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TOUCH SENSOR

CROSS REFERENCE TO RELATED
APPLICATION

[0001] This application claims the benefit of Korean Patent
Application No. 10-2013-0053359, filed on May 10, 2013,
entitled “Touch Sensor” and Korean Patent Application No.
10-2013-0162829, filed on Dec. 24, 2013, entitled “Touch
Sensor”, which are hereby incorporated by reference in its
entirety into this application.

BACKGROUND
[0002] 1. Technical Field
[0003] The present technology generally relates to a touch
sensor.
[0004] 2. Description of the Related Art
[0005] As computers using digital technologies have been

developed, auxiliary equipment of computers has corre-
spondingly been developed together. A personal computer, a
portable transmitting apparatus, or other personal exclusive
information processing apparatuses perform text and graphic
processes by using various input devices such as keyboards,
mouse, and the like.

[0006] However, along with the rapid development of an
information-oriented society, computers have been widely
used, and thus, it is difficult to effectively drive a product by
using only a keyboard and a mouse, which presently function
as an input device. Accordingly, there is an increasing need
for a device to which anyone can easily input information via
a simple method without causing an erroneous operation.
[0007] Technologies for input devices have exceeded the
standard for providing general functions and interest in input
devices has changed toward high reliability, high durability,
high innovation, design and process-related technologies. To
this end, a touch panel has been developed as an input device
for inputting information such as text, graphic, and so on.
[0008] A touch sensor is a device that is installed on a
display surface of a flat display apparatus such as an elec-
tronic notebook, a liquid crystal display device (LCD), a
plasma display panel (PDP), or electroluminescence (EL) or
a display surface of an image displaying apparatus such as a
cathode ray tube (CRT) and is used for a user to select desired
information while watching the image displaying apparatus.
[0009] A touch sensor is classified into a resistive type
touch sensor, a capacitive type touch sensor, an electro-mag-
netic type touch sensor, a surface acoustic wave (SAW) type
touch sensor, and an infrared type touch sensor. Such various
types of touch sensors are used in electronic products in
consideration of issues of signal amplification, a resolution
difference, difficulty in design and process technologies, opti-
cal properties, electrical properties, mechanical properties,
environmental properties, input properties, durability, and
economic feasibility. Currently, from among various types of
touch sensors, a resistive type touch sensor and a capacitive
type touch sensor have been most commonly used.

[0010] As disclosed in Japanese Patent Application Publi-
cation No. 2011-175967, electrode patterns of a touch sensor
formed of metal have been used. When electrode patterns are
formed of metal, excellent electric conductivity and smooth
supply and demand may be achieved. However, when elec-
trode patterns are formed of metal, the electrode patterns may
be visible to a user. Various problems may arise in that it is
difficult to embody fine patterns due to difference in etching
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rates at lower portions of electrode patterns during a pattern-
ing process for forming the electrode patterns, the electrode
pattern is visible due to the opacity of a metal electrode used
for electric conductivity, and the reliability of a touch sensor
is degraded due to the anti-corrosion of exposed electrode
patterns.

SUMMARY

[0011] Some embodiments of the present invention may
provide a touch sensor for enhancing the anti-corrosion of
exposed portions of electrode patterns and the adhesive reli-
ability between electrode patterns and a transparent substrate
using the electrode patterns as at least two stack structures.
[0012] Some embodiments of the present invention may
provide a touch sensor for overcoming problems in terms of
visibility of electrode patterns due to conductive metals by
forming an exposed portion of the electrode patterns, which is
visible to a user, with heterogeneous materials.

[0013] Some embodiments of the present invention may
provide atouch sensor for ensuring the electrical conductivity
of'electrode patterns and overcoming problems in terms of the
visibility and anti-corrosion of electrode patterns by forming
a electrode layer having multi-layered structure for forming
electrode patterns of the touch sensor as an alloy layer and
controlling an appropriate amount ratio of related materials
according to anti-corrosion or visibility.

[0014] According to an embodiment of the present inven-
tion, a touch sensor may include a transparent substrate, and
an electrode pattern formed on the transparent substrate. The
electrode pattern may be formed by stacking two or more
electrode layers.

[0015] The electrode pattern may be formed by sequen-
tially stacking, from one surface of the transparent substrate,
abase layer as a first electrode layer and a conductive layer as
a second electrode layer.

[0016] The electrode pattern may be formed by further
stacking a surface layer as a third electrode layer on the
second electrode layer.

[0017] The touch sensor may further include an electrode
wiring connected to the electrode pattern for electrical con-
nection of the electrode pattern. The electrode wiring may
comprise a plurality of electrode wiring layers corresponding
to the respective electrode layers of the electrode pattern.

[0018] The electrode pattern may be formed with a mesh
pattern.
[0019] The touch sensor may further include a mesh type

contact pad formed at one end of the electrode wiring for
electrical connection of the electrode wiring.

[0020] The second electrode layer may have higher con-
ductivity than the first electrode layer.

[0021] The first electrode layer may have lower reflectivity
than the second electrode layer.

[0022] The first electrode layer may include at least one
selected from the group consisting of CuNi, NiCr, titanium
(Ti), and molybdenum (Mo), or an alloy thereof.

[0023] The second electrode layer may include at least one
selected from the group consisting of to copper (Cu), alu-
minium (Al), and silver (Ag) or an alloy thereof.

[0024] The third electrode layer may include at least one
selected from the group consisting of CuNi, NiCr, Ti, and Mo
or an alloy thereof.

[0025] The first electrode layer and the third electrode layer
may include at least one selected from the group consisting of
manganese (Mn), iron (Fe), or silicon (Si).
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[0026] The amount of Mn, Fe, or Si included in the first
electrode layer and/or the third electrode layer may be 0.1 wt
% to 3 wt %.

[0027] The first electrode layer may include 10 wt % to 80
wt % of Ni.
[0028] The first electrode layer may include 20 wt % to 70
wt % of Ni.
[0029] The third electrode layer may include 10 wt % to 80
wt % of Ni.
[0030] The third electrode layer may include 20 wt % to 70
wt % of Ni.
[0031] The second electrode layer may be formed of an

alloy including Cu and Ni. The amount of Ni included in the
second electrode layer may be 0.1 wt % to 5 wt %.

[0032] The first electrode layer may include 3 wt % to 50 wt
% of chrome (Cr).

[0033] The first electrode layer may include 5 wt % to 70 wt
% of Cr.

[0034] The third electrode layer may include 3 wt % to 50
wt % of Cr.

[0035] The third electrode layer may include 5 wt % to 70
wt % of Cr.

[0036] The transparent substrate may be formed with trans-

mittance equal to or greater than 85%.

[0037] The transparent substrate may be formed as a resin
layer.
[0038] The resin layer may be formed of at least one of

polyethylene terephthalate (PET), polycarbonate (PC), poly-
methylmethacrylate (PMMA), polyethylenenaphthalate
(PEN), polyehtersulfone (PES), cyclic olefin polymer (COP),
triacetylcellulose (TAC) film, polyvinyl alcohol (PVA) film,
polyimide (PI) film, polystyrene (PS), K-resin containing
biaxially oriented PS (BOPS), or a combination thereof.

[0039] The transparent substrate may be formed of glass or
temperate glass.
[0040] The first electrode layer may be formed to have a

smaller thickness in the stack direction than that of the second
electrode layer.

[0041] A stack-direction thickness d1 of the first electrode
layer, a stack-direction thickness d2 of the second electrode
layer, and a stack-direction thickness d3 of the third electrode
layer may satisfy a following conditional expression:

d1<d3<d2.

[0042] The sum ofa stack-direction thickness d1 of the first
electrode layer, a stack-direction thickness d2 of the second
electrode layer, and a stack-direction thickness d3 of the third
electrode layer may be 0.05 pm to 2 pum.

[0043] A stack-direction thickness of the first electrode
layer may be 0.01 um to 1.935 pm.

[0044] A stack-direction thickness of the second electrode
layer may be 0.04 um to 1.975 pm.

[0045] A stack-direction thickness of the third electrode
layer may be 0.015 pm to 1.95 pm.

[0046] A stack-direction thickness d1 of the first electrode
layer, a stack-direction thickness d2 of the second electrode
layer, and a stack-direction thickness d3 of the third electrode
layer may satisfy a following conditional expression:

2%=d2/(d1+d2+d3)x100=98.75%.

[0047] Insomeembodiments, a touch sensor may comprise
a transparent substrate, and a plurality of electrode patterns
formed on the transparent substrate, each of the electrode
patterns comprising a plurality of electrode layers.
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[0048] The clectrode layers may comprise a base layer
formed on one surface of the transparent substrate and bond-
ing the electrode patterns to the transparent substrate, and a
conductive layer, formed on the base layer, having electrical
conductivity.

[0049] The electrode layers may further comprise a surface
layer formed as an uppermost layer of the electrode patterns.
The surface layer may be made of a material reducing visibil-
ity of the electrode patterns or preventing corrosion of the
electrode patterns.

[0050] The touch sensor may further comprise an electrode
wiring coupled to the electrode patterns and having a plurality
of layers corresponding to the electrode layers of the elec-
trode patterns.

BRIEF DESCRIPTION OF THE DRAWINGS

[0051] Embodiments of the present invention will be more
clearly understood from the following detailed description
taken in conjunction with the accompanying drawings, in
which:

[0052] FIG.11is aplan view of electrode patterns according
to an embodiment of the present invention;

[0053] FIG. 2 is a cross-sectional view of a touch sensor
according to an embodiment of the present invention;
[0054] FIG. 3 is a cross-sectional view of a touch sensor
according to another embodiment of the present invention;
[0055] FIG. 4 is a cross-sectional view of a touch sensor
according to another embodiment of the present invention;
[0056] FIG. 5 is a cross-sectional view of a touch sensor
according to another embodiment of the present invention;
[0057] FIGS. 6 to 8 are partial enlarged cross-sectional
views of electrode patterns formed as a plurality of electrode
layers according to an embodiment of the present invention;
and

[0058] FIG. 9 is a diagram illustrating the structure of elec-
trode wirings of a touch sensor according to an embodiment
of the present invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0059] The objects, features and advantages of the present
invention will be more clearly understood from the following
detailed description of the preferred embodiments taken in
conjunction with the accompanying drawings. Throughout
the accompanying drawings, the same reference numerals are
used to designate the same or similar components, and redun-
dant descriptions thereof are omitted. Further, in the follow-
ing description, the terms “first,” “second,” “one side,” “the
other side” and the like are used to differentiate a certain
component from other components, but the configuration of
such components should not be construed to be limited by the
terms. Further, in the description of the present invention,
when it is determined that the detailed description of the
related art would obscure the gist of the present invention, the
description thereof will be omitted.

[0060] Hereinafter, preferred embodiments of the present
invention will be described in detail with reference to the
drawings.

[0061] FIG.1isaplanview ofelectrode patterns 20 accord-
ing to an embodiment of the present invention. FIG. 2 is a
cross-sectional view of a touch sensor according to an
embodiment of the present invention.
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[0062] The touch sensor according to the present embodi-
ment may include a transparent substrate 10 and the electrode
patterns 20 formed on the transparent substrate 10. The elec-
trode patterns 20 may be formed by stacking two or more
electrode layers 20a.

[0063] The touch sensor according to the present embodi-
ment may be configured in such a way that the electrode
patterns 20 are formed on a surface and/or an opposite surface
of the transparent substrate 10. As illustrated in FIG. 1, the
electrode patterns 20 may be formed in a bar & bar type such
that a first electrode pattern 21 and a second electrode pattern
22 cross each other. As illustrated in FIG. 1, according to the
bar & bar type, each of the electrode patterns 20 that crosses
each other may be shaped like a rod and each of the electrode
patterns 20 may have a corresponding width (which refers to
a shorter width). Thus, the first electrode pattern 21 in the
Y-axis direction (one direction) and the second electrode
pattern 22 in the X-axis direction (another direction) that
crosses the first electrode pattern 21 may be formed to extract
touch coordinates on a two-dimensional plan.

[0064] FIG. 2 illustrates an exemplary embodiment in
which the electrode patterns 20 are formed on only one sur-
face of the transparent substrate 10. As shown in FIG. 2, the
first electrode pattern 21 and the second electrode pattern 22
that cross each other may be formed on one same surface of
the transparent substrate 10. When the electrode patterns 20
that cross each other in two directions are formed on one
plane, insulating patterns (not shown) may be formed at inter-
sections between the electrode patterns 20 to form the first
electrode pattern 21 and the second electrode pattern 22 as
one layer.

[0065] In addition, as illustrated in FIG. 3, a touch sensor
according to another embodiment of the present invention
may be configured in such a way that the first electrode
pattern 21 is formed directly on a window substrate 10q, a thin
film resin layer 1054 is coated on the first electrode pattern 21,
and then, the second electrode pattern 22 is formed on the
resin layer 106. The electrode patterns 20 formed directly on
the window substrate 10a may enhance the sensitivity of the
touch sensor. In addition, since a separate transparent sub-
strate 10 may not be needed, the touch sensor may be minia-
turized.

[0066] According to another embodiment of the present
invention, as illustrated in FIG. 4, the first electrode pattern 21
in the X-axis direction may be formed on a surface of the
transparent substrate 10, and the second electrode pattern 22
in the Y-axis direction that crosses the first electrode pattern
21 may be formed on an opposite surface of the transparent
substrate 10. The drawings illustrates the case in which the
first electrode pattern 21 and the second electrode pattern 22
cross each other at a right angle. However, embodiments of
the present invention are not limited to the crossing angle.
That is, in order to extract coordinates on a two-dimensional
plane, the first electrode pattern 21 and the second electrode
pattern 22 may cross each other at any appropriate angle so as
to extract X-axis and Y-axis coordinates.

[0067] As illustrated in FIG. 5, a touch sensor according to
another embodiment of the present invention may be config-
ured in such a way that a first transparent substrate 11 and a
second transparent substrate 12 are formed, and the first elec-
trode pattern 21 is formed on the first transparent substrate 11
and the second electrode pattern 22 that faces the first elec-
trode pattern 21 in a direction so as to cross the first electrode
pattern 21 is formed on the second transparent substrate 12.
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The first transparent substrate 11 and the second transparent
substrate 12 may be coupled to each other by an adhesive
layer 40 such as transparent adhesives to manufacture the
touch sensor. The touch sensor may further include the win-
dow substrate 10a formed at an outermost layer, as a protec-
tion layer for protection of the electrode patterns 20 of the
touch sensor. The window substrate 10a may be formed of
tempered glass or the like or may be formed by coating any
material that functions as a protection layer.

[0068] Here, the first electrode pattern 21 and/or the second
electrode pattern 22 may include a first electrode layer 20a-1,
a second electrode layer 20a-2, and a third electrode layer
20a-3 that are sequentially formed on one surface or an oppo-
site surface of the transparent substrate 10. The first electrode
layer 20a-1, the second electrode layer 20a-2, and the third
electrode layer 204-3 described above may be formed as each
of the first electrode pattern 21 and the second electrode
pattern 22. A plurality of electrode layers 20a may be selec-
tively formed on portions of any one of the electrode patterns
20, which are exposed to be visible to a user of the touch
Sensor.

[0069] Inanother embodiment of the present invention, the
touch sensor may have different structures of the transparent
substrate 10 and the electrode patterns 20. The material and
properties of the first electrode layer 20a-1, the second elec-
trode layer 20a-2, and the third electrode layer 204-3 that are
used in the embodiments when the electrode patterns 20 are
formed as a stack structure of the electrode layers 20a will be
described below in detail.

[0070] In addition, a display 50 for displaying an output
value in response to input by a user through the touch sensor
may be adhered to the opposite surface of the transparent
substrate 10. The display 50 may be an imaging device, and
may include various display devices such as a liquid crystal
display (LCD), an organic light emitting diode (OLED), etc.
However, embodiments of the present invention are not lim-
ited to a particular type of device.

[0071] Thetransparent substrate 10 ofthe touch sensor may
be formed of any material as long as the material has prede-
termined strength or more, has transmittance of 85% or more,
and outputs an image of the display 50. Although not limited
to a particular material, the transparent substrate 10 may be
formed of polyethylene terephthalate (PET), polycarbonate
(PC), polymethylmethacrylate (PMMA), polyethylenenaph-
thalate (PEN), polyehtersulfone (PES), cyclic olefin polymer
(COP), triacetylcellulose (TAC) film, polyvinyl alcohol
(PVA) film, polyimide (PI) film, polystyrene (PS), K-resin
containing biaxially oriented PS (BOPS), glass, tempered
glass, or the like. Since the electrode patterns 20 is formed on
one surface of the transparent substrate 10, high frequency
processing, primer processing, or the like may be performed
on one surface of the transparent substrate 10 to form a
surface processing layer in order to enhance the adhesion
between the transparent substrate 10 and the electrode pat-
terns 20.

[0072] The electrode patterns 20 may be formed on one
surface of the transparent substrate 10. As described above,
the touch sensor according to an embodiment of the present
invention may be configured in such a way that the first
electrode pattern 21 and the second electrode pattern 22 that
cross each other are formed on one same surface of the trans-
parent substrate 10. Here, the electrode patterns 20 may be
formed with mesh patterns formed by metal wires. The mesh
patterns may be shaped like a polygon such as a quadrangle,
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a triangle, a diamond, or the like, but are not limited to a
particular shape. The electrode patterns 20 formed with mesh
patterns may be formed of at least one selected from the group
consisting of copper (Cu), aluminium (Al), gold (Au), silver
(Ag), titanium (T1), palladium (Pd), chrome (Cr), nickel (Ni),
or an alloy thereof.

[0073] Theelectrode patterns 20 may be formed using adry
process, a wet process, or a direct patterning process. Here,
the dry process may be performed by sputtering, evaporation,
etc. The wet process may be performed by dip coating, spin
coating, roll coating, spray coating, etc. The direct patterning
process may be performed by screen printing, gravure print-
ing, inkjet printing, etc.

[0074] For example, using photolithography, a photosensi-
tive material may be coated on the electrode patterns 20 on a
substrate and be irradiated with light using a mask having a
desired pattern. In this case, a developing process for remov-
ing exposed or non-exposed portions of the photosensitive
material with a developer may be performed in order to form
desired patterns. Then, the photosensitive material may be
formed with predetermined patterns, the remaining portions
may be removed by etching solution using the photosensitive
material as resist, and then the photosensitive material may be
removed to form the electrode patterns 20 with desired pat-
terns.

[0075] In addition, a lift-off method may be used to form
the electrode patterns 20 with a fine line width using various
electrode materials.

[0076] The lift-off method may be simpler than a process
such as evaporation or photolithography, does not require
preparation of a separate mask, and may not use expensive
exposure equipment. A case in which the lift-off method is
used to form insulating patterns 30 or the electrode patterns
20 of atouch panel according to an embodiment of the present
invention will be described briefly.

[0077] First, when fine patterns are formed via a printing
scheme, etc., a bank (not shown) as a partition member may
be formed on a substrate in order to enhance the accuracy of
pattern line width. The bank may be formed to separate an
area except for desired patterns from a predetermined region
on the transparent substrate 10. The bank may be formed of
photo acryl, polyimide, polyvinylalcohol, polyvinyl chloride,
polyacryl amide, polyethylene glycol, or the like. These
materials may prevent materials of the insulating patterns 30
ortheelectrode patterns 20 from being dissolved or damaged.
Appropriate materials may be used and applied by one having
ordinary skill in the art according to the material of the elec-
trode patterns 20.

[0078] Then, a metallic material used in the electrode pat-
terns 20 may be coated on the substrate on which the bank is
formed. Various methods such as screen printing, offset print-
ing, spin coating, etc. may be selectively applied.

[0079] Lastly, the electrode patterns 20 may be formed via
a lift-off operation. In the operation, an operation for lifting
off portions of the bank, on which the electrode patterns 20
are formed, may be performed to form desired electrode
patterns 20. Here, an example of the lift-off method may
include an operation for removing the bank using a solution
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for dissolving materials included in the bank. In this opera-
tion, portions of the electrode patterns 20, formed on the
bank, may be simultaneously removed. Thus, only portions of
the electrode patterns 20, which do not include the bank, may
remain to achieve the desired electrode patterns 20.

[0080] As the electrode patterns 20 are formed with the
mesh pattern using opaque metal wire, the electrode patterns
20 of the touch sensor are easily visible to a user. Thus, the
electrode patterns 20 may be formed with fine patterns. The
visibility of the electrode patterns 20 including mesh patterns
needs to be reduced. In addition, since the electrode patterns
20 are formed using metal wire, problems may arise in terms
of a potential difference or durability in that the electrode
patterns 20 may be corroded as the electrode patterns 20 are
connected to electrode wire for connection between an anode
and a cathode.

[0081] Accordingly, some embodiments of the present
invention may provide a touch sensor that is configured in
such a way that the plural electrode layers 20a for more
effective combination of materials of the electrode patterns
20 are formed and separate metals for preventing the elec-
trode patterns 20 from being corroded are alloyed, thereby
more effectively enhancing the environmental reliability and
visibility of the electrode patterns 20 as well as achieving the
conductivity of the electrode patterns 20.

[0082] The electrode patterns 20 according to an embodi-
ment of the present invention may be configured in such way
that at least two or more electrode layers 20a are formed in a
stack direction on the transparent substrate 10 in order to
enhance the environmental reliability and visibility of the
electrode patterns 20.

[0083] As illustrated in FIGS. 6 to 8, the electrode patterns
20 may be formed in such a way that a base layer 20a-1, a
conductive layer 20a-2, and a surface layer 20a-3 are sequen-
tially formed from one surface of the transparent substrate 10
(refer to FIG. 6), or the base layer 20a-1 and the conductive
layer 20a-2 are formed (refer to FIG. 7), or the conductive
layer 20a-2 and the surface layer 20a-3 are formed (refer to
FIG. 8). A number of these stacked layers is not particularly
limited, and may be modified by one having ordinary skill in
the art in order to enhance the same or corresponding related
effect. However, for convenience of description, a detailed
description will be given in which a base layer is referred to
the first electrode layer 20a-1, a conductive layer is referred to
the second electrode layer 20a-2, and a surface layer is
referred to the third electrode layer 204-3. In addition, the
scope of these elements is not limited by their names and
functions thereof.

[0084] The first electrode layer 20a-1 adhered to one sur-
face of the transparent substrate 10 may, for example, ensure
the adhesion with the transparent substrate 10 and improve a
etching rate in an etching process to be performed for forma-
tion of the electrode patterns 20 to easily embody fine elec-
trode patterns 20. The third electrode layer 204-3 may
employ, for instance, an anti-corrosion material for prevent-
ing reduction in electrical reliability due to corrosion of the
electrode patterns 20 or may be formed of a material for
improving visibility to a user at an outermost layer.
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TABLE 1
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Electrode Material

Composition

Base layer Conductive Surface layer

(first layer (second (third

electrode  Composition electrode Composition electrode
Series No. layer) (wt %) layer) (wt %) layer)

(wt %)

Example 1 CuNi Ni (10to 90) Cu 98 to 100 CuNi

Ni (20 to 70)

Example2  NiCr Cr(5t070) Cu 98 to 100 NiCr
Cr (3 to 50)

Example 3 Ti Cu 98to 100 Ti

Example4 Mo Cu 98 to 100 Mo

Example 5 CuNi Ni (10to 90) Al 98 to 100 CuNi
Ni (20 to 70)

Example 6  NiCr Cr(5to70) Al 98 to 100 NiCr
Cr (3 to 50)

Example 7 Ti Al 98to 100 Ti

Example 8 Mo Al 98 to 100 Mo

Example9  CuNi Ni(10to 90) Ag 80to 97  CuNi
Ni (20 to 70)

Example 10  NiCr Cr(5t070) Ag 80to 97  NiCr
Cr (3 to 50)

Example 11 Ti Ag 80to97 Ti

Example 12 Mo Ag 80t0 97 Mo

Ni (10 to 90)
Ni (20 to 70)
Cr (5to 70)
Cr (3 to 50)

Ni (10 to 90)
Ni (20 to 70)
Cr (5to 70)
Cr (3 to 50)

Ni (10 to 90)
Ni (20 to 70)
Cr (5to 70)
Cr (3 to 50)

[0085] According to embodiments of the present invention,
the materials of Example 1 to Example 12 shown in Table 1
above as materials of the first electrode layer 20a-1 and the
second electrode layer 20a-2 or the first electrode layer 20a-1,
the second electrode layer 20a-2, and the third electrode layer
20a-3 may be appropriately combined and applied.

[0086] For example, with regard to each electrode layer
according to embodiments of the present invention, basically,
the first electrode layer 20a-1 as a base layer may selectively
use an alloy including Cu and Ni, an alloy including Ni or Cr,
or an alloy including Ti or Mo. The second electrode layer
20a-2 may selectively use Cu, Al, or Ag. The third electrode
layer 20a-3 may selectively use an alloy including Cu or Ni,
an alloy including Ni or Cr, or Ti or Mo. Although materials
are described in terms of each example, materials of the first
electrode layer 20a-1, the second electrode layer 20a-2, and
the third electrode layer 20a-3 may be independent The mate-
rials of the first electrode layer 20a-1, the second electrode
layer 204-2, and the third electrode layer 20a-3 may be
selected and two or three electrode layers may be combined
and formed, and embodiments of the present invention are not
limited to the proposed combination of the first electrode
layer 20a-1, the second electrode layer 20a-2, and the third
electrode layer 20a-3, proposed in each example.

[0087] For example, the first electrode layer 20a-1 and the
third electrode layer 20a-3 may be formed of an alloy includ-
ing Cu and Ni. Ni may be used in order to reduce the visibility
of Cu, and Cu may be used for good electric conductivity.
Conventionally, when a blackening process for reduction in
the visibility of the electrode patterns 20 formed of Cu is
performed, there is a limit in maintaining the thickness of the
electrode patterns 20 to a predetermined thickness or more in
order to ensure a minimum area of an upper sectional surface
of the blackened electrode patterns 20. However, the third
electrode layer 20a-3 formed of an alloy including Ni may be
stacked on exposed portions of the electrode patterns 20 so as
to reduce the visibility of the electrode patterns 20 without
limitation in the thickness of the electrode patterns 20. The
amount of Ni included in the first electrode layer 20a-1 or the

third electrode layer 20a-3 may be 10 wt % to 90 wt %, more
appropriately, 20 wt % to 70 wt %.

[0088] The first electrode layer 20a-1 and/or the third elec-
trode layer 20a-3 may be formed of an alloy including Ni or
Cr. In this case, the amount of Cr may be 5 wt % to 70 wt %,
more appropriately, 3 wt % to 50 wt %.

[0089] The first electrode layer 20a-1 and/or the third elec-
trode layer 20a-3 may be formed of an alloy including Ti or
Mo

[0090] The third electrode layer 20a-3 may further include
manganese (Mn), iron (Fe), or silicon (Si) for enhancing the
anti-corrosion of the electrode patterns 20. A minimum range
of Mn, Fe, or Si may be used and the amount of Mn, Fe, or Si
may be 0.1 wt % to 1 wt %.

[0091] The second electrode layer 20a-2 may be formed of
Cu, Al, or an alloy thereof and may be selected and applied in
consideration of electrical conductivity. In addition, the
amount of Cu or Al may be 98 wt % to 100 wt % in consid-
eration of electrical conductivity, and the amount of Ag may
be 80 wt % to 97 wt %.

[0092] The second electrode layer 20a-2 may be formed of
an alloy including Cu and Ni, and Cu and Ni may be alloyed
such that the amount of Ni may be 0.1 wt % to 5 wt % in
consideration of electrical conductivity. The second electrode
layer 20a-2 may be formed of any metal with electrical con-
ductivity, but not limited to. Materials of the second electrode
layer 20a-2 may be selected and applied in consideration of
the adhesion between the electrode layers 20a and the chemi-
cal properties due to contact between the electrode layers 20a
for combination with the first electrode layer 20a-1 and the
third electrode layer 20a-3.

[0093] Then, the electrode patterns 20 may be formed as
three layers including the aforementioned first electrode layer
20a-1, second electrode layer 20a-2, and third electrode layer
20a-3. However, as illustrated in FIGS. 7 and 8, the electrode
patterns 20 may be formed as two electrode layers 20a includ-
ing the first electrode layer 20a-1 and the second electrode
layer 20a-2 or the second electrode layer 20a-2 and the third
electrode layer 204-3. In addition, a stack structure of the
electrode layers 20a of the electrode patterns 20 is not limited
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to two or three electrode layers 20a as long as the stack
structure satisfies the material properties due to the anti-
corrosion and visibility of the first electrode layer 20a-1 at a
contact surface between the transparent substrate 10 and the
electrode patterns 20, and the third electrode layer 20a-3
formed at an outermost layer. However, along with trend of
thinned touch sensors, the stack structure and stack number
may be variously implemented in consideration of the thick-
ness of the electrode patterns 20.

[0094] With reference to FIG. 6, stack-direction thick-
nesses of the first electrode layer 20a-1, the second electrode
layer 20a-2, and the third electrode layer 20a-3, for forming
electrode patterns 20 of a touch sensor, will be described
below.

[0095] Thefirst electrode layer 20a-1 may be formed on the
contact surface between the transparent substrate 10 and the
electrode patterns 20 and may be formed as a thin film layer
in order to enhance the adhesion between the transparent
substrate 10 and the electrode patterns 20. The third electrode
layer 20a-3 may be formed in order to achieve anti-corrosion
and reduce the visibility of the electrode patterns 20, and the
first electrode layer 20a-1 may be formed to a relatively wide
stack-direction thickness.

[0096] For example, when the first electrode layer 20a-1
and the second electrode layer 20a-2 are formed to be sequen-
tially stacked on one surface of the transparent substrate 10,
the first electrode layer 20a-1 may be formed to be thinner
than a stack-direction thickness of the second electrode layer
20a-2. Through the relative thickness difference, a base layer
may enhance the adhesion between the transparent substrate
10 and the electrode patterns 20 through the first electrode
layer 20a-1, thereby improving the reliability of the electrode
patterns 20.

[0097] When the third electrode layer 20a-3 is further
formed on the second electrode layer 20a-2, a stack-direction
thickness of the third electrode layer 20a-3 may be smaller
than that of the second electrode layer 20a-2, and/or a stack-
direction thickness of the third electrode layer 20a-3 may be
smaller than that of the first electrode layer 20a-1.

[0098] For instance, a minimum thickness of the first elec-
trode layer 20a-1 as a base layer on a transparent substrate 10
for maintaining the adhesion of the second electrode layer
20a-2 may be 0.01 pum. A minimum thickness of the second
electrode layer 20a-2 as a conductive layer for maintaining
the electrical conductivity of the electrode patterns 20 may be
0.04 um. A minimum thickness of the third electrode layer
20a-3 as a surface layer for maintaining the visibility of the
electrode patterns 20 and preventing corrosion may be 0.015
pm.

[0099] Thus, the sum of thicknesses of the first electrode
layer 20a-1, the second electrode layer 20a-2, and the third
electrode layer 20a-3 may be 0.05 um to 2 um.

[0100] According to the above relationship, the first elec-
trode layer 20a-1 may be formed with a thickness of 0.01 pm
to 1.945 pm to be thinned the electrode patterns 20 and ensure
the adhesive reliability of a conductive layer as the second
electrode layer 20a-2 on the transparent substrate 10. When
the thickness of the first electrode layer 20a-1 is below a
minimum range, adhesion may be weak and thus the adhesive
reliability of the second electrode layer 204-2 as the conduc-
tive layer may not be ensured. For example, when the first
electrode layer 20a-1 is formed with a thickness greater than
1.935 um, it may be difficult to thin the electrode patterns 20
and the adhesion with the second electrode layer 20a-2 as a
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conductive layer may be rather degraded, and thus, the first
electrode layer 20a-1 may not perform a natural function
thereof.

[0101] The second electrode layer 20a-2 may be formed
with a thickness of 0.04 pm to 1.975 pm to function as a
conductive layer, thereby achieving the electrical reliability
and operational performance by electrode patterns of a touch
sensor. For instance, when the thickness of the second elec-
trode layer 20a-2 is less than 0.04 um, the second electrode
layer 204-2 may not function as a conductive layer, and thus,
electrical reliability may not be ensured. When the second
electrode layer 20a-2 has a thickness greater than 1.975 pm,
adhesion by the first electrode layer 20a-1 as a base layer may
not be ensured.

[0102] The third electrode layer 20a-3 may be formed to a
thickness of 0.015 pm to 1.95 pm to function as a surface
layer, thereby reducing the visibility of the electrode patterns
20 and preventing corrosion of portions of the electrode pat-
terns, which are exposed outwards. When the thickness of the
third electrode layer 20a-3 is less than 0.015 pm, the third
electrode layer 20a-3 may not function as a surface layer and
thus may not effectively reduce the visibility of the second
electrode layer 20a-2 as a conductive layer. When the third
electrode layer 20a-3 is formed to a thickness greater than
1.95 pm, it may be difficult to thin the electrode patterns and
the electrical reliability of entire electrode patterns may be
degraded due to an excessive thickness of a surface layer.
[0103] Thus, the first electrode layer 20a-1 and the second
electrode layer 20a-2 or the first electrode layer 20a-1, the
second electrode layer 20a-2, and the third electrode layer
20a-3 may have relative thickness differences and are
designed with respective thicknesses described above in pre-
determined ranges, thereby reducing visibility due to use of
opaque electrode patterns and preventing exposed portions of
the electrode patterns 20 from being corroded as well as
achieving the operational reliability of a touch sensor.
[0104] With regard to thicknesses d1, d2, and d3 of the first
electrode layer 20a-1, the second electrode layer 20a-2, and
the third electrode layer 20a-3 formed in the stack direction,
the thickness d1 of the first electrode layer 20a-1 may be
smaller than the thickness d3 of the third electrode layer
20a-3, and the thickness d3 of the third electrode layer 20a-3
may be smaller than the thickness d2 of the second electrode
layer 20a-2.

[0105] Here, the properties and materials of the first elec-
trode layer 20a-1, the second electrode layer 20a-2, and the
third electrode layer 20a-3 may be the same as those of the
three aforementioned electrode layers 20q, and thus, a
detailed description thereof is not be repeated herein.

[0106] FIG.9is a diagram illustrating electrode wirings 60
of'a touch sensor according to an embodiment of the present
invention.

[0107] As illustrated in FIG. 9, the electrode wirings 60 of
the touch sensor according to the present embodiment may be
connected to the electrode patterns 20 for electrical connec-
tion of the electrode patterns 20. The electrode wirings 60
may include a plurality of electrode wiring layers 30a corre-
sponding to the electrode layers 20a included in the electrode
patterns 20. That is, during manufacture of the touch sensor,
the electrode wirings 30 may be manufactured using the same
manufacturing process as that of the electrode patterns 20 so
as to form the electrode wiring layers 30a corresponding to
the same materials as that of the electrode layers 20a of the
electrode patterns 20. However, the manufacturing process or
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materials of the electrode wiring layers 30a are not particu-
larly limited. The plural electrode wiring layers 30a for pre-
venting corrosion of the electrode wirings 60 or for the envi-
ronmental reliability of the electrode wirings 60 may be
stacked and may be separately formed.
[0108] As illustrated in FIG. 9, the electrode wirings 60
may be formed by stacking a first electrode wiring layer
30a-1, a second electrode wiring layer 30a-2, and a third
electrode wiring layer 30a-3. The electrode wiring layers 30a
may correspond to the electrode layers 20a of the aforemen-
tioned touch sensor. Thus, it is obvious that the electrode
wirings 30 may be formed as the electrode wiring layers 30a
with various stack structures with two layers or more.
[0109] In addition, contact pads 305 for electrical connec-
tion with a flexible printed circuit board (not shown) may be
formed with a mesh form at one end of the electrode wirings
60. In this case, the contact pads 305 may be stacked and
manufactured in the same way as the aforementioned elec-
trode wiring layers 30a of the electrode wirings 60.
[0110] According to some embodiments of the present
invention, electrode patterns 20 may be formed as at least two
or more electrode layers, for example, thereby enhancing the
anti-corrosion and visibility of electrode patterns.
[0111] Through a multi-layered structure of electrode pat-
terns 20 of a touch sensor, an electrode layer of electrode
patterns 20, that contacts a transparent substrate, may be
formed as a thin film layer, for instance, thereby improving
the adhesion with the transparent substrate 10.
[0112] An upper electrode layer of electrode patterns 20,
which is exposed at an outermost layer and is visible to a user,
may be formed as an alloy layer including Ni, for example,
thereby reducing the visibility of the electrode patterns to the
user.
[0113] Analloy including Mn, Fe, and Si may be formed on
exposed portions of the electrode patterns 20 in order to
enhance the anti-corrosion of the electrode patterns 20 of the
touch sensor, for instance, thereby more effectively enhanc-
ing the reliability with respect to anti-corrosion.
[0114] A portion of an electrode layer, which contacts a
transparent substrate of electrode patterns of a touch sensor
may be formed as a thin film type alloy layer including Ni to
increase an etching rate during an etching process performed
to form electrode patterns, thereby achieving fine patterns.
[0115] In addition, a portion of an electrode layer, which
contacts a transparent substrate 10, is formed as a thin film
type alloy layer to increase the adhesion of the electrode
patterns 20, thereby easily ensuring the operational perfor-
mance and driving reliability of a touch sensor.
[0116] Although the embodiments of the present invention
have been disclosed for illustrative purposes, it will be appre-
ciated that the present invention is not limited thereto, and
those skilled in the art will appreciate that various modifica-
tions, additions and substitutions are possible, without
departing from the scope and spirit of the invention.
[0117] Accordingly, any and all modifications, variations
or equivalent arrangements should be considered to be within
the scope of the invention, and the detailed scope of the
invention will be disclosed by the accompanying claims.

What is claimed is:

1. A touch sensor comprising:

a transparent substrate; and

an electrode pattern formed on the transparent substrate,

wherein the electrode pattern is formed by stacking two or

more electrode layers.
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2. The touch sensor as set forth in claim 1, wherein the
electrode pattern is formed by sequentially stacking, from one
surface of the transparent substrate, a base layer as a first
electrode layer and a conductive layer as a second electrode
layer.

3. The touch sensor as set forth in claim 2, wherein the
electrode pattern is formed by further stacking a surface layer
as a third electrode layer on the second electrode layer.

4. The touch sensor as set forth in claim 1, further compris-
ing an electrode wiring connected to the electrode pattern for
electrical connection of the electrode pattern, wherein the
electrode wiring comprises a plurality of electrode wiring
layers corresponding to the respective electrode layers of the
electrode pattern.

5. The touch sensor as set forth in claim 1, wherein the
electrode pattern is formed with a mesh pattern.

6. The touch sensor as set forth in claim 4, further compris-
ing a mesh type contact pad formed at one end of the electrode
wiring for electrical connection of the electrode wiring.

7. The touch sensor as set forth in claim 2, wherein the
second electrode layer has higher conductivity than the first
electrode layer.

8. The touch sensor as set forth in claim 2, wherein the first
electrode layer has lower reflectivity than the second elec-
trode layer.

9. The touch sensor as set forth in claim 2, wherein the first
electrode layer includes at least one selected from a group
consisting of CuNi, NiCr, titanium (Ti), and molybdenum
(Mo), or an alloy thereof.

10. The touch sensor as set forth in claim 2, wherein the
second electrode layer includes at least one selected from a
group consisting of copper (Cu), aluminium (Al), and silver
(Ag) or an alloy thereof.

11. The touch sensor as set forth in claim 3, wherein the
third electrode layer includes at least one selected from a
group consisting of CuNi, NiCr, Ti, and Mo or an alloy
thereof.

12. The touch sensor as set forth in claim 3, wherein the first
electrode layer and/or the third electrode layer include at least
one selected from a group consisting of manganese (Mn), iron
(Fe), or silicon (Si).

13. The touch sensor as set forth in claim 12, wherein the
amount of Mn, Fe, or Si included in the first electrode layer
and/or the third electrode layer is 0.1 wt % to 3 wt %.

14. The touch sensor as set forth in claim 2, wherein the first
electrode layer includes 10 wt % to 80 wt % of Ni.

15. The touch sensor as set forth in claim 2, wherein the first
electrode layer includes 20 wt % to 70 wt % of Ni.

16. The touch sensor as set forth in claim 3, wherein the
third electrode layer includes 10 wt % to 80 wt % of Ni.

17. The touch sensor as set forth in claim 3, wherein the
third electrode layer includes 20 wt % to 70 wt % of Ni.

18. The touch sensor as set forth in claim 2, wherein the
second electrode layer is formed of an alloy including Cu and
Ni.

19. The touch sensor as set forth in claim 18, wherein the
amount of Ni included in the second electrode layer is 0.1 wt
% to 5 wt %.

20. The touch sensor as set forth in claim 2, wherein the first
electrode layer includes 3 wt % to 50 wt % of chrome (Cr).

21. The touch sensor as set forth in claim 2, wherein the first
electrode layer includes 5 wt % to 70 wt % of Cr.

22. The touch sensor as set forth in claim 3, wherein the
third electrode layer includes 3 wt % to 50 wt % of Cr.
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23. The touch sensor as set forth in claim 3, wherein the
third electrode layer includes 5 wt % to 70 wt % of Cr.

24. The touch sensor as set forth in claim 1, wherein the
transparent substrate has transmittance equal to or greater
than 85%.

25. The touch sensor as set forth in claim 1, wherein the
transparent substrate is formed as a resin layer.

26. The touch sensor as set forth in claim 25, wherein the
resin layer is formed of at least one of polyethylene tereph-
thalate (PET), polycarbonate (PC), polymethylmethacrylate
(PMMA), polyethylenenaphthalate (PEN), polyehtersulfone
(PES), cyclic olefin polymer (COP), triacetylcellulose (TAC)
film, polyvinyl alcohol (PVA) film, polyimide (PI) film, poly-
styrene (PS), K-resin containing biaxially oriented PS
(BOPS), or a combination thereof.

27. The touch sensor as set forth in claim 1, wherein the
transparent substrate is formed of glass or temperate glass.

28. The touch sensor as set forth in claim 2, wherein the first
electrode layer is formed to have a smaller thickness in the
stack direction than that of the second electrode layer.

29. The touch sensor as set forth in claim 3, wherein a
stack-direction thickness d1 of the first electrode layer, a
stack-direction thickness d2 of the second electrode layer,
and a stack-direction thickness d3 of the third electrode layer
satisfy a following conditional expression:

d1<d3<d2.

30. The touch sensor as set forth in claim 3, wherein the
sum of a stack-direction thickness d1 of the first electrode
layer, a stack-direction thickness d2 of the second electrode
layer, and a stack-direction thickness d3 of the third electrode
layer is 0.05 pm to 2 pm.

31. The touch sensor as set forth in claim 3, wherein a
stack-direction thickness of the first electrode layeris 0.01 um
to 1.935 um.
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32. The touch sensor as set forth in claim 3, wherein a
stack-direction thickness of the second electrode layer is 0.04
um to 1.975 pm.

33. The touch sensor as set forth in claim 3, wherein a
stack-direction thickness of the third electrode layer is 0.015
um to 1.95 um.

34. The touch sensor as set forth in claim 3, wherein a
stack-direction thickness d1 of the first electrode layer, a
stack-direction thickness d2 of the second electrode layer,
and a stack-direction thickness d3 of the third electrode layer
satisty a following conditional expression:

2%=d2/(d1+d2+d3)x100=98.75%.

35. A touch sensor, comprising:

a transparent substrate; and

a plurality of electrode patterns formed on the transparent
substrate, each of the electrode patterns comprising a
plurality of electrode layers.

36. The touch sensor of claim 35, wherein the electrode

layers comprise:

a base layer formed on one surface of the transparent sub-
strate and bonding the electrode patterns to the transpar-
ent substrate; and

a conductive layer, formed on the base layer, having elec-
trical conductivity.

37. The touch sensor of claim 36, wherein the electrode
layers further comprise a surface layer formed as an upper-
most layer of the electrode patterns, wherein the surface layer
is made of a material reducing visibility of the electrode
patterns or preventing corrosion of the electrode patterns.

38. The touch sensor of claim 35, further comprising an
electrode wiring coupled to the electrode patterns and having
a plurality of layers corresponding to the electrode layers of
the electrode patterns.
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