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ABSTRACT

A touch window according to an embodiment includes a
cover substrate on which a first area and a second area are
defined; a coil on the second area of the cover substrate; a first
substrate on the cover substrate; and a sensing electrode on
the first substrate.
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TOUCH WINDOW AND TOUCH DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims under 35 U.S.C. §119 to
Korean Patent Application No. 10-2014-0010738 filed 2014
Jan. 28, which is hereby incorporated by reference in its
entirety.

BACKGROUND
[0002] The disclosure relates to a touch window.
[0003] Recently, a touch panel for inputting specific com-

mands through the touch of an image displayed on a display
device by an input device, such as a stylus pen or a finger, has
been applied to various electronic appliances.

[0004] An EMR (electro magnetic resonance) scheme has
been expensively used as an input scheme of a stylus pen.
According to the EMR scheme, a coil is arranged on a printed
circuit board and voltage is applied to the coil to transmit
power. Due to the transmitted power, electromagnetic waves
are generated and the electromagnetic waves are absorbed in
an EMR pen. The EMR pen may include a condenser and a
loop and can emit again the absorbed electromagnetic waves
at a predetermined frequency.

[0005] The electromagnetic waves emitted from the EMR
pen are again absorbed in the coil of the printed circuit board,
s0 it is possible to determine the location of the EMR pen in
a touch screen.

[0006] In this case, the power transmission is achieved by
resonance and the coil requires a very low impedance char-
acteristic.

SUMMARY

[0007] The embodiment provides a touch window which
can be driven in a capacitive scheme and an EMR scheme.

[0008] According to the embodiment, there is provided a
touch window including a cover substrate on which a first area
and a second area are defined; a coil on the second area of the
cover substrate; a first substrate on the cover substrate; and a
sensing electrode on the first substrate.

[0009] According to the embodiment, the coil is disposed
on the cover substrate, so the thickness of the touch window
can be prevented from being increased. That is, if the coil is
formed on a separate layer, the cost and the thickness may be
increased, but the embodiment can solve this problem. There-
fore, the position sensing by the capacitance and the position
sensing by the EMR pen can be simultaneously performed
with a simple structure.

[0010] The coil may be disposed on a printing layer. Thus,
the high-temperature process or the high-temperature treat-
ment can be performed when forming the coil. That is, if the
coil formed on a film is subject to the high-temperature treat-
ment, the film may be damaged. However, according to the
embodiment, the coil is formed on the printing layer having
high resistance against the high temperature, so the reliability
of the process and the product can be improved.

[0011] Meanwhile, when the position is sensed by capaci-
tance detected as the finger touches the touch window, the coil
may serve as a ground electrode. That is, the coil may prevent
static electricity or ESD (electrostatic discharge).
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BRIEF DESCRIPTION OF THE DRAWINGS

[0012] FIG. 1 is an exploded perspective view showing a
touch window according to an embodiment.
[0013] FIG. 2 is a perspective view showing a bottom of a
touch window according to an embodiment.

[0014] FIG. 3 is a sectional view taken along line I-I' of
FIG. 1.
[0015] FIG. 4 is a perspective view showing a bottom of a

touch window according to another embodiment.

[0016] FIG. 5 is a perspective view showing a bottom of a
touch window according to still another embodiment.
[0017] FIGS. 6 to 9 are exploded perspective views show-
ing a touch window according to another embodiment.
[0018] FIGS. 10 to 13 are views showing a touch device, in
which a touch window is combined with a display panel,
according to an embodiment.

[0019] FIGS. 14 to 17 are views showing various touch
device systems including the touch device according to an
embodiment.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0020] In the description of the embodiments, it will be
understood that, when a layer (or film), a region, a pattern, or
a structure is referred to as being “on” or “under” another
substrate, another layer (or film), another region, another pad,
or another pattern, it can be “directly” or “indirectly” on the
other substrate, layer (or film), region, pad, or pattern, or one
or more intervening layers may also be present. Such a posi-
tion of the layer has been described with reference to the
drawings.

[0021] The thickness and size of each layer (film), region,
pattern, or structure shown in the drawings may be exagger-
ated, omitted or schematically drawn for the purpose of con-
venience or clarity. In addition, the size of each layer (film),
region, pattern, or structure does not utterly reflect an actual
size.

[0022] Hereinafter, embodiments will be described in
detail with reference to accompanying drawings.

[0023] Referring to FIGS. 1 to 3, a touch window according
to the embodiment may include a cover substrate 100, a first
substrate 200 and a circuit board 700.

[0024] The cover substrate 100 may be disposed at the
rightmost part of the touch window. Thus, the cover substrate
100 can protect various components disposed under the cover
substrate 100. An input device, such as a finger or a digitizer,
may touch a top surface of the cover substrate 100. The cover
substrate 100 may be flexible or rigid. For example, the cover
substrate 100 may include glass or plastic. In detail, the cover
substrate 100 may include chemically tempered/half-tem-
pered glass such as soda lime glass or aluminosilicate glass,
reinforced or flexible plastic such as polyimide (PI), polyeth-
ylene terephthalate (PET), propylene glycol (PPG), or poly-
carbonate (PC), or sapphire.

[0025] In addition, the cover substrate 100 may include an
optical isotropic film. For example, the cover substrate 100
may include cyclic olefin copolymer (COC), cyclic olefin
polymer (COP), optical isotropic polycarbonate (PC), or opti-
cal isotropic polymethyl methacrylate (PMMA).

[0026] The sapphire has superior electric characteristics,
such as permittivity, so that a touch response speed may be
greatly increased and a space touch such as hovering may be
easily implemented. In addition since the sapphire has a high
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surface hardness, the sapphire is applicable to a cover sub-
strate. The hovering signifies a technique for recognizing a
coordinate even in a position spaced apart from a display by
a short distance.

[0027] In addition, the cover substrate 100 may have a
curved portion to be bent. That is, the cover substrate 100 may
be bent to have a partial flat surface and a partial curved
surface. In detail, an end of the cover substrate 100 may be
bent to have a curved surface or may be bent or flexed to have
a surface including a random curvature.

[0028] Further, the cover substrate 100 may include a flex-
ible substrate 100 having a flexible property.

[0029] Inaddition, the cover substrate 100 may be a curved
substrate or a bended substrate. That is, the touch window
having the cover substrate 100 may be formed to have a
flexible, curved or bended property. For this reason, the touch
window according to the embodiment may be easily portable
and may be variously changed in design.

[0030] A sensing electrode, a wire electrode and the circuit
board 700 may be disposed on the cover substrate 100, but the
embodiment is not limited thereto. That is, the cover substrate
100 may be a support substrate.

[0031] The cover substrate 100 may have a first area AA
and a second area UA defined therein.

[0032] Animage may be displayed in the first area AA. The
image is not displayed in the second area UA provided at a
peripheral portion of the first area AA.

[0033] In addition, the position of an input device (e.g.,
finger) may be sensed in at least one of the first area AA and
the second area UA. If the input device, such as a finger,
touches the touch window, the variation of capacitance occurs
in the touched part by the input device, and the touched part
subject to the variation of the capacitance may be detected as
a touch point.

[0034] Forinstance, the cover substrate 100 may be defined
as the first area AA and the second area UA surrounding the
first area AA.

[0035] Inaddition, the cover substrate 100 may be defined
as the first area AA and the second area UA disposed at both
ends of the first area AA. The first substrate 200 may be
disposed at a position corresponding to the first area AA. That
is, the first substrate 200 may overlap with the first area AA.
Thus, the touch and information input may be achieved in the
first area AA.

[0036] For example, the first substrate 200 may have a size
corresponding to the first area AA and may overlap with the
first area AA of the cover substrate 100 without overlapping
with the second area UA.

[0037] The first substrate 200 may have a material and/or a
property identical to that of the cover substrate 100.

[0038] An adhesive layer 400 may be further disposed
between the cover substrate 100 and the first substrate 200.
The adhesive layer 400 may be an optical transparent adhe-
sive.

[0039] The coil 130 is disposed on the second area UA. In
detail, the cover substrate 100 may include one surface 100a,
to which a touch command input is performed by a user, and
the other surface 1005 opposite to the one surface 100a. The
coil 130 may be disposed at an edge of the other surface 1005.
[0040] Therefore, the coil 130 may be disposed in all
regions except for the region where the first substrate 200 is
disposed. The coil 130 may not make contact with the first
substrate 200. The coil 130 may not overlap with the first
substrate 200. For instance, the coil 130 may have a loop
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shape, but the embodiment is not limited thereto. Thus, an
electrode base disposed on the first substrate 200 may not
electrically interfere with the coil 130. That is, according to
the embodiment, the interference between the coil 130 and
the sensing electrode may be solved by spacing the coil 130
from the sensing electrode without providing an additional
shielding member for the coil 130 and the sensing electrode.
[0041] Thecoil 130 may extend along an edge ofthe second
area UA. Referring to FIG. 2, the coil 130 may include a first
coil 135 and a second coil 136 spaced apart from the first coil
135. The first and second coils 135 and 136 may extend while
surrounding the edge of the second area UA.

[0042] The coil 130 may have various line widths unless
overlapping with the first substrate 200.

[0043] A wire 131 may be connected to the coil 130 to
transmit power. A pad part 132 may be further disposed at the
end of the wire 131 and the pad part 132 may be connected to
the circuit board 700.

[0044] The coil 130 may include a conductive material. For
example, the coil 130 may include metal oxide, such as
indium tin oxide, indium zinc oxide, copper oxide, tin oxide,
zinc oxide, or titanium oxide.

[0045] In addition, the coil may include a nanowire, a pho-
tosensitive nanowire film, carbon nanotube (CNT), graphene,
conductive polymer or a mixture thereof.

[0046] Especially, since the coil 130 may be disposed on
the second area UA, the coil 130 may include an opaque
conductive material.

[0047] For instance, the coil 130 may include various met-
als. For example, the coil 130 may include at least one of Cr,
Ni, Cu, Al, Ag, Mo, Au, Ti and an alloy thereof.

[0048] Ifthe coil 130 is formed by using the metal, the coil
130 may have a low resistance and power can be transmitted
with high efficiency by using a digitizer pen 300.

[0049] A printing layer 500 may be formed in the second
area UA. The printing layer 500 may cover the coil 130 and
the circuit board 700 such that the coil 130 and the circuit
board 700 cannot be viewed from the outside. The printing
layer 500 may be coated with a material having a predeter-
mined color. That is, the printing layer 500 may have a color
suitable for a desired outer appearance thereof. For example,
the printing layer 500 may include black or white pigments to
represent black or white. Otherwise, various color films can
be used to express various colors, such as red and blue.
[0050] The printing layer 500 may be formed through one-
color printing, two-color printing or three-color printing. The
printing layer 500 may be formed by coating black ink or
white ink according to the desired outer appearance thereof. A
pattern may be formed on the printing layer 500 to realize a
desired logo. That is, the desired logo may be formed in the
printing layer 500 through various schemes. The printing
layer 500 may be formed through deposition, print, and wet
coating schemes. The printing layer 500 may have at least one
layer. For instance, the printing layer 500 may be prepared as
a single layer or as at least two layers having widths different
from each other.

[0051] At this time, the coil 130 may be disposed on the
printing layer 500.

[0052] In detail, the printing layer 500 may directly make
contact with the second area UA of the other surface 1005 of
the cover substrate 100. In addition, the coil 130 may directly
make contact with the other surface of the printing layer 500
when one surface of the printing layer 500 makes contact with
the other surface 1005 of the cover substrate 100.
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[0053] Thus, the high-temperature process or the high-tem-
perature treatment can be performed when forming the coil
130. That is, if the coil 130 formed on a film is subject to the
high-temperature treatment, the film may be damaged. How-
ever, according to the embodiment, the coil 130 is formed on
the printing layer 500 having high resistance against the high
temperature, so the reliability of the process and the product
can be improved.

[0054] Meanwhile, the sensing electrode 210 and a wire
electrode 220 may be disposed on the first substrate 200. In
detail, one surface of the adhesive layer 400 may be disposed
on the other surface 1005 of the cover substrate 100 and the
first substrate 200 may be disposed on the other surface of the
adhesive layer 400. That is, the adhesive layer 400 may be
interposed between the cover substrate 100 and the first sub-
strate 200.

[0055] The sensing clectrode 210 may sense the input
device. Although FIG. 1 shows the sensing electrode 210 in
the form of a bar, the embodiment is not limited thereto. The
sensing electrode 210 may have various shapes if it can sense
the touch of the input device, such as a finger.

[0056] The sensingelectrode 210 may include a transparent
conductive material which allows electricity to flow there-
through without interfering with light transmission. For
instance, the sensing electrode 210 may include metal oxide,
such as indium tin oxide, indium zinc oxide, copper oxide, tin
oxide, zinc oxide, or titanium oxide.

[0057] Inaddition, the sensing electrode 210 may include a
nanowire, a photosensitive nanowire film, carbon nanotube
(CNT), graphene, conductive polymer or a mixture thereof.
[0058] The sensing electrode 210 may include various met-
als. For example, the sensing electrode 210 may include at
least one of Cr, Ni, Cu, Al, Ag, Mo, Au, Ti and an alloy
thereof.

[0059] The sensing electrode 210 (or wire electrode) may
have a mesh shape. In detail, the sensing electrode 210 may
have a plurality of sub-electrodes which cross each other in
the mesh shape.

[0060] In detail, the sensing electrode 210 may include
mesh lines and mesh openings between the mesh lines due to
the sub-electrodes which cross each other in the mesh shape.
[0061] The mesh line may have a line width in the range of
about 0.1 pm to about 10 um. If the mesh line has a line width
less than 0.1 pm, it may be impossible to form the mesh line
through the manufacturing process or the short circuit may
occur in the mesh line. If the mesh line has a line width above
10 pm, the electrode pattern may be viewed from the outside
so the visibility may be lowered. Preferably, the line width of
the mesh line may be in the range of 0.5 um to 7 pm. More
preferably, the line width of the mesh line may be in the range
of 1 um to 3.5 um.

[0062] The mesh opening may have various shapes. For
instance, the mesh opening may have various shapes such as
a polygonal shape including a rectangular shape, a diamond
shape, a pentagonal shape or a hexagonal shape, or a circular
shape. In addition, the mesh opening may have a regular
shape or a random shape.

[0063] Since the sensing electrode 210 has the mesh shape,
it is possible to hide the pattern of the sensing electrode 210
on the first area AA, that is, the display area. That is, even
though the sensing electrode 210 is formed of metal, the
pattern may not be viewed. In addition, even if the sensing
electrode 210 is applied to a large-size touch window, the
resistance of the touch window may be lowered.
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[0064] Although FIG. 1 shows the sensing electrode 210
extending in one direction, the embodiment is not limited
thereto. The sensing electrode 210 may include a sensing
electrode extending in one direction and a sensing electrode
extending in the other direction crossing the one direction.
[0065] An electromagnetic touch object, such as the digi-
tizer pen 300, may touch the one surface 100a of the cover
substrate 100. A resonance circuit 300a may be provided in
the digitizer pen 300 and the sensing electrode 210 senses the
position of the digitizer pen 300 by detecting a signal gener-
ated from the resonance circuit 300a.

[0066] Although it has been illustrated that the coil 130
transmits the power and the sensing electrode 210 receives the
power, this is illustrative purpose only. The sensing electrode
210 may transmit the power and the coil 130 may receive the
power.

[0067] In detail, the electromagnetic waves are generated
as the power is transmitted to the coil 130 arranged on the
touch window. The electromagnetic waves are absorbed in
the digitizer pen 300 and the digitizer pen 300 may emit again
the electromagnetic waves at a predetermined frequency.
Thus, the sensing electrode 210 can detect the position of the
digitizer pen 300 by sensing electromagnetic variation that
occurs according to the approach of the digitizer pen 300.
[0068] Meanwhile, when the finger touches the cover sub-
strate 100, the sensing electrode 210 may detect the contact
position by sensing the capacitance variation.

[0069] According to the embodiment, the coil 130 is dis-
posed on the cover substrate 100, so the thickness of the touch
window can be prevented from being increased. That is, if the
coil 130 is formed on a separate layer, the cost and the thick-
ness may be increased, but the embodiment can solve this
problem. Therefore, the position sensing by the capacitance
and the position sensing by the EMR can be simultaneously
performed with a simple structure.

[0070] Meanwhile, when the position is sensed by the
capacitance detected as the finger touches the touch window,
the coil 130 may serve as a ground electrode. That is, the coil
130 may prevent static electricity or ESD (electrostatic dis-
charge) in the touch window. That is, the static electricity or
ESD may flow along a path of the coil 130, so the static
electricity or ESD may not be introduced into the touch win-
dow. Since the coil 130 is arranged along the edge ofthe cover
substrate 100, the static electricity or ESD introduced into the
touch window can be effectively blocked. The coil 130 may
be arranged along the entire edge of the cover substrate 100.
The coil 130 may be connected to the circuit board 700 to
discharge the ESD in the touch window as an electric signal.
Thus, the signal interference can be prevented, so that the
accuracy and reliability ofthe touch operation can be ensured.
[0071] The wire electrode 220 may be disposed on the first
substrate 200 to electrically connect the sensing electrodes
210. The wire electrode 220 may be formed of a metal having
superior electric conductivity. The wire electrode 220 may
include a conductive material. For instance, the wire elec-
trode 220 may include a material identical to a material con-
stituting the sensing electrode 210 described above

[0072] A wire pad part 230is disposed at the end of the wire
electrode 220. The wire pad part 230 may be connected to the
circuit board 700. The wire pad part 230 may be connected to
a connection part 310 of the circuit board 700.

[0073] The circuit board 700 may include various types of
circuit boards. For instance, the circuit board 700 may include
a flexible printed circuit board (FPCB).
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[0074] Although not shown in the drawings, a connector
and a driving chip may be mounted on the circuit board 700.
[0075] Meanwhile, hereinafter, a touch window according
to another embodiment will be described with reference to
FIG. 4. The details of structures or components the same as or
similar to those of the above-described embodiments will be
omitted for the purpose of convenience or clarity.

[0076] Referring to FIG. 4, the coil 130 may include a first
coil 137 and a second coil 138. The first and second coils 137
and 138 may have the same or similar shape and size. The first
and second coils 137 and 138 may have a ring shape. The first
and second coils 137 and 138 may be arranged along an edge
of'the second area UA. In detail, a plurality of first and second
coils 137 and 138 may be arranged along the edge of the
second area UA.

[0077] Hereinafter, a touch window according to still
another embodiment will be described with reference to FIG.
5. The details of structures or components the same as or
similar to those of the above-described embodiments will be
omitted for the purpose of convenience or clarity.

[0078] Referring to FIG. 5, the coil 130 may include a first
coil 137 and a second coil 138. The first and second coils 137
and 138 may have the same or similar shape and size. The first
and second coils 137 and 138 may have a ring shape. The first
and second coils 137 and 138 may be arranged along an edge
of'the second area UA. A plurality of first and second coils 137
and 138 may be arranged along the edge of the second area
UA.

[0079] Inthis case, as shown in FIG. 5, the second area UA
may be disposed only at both ends of the first area AA. Thus,
the first and second coils 137 and 138 may be arranged on the
second area UA disposed at both ends of the first area AA.
[0080] Such an arrangement can reduce or remove the
thickness of the bezel formed at both sides of the touch
window. Thus, the design limitation of the touch window
caused by the bezel can be overcome.

[0081] Meanwhile, referring to FIG. 6, in the touch window
according to another embodiment, a second substrate 202
may be disposed under a first substrate 201. In addition, a
second sensing electrode 212 may be disposed on the second
substrate 202. That is, the first and second sensing electrodes
211 and 212 may be disposed on mutually different sub-
strates, so the touch window may have various structures.
[0082] Referring to FIG. 7, the first sensing electrode 211
may be directly formed on a bottom surface of the cover
substrate 100. In this case, an electrode substrate to form the
first sensing electrode 211 can be omitted and the thickness of
the touch window can be reduced.

[0083] Referring to FIG. 8, in the touch window according
to another embodiment, the first sensing electrode 211 may be
disposed on an intermediate layer 400 and the second sensing
electrode 212 may be disposed on the first substrate 201
disposed under the intermediate layer 400. The first and sec-
ond sensing electrodes 211 and 212 may be disposed on
mutually different substrates, so the touch window may have
various structures.

[0084] Referring to FIG. 9, in the touch window according
to another embodiment, the first sensing electrode 211 and the
second sensing electrode 212 may be disposed on the cover
substrate 100.

[0085] In this case, the first sensing electrode 211 and the
second sensing electrode 212 may be insulated from each
other on the cover substrate 100.
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[0086] A bridge electrode (not shown) may be disposed on
one surface of the cover substrate 100 on which the sensing
electrodes 211 and 212 are disposed. For example, the bridge
electrode may be disposed in a bar shape. In detail, the bridge
electrodes may be spaced apart from each other by a prede-
termined interval on the first area AA in the bar shape.
[0087] Aninsulating material (not shown) may be provided
on the bridge electrode. In detail, an insulating material may
be partially provided on the bridge electrode and a part of the
bridge electrode may be covered with the insulating material.
For example, when the bridge electrode is formed in a bar
shape, the insulating material may be provide on an area
except for one end and the opposite end, that is, both ends of
the bridge electrode.

[0088] The first sensing electrodes 211 may extend while
being connected to each other on the insulating material. For
example, the first sensing electrodes 211 extending in the first
direction may be connected to each other on the insulating
material.

[0089] In addition, the second sensing electrodes 212 may
be connected to the bridge electrode. In detail, the second
sensing electrodes 212 spaced apart from each other may be
connected to the bridge electrode, such that the second sens-
ing electrodes 212 extend in the second direction.

[0090] Thus, the first and second sensing electrodes 211
and 212 may be electrically connected to the bridge electrode
without being short-circuited with each other due to the insu-
lating material.

[0091] Therefore, a substrate to form the sensing electrodes
211 and 212 may be omitted, so the thickness of the touch
window can be reduced.

[0092] Hereinafter, a touch device, in which the touch win-
dow described above is combined with a display panel, will
be described with reference to FIGS. 10 to 13.

[0093] Referring to FIG. 10, the touch device according to
the embodiment may include a touch panel disposed on a
display panel 600.

[0094] In detail, referring to FIG. 10, the touch device may
be formed by coupling the cover substrate 100 and the display
panel 600 to each other. The cover substrate 100 and the
display panel 600 may be bonded to each other through an
adhesive layer 700. For example, the cover substrate 100 and
the display panel 600 may be combined with each other
through the adhesive layer 650 including optical clear adhe-
sive (OCA).

[0095] Inaddition, when a substrate 110 is further disposed
onthe cover substrate 100, the touch device may be formed by
coupling the substrate 110 and the display panel 600. The
cover substrate 100 and the display panel 600 may be bonded
to each other through the adhesive layer 650. For example, the
cover substrate 100 and the display panel 600 may be com-
bined with each other through the adhesive layer 650 includ-
ing optical clear adhesive (OCA).

[0096] Referring to FIG. 11, the display panel 600 may
include first and second panel substrates 610 and 620.
[0097] If the display panel 600 is a liquid crystal display
panel, the display panel 600 may have a structure in which the
first panel substrate 610 including a thin film transistor (TFT)
and a pixel electrode is combined with the second panel
substrate 620 including color filter layers while a liquid crys-
tal layer is interposed between the first and second panel
substrates 610 and 620.

[0098] Further, the display panel 600 may be a liquid crys-
tal display panel having a color filter on transistor (COT)
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structure formed by combining the first panel substrate 610
formed thereon with the TFT, a color filter, and a black matrix
with the second panel substrate 620 while the liquid crystal
layer is interposed between the first and second panel sub-
strates 610 and 620. In other words, the TFT may be formed
on the first panel substrate 610, a protective layer may be
formed on the TFT, and the color filter layer may be formed
on the protective layer. In addition, the pixel electrode, which
makes contact with the TFT, is formed on the first panel
substrate 610. In this case, to improve an aperture ratio and
simplify a mask process, the black matrix may be omitted,
and a common electrode may perform a function of the black
matrix together with the inherent function thereof.

[0099] In addition, when the display panel 600 is a liquid
crystal panel, the display device may further include a back-
light unit for providing light at the back of the display panel
600.

[0100] When the display panel 600 is an organic electrolu-
minescence light emitting device, the display panel 600
includes a self-luminescence device which does not require
any additional light source. A thin film transistor is formed on
the first panel substrate 610 of the display panel 600, and an
organic light-emitting device (OLED) making contact with
the thin film transistor is formed. The OLED may include an
anode, a cathode and an organic light-emitting layer formed
between the anode and the cathode. In addition, the display
panel 600 may further include the second panel substrate 620,
which performs the function of an encapsulation substrate for
encapsulation, on the OLED.

[0101] Referring to FIG. 12, a touch device according to an
embodiment may include a touch panel formed integrally
with the display panel 600. That is, a substrate supporting at
least one sensing electrode may be omitted.

[0102] In detail, at least one sensing electrode may be dis-
posed on at least one surface of the display panel 600. That is,
at least one sensing electrode may be formed on at least one
surface of the first or second panel substrate 610 or 620.
[0103] In this case, at least one sensing electrode may be
formed on a top surface of the substrate disposed at an upper
portion.

[0104] Referring to FI1G. 12, the first sensing electrode 211
may be disposed on one surface of the cover substrate 100. In
addition, the first wire connected to the first sensing electrode
211 may be disposed. In addition, the second sensing elec-
trode 212 may be disposed on one surface of the display panel
600. Further, the second wire connected to the second sensing
electrode 212 may be disposed.

[0105] The adhesive layer 650 may be disposed between
the cover substrate 100 and the display panel 600 so that the
cover substrate 100 is combined with the display panel 600.
[0106] In addition, the cover substrate 100 may further
include a polarizing plate below the cover substrate 100. The
polarizing plate may be a linear polarizing plate or an anti-
reflection polarizing plate. For example, when the display
panel 600 is a liquid crystal display panel, the polarizing plate
may be a linear polarizing plate. In addition, when the display
panel 600 is an organic electroluminescence display panel,
the polarizing plate may be an anti-reflection polarizing plate.
[0107] According to a touch device of an embodiment, at
least one substrate for supporting the sensing electrode may
be omitted. Thus, the touch device may have a thin thickness
and a light weight.

[0108] Hereinafter, a touch device according to still another
embodiment will be described with reference to FIG. 13. In
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the following description, the parts similar or identical to
those of the previously described embodiment will be omitted
for the purpose of clear and brief description. The same ref-
erence numbers will be assigned to the same elements.
[0109] Referring to FIG. 13, a touch device according to an
embodiment may include a touch panel integrated with the
display panel 600. That is, the substrate for supporting at least
one sensing electrode may be omitted.

[0110] For example, a sensing electrode, which serves as a
sensor disposed in the first area to sense a touch, and a wire,
through which an electrical signal is applied to the sensing
electrode, may be formed inside the display panel. In detail, at
least one sensing electrode or at least one wire may be dis-
posed inside the display panel.

[0111] The display panel includes the first and second sub-
strates 610 and 620. In this case, at least one of the first and
second sensing electrodes 211 and 212 is disposed between
the first and second panel substrates 610 and 620. That is, at
least one sensing electrode may be disposed on at least one
surface of the first or second substrate 610 or 620.

[0112] Referring to FIG. 13, the first sensing electrode 211
may be disposed on one surface of the cover substrate 100. In
addition, the first wire connected to the first sensing electrode
211 may be disposed. Further, the second sensing electrode
212 and the second wire may be formed between the first and
second panel substrates 610 and 620. That is, the second
sensing electrode 212 and the second wire may be disposed
inside the display panel, and the first sensing electrode 211
and the first wire may be disposed outside the display panel.
[0113] The second sensing electrode 212 and the second
wire may be disposed on the top surface of the first panel
substrate 610 or the bottom surface of the second panel sub-
strate 620.

[0114] In addition, a polarizing plate may be further pro-
vided under the cover substrate 100.

[0115] When the display panel is a liquid crystal display
panel and the second sensing electrode is formed on the top
surface of the first substrate 610, the sensing electrode may be
formed with a thin film transistor (TFT) or a pixel electrode.
In addition, when the second sensing electrode is formed on
the bottom surface of the second panel substrate 620, a color
filter layer may be formed on the sensing electrode or the
sensing electrode may be formed on the color filter layer.
When the display panel is an organic electroluminescence
light emitting device and the second sensing electrode is
formed on the top surface of the first panel substrate 610, the
second sensing electrode may be formed with a thin film
transistor or an organic light emitting device.

[0116] The touch device according to an embodiment may
omit at least one substrate supporting a sensing electrode. For
this reason, the touch device having a thin thickness and a
light weight may be formed. In addition, the sensing electrode
and the wire are formed with a device formed on the display
panel, so that the process may be simplified and the cost may
be reduced.

[0117] Hereinafter, one example of a display, to which the
touch window according to the embodiments described above
is applied, will be described with reference to FIGS. 14 to 17.
[0118] Referring to FIG. 14, a mobile terminal is shown as
one example of the touch device. The mobile terminal may
include the first area AA and the second area UA. The first
area AA may sense a touch signal through the touch by a
finger, and a command icon pattern part and a logo may be
formed in the second area UA.
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[0119] Referring to FIG. 15, the touch window may include
a flexible touch window which can be bent. Accordingly, the
touch display including the flexible touch window may be a
flexible touch display. Thus, a user may bend or flex the
flexible touch window with the hand of the user. The flexible
touch window may be applied to a wearable device.
[0120] Referring to FIG. 16, the touch window may be
applied to a vehicle navigation system as well as a touch
device of a mobile terminal.
[0121] In addition, referring to FIG. 17, the touch window
may be applied to an inner part of a vehicle. In other words,
the touch window may be applied to various parts in the
vehicle. Accordingly, the touch window may be applied to a
dashboard as well as a PND (Personal Navigation Display),
so that a CID (Center Information Display) may be realized.
However, the embodiment is not limited to the above, and
such a touch device may be used for various electronic appli-
ances.
[0122] Any reference in this specification to “one embodi-
ment,” “an embodiment,” “example embodiment,” etc.,
means that a particular feature, structure, or characteristic
described in connection with the embodiment is included in at
least one embodiment of the invention. The appearances of
such phrases in various places in the specification are not
necessarily all referring to the same embodiment. Further,
when a particular feature, structure, or characteristic is
described in connection with any embodiment, it is submitted
that it is within the purview of one skilled in the art to effect
such feature, structure, or characteristic in connection with
other ones of the embodiments.
[0123] Although embodiments have been described with
reference to a number of illustrative embodiments thereof, it
should be understood that numerous other modifications and
embodiments can be devised by those skilled in the art that
will fall within the spirit and scope of the principles of this
disclosure. More particularly, various variations and modifi-
cations are possible in the component parts and/or arrange-
ments of the subject combination arrangement within the
scope of the disclosure, the drawings and the appended
claims. In addition to variations and modifications in the
component parts and/or arrangements, alternative uses will
also be apparent to those skilled in the art.

1. A touch window comprising:

acover substrate on which a first area and a second area are

defined;

a coil on the second area of the cover substrate;

a first substrate on the cover substrate; and

a sensing electrode on the first substrate.

2. The touch window of claim 1, wherein the second area
surrounds the first area.

3. The touch window of claim 1, wherein the second area is
disposed at both ends of the first area.

2 <
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4. The touch window of claim 1, wherein one surface of a
printing layer directly makes contact with the second area
formed on an opposite surface of the cover substrate and the
coil directly makes contact with an opposite surface of the
printing layer.

5. The touch window of claim 2, wherein the sensing elec-
trode is disposed on a region of the first substrate which
overlaps with the first region.

6. The touch window of claim 1, wherein the sensing elec-
trode senses an electromagnetic field generated by a touch
object.

7. The touch window of claim 1, wherein the coil includes
a first coil and a second coil spaced apart from the first coil.

8. The touch window of claim 7, wherein the first coil and
the second coil surround an edge of the second area.

9. The touch window of claim 7, wherein the first coil and
the second coil are arranged along an edge of the second area.

10. The touch window of claim 1, further comprising a wire
to electrically connect the coil.

11. The touch window of claim 1, wherein the coil has a
function of a ground electrode.

12. The touch window of claim 1, wherein the coil includes
an opaque conductive metal.

13. The touch window of claim 1, wherein the first sub-
strate has a size corresponding to the first area of the cover
substrate and overlaps with the first area.

14. The touch window of claim 13, wherein the sensing
electrode includes a first sensing electrode extending in a first
direction and a second sensing electrode extending in a sec-
ond direction.

15. The touch window of claim 14, further comprising a
second substrate under the first substrate, wherein the first
sensing electrode is disposed on the first substrate and the
second sensing electrode is disposed on one surface of the
second substrate.

16. The touch window of claim 14, wherein the first sens-
ing electrode is disposed on the first area of the cover substrate
and the second sensing electrode is disposed on the first
substrate.

17. The touch window of claim 1, wherein the sensing
electrode includes a first sensing electrode extending in a first
direction and a second sensing electrode extending in a sec-
ond direction, and the first and second sensing electrodes are
disposed on the first area of the cover substrate.

18. The touch window of claim 1, further comprising at
least one panel substrate under the cover substrate, wherein
the sensing electrode is disposed on at least one surface of the
panel substrate.

19. The touch window of claim 1, wherein coil has a closed
loop shape and is disposed on an upper end and a lower end of
the cover substrate.

20. A touch device including a touch window of claim 1.

#* #* #* #* #*

BOE v. Samsung IPR2025-01476

Ex-1055





