line Gi-1 with the insulator interposed therebe-
tween.

[0111] Toimplementa color display, a coloris displayed by
using the spatial and temporal sum of primary colors as dis-
played by each pixel PX (spatial division) or alternately dis-
playing the primary colors according to the time displayed by
each pixel PX (temporal division). Examples of primary col-
ors may include red, green, and blue. FIG. 17 is an example of
spatial division and illustrates that each pixel PX includes the
color filter 230 that displays one of the primary colors in the
region of the upper substrate 200 corresponding to the pixel
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electrode 191. Unlike FIG. 17, the color filter 230 may be
disposed above or below the pixel electrode 191 of the lower
substrate 100.

[0112] At least one polarizer (not shown) may be provided
in the liquid crystal panel assembly 300.

[0113] Referring back to FIG. 16, the data driver 500 is
connected to the data lines D1-Dm of the liquid crystal panel
assembly 300 and applies a data voltage to the data lines
D1-Dm.

[0114] The gate driver 400 is connected to the gate lines
G1-Gn of the liquid crystal panel assembly 300 and applies a
gate signal to the gate lines G1-Gn. The gate signal may apply
a gate-on voltage Von to turn on the switching element Q and
a gate-off voltage Voff to turn off the switching element Q.
[0115] However, in the case of when the upper substrate
200 is formed in conjunction with the touch sensor layer 10
and color filter layer 20, the touch sensor layer 10 is closer to
the color filter layer 20 and the lower substrate 100 and is
affected by various signals that are generated from the color
filter layer 20 and the lower substrate 100. The touch sensor
layer 10 senses a contact position by the change in capaci-
tance in response to the occurrence of a contact. Since the
change in the capacitance is small, detection of the capacitive
change is sensitive to noise. The signals that are generated
from the color filter layer 20 and the lower substrate 100 may
be sources of noise and EMI (electromagnetic interference)
affecting the touch sensor layer 10. Therefore, a method that
may lower the noise affecting the touch sensor layer 10 might
be beneficial.

[0116] A color filter layer that may mitigate the noise
affecting the touch sensor layer is described below.

[0117] FIG.18is alayout view ofa color filter layer accord-
ing to an exemplary embodiment of the present invention, and
FIG. 19 is a cross-sectional view taken along line XIX-XIX'
of FIG. 18.

[0118] Referring to FIG. 18 and FIG. 19, the touch sensor
layer 10 is formed on the first surface of the substrate 210, and
a color filter layer that includes a conductive light blocking
member 220, a conductive particle 231, a color filter 230, an
overcoat 250, and an opposed electrode 270 is formed on the
second surface of the substrate 210.

[0119] The conductive light blocking member 220 is
formed on the substrate 210. The conductive light blocking
member 220 is referred to as a black matrix and prevents light
leakage between the pixel electrodes 191 (see FIG. 17). The
conductive light blocking member 220 has a plurality of
openings that face the pixel electrodes 191 (see FIG. 17) that
have almost the same shape as the pixel electrodes 191 (see
FIG. 17).

[0120] The conductive particle 231 is formed in an opening
of'the conductive light blocking member 220 on the substrate
210. A plurality of color filters 230 are also formed on the
conductive particle 231 and disposed in a region that is sur-
rounded by the conductive light blocking member 220. The
color filter 230 extends in a vertical direction to form a stripe,
facing the corresponding pixel electrode 191 (see FIG. 17).
Each color filter 230 may display one of three primary colors
of red, green, and blue.

[0121] On the color filter 230 and the conductive light
blocking member 220, the overcoat 250 is formed. The over-
coat 250 protects the color filter 230, prevents the color filter
230 from being exposed, and provides a flat (planarizing)
surface.
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[0122] The opposed electrode 270 is formed on the over-
coat 250. The common voltage Vcom is applied to the
opposed electrode 270.

[0123] Theconductive light blocking member 220 and con-
ductive particle 231 form a conductive shielding layer. The
conductive shielding layer may be grounded or biased with a
voltage. The conductive shielding layer prevents the signals
that are generated from the color filter layer and the lower
substrate 100 from affecting the touch sensor layer 10 as
noise. In addition, the conductive shielding layer is estab-
lished by only the conductive light blocking member 220 and
the conductive particle 231 that are disposed using a process
similar to the process discussed above for forming a color
filter layer. Therefore, forming an additional conductive
shielding layer is not needed. Since it is unnecessary to form
an additional conductive shielding layer, the thickness of the
liquid crystal display does not increase.

[0124] FIG. 20, FIG. 21, FIG. 22, and FIG. 23 show an
exemplary embodiment of a manufacturing method of the
color filter layer of FIG. 19.

[0125] Referring to FIG. 20, when the touch sensor layer 10
is formed on the first surface is of the substrate 210, the
conductive light blocking member 220 is formed on the sec-
ond surface of the substrate 210 by turning the substrate 210
over. The conductive light blocking member 220 may be
made from a chromium single film, double films of chromium
and chromium oxide, or an organic material that may include
a metallic thin film and a black pigment.

[0126] Referring to FIG. 21, the conductive particle 231 is
formed in an opening of the conductive light blocking mem-
ber 220 on the substrate 210. The conductive particle 231 may
include a transparent conductive particle, which has a size
ranging 200 nm or less, such as ITO, IZO, and fluorine doped
tin oxide (FTO). More preferably, the transparent conductive
particle has a size raging from 5 nm to 70 nm. The conductive
particle 231 may be formed by coating a solution that includes
the conductive particles using an inkjet method and curing the
coated solution.

[0127] Referring to FIG. 22, the plurality of color filters
230 are formed on the conductive particle 231. The plurality
of color filters 230 are disposed in regions surrounded by the
conductive light blocking member 220. The color filter 230
may be formed by coating and curing a photoresist (PR) that
may include pigments of red, green, and blue using a method
such as an inkjet or a photolithographic process.

[0128] Referring to FIG. 23, the overcoat 250 is formed on
the color filter 230 and conductive light blocking member
220. The overcoat 250 may be formed by coating and curing
an organic insulator.

[0129] The overcoat 250 is formed and thereafter, the
opposed electrode is formed on the overcoat 250 to complete
the color filter layer of FIG. 19.

[0130] FIG. 24 is a cross-sectional view of a color filter
layer according to another exemplary embodiment of the
present invention.

[0131] Referring to FIG. 24, the touch sensor layer 10 is
formed on the first surface of the substrate 210, and a color
filter layer that includes the conductive light blocking mem-
ber 220, a conductive color filter 232, the overcoat 250, and an
opposed electrode 270 is formed on the second surface of the
substrate 210.

[0132] The conductive light blocking member 220 having a
plurality of openings is formed on the substrate 210.
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[0133] A plurality of conductive color filters 232 is formed
in the openings of the conductive light blocking member 220
on the substrate 210, and the conductive color filters 232 are
disposed in regions surrounded by the conductive light block-
ing member 220. The conductive color filter 232 includes a
photoresist PR that includes the conductive particle and the
pigments, e.g., red, green, and blue colored pigments. The
conductive particle may be a transparent conductive particle
that has a size ranging from 5 nm to 70 nm or 200 nm or less
such as ITO, IZO, FTO, or the like. The conductive color filter
232 may be formed by coating and curing using an inkjet or
photolithographic process.

[0134] On the conductive light blocking member 220 and
the conductive color filter 232, the overcoat 250 is formed,
and the opposed electrode 270 is formed on the overcoat 250.
[0135] The conductive light blocking member 220 and the
conductive color filter 232 may form the conductive shielding
layer, and the conductive shielding layer may be grounded or
biased with an applied voltage.

[0136] When the conductive color filter 232 is used as in
FIG. 24 in contrast to the color filter layer that includes the
conductive particle of FIG. 19, the number of process steps
may be decreased.

[0137] FIG. 25 is a cross-sectional view of a color filter
layer according to another is exemplary embodiment of the
present invention.

[0138] Referring to FIG. 25, the touch sensor layer 10 is
formed on the first surface of the substrate 210, and a color
filter layer that includes a light blocking member 220, a color
filter 230, a conductive particle layer 233, the overcoat 250,
and the opposed electrode 270 is formed on the second sur-
face of the substrate 210.

[0139] Thelight blocking member 220, which has a plural-
ity of openings, is formed on the substrate 210. In this case,
the light blocking member 220 does not need to be conduc-
tive.

[0140] A plurality of color filters 230 are formed in the
opening of the light blocking member 220 on the substrate
210, and the color filters 230 are disposed in the region
surrounded by the light blocking member 220.

[0141] On the light blocking member 220 and color filter
230, the conductive particle layer 233 is formed. The conduc-
tive particle layer 233 may include a transparent conductive
particle that has a size ranging 200 nm or less such as ITO,
170, FTO, or the like. More preferably, the transparent con-
ductive particle has a size raging from 5 nm to 70 nm. The
conductive particle layer 233 may be formed by coating a
solution that includes the conductive particle on the entire
surface of the substrate 210 through an inkjet process and the
like.

[0142] The overcoat 250 is formed on the conductive par-
ticle layer 233. The opposed electrode 270 is formed on the
overcoat 250.

[0143] The conductive particle layer 233 may form the
conductive shielding layer, and the conductive shielding layer
may be grounded or biased with a voltage.

[0144] When the conductive particle layer 233 is coated
onto the entire surface of the substrate 210 as in FIG. 25, itis
unnecessary to align the conductive particle layer 233 with
the opening of the conductive light blocking member 220 in
order to coat the conductive particle 231 is as in FIG. 19. In
addition, since the conductive particle layer 233 is formed on
the entire surface of the substrate 210, the light blocking
member 220 does not need to be conductive.
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[0145] FIG. 26 is a cross-sectional view of a color filter
layer according to another exemplary embodiment of the
present invention.

[0146] Referring to FIG. 26, the touch sensor layer 10 is
formed on the first surface of the substrate 210, and a color
filter layer that includes the conductive light blocking mem-
ber 220, the color filter 230, the overcoat 250, and the opposed
electrode 270 is formed on the second surface of the substrate
210. The conductive light blocking member 220 with a plu-
rality of openings is formed on the substrate 210.

[0147] A plurality of color filters 230 is formed in the
opening of the conductive light blocking member 220 on the
substrate 210, and the color filters 230 are disposed in regions
that are surrounded by the conductive light blocking member
220.

[0148] On the conductive light blocking member 220 and
the color filter 230, the overcoat 250 is formed. The opposed
electrode 270 is formed on the overcoat 250.

[0149] The conductive light blocking member 220 includes
the plurality of openings, but if the openings are excluded, the
conductive light blocking member 220 may be connected
over the entire surface of the substrate 210 (see FIG. 18).
Therefore, the conductive light blocking member 220 may
form the conductive shielding layer all by itself. The conduc-
tive shielding layer may be grounded or biased with a voltage.
[0150] FIG. 26 may use the same method for forming the
color filter layer as discussed above except that the conductive
light blocking member 220 is included. The conductive light
blocking member 220 may be grounded or biased with a
voltage.

[0151] As described above, since the color filter layer
includes the conductive shielding is layer in various exem-
plary embodiments, it is possible to lower the noise that may
affect the touch sensor layer. Hereinafter, the color filter layer
that includes the conductive shielding layer is referred to as a
conductive color filter layer.

[0152] The touch sensor layer and the color filter layer that
are formed on different surfaces of the substrate are described
above. However, the touch sensor layer and the color filter
layer may be formed on the same surface of the substrate.
Hereinafter, the case of the touch sensor layer and the color
filter layer being formed on the same surface of the substrate
is described.

[0153] FIG. 27 is a cross-sectional view of a liquid crystal
display that includes a touch sensor layer according to
another exemplary embodiment of the present invention.
[0154] Referring to FIG. 27, the liquid crystal display
includes a lower substrate 100, an upper substrate 210, and a
liquid crystal layer 3 interposed therebetween. The upper
substrate 210 includes a first surface that does not face the
lower substrate 100 and a second surface facing the lower
substrate 100. Polarizers 12 and 22 are provided on the exter-
nal surfaces of the lower substrate 100 and the upper substrate
210. Transmissive axes of the polarizers 12 and 22 may be
orthogonal to each other, and one of the polarizers 12 and 22
may be omitted.

[0155] The touch sensor layer 10 and color filter layer 20
are formed on the second surface of the substrate 210. The
touch sensor layer 10 is formed between the substrate 210 and
the color filter layer 20, and the color filter layer 20 is formed
between the touch sensor layer 10 and the liquid crystal layer
3.

[0156] When the touch sensor layer 10 and color filter layer
20 are formed on the same surface of the substrate 210 as in
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FIG. 27, it is unnecessary to turn over the substrate 210 in
order to form the touch sensor layer 10 on the first surface of
the substrate 210 and to form the color is filter layer 20 on the
second surface as in FIG. 1.

[0157] However, when both the touch sensor layer 10 and
the color filter layer 20 are formed on the same surface of the
substrate 210 as in FIG. 27 (as compared to forming the touch
sensor layer and the color filter layer on different surfaces of
the substrate as in FIG. 1) the touch sensor layer 10 is more
severely affected by signals that are generated from the color
filter layer 20 and the lower substrate 100. Therefore, a
method that may lower the noise affecting the touch sensor
layer 10 may be beneficial.

[0158] Inorderto lower the noise affecting the touch sensor
layer 10, as described above, a conductive color filter layer
that includes a conductive shielding layer may be formed on
the color filter layer 20.

[0159] FIG. 28, FIG. 29, and FIG. 30 are cross-sectional
views of a liquid crystal display panel on which a conductive
shielding layer is formed.

[0160] FIG. 28 shows the conductive light blocking mem-
ber 220 and the conductive particle 231 form the conductive
shielding layer, and FIG. 28 is substantially similar to FIG. 19
except that the color filter layer is formed on the same surface
of the substrate 210 as the touch sensor layer 10. Here, the
touch sensor layer 10 is interposed between the substrate 210
and the conductive light blocking member 220.

[0161] FIG. 29 shows that the conductive light blocking
member 220 and the conductive color filter 232 form the
conductive shielding layer, which is substantially similar to
FIG. 24 except that the color filter layer is formed on the same
surface of the substrate 210 as the touch sensor layer 10. Here,
the touch sensor layer 10 is interposed between the substrate
210 and the conductive shielding layer.

[0162] FIG. 30 shows the conductive particle layer 233
disposed on the light blocking is member 220 and color filter
230 forms the conductive shielding layer. FIG. 30 is substan-
tially similar to FIG. 25 except that the color filter layer is
formed on the same surface of the substrate 210 as the touch
sensor layer 10. Here, the touch sensor layer 10 is interposed
between the substrate 210 and the conductive shielding layer.

[0163] As described above, it is possible to reduce a thick-
ness and weight of a liquid crystal display by providing the
liquid crystal display with a touch sensor layer. In addition, an
integrated touch panel (as compared to an external touch
panel that is attached to the outside of the liquid crystal
display) may increase transmittance and decrease external
light reflectivity, thereby preventing the degradation of image
quality. In addition, it is possible to decrease the cost by
manufacturing the touch sensor layer in conjunction with the
liquid crystal display.

[0164] In addition, electrical noise generated from various
circuit elements that drive the liquid crystal display that may
affect the touch sensor layer may be mitigated by a conductive
shielding layer formed at the time of fabricating a color filter
layer. Consequently, the reliability of the touch sensor layer
may be improved and may have increased sensitivity and
precision.

[0165] In addition, exemplary embodiments of the present
invention allow for a manufacturing process of the liquid
crystal display where use of an additional substrate and an
additional film is unneeded, thereby the production yield may
be improved and costs may be lowered.
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[0166] While this invention has been described in connec-
tion with exemplary embodiments, 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 invention. Thus, it is intended that the
present invention covers the modifications and variations of
this invention provided they come within the scope of the
appended claims and their is equivalents.

What is claimed is:

1. A display device, comprising:

a first substrate having a first surface;

atouch sensor layer disposed on the first surface of the first

substrate,

wherein the touch sensor layer comprises:

a first electrode disposed on the first surface in a first
direction;

a second electrode disposed on the first surface in a
second direction crossing the first direction and com-
prising a first portion and a second portion, the first
portion and the second portion being separated by the
first electrode;

a bridge wire disposed on the first surface and compris-
ing a first contact and a second contact, the first con-
tact being electrically connected to the first portion of
the second electrode, and the second contact being
electrically connected to the second portion of the
second electrode; and

an insulating layer insulating the bridge wire from the
first electrode and exposing the first contact and the
second contact of the bridge wire.

2. The display device of claim 1, wherein the length of the
insulating layer in the first direction is longer than the length
of the bridge wire in the first direction, and the length of the
insulating layer in the second direction is shorter than the
length of the bridge wire in the second direction.

3. The display device of claim 1, wherein the insulating
layer comprises a first contact hole and a second contact hole,
the first contact hole exposes the first contact, and the second
contact hole exposes the second contact.

4. The display device of claim 3, wherein the first contact
hole and the second contact hole are both provided in plural-
ity.

5. The display device of claim 4, wherein the first contact
and the second contact of the bridge wire both extend in the
second direction.

6. The display device of claim 1, wherein the first surface of
the first substrate comprises an input region and a wire region,

the first electrode and the second electrode are arranged in

the input region,

a first wire and a second wire are arranged in the wire

region,

afirst end of the first wire is connected to the first electrode,

and a first end of the second wire is connected to the

second electrode,

asecond end of the first wire and a second end of the second

wire are connected to a controller configured to transmit

and receive a signal to and from the touch sensor layer.

7. The display device of claim 6, wherein the first wire and
the second wire each respectively include a diagonal wire that
connects portions disposed in the first direction to portions
disposed in the second direction.

8. The display device of claim 6, wherein the second end of
the first wire and the second end of the second wire are
arranged at one side of the first substrate.
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9. The display device of claim 6, wherein the first wire and
the second wire comprise the same material and are disposed
on the same layer as the bridge wire.

10. The display device of claim 9, further comprising a
plurality of pad electrodes arranged in the same layer as the
first electrode and the second electrode and comprising the
same material as the first electrode and the second electrode,
wherein each pad electrode is disposed on one of the second
end of the first wire or the second end of the second wire.

11. The display device of claim 1, further comprising:

a second substrate facing a second surface of the first
substrate, the first surface of the first substrate not facing
the second substrate;

a pixel electrode disposed on the second substrate; and

an opposed electrode disposed on the second surface of the
first substrate.

12. The display device of claim 1, further comprising a
conductive color filter layer disposed on the second surface of
the first substrate.

13. The display device of claim 12, wherein the conductive
color filter layer is configured to receive a voltage.

14. The display device of claim 13, wherein the conductive
color filter layer comprises a conductive light blocking mem-
ber.

15. The display device of claim 1, further comprising:

a second substrate; and

a liquid crystal layer arranged between the first substrate
and the second substrate,

wherein the first substrate further comprises a second sur-
face facing the second substrate, and the first surface of
the first substrate does not face the second substrate.

16. A method for manufacturing a liquid crystal display, the
method comprising:

forming a bridge wire on a first surface of a second sub-
strate having the first surface and a second surface;

forming an insulating layer that exposes a first contact and
a second contact of the bridge wire;

forming a first electrode in a first direction on the first
surface;

forming a second electrode on the first surface in a second
direction that crosses the first direction, the second elec-
trode comprising a first portion and a second portion that
are separated by the first electrode;

arranging a first substrate to face the second surface of the
second substrate; and

forming a liquid crystal layer between the first substrate
and the second substrate,

wherein the first contact is electrically connected to the first
portion of the second electrode, the second contact is
electrically connected to the second portion of the sec-
ond electrode, and the insulating layer insulates the
bridge wire from the first electrode.

17. A liquid crystal display, comprising:

a first substrate;

a second substrate having a first surface that does not face
the first substrate and a second surface facing the first
substrate;

a liquid crystal layer arranged between the first substrate
and the second substrate;

a touch sensor layer disposed on the first surface of the
second substrate; and

a conductive color filter layer disposed on the second sur-
face of the second substrate,
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wherein the conductive color filter layer is configured to

receive a voltage.

18. The liquid crystal display of claim 17, wherein the
conductive color filter layer comprises:

a conductive light blocking member comprising a plurality

of openings; and

a plurality of color filters arranged in the plurality of open-

ings.

19. The liquid crystal display of claim 18, wherein the
conductive color filter layer further comprises conductive
particles arranged in the plurality of openings, and the plu-
rality of color filters is disposed on the conductive particles.

20. The liquid crystal display of claim 18, wherein the
plurality of color filters each comprise conductive particles.

21. The liquid crystal display of claim 17, wherein the
conductive color filter layer comprises:

a light blocking member comprising a plurality of open-

ings;

a plurality of color filters arranged in the plurality of open-

ings; and

a conductive particle layer disposed on the light blocking

member and the plurality of color filters.

22. A method for manufacturing a liquid crystal display, the
method comprising:

forming a touch sensor layer on a first surface of a second

substrate having the first surface and a second surface;
forming a conductive color filter layer on the second sur-
face of the second substrate;

arranging a first substrate to face the second surface of the

second substrate; and

forming a liquid crystal layer between the first substrate

and the second substrate.

23. The method of claim 22, wherein the forming the
conductive color filter layer comprises:

forming a conductive light blocking member comprising a

plurality of openings on the second surface of the second
substrate; and

forming a plurality of color filters in the plurality of open-

ings.

24. The method of claim 23, further comprising, before
forming the plurality of color filters, forming conductive par-
ticles in the plurality of openings.

25. The method of claim 23, wherein the plurality of color
filters comprises conductive particles.
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26. The method of claim 22, wherein forming the conduc-

tive color filter layer comprises:

forming a light blocking member comprising a plurality of
openings on the second surface of the second substrate;

forming a plurality of color filters in the plurality of open-
ings; and

forming a conductive particle layer on the light blocking
member and the plurality of color filters.

27. A liquid crystal display, comprising:

a first substrate;

a second substrate having a first surface that does not face
the first substrate and a second surface facing the first
substrate;

a liquid crystal layer disposed between the first substrate
and the second substrate;

a touch sensor layer disposed on the second surface of the
second substrate; and

a conductive color filter layer disposed on the second sur-
face of the second substrate,

wherein the conductive color filter layer is configured to
receive a voltage.

28. The liquid crystal display of claim 27, wherein the

conductive color filter layer comprises:

a conductive light blocking member comprising a plurality
of openings; and

a plurality of color filters arranged in the plurality of open-
ings.

29. The liquid crystal display of claim 28, wherein the

conductive filter layer further comprises:

conductive particles arranged in the plurality of openings;
and

the plurality of color filters is disposed on the conductive
particles.

30. The liquid crystal display of claim 28, wherein the

plurality of color filters comprises conductive particles.

31. The liquid crystal display of claim 27, wherein the

conductive color filter layer comprises:

a light blocking member comprising a plurality of open-
ings;

a plurality of color filters arranged in the plurality of open-
ings; and

a conductive particle layer disposed on the light blocking
member and the plurality of color filters.
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