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(57) ABSTRACT

A touch panel includes: a substrate which has sensing and
peripheral areas; first sensing electrodes located on a surface
of the substrate and arranged along a first direction in the
sensing area and second sensing electrodes arranged along a
second direction intersecting the first direction; a first con-
nector located on the surface of the substrate and connecting
the first sensing electrodes along the first direction; an
insulating layer pattern located on the first connector; a
second connector located on the insulating layer pattern,
intersecting the first connector to be insulated from the first
connector, and connecting the second sensing electrodes
along the second direction; wiring lines located on the
surface of the substrate, located in the peripheral area, and
electrically connected to the first sensing electrodes or the
second sensing electrodes; and a conductive pattern located
between each of the second sensing electrodes and the
second connector.
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TOUCH PANEL AND METHOD OF
MANUFACTURING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application is a divisional application of U.S.
patent application Ser. No. 14/668,266 filed on Mar. 25,
2015, which claims priority to Korean Patent Application
No. 10-2014-0180958 filed on Dec. 16, 2014 in the Korean
Intellectual Property Office, the disclosure of which is
incorporated herein by reference in its entirety.

BACKGROUND

1. Field

[0002] The present application relates to a touch panel and
a method of manufacturing the same.

2. Description of the Related Art

[0003] Touch panels are being applied to liquid crystal
displays (LLCDs) or organic light-emitting displays as input
devices. A touch panel is a device touched by a user’s finger
or an object such as a pen to input a command The touch
panel recognizes a touch position by sensing a change in
capacitance or voltage between two electrodes and provides
a user’s command corresponding to the touch position to a
display device.

[0004] Generally, a touch panel includes two sensing
electrodes for sensing a position touched by a finger or an
object and wiring lines respectively connected to the two
sensing electrodes. Therefore, to manufacture a touch panel,
a mask for forming sensing electrodes and a mask for
forming wiring lines are needed, and a photolithography
process is performed using the masks.

[0005] The photolithography process includes forming a
photosensitive layer, exposing the photosensitive layer to
light by using a mask, and developing the exposed photo-
sensitive layer.

[0006] Since one photolithography process includes a
number of steps, the addition of the photolithography pro-
cess to the process of manufacturing a touch panel can
complicate the entire manufacturing process, and contami-
nation or defects can occur in the process of removing the
photosensitive layer.

SUMMARY

[0007] Aspects of the inventive concept provide a touch
panel which can be manufactured in a simplified process and
a method of manufacturing the touch panel.

[0008] However, aspects of the inventive concept are not
restricted to the ones set forth herein. The above and other
aspects of the inventive concept will become more apparent
to one of ordinary skill in the art to which the present
application pertains by referencing the detailed description
of the inventive concept given below.

[0009] According to an aspect of the inventive concept,
there is provided a touch panel. The touch panel includes: a
substrate which includes a sensing area and a peripheral
area; a plurality of first sensing electrodes which are located
on a surface of the substrate and arranged along a first
direction in the sensing area and a plurality of second
sensing electrodes which are arranged along a second direc-
tion intersecting the first direction; a first connector which is
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located on the surface of the substrate and connects the first
sensing electrodes along the first direction; an insulating
layer pattern which is located on the first connector; a second
connector which is located on the insulating layer pattern,
intersects the first connector to be insulated from the first
connector, and connects the second sensing electrodes along
the second direction; a plurality of wiring lines which are
located on the surface of the substrate, located in the
peripheral area, and electrically connected to the first sens-
ing electrodes or the second sensing electrodes; and a
conductive pattern which is located between each of the
second sensing electrodes and the second connector.
[0010] According to another aspect of the inventive con-
cept, there is provided a method of manufacturing a touch
panel. The method includes forming a first conductive layer
on a surface of a substrate. A second conductive layer is
formed on the first conductive layer. A plurality of first
sensing electrodes which are arranged along a first direction
are formed. A plurality of second sensing electrodes which
are arranged along a second direction intersecting the first
direction are formed. The first conductive layer and the
second conductive layer are patterned to form a conductive
pattern which is located on each of the first and second
sensing electrodes, a first connector, and a plurality of wiring
patterns which connect the first sensing electrodes along the
first direction. An insulating layer pattern which covers the
first connector is formed. A third conductive layer, which
covers the first sensing electrodes, the second sensing elec-
trodes, the conductive pattern, the insulating layer pattern,
and the wiring patterns, is formed on the surface of the
substrate. A fourth conductive layer is formed on the third
conductive layer. A second connector and a plurality of
wiring lines which intersect the first connector and connect
the second sensing electrodes along the second direction are
formed by patterning the third conductive layer, the fourth
conductive layer, and the conductive pattern.

[0011] Other features and exemplary embodiments will be
apparent from the following detailed description, the draw-
ings, and the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] The above and other aspects and features of the
inventive concept will become more apparent by describing
in detail exemplary embodiments thereof with reference to
the attached drawings, in which:

[0013] FIG. 1 is a schematic plan view of a touch panel
according to an exemplary embodiment;

[0014] FIG. 2 is an enlarged plan view of a portion P of
FIG. 1;
[0015] FIG. 3 is a cross-sectional view of the touch panel

taken along the line of FIG. 2;

[0016] FIGS. 4 and 5 are enlarged views of portions X1,
X2 of FIG. 3, respectively;

[0017] FIG. 6 is a cross-sectional view of the touch panel
taken along the line VI-VI' of FIG. 2; and

[0018] FIGS.7,8,9,10,11,12, 13,14, 15,16, and 17 are
cross-sectional views illustrating a method of manufacturing
a touch panel according to an exemplary embodiment.

DETAILED DESCRIPTION

[0019] Features of the inventive concept and methods of
accomplishing the same may be understood more readily by
reference to the following detailed description of embodi-
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ments and the accompanying drawings. The inventive con-
cept may, however, be embodied in many different forms
and should not be construed as being limited to the embodi-
ments set forth herein. Rather, these embodiments are pro-
vided so that this disclosure will be thorough and complete
and will fully convey the concept of the inventive concept to
those skilled in the art, and the inventive concept will only
be defined by the appended claims. Like reference numerals
refer to like elements throughout the specification.

[0020] The terminology used herein is for the purpose of
describing particular embodiments only and is not intended
to be limiting of the inventive concept. As used herein, the
singular forms “a”, “an” and “the” are intended to include
the plural forms as well, unless the context clearly indicates
otherwise. It will be further understood that the terms
“comprises” and/or “comprising,” when used in this speci-
fication, specify the presence of stated features, integers,
steps, operations, elements, and/or components, but do not
preclude the presence or addition of one or more other
features, integers, steps, operations, elements, components,
and/or groups thereof.

[0021] It will be understood that when an element or layer
is referred to as being “on”, “connected to” or “coupled to”
another element or layer, it can be directly on, connected or
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 element or layer, there are no
intervening elements or layers present. As used herein, the
term “and/or” includes any and all combinations of one or
more of the associated listed items.

[0022] It will be understood that, although the terms first,
second, etc. may be used herein to describe various ele-
ments, components, regions, layers and/or sections, these
elements, components, regions, layers and/or sections
should not be limited by these terms. These terms are only
used to distinguish one element, component, region, layer or
section from another region, layer or section. Thus, a first
element, component, region, layer or section discussed
below could be termed a second element, component,
region, layer or section without departing from the teachings
of the inventive concept.

[0023] Spatially relative terms, such as “beneath”,
“below”, “lower”, “above”, “upper”, and the like, may be
used herein for ease of description to describe one element
or feature’s relationship to another element(s) or feature(s)
as illustrated in the figures. It will be understood that the
spatially relative terms are intended to encompass different
orientations of the device in use or operation in addition to
the orientation depicted in the figures. For example, if the
device in the figures is turned over, elements described as
“below” or “beneath” other elements or features would then
be oriented “above” the other elements or features. Thus, the
exemplary term “below” can encompass both an orientation
of above and below. The device may be otherwise oriented
(rotated 90 degrees or at other orientations) and the spatially
relative descriptors used herein interpreted accordingly.
[0024] Embodiments are described herein with reference
to cross-section illustrations that are schematic illustrations
of idealized embodiments (and intermediate structures). As
such, variations from the shapes of the illustrations as a
result, for example, of manufacturing techniques and/or
tolerances, are to be expected. Thus, these embodiments
should not be construed as limited to the particular shapes of
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regions illustrated herein but are to include deviations in
shapes that result, for example, from manufacturing. For
example, a region illustrated as a rectangle will, sometimes,
have rounded or curved features and/or a gradient of con-
centration at its edges rather than a binary change between
regions. Thus, the regions illustrated in the figures are
schematic in nature and their shapes may not be intended to
illustrate the actual shape of a region of a device and are not
intended to limit the scope of the inventive concept.
[0025] Although the terms first, second, etc. may be used
herein to describe various elements, components, regions,
layers, and/or sections, these elements, components, regions,
layers, and/or sections should not be limited by these terms.
These terms are used to distinguish one element, component,
region, layer, and/or section from another element, compo-
nent, region, layer, and/or section. Thus, a first element,
component, region, layer, and/or section discussed below
could be termed a second element, component, region, layer,
and/or section without departing from the teachings of the
present disclosure.

[0026] Unless otherwise defined, all terms (including tech-
nical and scientific terms) used herein have the same mean-
ing as commonly understood by one of ordinary skill in the
art to which the present application belongs. It will be
further understood that terms, such as those defined in
commonly used dictionaries, should be interpreted as having
a meaning that is consistent with their meaning in the
context of the relevant art and this specification and will not
be interpreted in an idealized or overly formal sense unless
expressly so defined herein.

[0027] Hereinafter, embodiments will be described with
reference to the attached drawings.

[0028] FIG. 1 is a schematic plan view of a touch panel 10
according to an embodiment. FIG. 2 is an enlarged plan view
of a portion of FIG. 1, more specifically, a portion P of FIG.
1. FIG. 3 is a cross-sectional view of the touch panel 10
taken along the line of FIG. 2. FIGS. 4 and 5 are enlarged
plan views of a portion of FIG. 3. More specifically, FIG. 4
is an enlarged view of a portion X1 of FIG. 3, and FIG. 5 is
an enlarged view of a portion X2 of FIG. 3. FIG. 6 is a
cross-sectional view of the touch panel 10 taken along the
line VI-VT of FIG. 2.

[0029] Referring to FIGS. 1 through 6, the touch panel 10
according to the current embodiment may include a sub-
strate 100, a plurality of sensing electrodes 200, a first
connector 220, a conductive pattern 233, an insulating layer
pattern 240, a second connector 250, and a plurality of
wiring lines (270, 280).

[0030] The sensing electrodes 200, the first connector 220,
the conductive pattern 233, the insulating layer pattern 240,
the second connector 250, and the wiring lines (270, 280) are
disposed on a surface of the substrate 100. The substrate 100
may be made of a transparent material. In some embodi-
ments, the transparent material may be, but is not limited to,
tempered glass, acrylic resin, polyethylene terephthalate
(PET), polycarbonate (PC), polyimide (PI), polyethersul-
fone (PES), polymethly methacrylate (PMMA), polyethyl-
ene naphthalate (PEN), metal foil, fiber reinforced plastic
(FRP), or silicon rubber. The substrate 100 may have rigid-
ity. However, the inventive concept is not limited thereto,
and the substrate 100 may also have ductility. In other
words, the substrate 100 may be a flexible substrate.
[0031] The substrate 100 may include a sensing area AA
and a peripheral area NA defined outside the sensing area
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AA. The sensing area AA is an area for sensing a touch
position of a hand or an object. The sensing electrodes 200,
the first connector 220, the conductive pattern 233, the
insulating layer pattern 240, and the second connector 250
may be located on the surface of the substrate 100 in the
sensing area AA.

[0032] The peripheral area NA is located outside the
sensing area AA. The wiring lines (270, 280) connected to
the sensing electrodes 200 and a pad unit 290 connected to
the wiring lines (270, 280) may be located on the surface of
the substrate 100 in the peripheral area NA.

[0033] A driver circuit board (not illustrated) for driving
the touch panel 10 may be electrically connected to the pad
unit 290.

[0034] The sensing electrodes 200 may be located on the
surface of the substrate 100 in the sensing area AA. The
sensing electrodes 200 may include a plurality of first
sensing electrodes 210 arranged in a first direction (a vertical
direction in the drawings) and a plurality of second sensing
electrodes 230 arranged in a second direction (a horizontal
direction in the drawings) intersecting the first direction.
[0035] The first sensing electrodes 210 and the second
sensing electrodes 230 may be separated from each other.
For example, the first sensing electrodes 210 and the second
sensing electrodes 230 may be physically separated from
each other and may not directly contact each other. Further,
the first sensing electrodes 210 and the second sensing
electrodes 230 may be electrically insulated from each other.
[0036] The first sensing electrodes 210 and the second
sensing electrodes 230 may be located at the same level.
When the first and second sensing electrodes 210 and 230
are located at the same level, it means that they are located
on the same layer. In some embodiments, the first sensing
electrodes 210 and the second sensing electrodes 230 may
be formed on the surface of the substrate 100 to directly
contact the substrate 100.

[0037] The first sensing electrodes 210 and the second
sensing electrodes 230 may be made of an optically trans-
parent light-transmitting conductive material. Here, the opti-
cally transparent conductive material denotes not only a
conductive material that is transparent but also a conductive
material that is opaque but is perceived as transparent when
seen with the naked eye because basic constituent units of
the conductive material are very small and arranged at an
appropriate density. In some embodiments, the light-trans-
mitting conductive material may be a metal material. In an
example, the light-transmitting conductive material may be
metal nanowires, and the metal nanowires may be nanowires
that contain silver (Ag). However, the inventive concept is
not limited thereto, and the metal nanowires may also
contain gold (Au), platinum (Pt), nickel (Ni), or silicon.
[0038] In some embodiments, the first sensing electrodes
210 and the second sensing electrodes 230 may be formed
of the same material in the same process.

[0039] The first sensing electrodes 210 neighboring each
other along the first direction (or the vertical direction in the
drawings) may be connected by the first connector 220
located on the surface of the substrate 100.

[0040] The first connector 220 may be located on the
surface of the substrate 100 in the sensing area AA. The first
connector 220 may include a lower conductive pattern 221
located on the surface of the substrate 100 and an upper
conductive pattern 223 located on the lower conductive
pattern 221.
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[0041] In some embodiments, the lower conductive pat-
tern 221 may be located at the same level as the first sensing
electrodes 210 and the second sensing electrodes 230. The
lower conductive pattern 221 may be formed on the surface
of the substrate 100 to directly contact the substrate 100.

[0042] Like the first sensing electrodes 210 and the second
sensing electrodes 230, the lower conductive pattern 221
may be made of a light-transmitting conductive material.
The light-transmitting conductive material may be a metal
material. In an example, the light-transmitting conductive
material may be metal nanowires. The metal nanowires are
the same as those described above in the description of the
first sensing electrodes 210 and the second sensing elec-
trodes 230, and thus a detailed description thereof is omitted.

[0043] In some embodiments, the lower conductive pat-
tern 221 may be made of the same material as the first
sensing electrodes 210 and the second sensing electrodes
230 and may be formed in the same process as the first
sensing electrodes 210 and the second sensing electrodes
230. In addition, the lower conductive pattern 221 may be
formed integrally with each of the first sensing electrodes
210.

[0044] The upper conductive pattern 223 may be made of
atransparent conductive material. In some embodiments, the
transparent conductive material may be a zinc oxide-based
material. In an example, the zinc oxide-based material may
include, but not limited to, at least one of indium zinc oxide
(I1Z20), Al-doped zinc oxide (AZO), and gallium zinc oxide
(GZ0O). The upper conductive pattern 223 may be made of
the same material as the conductive patterns 233 and a first
wiring pattern 271 which will be described later.

[0045] The lower conductive pattern 221 and the upper
conductive pattern 223 may have substantially the same
planar shape. More specifically, when seen in plan view, the
lower conductive pattern 221 and the upper conductive
pattern 223 may have the same planar shape and completely
overlap each other.

[0046] The insulating layer pattern 240 may be located on
the first connector 220 to cover the first connector 220. The
insulating layer pattern 240 may completely cover the first
connector 220. In some embodiments, at least part of the
insulating layer pattern 240 may extend onto each of the
second sensing electrodes 230. In other words, at least part
of the insulating layer pattern 240 may partially cover an
upper portion of each of the second sensing electrodes 230.
[0047] The insulating layer pattern 240 may be made of an
insulating material. In some embodiments, the insulating
material may be an organic insulating material. In an exem-
plary embodiment, the organic insulating material may be
positive photosensitive resin. The positive photosensitive
resin may include, but is not limited to, binder resin exem-
plified by alkali-soluble resin, a photosensitizer having
various structures, and a solvent.

[0048] The second connector 250 may be located on the
insulating layer pattern 240 and intersect the first connector
220 to be insulated from the first connector 220. The second
connector 250 may electrically connect the second sensing
electrodes 230 neighboring each other along the second
direction (or the horizontal direction in FIG. 2).

[0049] The second connector 250 may be made of a
conductive material and may have a multilayer structure. In
an example, the second connector 250 may include a first
conductive pattern 251 located on each of the second
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sensing electrodes 230 and the insulating layer pattern 240
and a second conductive pattern 253 located on the first
conductive pattern 251.

[0050] The first conductive pattern 251 may be located on
the insulating layer pattern 240 and directly contact the
insulating layer pattern 240. The first conductive pattern 251
may extend onto each of the second sensing electrodes 230
to electrically connect the second sensing electrodes 230
neighboring each other along the second direction.

[0051] In some embodiments, the first conductive pattern
251 may contain a conductive material with low resistivity.
The conductive material with low resistivity may have a
lower resistance value than the first sensing electrodes 210
and the second sensing electrodes 230. In an example, the
conductive material with low resistivity may be molybde-
num (Mo), silver (Ag), titanium (T1), copper (Cu), aluminum
(Al), or Mo/Al/Mo. In a more specific embodiment, the
conductive material with low resistivity may be, but is not
limited to, copper (Cu). In some embodiments, the first
conductive pattern 251 may be made of the same material as
a third wiring pattern 281 which will be described later.

[0052] The second conductive pattern 253 may be located
on the first conductive pattern 251 and may function as a
capping layer that protects the first conductive pattern 251.
In some embodiments, the second conductive pattern 253
may be made of a transparent conductive material. In an
exemplary embodiment, the transparent conductive material
may be a zinc oxide-based material. The zinc oxide-based
material may include, but not limited to, at least one of IZO,
AZ0, and GZO. The second conductive pattern 253 may be
made of the same material as a fourth wiring pattern 283
which will be described later. In some embodiments, the
second conductive pattern 253 may be made of the same
material as the conductive pattern 233 which will be
described later.

[0053] The first conductive pattern 251 and the second
conductive pattern 253 may have substantially the same
planar shape. More specifically, when seen in plan view, the
first conductive pattern 251 and the second conductive
pattern 253 may have the same planar shape and completely
overlap each other.

[0054] The conductive pattern 233 may be located on each
of'the second sensing electrodes 230. The conductive pattern
233 may be located between each of the second sensing
electrodes 230 and the second connector 250. In addition,
when part of the insulating layer pattern 240 is located on
each of the second sensing electrodes 230, part of the
conductive pattern 233 may be located between each of the
second sensing electrodes 230 and the insulating layer
pattern 240.

[0055] In some embodiments, the conductive pattern 233
may be located only in an area OA, sometimes called an
overlap area OA, in which each of the second sensing
electrodes 230 overlaps the second connector 250. In other
words, the conductive pattern 233 may not be located on an
area NOA, sometimes called a non-overlap area NOA, of
each of the second sensing electrodes 230 which is not
overlapped by the second connector 250 and may not be
located on each of the first sensing electrodes 210 on which
the second connector 250 is not located. When part of the
insulating layer pattern 240 is located on each of the second
sensing electrodes 230, the conductive pattern 233 may
directly contact the second connector 250 in a contact area
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CA in which the second connector 250 is electrically con-
nected to each of the second sensing electrodes 230.
[0056] An outer side surface 233a of the conductive
pattern 233 may substantially be continuous with an outer
side surface 251a and 2534 of the second connector 250.
When outer side surfaces of two elements are continuous
with each other, there may be substantially no step difference
between the two elements when seen in cross-sectional view.
For example, there may be substantially no step difference
between the outer side surface 233a of the conductive
pattern 233 and the outer side surface 2514 and 253a of the
second connector 250. In other words, the outer side surface
233a of the conductive pattern 233 and the outer surface
251a and 253a of the second connector 250 may lie on the
same virtual straight line when seen in cross-sectional view.
[0057] The conductive pattern 233 may be made of a
transparent conductive material. In an exemplary embodi-
ment, the transparent conductive material may be a zinc
oxide-based material. The zinc oxide-based material may
include, but not limited to, at least one of IZO, AZO, and
GZO. As described above, the conductive pattern 233 may
be made of the same material as the upper conductive pattern
223. In addition, the conductive pattern 233 may be made of
the same material as a second wiring pattern 273. In some
embodiments, the conductive pattern 233 may also be made
of the same material as the second conductive pattern 253
described above and the fourth wiring pattern 283 to be
described later.

[0058] The wiring lines (270, 280) may be located on the
surface of the substrate 100 in the peripheral area NA. The
wiring lines (270, 280) may be electrically connected to the
first sensing electrodes 210 and the second sensing elec-
trodes 230. In some embodiments, each of the wiring lines
(270, 280) may be directly connected to at least any one of
the sensing electrodes 200 which is located at an outermost
edge of the sensing area AA.

[0059] Each of the wiring lines (270, 280) may include an
inner wiring pattern 270 which is located on the substrate
100 and an outer wiring pattern 280 which covers the inner
wiring pattern 270.

[0060] The inner wiring pattern 270 may include the first
wiring pattern 271 located on the substrate 100 and the
second wiring pattern 273 located on the first wiring pattern
271.

[0061] The first wiring pattern 271 may be may be made
of an optically transparent light-transmitting conductive
material. In some embodiments, the light-transmitting con-
ductive material may be a metal material. In an example, the
light-transmitting conductive material may be metal
nanowires, and the metal nanowires may be nanowires that
contain Ag. However, the inventive concept is not limited
thereto, and the metal nanowires may also contain Au, Pt,
Ni, or silicon. In some embodiments, the first wiring pattern
271 may be made of the same material as the first sensing
electrodes 210 and the second sensing electrodes 230. In
addition, the first wiring pattern 271 may be located at the
same level as the first sensing electrodes 210 and the second
sensing electrodes 230.

[0062] The second wiring pattern 273 may be located on
the first wiring pattern 271. In some embodiments, the
second wiring pattern 273 may be made of a transparent
conductive material. In an exemplary embodiment, the
transparent conductive material may be a zinc oxide-based
material. The zinc oxide-based material may include, but not
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limited to, at least one of IZO, AZO, and GZO. The second
wiring pattern 273 may be made of the same material as the
conductive pattern 233 and the upper conductive pattern 223
described above.

[0063] The first wiring pattern 271 and the second wiring
pattern 273 may have substantially the same planar shape.
More specifically, when seen in plan view, the first wiring
pattern 271 and the second wiring pattern 273 may have the
same planar shape and completely overlap each other.
[0064] The outer wiring pattern 280 may be located on the
inner wiring pattern 270 and extend onto the surface of the
substrate 100 over the inner wiring pattern 270.

[0065] The outer wiring pattern 280 may include the third
wiring pattern 281 and the fourth wiring pattern 283 located
on the third wiring pattern 281.

[0066] The third wiring pattern 281 may contain a con-
ductive material with low resistivity. The conductive mate-
rial with low resistivity may be Mo, Ag, Ti, Cu, Al, or
Mo/Al/Mo. In an exemplary embodiment, the conductive
material with low resistivity may be Cu. In some embodi-
ments, the third wiring pattern 281 may be made of the same
material as the first wiring pattern 251 described above.
[0067] The fourth wiring pattern 283 may be located on
the third wiring pattern 281. In some embodiments, the
fourth wiring pattern 283 may be made of a transparent
conductive material. In an exemplary embodiment, the
transparent conductive material may be a zinc oxide-based
material. The zinc oxide-based material may include, but not
limited to, at least one of IZO, AZO, and GZO. The fourth
wiring pattern 283 may be made of the same material as the
second conductive pattern 253 described above. In some
embodiments, the fourth wiring pattern 283 may also be
made of the same material as the conductive pattern 233 and
the upper conductive pattern 223.

[0068] A side surface 281a of the third wiring pattern 281
may be substantially continuous with a side surface 283a of
the fourth wiring pattern 283. In other words, there may be
substantially no step difference between the side surface
281a of the third wiring pattern 281 and the side surface
283a of the fourth wiring pattern 283.

[0069] A method of manufacturing the above-described
touch panel 10 will now be described.

[0070] FIGS. 7 through 17 are cross-sectional views illus-
trating a method of manufacturing a touch panel according
to an embodiment, more specifically, cross-sectional views
taken along the line III-III' of FIG. 2 to describe steps of a
method of manufacturing a touch panel according to an
embodiment.

[0071] Referring to FIGS. 7 through 17, a first conductive
layer 51 and a second conductive layer 53 are sequentially
stacked on a surface of a substrate 100 having a sensing area
AA and a peripheral area NA defined, as illustrated in FIG.
7. The material that forms the first conductive layer 51 is
substantially the same as the material that forms the first
sensing electrodes 210 and the second sensing electrodes
230 described above with reference to FIGS. 1 through 6.
The material that forms the second conductive layer 53 is
substantially the same as the material that forms the con-
ductive pattern 233 described above with reference to FIGS.
1 through 6.

[0072] Referring to FIG. 8, a photosensitive layer 55 is
formed on the second conductive layer 53. The photosen-
sitive layer 55 may be formed by coating liquid photoresist
or may be formed of dry film photoresist (DFR). In addition,
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the photosensitive layer 55 may be a positive photosensitive
layer whose exposed portions can be removed by develop-
ment. However, the inventive concept is not limited thereto,
and the photosensitive layer 55 may also be a negative
photosensitive layer whose unexposed portions can be
removed by development. For ease of description, a case
where the photosensitive layer 55 is of a positive type will
be described below as an example.

[0073] After the formation of the photosensitive layer 55,
a first mask M1 is placed above the surface of the substrate
100. The first mask M1 may include a first light-blocking
mask pattern P1 corresponding to an inner wiring pattern
270 (see FIGS. 1 through 6), a second light-blocking mask
pattern P2 corresponding to a first connector 220 (see FIGS.
1 through 6), and third light-blocking mask patterns P3
corresponding to first sensing electrodes 210 (see FIGS. 1
through 6) and second sensing electrodes 230 (see FIGS. 1
through 6).

[0074] The photosensitive layer 55 is exposed to light L by
irradiating the light [ toward the substrate 100 from above
the substrate 100. In some embodiments, the light [. may be
ultraviolet light (UV). Of the photosensitive layer 55, por-
tions corresponding to the first light-blocking mask pattern
P1, the second light-blocking mask pattern P2 and the third
light-blocking mask patterns P3 are not exposed to the light
L, and the other portions are exposed to the light L.
[0075] The exposed portions of the photosensitive layer 55
are removed by a development process. As a result, a first
portion 551 corresponding to the inner wiring pattern 270
(see FIGS. 1 through 6), a second portion 552 corresponding
to the first connector 220 (see FIGS. 1 through 6), and third
portions 553 corresponding to the first sensing electrodes
210 (see FIGS. 1 through 6) and the second sensing elec-
trodes 230 (see FIGS. 1 through 6) remain on the second
conductive layer 53 as illustrated in FIG. 9.

[0076] Referring to FIG. 10, the second conductive layer
53 and the first conductive layer 51 are successively etched
using the remaining portions (i.e., the first portion 551, the
second portion 552 and the third portions 553) of the
photosensitive layer 55 as a mask. As a result, the inner
wiring pattern 270, the first sensing electrodes 210 (see
FIGS. 1 through 6), the first connector 220, the second
sensing electrodes 230, and a conductive pattern 233" are
formed. The first connector 220 may be structured to include
a lower conductive pattern 221 and an upper conductive
pattern 223 located on the lower conductive pattern 221. The
inner wiring pattern 270 may be structured to include a first
wiring pattern 271 and a second wiring pattern 273 located
on the first wiring pattern 271. The remaining portions (i.e.,
the first portion 551, the second portion 552 and the third
portions 553) of the photosensitive layer 55 are then
removed.

[0077] Referring to FIG. 11, a photosensitive insulating
layer 57 is formed on the surface of the substrate 100 to
cover the inner wiring pattern 270, the first sensing elec-
trodes 210 (see FIGS. 1 through 6), the first connector 220,
the second sensing electrodes 230, and the conductive
pattern 233'. The photosensitive insulating layer 57 may be
an organic insulating material. In some embodiments, the
photosensitive insulating layer 57 may be positive photo-
sensitive resin.

[0078] Next, a second mask M2 is placed above the
surface of the substrate 100. The second mask M2 may
include a fourth light-blocking mask pattern P4 correspond-
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ing to an insulating layer pattern 240 (see FIGS. 1 through
6). The photosensitive insulating layer 57 is exposed to light
L by irradiating the light [ toward the substrate 100 from
above the substrate 100. Then, an exposed portion of the
photosensitive insulating layer 57 is removed. As a result,
the insulating layer pattern 240 (see FIGS. 1 through 6) is
formed to cover the first connector 220 as illustrated in FIG.
12. In some embodiments, the insulating layer pattern 240
may extend onto part of each of the second sensing elec-
trodes 230. In this case, since the conductive pattern 233 is
formed before the insulating layer pattern 240, part of the
conductive pattern 233' may be located between each of the
second sensing electrodes 230 and the insulating layer
pattern 240.

[0079] Referring to FIG. 13, a third conductive layer 59
and a fourth conductive layer 61 are sequentially stacked on
the surface of the substrate 100 to cover the inner wiring
pattern 270, the first sensing electrodes 210 (see FIGS. 1
through 6), the first connector 220, the second sensing
electrodes 230, the conductive pattern 233' and the insulat-
ing layer pattern 240. The material that forms the third
conductive layer 59 is substantially the same as the material
that forms the first conductive pattern 251 or the third wiring
pattern 281 described above with reference to FIGS. 1
through 6. The material that forms the fourth conductive
layer 61 is substantially the same as the material that forms
the second conductive pattern 253 or the fourth wiring
pattern 283 described above with reference to FIGS. 1
through 6.

[0080] Referring to FIG. 14, a photosensitive layer 63 is
formed on the fourth conductive layer 61. The photosensi-
tive layer 63 may be formed by coating liquid photoresist or
may be formed of DFR. In addition, the photosensitive layer
63 may be a positive photosensitive layer. However, the
inventive concept is not limited thereto, and the photosen-
sitive layer 63 may also be a negative photosensitive layer.
For ease of description, a case where the photosensitive
layer 63 is of a positive type will be described below as an
example.

[0081] After the formation of the photosensitive layer 63,
a third mask M3 is placed above the surface of the substrate
100. The third mask M3 may include a fifth light-blocking
mask pattern P5 corresponding to an outer wiring pattern
280 (see FIGS. 1 through 6) and a sixth light-blocking mask
pattern P6 corresponding to a second connector 250 (see
FIGS. 1 through 6).

[0082] The photosensitive layer 63 is exposed to light L. by
irradiating the light L toward the substrate 100 from above
the substrate 100. Of the photosensitive layer 63, portions
corresponding to the fifth light-blocking mask pattern P5
and the sixth light-blocking mask pattern P6 are not exposed
to the light [, and the other portions are exposed to the light
L.

[0083] The exposed portions of the photosensitive layer 63
are removed by a development process. As a result, a fourth
portion 631 corresponding to the outer wiring pattern 280
(see FIGS. 1 through 6) and a fitth portion 633 correspond-
ing to the second connector 250 (see FIGS. 1 through 6)
remain on the fourth conductive layer 61.

[0084] Then, the fourth conductive layer 61, the third
conductive layer 59, and the conductive pattern 233' are
successively etched using the fourth portion 631 and the fifth
portion 633 as a mask. As a result, the outer wiring pattern
280, the second connector 250, and a conductive pattern 233
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are formed as illustrated in FIG. 16. The second connector
250 may be structured to include a first conductive pattern
251 and a second conductive pattern 253 located on the first
conductive pattern 251. The outer wiring pattern 280 may be
structured to include a third wiring pattern 281 and a fourth
wiring pattern 283 located on the third wiring pattern 281.
[0085] Finally, the fourth portion 631 and the fifth portion
633 are removed, thereby producing a touch panel as illus-
trated in FIG. 17. The touch panel illustrated in FIG. 17 is
the same as the touch panel 10 described above with
reference to FIGS. 1 through 6, and thus a detailed descrip-
tion thereof is omitted.

[0086] According to the inventive concept described
above, wiring lines, first sensing electrodes, second sensing
electrodes, a first connector, an insulating layer pattern, and
a second connector can be formed using three masks.
Therefore, the number of masks used in a manufacturing
process can be reduced, thereby simplifying the manufac-
turing process.

[0087] In addition, according to the inventive concept, a
conductive pattern is located on each of the first and second
sensing electrodes. The conductive pattern can prevent the
possible damage to the first sensing electrodes and the
second sensing electrodes during the process of manufac-
turing a touch panel. In particular, the first sensing electrodes
and the second sensing electrodes, if made of metal
nanowires, are more easily damaged during the manufac-
turing process. However, according to the inventive concept,
the damage to the first sensing electrodes and the second
sensing electrodes can be prevented even if the first sensing
electrodes and the second sensing electrodes are made of
metal nanowires.

[0088] Further, according to the inventive concept, the
conductive pattern located on each of the first sensing
electrodes and the second sensing electrodes can be etched
in the process of forming the second connector. Therefore,
a mask used to remove the conductive pattern can be
omitted.

[0089] Embodiments provide at least one of the following
features.
[0090] According to the inventive concept, a method of

manufacturing a touch panel in a more simplified process
and a touch panel manufactured using the method can be
provided.
[0091] However, the effects of the inventive concept are
not restricted to the one set forth herein. The above and other
effects of the inventive concept will become more apparent
to one of daily skill in the art to which the present application
pertains by referencing the claims.
[0092] While the inventive concept has been particularly
shown and described with reference to exemplary embodi-
ments thereof, it will be understood by those of ordinary
skill in the art that various changes in form and detail may
be made therein without departing from the spirit and scope
of the inventive concept as defined by the following claims.
The exemplary embodiments should be considered in a
descriptive sense only and not for purposes of limitation.

What is claimed is:

1. A method of manufacturing a touch panel, the method
comprising:

forming a first conductive layer on a surface of a sub-

strate;
forming a second conductive layer on the first conductive
layer;
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forming a plurality of first sensing electrodes which are forming a photosensitive layer on the second conductive
arranged along a first direction, a plurality of second layer;
sensing electrodes which are arranged along a second exposing and developing the photosensitive layer using a
direction intersecting the first direction, a conductive mask having mask patterns which correspond to the
pattern which is located on each of the first and second first sensing electrodes, the second sensing electrodes,
sensing electrodes, a first connector, and a plurality of . and the first connector and the wiring hl}eS; and
wiring patterns which connect the first sensing elec- simultaneously patterning the first conductive layer and
trodes along the first direction by patterning the first the second conductive layer using the remaining pho-
conductive layer and the second conductive layer; tosensitive layer as a mask. . .
. . . . 3. The method of claim 1, wherein the forming of the
forming an insulating layer pattern which covers the first second connector and the wiring lines comprises:
comnector; forming a photosensitive layer on the fourth conductive
forming a third conductive layer, which covers the first layer;
sensing electrodes, the second sensing electrodes, the exposing and developing the photosensitive layer using a
conductive pattern, the insulating layer pattern, and the mask having mask patterns which correspond to the
wiring patterns, on the surface of the substrate; second connector and the wiring lines; and
forming a fourth conductive layer on the third conductive simultaneously patterning the third conductive layer, the
layer; and fourth conductive layer and the conductive pattern
forming a second connector and a plurality of wiring lines using the remaining photosensitive layer as a mask.
which intersect the first connector and connect the 4. The method of claim 1, wherein the second conductive
second sensing electrodes along the second direction by layer and the fourth conductive layer comprise a zinc
patterning the third conductive layer, the fourth con- oxide-based material. ) ] ] ]
ductive layer, and the conductive pattern. 5. The method of claim 4, wherein the third conductive

layer comprises Cu.
6. The method of claim 4, wherein the first conductive
layer comprises metal nanowires.

2. The method of claim 1, wherein the forming of the first
sensing electrodes, the second sensing electrodes, the con-
ductive pattern, and the first connector and the wiring
patterns comprises: # ok ok k%



