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ORGANIC LIGHT-EMITTING DISPLAY
DEVICE HAVING TOUCHSCREEN AND
METHOD OF MANUFACTURING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims the benefit of Korean Pat-
ent Application No. 10-2017-0070901, filed on Jun. 7, 2017,
which is hereby incorporated by reference in its entirety as
if fully set forth herein.

BACKGROUND

Field of the Disclosure

[0002] The present disclosure relates to a display device,
and more particularly, to an organic light-emitting display
device and a method of manufacturing the same to have a
touchscreen in which the configuration of a pad unit and a
circuit board connected to the pad unit is simplified, result-
ing in bonding stability and an improved form factor of the
device.

Description of the Background

[0003] A touchscreen is an input device that is disposed on
a display device and allows a user to input a command by
selecting a content appearing on a screen of a display device
or the like with the human hand or an object. That is, the
touchscreen converts a contact position that the human hand
or the object directly touches into an electrical signal, and
receives the content selected at the contact position as an
input signal. The touchscreen may eliminate a separate input
device, which is connected to the display device and oper-
ates, such as a keyboard or a mouse, and thus the use range
thereof is gradually expanding.

[0004] Such a touchscreen is generally attached to the
front surface of a display panel, such as a liquid crystal
display panel or an organic light-emitting diode display
panel, via an adhesive. In this case, since the touchscreen is
separately manufactured and attached to the front surface of
the display panel, the manufacturing process becomes com-
plicated due to the addition of such an attachment process.
Moreover, upon attachment of such different types of panels,
misalignment or the like may deteriorate yield, which causes
increase in processing burden and costs.

SUMMARY

[0005] Accordingly, the present disclosure is directed to
an organic light-emitting display device having a touch-
screen and a method of manufacturing the same that sub-
stantially obviate one or more problems due to limitations
and disadvantages of the related art.

[0006] The present disclosure has been provided to solve
the problems described above, and an object of the present
disclosure is to provide an organic light-emitting display
device having a touchscreen in which the configuration of a
pad unit and a circuit board connected to the pad unit is
simplified, resulting in bonding stability and an improved
form factor of the device, and a method of manufacturing the
same.

[0007] Additional advantages and features of the disclo-
sure will be set forth in part in the description which follows
and in part will become apparent to those having ordinary
skill in the art upon examination of the following or may be
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learned from practice of the disclosure. The other advan-
tages of the disclosure may be realized and attained by the
structure particularly pointed out in the written description
and claims hereof as well as the appended drawings.

[0008] To achieve these and other advantages and in
accordance with the purpose of the disclosure, as embodied
and broadly described herein, in an organic light-emitting
display device having a touchscreen, a display pad and a
touch pad for a touchscreen are provided on the same side
of a substrate through a common formation process,
whereby easy arrangement as well as connection stability
due to the prevention of a difference in height between the
pads and a circuit board may be achieved.

[0009] In accordance with one aspect of the present dis-
closure, an organic light-emitting display device includes a
substrate including an active area and a non-active area, a
plurality of thin-film transistors disposed in the active area,
a plurality of light-emitting elements connected to the
respective thin-film transistors in the active area, an encap-
sulation layer configured to cover the thin-film transistors
and the light-emitting elements, a touch electrode array
including a plurality of first touch electrodes and second
touch electrodes arranged on the encapsulation layer to
intersect each other in the active area, a plurality of display
pads and a plurality of touch pads arranged in the non-active
area on a same side of the substrate so as to be parallel to and
spaced apart from each other, and a flexible printed circuit
board connected both to the display pads and to the touch
pads.

[0010] The organic light-emitting display device further
includes a plurality of touch link wires provided in the
non-active area above the encapsulation layer on the sub-
strate and configured to connect the touch pads to the first
touch electrodes and the second touch electrodes, respec-
tively, and a plurality of display link wires provided in the
non-active area below the encapsulation layer on the sub-
strate and configured to connect the display pads to the
thin-film transistors, respectively.

[0011] The touch link wires and the display link wires ma
include an overlapping portion by interposing the encapsu-
lation layer therebetween.

[0012] Each first touch electrode may include a first touch
pattern and a first bridge, each second touch electrode may
include a second touch pattern and a second bridge, the first
touch pattern and the second touch pattern may be in the
same layer, the first bridge may be integrated with the first
touch pattern, and the second bridge may be located in a
layer different from the first touch pattern and the second
touch pattern interposing a touch insulation layer therebe-
tween at an intersection of the first touch electrode and the
second touch electrode, and may be connected to the second
touch pattern through a touch connection hole formed in the
touch insulation layer.

[0013] Each touch pad may include touch pad electrodes
in multiple layers, and each touch link wire may be located
in the same layer as the second bridge, and may be integrated
with the touch pad electrode forming at least one layer of the
touch pad.

[0014] Each touch pad may include touch pad electrodes
in multiple layers, each touch link wire may be located in the
same layer as the first bridge, and at least one touch pad
electrode constituting the touch pad may be lengthened so as
to be connected to the touch link wire.
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[0015] Each touch pad may include touch pad electrodes
in multiple layers. the organic light-emitting display device
may further include one or more insulation layers between
the touch link wires and at least one touch pad electrode of
the touch pad, and each touch link wire may be electrically
connected to the at least one touch pad electrode through a
connection hole formed in the one or more insulation layers.

[0016] The one or more insulation layers between the
touch link wires and the at least one touch pad electrode of
the touch pad may be inorganic layers.

[0017] Each display pad may include a first display pad
electrode in the same layer as the thin-film transistors and a
second display pad electrode in a layer different from the
first display pad electrode, and each touch pad may include
a first touch pad electrode in the same layer as the first
display pad electrode and a second touch pad electrode in the
same layer as the second display pad electrode.

[0018] The second display pad electrode and the second
touch pad electrode may be located in the same layer as the
first touch pattern and the second touch pattern.

[0019] The one or more insulation layers including the
connection hole may be located between the first touch pad
electrode and the touch link wire, and the connection hole
may be located above the first touch pad electrode and below
the touch link wire.

[0020] The organic light-emitting display device may fur-
ther include a connection pad electrode located in the same
layer as one layer of the light-emitting elements between a
first touch pad electrode and a second touch pad electrode of
each touch pad.

[0021] Each light-emitting element may include an anode
electrode connected to a corresponding one of the thin-film
transistors, a cathode electrode disposed to face the anode
electrode, and at least one light-emitting stack disposed
between the anode electrode and the cathode electrode and
configured to generate white light, and the organic light-
emitting display device may further include a color filter
disposed above one of the cathode electrode, the encapsu-
lation layer, and the first and second touch electrodes.

[0022] In accordance with another aspect of the present
disclosure, a method of manufacturing an organic light-
emitting display device includes forming a plurality of
thin-film transistors disposed in an active area of a substrate,
and forming a plurality of first display pad electrodes and a
plurality of first touch pad electrodes parallel to the first
display pad electrodes on a same side of the substrate in a
non-active area located outside the active area, forming
light-emitting elements connected to the respective thin-film
transistors in the active area of the substrate, forming an
encapsulation layer to cover the thin-film transistors and the
light-emitting elements, forming a touch electrode array
including a first touch electrode and a second touch elec-
trode intersecting each other in the active area above the
encapsulation layer, and forming second display pad elec-
trodes and second touch pad electrodes connected respec-
tively to the first display pad electrodes and the first touch
pad electrodes in the non-active area, and connecting the
second display pad electrodes and the second touch pad
electrodes to a flexible printed circuit board.

[0023] The step of forming the first display pad electrodes
and the first touch pad electrodes, may comprise forming a
plurality of display link wires to connect the first display pad
electrodes with the respective thin-film transistors.
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[0024] The step of forming the touch electrode array, the
second display pad electrodes, and the second touch pad
electrodes, may comprise forming a plurality of touch link
wires to connect the first and second touch electrodes with
the respective second touch pad electrodes.

[0025] The forming the first and second touch electrodes
may include forming a plurality of first bridges in the active
area on the encapsulation layer, forming a touch insulation
layer including touch connection holes corresponding to
opposite sides of each first bridge, and forming, on the touch
insulation layer, a plurality of first touch patterns, which are
connected at opposite sides thereof to neighboring first
bridges through the touch connection holes, a plurality of
second touch patterns, which are spaced apart from the first
touch patterns and the touch connection holes, and a plu-
rality of second bridges, which are located in the same layer
as the second touch patterns and are connected to the second
touch patterns.

[0026] The touch link wire may be formed in the same
layer as the first bridges.

[0027] The step of forming the touch link wire, may
comprise forming the touch link wire may so as to overlap
each first touch pad electrode.

[0028] The method of manufacturing the organic light-
emitting display device may further comprise electrically
connecting the touch link wire to each second touch pad
electrode by irradiating a laser from a bottom side of the
substrate to an overlapping portion of the touch link wire and
the first touch pad electrode.

[0029] The step of forming the touch insulation layer, may
comprise forming connection holes to expose each first
touch pad electrode and each first display pad electrode,
respectively.

[0030] It is to be understood that both the foregoing
general description and the following detailed description of
the present disclosure are exemplary and explanatory and
are intended to provide further explanation of the disclosure
as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0031] The accompanying drawings, which are included
to provide a further understanding of the disclosure and are
incorporated in and constitute a part of this application,
illustrate aspect(s) of the disclosure and together with the
description serve to explain the principle of the disclosure.
[0032] In the drawings:

[0033] FIG. 1 is a plan view illustrating an organic light-
emitting display device having a touchscreen according to
the present disclosure;

[0034] FIG. 2 is a perspective view illustrating an active
area of FIG. 1;
[0035] FIG. 3 is a cross-sectional view separately illus-

trating a portion of the active area and a pad unit in the
organic light-emitting display device having the touchscreen
according to a first aspect of the present disclosure;

[0036] FIG. 4A is a plan view illustrating a first display
pad electrode and the state after the first touch pad electrode
are formed in the organic light-emitting display device
having the touchscreen according to the present disclosure;
[0037] FIG. 4B is a plan view illustrating a second display
pad electrode and the state after the second touch pad
electrode are formed in the organic light-emitting display
device having the touchscreen according to the present
disclosure;
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[0038] FIG. 5 is a cross-sectional view separately illus-
trating a portion of the active area and the pad unit in the
organic light-emitting display device having the touchscreen
according to a second aspect of the present disclosure;
[0039] FIG. 6 is a cross-sectional view separately illus-
trating a portion of the active area and the pad unit in the
organic light-emitting display device having the touchscreen
according to a third aspect of the present disclosure;
[0040] FIGS. 7A to 7E are process cross-sectional views
illustrating a method of manufacturing the organic light-
emitting display device having the touchscreen according to
the first aspect of the present disclosure;

[0041] FIGS. 8A to 8D are process cross-sectional views
illustrating a method of manufacturing the organic light-
emitting display device having the touchscreen according to
the second aspect of the present disclosure;

[0042] FIGS. 9A to 9G are process cross-sectional views
illustrating a method of manufacturing the organic light-
emitting display device having the touchscreen according to
the third aspect of the present disclosure; and

[0043] FIG. 10 is a cross-sectional view illustrating the
organic light-emitting display device having the touchscreen
according to a fourth aspect of the present disclosure.

DETAILED DESCRIPTION

[0044] The advantages and features of the present disclo-
sure and the way of attaining them will become apparent
with reference to aspects described below in detail in
conjunction with the accompanying drawings. The present
disclosure, however, is not limited to the aspects disclosed
hereinafter and may be embodied in many different forms.
Rather, these exemplary aspects are provided so that this
disclosure will be through and complete and will fully
convey the scope to those skilled in the art. Thus, the scope
of the present disclosure should be defined by the claims.
[0045] The shapes, sizes, ratios, angles, numbers, and the
like, which are illustrated in the drawings in order to
describe various aspects of the present disclosure, are merely
given by way of example, and therefore, the present disclo-
sure is not limited to the illustrations in the drawings. The
same or extremely similar elements are designated by the
same reference numerals throughout the specification. In
addition, in the description of the present disclosure, a
detailed description of related known technologies will be
omitted when it may make the subject matter of the present
disclosure rather unclear. In the present specification, when
the terms “comprises”, “includes”, and the like are used,
other elements may be added unless the term “only” is used.
An element described in the singular form is intended to
include a plurality of elements unless the context clearly
indicates otherwise.

[0046] In the interpretation of constituent elements
included in the various aspects of the present disclosure, the
constituent elements are interpreted as including an error
range even if there is no explicit description thereof.
[0047] In the description of the various aspects of the
present disclosure, when describing positional relationships,
for example, when the positional relationship between two
parts is described using “on”, “above”, “below”, “aside”, or
the like, one or more other parts may be located between the
two parts unless the term “directly” or “closely” is used.
[0048] In the description of the various aspects of the
present disclosure, when describing temporal relationships,
for example, when the temporal relationship between two
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actions is described using “after”, “subsequently”, “next”,
“before”, or the like, the actions may not occur in succession
unless the term “directly” or “just” is used.

[0049] In the description of the various aspects of the
present disclosure, although terms such as, for example,
“first” and “second” may be used to describe various ele-
ments, these terms are merely used to distinguish the same
or similar elements from each other. Therefore, in the
present specification, an element modified by “first” may be
the same as an element modified by “second” within the
technical scope of the present disclosure unless otherwise
mentioned,

[0050] The respective features of the various aspects of the
present disclosure may be partially or wholly coupled to and
combined with each other, and various technical linkages
and driving thereof are possible. These various aspects may
be performed independently of each other, or may be per-
formed in association with each other.

[0051] Hereinafter, aspects related to an organic light-
emitting display device having a touchscreen and a method
of manufacturing the same according to the present disclo-
sure will be described in detail with reference to the accom-
panying drawings.

[0052] FIG. 1 is a plan view illustrating an organic light-
emitting display device having a touchscreen according to
the present disclosure, and FIG. 2 is a perspective view
illustrating an active area of FIG. 1. In addition, FIG. 3 is a
cross-sectional view separately illustrating a portion of the
active area and a pad unit in the organic light-emitting
display device having the touchscreen according to a first
aspect of the present disclosure.

[0053] As illustrated in FIG. 1, the organic light-emitting
display device having the touchscreen according to the
present disclosure includes a touch pad TP and a display pad
DP provided on the same side of a substrate 111, and a single
flexible printed circuit board 1500 is connected to both the
touch pad TP and the display pad DP.

[0054] The substrate 111 is largely divided into a central
active area AA (the area inside a dotted line) and a non-
active area outside thereof. The substrate 111 is illustrated as
having a rectangular shape, and the outer rim thereof is
defined by four sides. A portion of the non-active area
(outside the active area AA), which corresponds to one of
the four sides of the substrate 111, has a width larger than the
remaining portion of the non-active area. A pad unit, which
includes the touch pad TP and the display pad DP, is
provided in the larger-width portion of the non-active area,
and the single flexible printed circuit board 1500 is con-
nected to the pad unit. In the organic light-emitting display
device having the touchscreen according to the present
disclosure, in order to connect the single flexible printed
circuit board 1500 to both the touch pad TP and the display
pad DP, the touch pad TP and the display pad DP are aligned
on a single side.

[0055] Here, the shape of the substrate 111 is not limited
to a rectangular shape, and may be modified to a polygonal
shape or a circular shape. The illustration is based on the
form of a generally manufactured display device. In the
organic light-emitting display device having the touchscreen
according to the present disclosure, the flexible printed
circuit board 1500 is located on the same side as the pad unit,
regardless of the shape of the substrate 111.

[0056] The substrate 111 may be one of a transparent glass
substrate, a transparent plastic substrate, an opaque plastic
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substrate, and a reflective metal substrate. In addition, the
substrate 111 may be flexible by adjusting thickness or using
a flexible material.

[0057] Each of the touch pad TP and the display pad DP
is provided in a plural number so as to correspond in number
to, for example, the number of touch electrodes 152 and 154
and the number of scan lines and data lines, which are
provided on the substrate 111. Since the touch pad TP and
the display pad DP are located on the same side of the
substrate 111, and moreover, when the touch pad TP and the
display pad DP have a multilayer structure, at least one layer
of the touch pad TP and at least one layer of the display pad
DP are located on the same plane, the touch pad TP and the
display pad DP are parallel to and spaced apart from each
other so as not to overlap each other.

[0058] Referring to FIG. 2, in the active area of the
substrate 111, subpixels SP are arranged in a matrix form,
and scan lines S and data lines DL for defining the
respective subpixels SP are provided to intersect each other.
A pixel-driving circuit and a light-emitting element 120,
which is connected to a thin-film transistor of the pixel-
driving circuit, are provided at each intersection of the scan
lines SL and the data lines DL.

[0059] Based on alayered configuration, the organic light-
emitting display device having the touchscreen according to
the present disclosure, as illustrated in FIGS. 2 and 3,
includes an encapsulation layer 140 configured to cover the
pixel-driving circuit, which includes the scan line SL and the
data line DL, and the light-emitting element 120 in the active
area, and further includes first and second touch electrodes
152 and 154 arranged to intersect each other on the encap-
sulation layer 140.

[0060] The organic light-emitting display device senses
the presence or absence of a touch and a touch position by
sensing a variation in mutual capacitance Cm in response to
a user touch made by a finger or an object such as a stylus
via the first and second touch electrodes 152 and 154 during
a touch period.

[0061] Then, the organic light-emitting display device
having the touchscreen displays an image through unit
pixels during a display period. Each unit pixel may include
red (R), green (G), and blue (B) subpixels SP, or may include
red (R), green (G), blue (B), and white (W) subpixels SP, as
illustrated. Alternatively, each unit pixel may be a combi-
nation of different colors of subpixels capable of displaying
white.

[0062] The first and second touch electrodes 152 and 154
are disposed on the top portion of the encapsulation layer
140, and generate the mutual capacitance Cm at the neigh-
boring portions thereof. In the organic light-emitting display
device of the present disclosure, the first and second touch
electrodes 152 and 154 include no separate base material or
substrate, and are successively disposed on the encapsula-
tion layer 140 without a separate adhesive layer therebe-
tween. That is, when the encapsulation layer 140 covers the
substrate 111 excluding the touch pad TP and the display pad
DP, the first and second touch electrodes 152 and 154, which
intersect each other, are formed on the encapsulation layer
140 through continuous processes. The first and second
touch electrodes 152 and 154 serve to generate the mutual
capacitance Cm for touch detection.

[0063] Meanwhile, each of the subpixels SP includes the
pixel-driving circuit and the light-emitting element 120
connected to the pixel-driving circuit, as illustrated in the
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lower end of FIG. 2. In some cases, the light-emitting
element 120 may be provided for each unit pixel including
R, G and B subpixels, or R, G, B and W subpixels.

[0064] The pixel-driving circuit includes a switching thin-
film transistor T1, a driving thin-film transistor T2, and a
storage capacitor Cst.

[0065] The switching thin-film transistor T1 is turned on
when a scan pulse is supplied to the scan line SL, and
supplies a data signal supplied to the data line DL to the
storage capacitor Cst and a gate electrode of the driving
thin-film transistor T2.

[0066] The driving thin-film transistor T2 controls current
1 to be supplied from a high-voltage (VDD) supply line to
the light-emitting element 120 in response to the data signal
supplied to the gate electrode of the driving thin-film tran-
sistor T2, thereby adjusting the amount of emission of light
from the light-emitting element 120. Then, even if the
switching thin-film transistor T1 is turned off, the driving
thin-film transistor T2 maintains the emission of light of the
light-emitting element 120 by supplying a constant amount
of current I thereto by a voltage charged in the storage
capacitor Cst until a data signal of a next frame is supplied.
[0067] The driving thin-film transistor T2 or 130, as
illustrated in FIG. 3, includes a gate electrode 132, a
semiconductor layer 134 overlapping the gate electrode 132
with a gate insulation layer 112 therebetween, and source
and drain electrodes 136 and 138 formed on an interlayer
insulation layer 114 so as to come into contact with the
semiconductor layer 134.

[0068] The light-emitting element 120 is disposed in the
active area of the substrate 111, and includes an anode
electrode 122, a light-emitting stack 124 formed on the
anode electrode 122, and a cathode electrode 126 formed on
the light-emitting stack 124.

[0069] The anode electrode 122 is electrically connected
to the drain electrode 138 of the driving thin-film transistor
130, which is exposed through a pixel connection hole 148
formed in a planarization layer 118. The light-emitting stack
124 is formed on the anode electrode 122 in an emission area
defined by a bank 128. The light-emitting stack 124 is
formed by stacking a hole transport layer, an organic emis-
sion layer, and an electron transport layer on the anode
electrode 122 in this order or in the reverse order. The
cathode electrode 126 is formed so as to face the anode
electrode 122 with the light-emitting stack 124 therebe-
tween.

[0070] The encapsulation layer 140 prevents external
moisture or oxygen from entering the light-emitting element
120. To this end, the encapsulation layer 140 includes a
plurality of inorganic encapsulation layers 142 and 146 and
an organic encapsulation layer 144 disposed between the
inorganic encapsulation layers 142 and 146. The inorganic
encapsulation layer 146 is the uppermost layer. Here, the
inorganic encapsulation layers 142 and the organic encap-
sulation layer 144 of the encapsulation layer 140 are alter-
nately disposed, and the encapsulation layer 140 includes at
least two inorganic encapsulation layers 142 and 146 and at
least one organic encapsulation layer 144. In the present
disclosure, as the most basic structure, the structure of the
encapsulation layer 140 in which the organic encapsulation
layer 144 is disposed between the first and second inorganic
encapsulation layers 142 and 146 will be described by way
of example. In addition to the illustrated basic structure, the
encapsulation layer 140 may further include at least one pair
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unit including a pair comprising an inorganic encapsulation
layer and an organic encapsulation layer.

[0071] The first inorganic encapsulation layer 142 is
formed on the substrate 111, on which the cathode electrode
126 has been formed, so as to be closest to the light-emitting
element 120. The first inorganic encapsulation layer 142 is
formed of an inorganic insulation material that is capable of
being deposited at a low temperature, such as silicon nitride
(SiN,), silicon oxide (SiO,), silicon oxide nitride (SiON),
and aluminum oxide (Al,0,). Thus, since the first inorganic
encapsulation layer 142 is deposited under a low-tempera-
ture atmosphere, it is possible to prevent damage to the
light-emitting stack 124, which is vulnerable to a high-
temperature atmosphere, during the deposition process of
the first inorganic encapsulation layer 142.

[0072] The organic encapsulation layer 144 serves to
dampen stress between the respective layers due to bending
of the organic light-emitting display device and to increase
planarization performance. The organic encapsulation layer
144 is formed using an organic insulation material, such as
an acryl resin, epoxy resin, polyimide, polyethylene, and
silicon oxycarbide (SiOC).

[0073] The second inorganic encapsulation layer 146 is
formed on the substrate 111, on which the organic encap-
sulation layer 144 has been formed, so as to cover the upper
surface and the side surface of the organic encapsulation
layer 144. Thus, the second inorganic capsulation layer 146
minimizes or prevents external moisture or oxygen from
entering the organic encapsulation layer 144. The second
inorganic encapsulation layer 146 is formed of an inorganic
insulation material, such as silicon nitride (SiN), silicon
oxide (SiO,), silicon oxide nitride (SiON), and aluminum
oxide (Al,O;). The first and second inorganic encapsulation
layers 142 and 146 may be formed of the same material, and
may each include a plurality of layers.

[0074] The total thickness of the encapsulation layer 140
may range from 10 pm to 30 wm, in order to sufficiently
prevent the introduction of external moisture and to prevent
movement of inner particles and the influence of the inner
particles.

[0075] Meanwhile, the encapsulation layer 140 is config-
ured to cover at least the active area, and a side portion
thereof is located in the non-active area. Here, note that the
side portion of the encapsulation layer 140, which is exposed
to the non-active area, is limited to an inorganic encapsu-
lation layer, in order to effectively prevent the introduction
of outside air. That is, the organic encapsulation layer 144 is
located inside the inorganic encapsulation layers 142 and
146 thereabove and thereunder, and the second inorganic
encapsulation layer 146 above the organic encapsulation
layer 144 is lengthened beyond the organic encapsulation
layer 144 so as to cover both the top portion and the side
portion of the organic encapsulation layer 144 and to meet
the side surface of the first inorganic encapsulation layer
142, which is also lengthened beyond the organic encapsu-
lation layer 144.

[0076] In FIG. 1, the portion indicated by “CA” is a
portion in which the encapsulation layer 140 is disposed. In
the illustrated example, the encapsulation layer 140 exposes
a portion of the non-active area in which the touch pad TP
and the display pad DP are provided, but covers the active
area AA and the remaining portion of the non-active area in
which the touch pad TP and the display pad DP are not
located. The reason why the encapsulation layer 140 is also
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disposed in the non-active area excluding the touch pad TP
and the display pad DP is to prevent electrical interference
and a short-circuit between a touch link wire (reference
numeral 156 shown in FIGS. 3 and 4B) and a display link
wire (reference numeral 137 shown in FIGS. 3 and 4A)
because the display link wire 137, which is formed in a
thin-film transistor formation process to connect each dis-
play pad DP to wires, such as the scan line SL and the data
line DL, located in the active area AA on the substrate 111,
is disposed in the non-active area, and because the touch link
wire 156 is formed to overlap the display link wire 137. That
is, the touch link wire 156 is disposed on the encapsulation
layer 140, which covers the display link wire 137.

[0077] As illustrated in FIGS. 2 and 3, the first touch
electrode 152 and the second touch electrode 154 are
disposed on the encapsulation layer 140.

[0078] Meanwhile, in FIG. 1, the portion indicated by
“LB” is a portion of the non-active area that is close to the
touch pad TP and the display pad DP. The display link wire
137 and the touch link wire 156 converge on the display pad
DP and the touch pad TP thereunder in the portion LB.
[0079] In the portion LB, the display pad DP includes a
pad electrode layer, which is disposed in the same plane as
the display link wire 137 on the substrate 111, so that the
display link wire 137 is continuously connected to the pad
electrode layer in the same plane in the portion LB. The
touch pad TP includes a lower pad electrode layer formed on
the substrate 111. Since the touch link wire 156 is disposed
on the encapsulation layer 140, the touch link wire 156 is
electrically connected to a pattern extending from the lower
pad electrode layer of the touch pad TP in the portion LB.
[0080] Hereinafter, the configuration of the touch pad TP
and the display pad DP, the configuration of the first and
second touch electrodes 152 and 154, and the configuration
of the respective link wires will be described based on the
plan views.

[0081] FIG. 4A is a plan view illustrating a first display
pad electrode and the state after the first touch pad electrode
are formed in the organic light-emitting display device
having the touchscreen according to the present disclosure,
and FIG. 4B is a plan view illustrating a second display pad
electrode and the state after the second touch pad electrode
are formed in the organic light-emitting display device
having the touchscreen according to the present disclosure.
[0082] As illustrated in FIG. 4A, in the organic light-
emitting display device having the touchscreen according to
the present disclosure, a first touch pad electrode 168 of the
touch pad TP and a first display pad electrode 182 of the
display pad DP are formed through an array process of
forming the scan line SL, the data line DL, the thin-film
transistors T1 and T2 (FIG. 2), and the storage capacitor Cst
in the active area AA. In this process, as illustrated in the
enlarged view in the lower end portion of FIG. 4A, the
display link wire 137 is integrally continuously formed with
the first display pad electrode 182 using a metal in the same
layer as the scan line SL or the data line DL. Meanwhile, the
display link wire 137 may be formed by laminating two or
more layers, or may be formed in different layers for
respective regions, based on the layered structure of the scan
line SL, the data line, the power supply voltage line VDD or
VSS, or the like, which are disposed in the active area AA.
[0083] In contrast to this, the first touch pad electrode 168
of the touch pad TP is formed to have an island shape in the
same layer as the scan line SL or the data line DL.
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[0084] Here, as illustrated in FIG. 4A, the distance
between a plurality of first touch pad electrodes 168 may be
greater than the distance between a plurality of first display
pad electrodes 182. This is because the number of scan lines
SL and data lines DL disposed for each subpixel SP, in the
active area AA is greater than the number of unit touch
patterns (reference numerals 152¢ and 154e shown in FIG.
4B) of the first and second touch electrodes 152 and 154,
which are required to sense a touch. Thus, the display pads
DP are more densely arranged than the touch pads TP.
However, the present disclosure is not limited thereto, and
the touch pads TP and the display pads DP may be disposed
at the same interval, or may be concentrated on a local
portion (e.g., a center portion of one side of the substrate
111).

[0085] As illustrated in FIG. 4A, after a plurality of
subpixels, each including a pixel-driving circuit, such as
thin-film transistors and scan and data lines intersecting each
other, as well as the first display pad electrode 182, the first
touch pad electrode 168, and the display link wire 137 are
formed on the substrate 111, the light-emitting element 120
(shown in FIG. 3) connected to the pixel-driving circuit is
formed, and then the encapsulation layer 140 is formed to
cover the aforementioned elements. At this time, a portion in
which the touch pad TP and the display pad DP are provided
is exposed from the encapsulation layer 140.

[0086] Subsequently, as illustrated in FIG. 4B, the first and
second touch electrodes 152 and 154 are formed on the
encapsulation layer 140.

[0087] The first and second touch electrodes 152 and 154
are arranged so as to intersect each other, one of the first and
second touch electrodes 152 and 154 functioning as a
touch-driving line, and the other one functioning as a
touch-sensing line.

[0088] The first touch electrode 152 includes a plurality of
first touch patterns 152¢ arranged in the Y-direction, and a
first bridge 1525, which integrally interconnects the neigh-
boring first touch patterns 152¢. The second touch electrode
154 includes a plurality of second touch patterns 154e
arranged in the X-direction, and a second bridge 1545,
which is located in a layer different from the second touch
patterns 154e and electrically interconnects neighboring
second touch patterns 154e.

[0089] The first touch patterns 152e and the second touch
patterns 154e are in the same layer. A touch insulation layer
158 is interposed between the second bridge 1545 and the
first and second touch patterns 152¢ and 154e.

[0090] The second bridge 154b is located in a layer
different from the first and second touch patterns 152 and
154e with the touch insulation layer 158 (shown in FIG. 3)
interposed therebetween at the intersection of the first and
second touch electrodes 152 and 154, and is connected to the
neighboring second touch patterns 154e through touch con-
nection holes 150 formed in the touch insulation layer 158.
[0091] The first bridge 1525 may be integrated with the
neighboring first touch patterns 152¢. FIG. 4B shows that
the first bridge pattern 1525 and the first touch pattern 152¢
are the same layer, and the second bride pattern 1545 and the
second touch pattern 154e are different layers. But a struc-
ture of the touch electrode array is not limited to FIG. 4B,
it is possible that the first bridge pattern 1525 and the first
touch pattern 152¢ are different layers, and the second bride
pattern 1545 and the second touch pattern 154e are the same
layer.
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[0092] Here, each touch pad TP may include touch pad
electrodes in multiple layers, and the touch link wire 156
may be formed simultaneously with the formation of the first
and second touch electrodes 152 and 154, and may be
located in the same layer as the second bridge 1545, as
illustrated in FIG. 3. The touch link wire 156 may be
lengthened to the touch pad TP so as to form a first
connection pad electrode 172, which is superimposed on the
first touch pad electrode 168. Here, the touch link wire 156
and the first connection pad electrode 172 are integrated
with each other, and are formed together with the second
bridge 1545 of a touch electrode array. In the same layer as
the first connection pad electrode 172, a second connection
pad electrode 184 of the display pad DP, which has an island
shape, may be formed so as to be superimposed on the first
display pad electrode 182. The second connection pad
electrode 184 may be omitted in some cases.

[0093] At the uppermost side of the touch pad TP or 170
and the display pad DP or 180, a second touch pad electrode
174 and a second display pad electrode 186 are located in the
same layer as the first and second touch patterns 152e and
154, which are formed of a transparent conductive layer. As
such, the touch pad TP or 170 includes the first touch pad
electrode 168, the first connection pad electrode 172 length-
ened from the touch link wire 156, and the second touch pad
electrode 174, which are connected to each other in different
layers. The display pad DP or 180 includes the first display
pad electrode 182 in the same layer as the display link wire
137, the second connection pad electrode 184, and the
second display pad electrode 186, which are connected to
each other in different layers. Here, a portion of the touch
pad TP or 170 for electrical connection of metals in different
layers is referred to as a touch pad connector TPC, and a
portion of the display pad DP or 180 for electrical connec-
tion of metals in different layers is referred to as a display
pad connector DPC. The touch pad connector TPC and the
display pad connector DPC respectively correspond to ref-
erence numerals 178a and 190 in the cross-sectional view of
FIG. 3.

[0094] The structure of FIG. 4B illustrates an example in
which the second touch electrode 154, which is horizontally
disposed, includes the second touch patterns 154¢ and the
second bridge 1545, which are disposed in different layers,
but a structure in which the first touch electrode 152, which
is vertically disposed, includes the first touch patterns 152e
and the first bridge 1525, which are disposed in different
layers, may be applied to the present disclosure.

[0095] In addition, in the structure of the first and second
touch electrodes 152 and 154 illustrated in FIG. 3, the
second bridge 1545 is disposed below the first and second
touch patterns 152¢ and 154e, but the present disclosure is
not limited thereto, and a structure in which the second
bridge 154 is disposed above the first and second touch
patterns 152¢ and 154e may also be applied to the present
disclosure.

[0096] The first and second touch patterns 152¢ and 154e
are not limited to a single layer as illustrated. In some cases,
in order to prevent RC delay and to increase touch sensi-
tivity, a metal mesh pattern may be laminated on a touch
pattern, which has a polygonal shape and a predetermined
surface area, and is formed of a transparent electrode. In this
case, the mesh pattern may be in contact with the top or
bottom of the touch pattern formed of a transparent elec-
trode, and in some cases, mesh patterns may be disposed
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respectively above and below the touch pattern formed of a
transparent electrode. Alternatively, a touch pattern may be
formed by laminating transparent electrodes having a pre-
determined area above and below a mesh pattern.

[0097] Here, the mesh pattern may be formed of at least
one of Al, Ti, Cu, or Mo, or an alloy containing any one of
them, and the transparent electrode may be formed of a
transparent conductive layer such as indium tin oxide (ITO)
and indium zinc oxide (IZO). In the case where the mesh
pattern has a very small line width, even when the mesh
pattern is located on the transparent electrode, it is possible
to prevent deterioration in an aperture ratio or in transmis-
sivity.

[0098] Meanwhile, the touch link wire 156 may be formed
in the same layer as the second bridge 1545, which is formed
of a metal in a layer different from the first and second touch
patterns 152¢ and 154e. Alternatively, when a mesh pattern
is provided, the touch link wire 156 may be provided in the
same layer as the mesh pattern.

[0099] Considering in detail with reference to FIG. 3 the
configuration of the completed touch pad TP after the first
and second touch electrodes 152 and 154 are formed, it can
be seen that the touch pad TP includes the first touch pad
electrode 168 formed as a lowermost layer through an array
process, and the second touch pad electrode 174 formed as
an uppermost layer through the same process as the first and
second touch patterns 152e and 154e. In the illustrated
example, the touch link wire 156 is lengthened to the touch
pad side so as to form the first connection pad electrode 172,
which is connected at the upper and lower sides thereof to
the first and second touch pad electrodes 168 and 174.
[0100] However, the connection pad electrode 172 may be
selectively provided in the touch pad TP, and may be formed
of a metal in a layer different from the touch link wire 156.
[0101] In addition, in the example illustrated in FIG. 3, to
realize connection of the touch link wire 156 and the touch
pad 170, the touch link wire 156 is lengthened to the touch
pad 170 so that the first connection pad electrode 172 is
formed in the same layer as the touch link wire 156 using a
metal of the touch link wire 156. However, the touch link
wire 156 needs not be used to form the first connection pad
electrode 172 as long as the touch link wire 156 and the
touch pad 170 are electrically connected to each other at
some other position. In one example, one of the first touch
pad electrode 168 and the second touch pad electrode 174,
which constitute the touch pad 170, may be lengthened to
the portion LB so as to overlap the touch link wire 156, and
a connection hole may be formed at the overlapping position
to enable the connection of the touch pad 170 and the touch
link wire 156.

[0102] A specific connection method will be described
below for each aspect.

[0103] In the same manner as the touch pad TP or 170, the
layered structure of the display pad DP or 180 includes the
first display pad electrode 182 in the same layer as the source
and drain electrodes 136 and 138, the second connection pad
electrode 184 in the same layer as the touch link wire 156,
and the second display pad electrode 186 in the same layer
as the first and second touch patterns 152e and 154e, which
are sequentially laminated from the bottom thereof.

[0104] Thus, except that the touch pad TP or 170 includes
the first connection pad electrode 172 integrated with the
touch link wire 156, the touch pad TP or 170 and the display
pad DP or 180 have the same layered structure, and there-
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fore, may be connected to the single flexible printed circuit
board 1500 located on the same side via an anisotropic
conductive film 1600 without a difference in height between
the touch pad TP or 170 and the display pad DP or 180 and
the flexible printed circuit board 1500. Here, the flexible
printed circuit board 1500 includes bump electrodes 1510
and 1520 respectively corresponding to the touch pad TP or
170 and the display pad DP or 180, and the bump electrodes
1510 and 1520 may be connected to a drive IC (not
illustrated) or a control chip (not illustrated), which is
provided in the flexible printed circuit board 1500, so as to
receive an electrical signal therefrom. In addition, the aniso-
tropic conductive film 1600 includes conductive balls 1610
mixed in an adhesive layer 1620. After the flexible printed
circuit board 1500 is positioned on one side of the substrate
111 on which the display pad DP or 180 and the touch pad
TP or 170 are disposed, when a predetermined pressure is
applied to the anisotropic conductive film 1600 upon bond-
ing, the inner conductive balls 1610 are broken, and the
bump electrode 1510 or 1520 is electrically connected to the
touch pad TP or 170 or the display pad DP or 180.

[0105] Meanwhile, in the organic light-emitting display
device having the touchscreen according to the present
disclosure, the touch pad 170 or TP and the display pad 180
or DP are aligned on the same side of the substrate 111, so
that a region required for electrical connection of the sub-
strate 111 and the flexible printed circuit board 1500 for
receiving a signal is limited to one side of the substrate 111.
Thus, since a region required for bonding between the
flexible printed circuit board 1500 and the substrate 111 is
limited to one side of the substrate 111, when the adhesive
layer 1620 of the anisotropic conductive film 1600 is pushed
and thus spreads by the pressure during bonding, the flexible
printed circuit board 1500 is spaced apart from only one side
of the active area AA of the substrate 111, which may
simplify the physical configuration of a circuit unit on the
substrate 111. Thus, a form factor may be improved. As a
known flexible organic light-emitting display device in
which a touchscreen is attached to an organic light-emitting
panel, the touchscreen requires a touch pad, separately from
a display pad for a light-emitting element or a thin-film
transistor. Since the touch pad is located in a different plane
from the display pad, additional connection of the display
pad and a printed circuit board for the touchscreen has been
require. However, the organic light-emitting display device
having the touchscreen according to the present disclosure
may unify such double printed circuit boards.

[0106] The mutual capacitance array Cm is formed at the
neighboring portions of the first and second touch electrodes
152 and 154. Thus, the mutual capacitance array Cm serves
as a touchscreen by storing charges in response to a touch
driving pulse supplied to the first touch electrode 152 or the
second touch electrode 154, which functions as a touch-
driving line, and discharging the stored charge to the second
touch electrode 154 or the first touch electrode 152, which
fanctions as a touch-sensing line.

[0107] Meanwhile, the touch link wire 156 transmits a
touch driving pulse, which is generated in a touch drive unit
provided in the flexible printed circuit board 1500, to one of
the first touch electrode 152 and the second touch electrode
154 via the touch pad 170, and transmits a touch signal
generated from the other one to the touch pad 170. The touch
link wire 156 is disposed between the touch pad 170 and the
edge of each of the first and second touch electrodes 152 and
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154 in the active area AA. When the touch link wire 156 is
integrally formed with the bridge electrode or the first and
second touch patterns, the touch link wire 156 is electrically
connected to each of the first and second touch electrodes
152 and 154 without a separate connection hole.

[0108] The touch link wire 156 is formed in a single layer
or in multiple layers using a highly conductive material
having strong corrosion resistance and acid resistance, such
as Al, Ti, Cu, or Mo. For example, the touch link wire 156
may be formed in a triple-layered structure as a stack of
Ti/Al/Ti or Mo/Al/Mo, or may have a multilayer structure
including a transparent conductive layer having strong cor-
rosion resistance and acid resistance, such as ITO and 170,
and a highly conductive opaque conductive layer such as
Ti/Al/Ti and Mo/Al/Mo.

[0109] Meanwhile, after the formation of the first and
second touch electrodes 152 and 154, the touch link wire
156, the second touch pad electrode 174, and the second
display pad electrode 186 described above, a touch barrier
film may further be provided in a portion excluding the pad
unit, in order to protect the surfaces of the first and second
touch electrodes 152 and 154 and the touch link wire 156.
The touch barrier film may be disposed in the portion CA of
FIG. 1. The touch barrier film reinforces the function of the
encapsulation layer 140, in addition to the first and second
touch electrodes 152 and 154 and the touch link wire 156,
thereby further preventing the light-emitting element 120
from being damaged by external moisture or the like. The
touch barrier film is formed by applying an inorganic
insulation layer onto an organic insulation film. An optical
film (not illustrated), such as a circular polarizer or an OLED
transmittance controllable film (OTF), may be disposed on
the touch barrier film.

[0110] Hereinafter, other aspects of the present disclosure
will be described. The following aspects are the same as the
above-described first aspect in that the flexible printed
circuit board 1500 is provided on the same side of the
substrate 111 as the pad unit, but adopt modified configu-
rations of the pad unit.

[0111] These aspects differ from each other in terms of the
position of a connector of the touch link wire and the touch
pad, but are the same in that the touch pad and the display
pad have a layered structure of two or more layers.

[0112] Thus, the configuration of the active area, which
has the same structure as that in the organic light-emitting
display device having the touchscreen according to the
above-described first aspect, will be omitted for convenience
of description, and the following description is mainly based
on the pad unit, which differs from that in the first aspect.
[0113] FIG. 5 is a cross-sectional view separately illus-
trating a portion of the active area and the pad unit in the
organic light-emitting display device having the touchscreen
according to a second aspect of the present disclosure.
[0114] As illustrated in FIG. 5, in the organic light-
emitting display device having the touchscreen according to
the second aspect of the present disclosure, the touch pad
170 and the display pad 180 have the same triple-layered
structure, but each of first and second connection pad
electrodes 222 and 224 is formed of the same layer as the
anode electrode 122 of the light-emitting element 120,
unlike the first aspect.

[0115] That is, the touch pad 170 includes the first touch
pad electrode 160, which is in the same layer as the data line
DL and the source and drain electrodes 136 and 138, the first
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connection pad electrode 222, which is in the same layer as
the anode electrode 122, and the second touch pad electrode
174, which is in the same layer as the first and second
transparent touch patterns 152e (or 1525) and 154e, which
are sequentially laminated from the bottom. The display pad
180 includes the first display pad electrode 182, which is in
the same layer as the data line DL and the source and drain
electrodes 136 and 138, the second connection pad electrode
224, which is in the same layer as the anode electrode 122,
and the second display pad electrode 186, which is in the
same layer as the first and second touch patterns 152 (or
1525b) and 154¢, which are laminated in sequence from the
bottom side. The touch pad 170 and the display pad 180 have
the same layered structure.

[0116] The first connection pad electrode 222 is length-
ened from the touch pad 170 into the touch insulation layer
158 for electrical connection with the touch link wire 156,
and is electrically connected to the touch link wire 156 at a
position at which it overlaps the touch link wire 156. The
portion indicated by “RTC” is a portion in which the touch
link wire 156 and the first connection pad electrode 222 are
electrically connected to each other.

[0117] In this case, a flexible printed circuit board (not
illustrated) may be connected to the touch pad 170 and the
display pad 180, which are located in the same layer on the
same side of the substrate 111, without a difference in height
therebetween.

[0118] In some cases, the second connection pad electrode
224 of the display pad 180 may be omitted. In this case,
since the second connection pad electrode 224 may have a
thickness of approximately 1 pum or less, more particularly,
a thickness of 5000 A or less, even when the second
connection pad electrode 224 is omitted, the display pad 180
may not have a large difference in height from the neigh-
boring touch pad 170. Thus, even when all of the flexible
printed circuit board, the touch pad 170, and the display pad
180 are bonded to each other, bonding reliability may be
maintained.

[0119] When the first connection pad electrode 222 is
omitted together with the second connection pad electrode
224, in a process of patterning the touch insulation layer 158,
after a connection hole is formed to expose one side of the
touch link wire 156, the second touch pad electrode 174 is
lengthened so as to be connected to the exposed touch link
wire 156, so that the touch link wire 156 and the touch pad
TP may be connected to each other.

[0120] FIG. 6 is a cross-sectional view separately illus-
trating a portion of the active area and the pad unit in the
organic light-emitting display device having the touchscreen
according to a third aspect of the present disclosure.
[0121] As illustrated in FIG. 6, as compared with the
second aspect, in the organic light-emitting display device
having the touchscreen according to the third aspect of the
present disclosure, the first touch pad electrode 168 is
lengthened from the touch pad 170 so as to overlap the touch
link wire 156, and an overlapping portion of the first touch
pad electrode 168 and the touch link wire 156 is subjected
to laser welding in order to melt a metal material of the
welding portion, so that an electrical connector RTC of the
first touch pad electrode 168 and the touch link wire 156 is
formed. Here, the portion indicated by reference numeral
168a has the same material as that of the first touch pad
electrode 168. In this case, the substrate 111 may be formed
of a transparent material that is stable for laser irradiation
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and is permeable. The protective layer 116 between the
touch link wire 156 and the first touch pad electrode 168
may be an inorganic layer that has a small thickness suitable
for selective burning using laser irradiation energy. Here, the
electrical connector RTC between the touch link wire 156
and the first touch pad electrode 168 is located in the
protective layer 116 between the first touch pad electrode
168 and the touch link wire 156, and is located above the
first touch pad electrode 168 and below the touch link wire
156.

[0122] Meanwhile, a method of forming the electrical
connector RTC between the touch link wire 156 and the first
touch pad electrode 168 is not limited to laser welding. In the
case in which there is an additional process of forming an
insulation layer and a hole therein after the encapsulation
layer 140 is formed and before the touch link wire 156 is
formed, the electrical connector RTC may be patterned by a
photolithography method in the corresponding process.
[0123] Note that a portion in which the electrical connec-
tor is formed is limited to a portion in which the first touch
pad electrode 168 does not overlap the display link wire 137.
[0124] Here, first and second connection pad electrodes
322 and 324 may be omitted from each of the touch pad 170
and the display pad 180. In the case of omission thereof, the
second touch pad electrode 174 and the second display pad
electrode 186 may be directly connected to each of the first
touch pad electrode 168 and the second display pad elec-
trode 182 thereunder.

[0125] In some cases, the electrical connector RTC
between the touch link wire 156 and the touch pad 170 may
be provided in the touch link wire 156. In such cases, the
second touch pad electrode 174 may be lengthened to the
touch link wire 156 and a connection hole may be formed in
an overlapping portion of the second touch pad electrode
174 and the touch link wire 156 in the touch insulation layer
158, so that the electrical connector RTC may be formed
through the connection hole.

[0126] Hereinafter, a method of manufacturing the organic
light-emitting display device having the touchscreen accord-
ing to the present disclosure will be described for each

aspect.
[0127] *Manufacturing Method of First Aspect*
[0128] FIGS. 7A to 7E are process cross-sectional views

illustrating a method of manufacturing the organic light-
emitting display device having the touchscreen according to
the first aspect of the present disclosure.

[0129] As illustrated in FIG. 7A, the switching thin-film
transistor (see T1 in the pixel-driving circuit of FIG. 2) and
the driving thin-film transistor T2 or 130 are formed in each
subpixel of the substrate 111.

[0130] Specifically, by selectively patterning a metal
material, the scan line SL is formed in the first direction on
the active area of the substrate 111, and the gate electrode
132 is formed for each subpixel SP so as to be connected to
the scan line SL or to have an island shape.

[0131] Subsequently, the gate insulation layer 112 is
formed so as to cover the gate electrode 132, and the
semiconductor layer 134 is formed on the gate insulation
layer 112 so as to overlap the gate electrode 132. Then, the
interlayer insulation layer 114 is formed over the entire
surface thereof.

[0132] Subsequently, the interlayer insulation layer 114 is
selectively removed to expose opposite ends of the semi-
conductor layer 134.
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[0133] Subsequently. by selectively patterning a metal
material, the data line DL is formed in a direction intersect-
ing the scan line SL, and the source and drain electrodes 136
and 138 are formed so as to be connected to opposite ends
of the semiconductor layer 134. In the same process, the first
touch pad electrode 168 and the first display pad electrode
182 are formed in the non-active area that corresponds to
one side of the substrate 111. In the same process, as
illustrated in FIG. 4A, the display link wire 137 is formed so
as to extend from the data line DL or the scan line SL. When
the display link wire 137 is formed so as to extend from the
scan line SL, the first display pad electrode 182 and the
display link wire 137 may be located in the same layer as the
gate electrode 132.

[0134] Subsequently. as illustrated in FIG. 7B, the protec-
tive layer 116 formed of an inorganic layer is formed over
the entire surface thereof.

[0135] Subsequently. the planarization layer 118 is formed
using an organic layer such as photo-acryl, so as to cover the
first touch pad electrode 168, the first display pad electrode
182, the switching thin-film transistor, and the driving
thin-film transistor T2 or 130, in order to planarize the
structure thereunder and to allow the light-emitting element
to be formed on the flat top surface thereof. At this time, the
planarization layer 118 is removed in the non-active area in
order to prevent separation of, for example, the pad unit due
to the planarization layer during a bonding process or a
repair process.

[0136] Subsequently. the planarization layer 118 and the
protective layer 116 are selectively removed to form the
pixel connection hole 148, which exposes the drain elec-
trode 138. In this process, the planarization layer may be
removed from the pad unit. At this time, the first touch pad
connection hole 178a and the first display pad connection
hole 190 are formed in the pad unit.

[0137] Subsequently, the anode electrode 122, the bank
128, the light-emitting stack 124, and the cathode electrode
126 are sequentially formed on the planarization layer 118.
Here, the anode electrode 122, the light-emitting stack 124,
and the cathode electrode 126 function as the light-emitting
element 120.

[0138] The encapsulation layer 140 is formed by alter-
nately laminating the inorganic encapsulation layers 142 and
146 and the organic encapsulation layer 144 on the substrate
111, on which the cathode electrode 126 has been formed.
Here, in order to sufficiently cover the light-emitting element
120 thereunder, the encapsulation layer 140 covers the entire
active area AA, and is lengthened to the non-active area
excluding the pad unit so as to cover the display link wire
137, which is formed in advance (see FIG. 4B).

[0139] Subsequently. the second bridge 1544 is formed in
a single layer or in multiple layers using a metal having
strong corrosion resistance and acid resistance, such as Al,
Ti, Cu, or Mo, on the uppermost inorganic encapsulation
layer 146 of the encapsulation layer 140 to have an island
shape, and simultaneously, the touch link wire 156 is formed
in the non-active area. The touch link wire 156 is lengthened
to the touch pad 170 located outside the encapsulation layer
140 so as to form the first connection pad electrode 172,
which overlaps the first touch pad electrode 168 and is
connected thereto through the first touch pad connection
hole 178a. Then, the second connection pad electrode 184 is
formed so as to be spaced apart from the first connection pad
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electrode 172 and to be connected to the first display pad
electrode 182 through the first display pad connection hole
190.

[0140] Specifically, after a first conductive layer is depos-
ited over the entire surface of the substrate 111, on which the
encapsulation layer 140 has been formed, through a depo-
sition process using sputtering at room temperature, the first
conductive layer is patterned through a photolithography
process and an etching process, so that the touch link wire
156, the first connection pad electrode 172, and the second
connection pad electrode 184 are formed. Here, the first
conductive layer is formed in a single layer or in multiple
layers using a metal having strong corrosion resistance and
acid resistance, such as Al, Ti, Cu, or Mo. For example, the
first conductive layer may be a triple-layered structure as a
stack of TY/Al/Ti or Mo/Al/Mo.

[0141] Since the second connection pad electrode 184
prevents the first display pad electrode 182 from being
exposed, and the first connection pad electrode 172 prevents
the first touch pad electrode 168 from being exposed, it is
possible to prevent the first touch pad electrode 168 and the
first display pad electrode 182 from being damaged by an
etching solution, which is added in a subsequent process of
forming the first and second touch patterns 152¢ and 154e or
the first bridge 1525. However, since the protection of the
first touch pad electrode 168 and the first display pad
electrode 182 is adjustable based on the selected type of
etching solution or the etching rate in the subsequent etching
process, the first and second connection pad electrodes 172
and 184 may not be provided, and may be replaced with the
anode electrode 122 or the cathode electrode 126 of the
light-emitting element 120. However, in the first aspect of
the present disclosure, the first connection pad electrode 172
is integrally formed with the touch link wire 156, and it is
meaningful to connect the first touch pad electrode 168 to
the touch link wire 156 on the encapsulation layer 140,
which are formed in different processes.

[0142] Subsequently, as illustrated in FIG. 7C, the touch
insulation layer 158 is deposited to have a thickness ranging
from 500 A to 5 pm through a deposition or coating process
over the entire surface including the second bridge 1545, the
touch link wire 156, and the first and second connection pad
electrodes 172 and 184. Then, to expose opposite ends of the
top portion of the second bridge 1545 and the top portion of
the first and second connection pad electrodes 172 and 184,
the touch connection holes 150, the second touch pad
connection hole 1785, and the second display pad connec-
tion hole 192 are formed.

[0143] Here, the touch insulation layer 158 may be an
organic layer or an inorganic layer, which may be formed
through a low-temperature process. When the touch insula-
tion layer 158 is formed of an organic layer, the touch
insulation layer 158 is formed by coating the substrate with
an organic layer, and thereafter curing the organic layer at a
temperature of 100° C. or less in order to prevent damage to
the light-emitting stack 124, which is vulnerable to a high
temperature. When the touch insulation layer 158 is formed
of an inorganic layer, the touch insulation layer 158 having
a multilayer structure is formed by performing a low-
temperature CVD deposition process and a cleaning process
at least two times in order to prevent damage to the light-
emitting stack 124, which is vulnerable to a high tempera-
ture. Subsequently, by patterning the touch insulation layer
158 through a photolithography process and an etching
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process, the touch connection holes 150, the second touch
pad connection hole 1785, and the second display pad
connection hole 192 are provided. Here, the first touch pad
connection hole 1784 and the second touch pad connection
hole 1785 are at substantially the same position, and the first
display pad connection hole 190 and the second display pad
connection hole 192 are at substantially the same position.
As such, the second touch pad connection hole 1785 and the
second display pad connection hole 192 are located respec-
tively above the first touch pad connection hole 1784 and the
first display pad connection hole 190.

[0144] Subsequently. as illustrated in FIG. 7D, by depos-
iting a second conductive layer on the touch insulation layer
158 including the touch connection holes 150, the second
touch pad connection hole 1785, and the second display pad
connection hole 192, and then selectively removing the
same, in the active area, each second touch pattern 154e,
which is connected to the second bridge 1545 through the
touch connection hole 150, each first touch pattern (see 152¢
of FIG. 4B), which is spaced apart from the second touch
pattern 154e and is arranged in a direction intersecting the
second touch pattern 154e, and the first bridge 1525, which
integrally interconnects neighboring first touch patterns
152e, are formed. In addition, the second touch pad elec-
trode 174, which is connected to the first connection pad
electrode 172 thereunder through the second touch pad
connection hole 1785, and the second display pad electrode
186, which is connected to the second connection pad
electrode 184 thereunder through the second display pad
connection hole 192, are formed.

[0145] Here, the second conductive layer may be formed
using a transparent conductive layer, such as ITO or IZO, or
a metal having strong corrosion resistance and acid resis-
tance, such as Al, Ti, Cu, and Mo, or may be formed by
laminating the aforementioned conductive layer or metal in
two or more layers. The second conductive layer is formed
by a deposition method such as sputtering at room tempera-
ture. In this case, since the second touch pad electrode 174
and the second display pad electrode 186, which form
uppermost electrodes of the touch pad TP and the display
pad DP, are formed using the second conductive layer, in
order to prevent surface corrosion and achieve stability, the
second conductive layer may include a single transparent
conductive layer such as ITO and 17O, or may include an
upper transparent conductive layer, such as ITO and 170,
when it is formed in multiple layers.

[0146] Through the process described above, the touch
pad TP or 170 has a triple-layered structure including the
first touch pad electrode 168, the first connection pad
electrode 172, and the second touch pad electrode 174,
which are sequentially laminated from the bottom, and the
display pad DP or 180 has a triple-layered structure includ-
ing the second display pad electrode 182, the second con-
nection pad electrode 184, and the second display pad
electrode 186, which are sequentially laminated from the
bottom and are respectively formed in the same layers as
those of the touch pad TP or 180.

[0147] Subsequently. as illustrated in FIG. 7E, in order to
apply an electrical signal to the scan line SL, the data line
DL, and the first and second touch electrodes 152 and 154,
the printed circuit board 1500, which includes a drive IC and
a touch controller therein, is provided. At this time, the
printed circuit board 1500 includes the bump electrodes
1510 and 1520 at positions corresponding to the touch pad
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TP or 170 and the display pad DP or 180. The anisotropic
conductive film 1600 is interposed between the printed
circuit board 1500 and the pad unit PT and DP of the
substrate 111 to achieve electrical connection when pressure
is applied to the back side of the flexible printed circuit
board 1500.

[0148] Here, in the anisotropic conductive film 1600, the
conductive balls 1610 are mixed in the adhesive layer 1620.
When pressure is applied thereto, the conductive balls 1610
are broken so as to achieve electrical connection between the
bump electrode 1510 or 1520 and the touch pad 170 or the
display pad 180 located thereabove and thereunder.

[0149] In this way, in the organic light-emitting display
device having the touchscreen according to the first aspect of
the present disclosure, before the encapsulation layer 140 is
formed, the first touch pad electrode 168 having an island
shape and the first display pad electrode 182 connected to
the display link wire 137 are provided. Then, after the
encapsulation layer 140 is formed, in the process of forming
the first and second touch electrodes, the second touch pad
electrode 174 and the second display pad electrode 186 are
formed so as to be respectively connected to the first touch
pad electrode 168 and the touch link wire 156. Thereby, by
applying the same pad structure to different types of pads TP
and DP, the pads TP and DP may be connected to the flexible
printed circuit board 1500 without a difference in height
therebetween.

[0150] In addition, in the organic light-emitting display
device having the touchscreen according to the present
disclosure, since the encapsulation layer 140 is located
between the display link wire 137, which is used to inter-
connect the display pad DP, the thin-film transistor, the scan
line SL, and the data line DL, and the touch link wire 156,
which interconnects the touch pad TP and the first and
second touch electrodes 152 and 154, electrical interference
between the link wires 137 and 156 may be prevented, so
that the thin-film transistor, the light-emitting element 120,
and the first and second touch electrodes 152 and 154 may
be driven without interference therebetween even if they
overlap each other when viewed in plan.

[0151] In addition, the touch link wire 156 is lengthened
to the touch pad so as to form a pad electrode, thereby not
only functioning as an auxiliary pad electrode but also
electrically connecting the first and second touch electrodes
152 and 154, which are formed in a touch electrode array
formation process, to the first touch pad electrode 168,
which is formed in a different array process.

[0152] The manufacturing methods of the following
aspects will be described only based on differences from the
manufacturing method of the first aspect, and a description
of the same parts will be omitted.

[0153] *Manufacturing Method of Second Aspect™
[0154] FIGS. 8A to 8D are process cross-sectional views
illustrating a method of manufacturing the organic light-
emitting display device having the touchscreen according to
the second aspect of the present disclosure.

[0155] As illustrated in FIG. 8A, in a method of manu-
facturing the organic light-emitting display device having
the touchscreen according to the second aspect of the present
disclosure, first, the switching thin-film transistor (shown as
T1 in the pixel-driving circuit of FIG. 2) and the driving
thin-film transistor T2 or 130 are formed in each subpixel SP
of the substrate 111. In this process, the first touch pad
electrode 168 and the first display pad electrode 182, which
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are spaced apart from each other, are formed in the same
layer as the source and drain electrodes 136 and 138 and the
data line (shown as DL of FIG. 4A).

[0156] Subsequently. the protective layer 116 is formed
using an inorganic layer over the entire surface thereof.
[0157] Subsequently. the planarization layer 118 is formed
using an organic layer such as photo-acryl, so as to cover the
first touch pad electrode 168, the first display pad electrode
182, the switching thin-film transistor, and the driving
thin-film transistor T2 or 130, in order to planarize the
structure thereunder and to form the light-emitting element
on the top flat surface thereof. At this time, the planarization
layer 118 is removed in the non-active area in order to
prevent separation of, for example, the pad unit due to the
planarization layer during a bonding process or a repair
process.

[0158] Subsequently, the planarization layer 118 and the
protective layer 116 are selectively removed to form the
pixel connection hole 148, which exposes the drain elec-
trode 138. In this process, the first touch pad connection hole
178a and the first display pad connection hole 190 are
formed in the pad unit.

[0159] Subsequently. as illustrated in FIG. 8B, by depos-
iting a first conductive layer, which is a reflective electrode,
a transparent electrode, or a lamination thereof, on the
planarization layer 118 and the pad unit from which the
planarization layer 118 has been removed, and selectively
removing the same, the anode electrode 122 is formed for
each subpixel SP, the first connection pad electrode 222 is
formed so as to be connected to the first touch pad electrode
168 through the first touch pad connection hole 1784, and
the second connection pad electrode 224 is formed so as to
be connected to the first display pad electrode 182 through
the first display pad connection hole 190.

[0160] Subsequently. the bank 128, a portion of which
overlaps the anode electrode 122 to define an emission area,
is formed, and the light-emitting stack 124 including the
emission layer and the cathode electrode 126 are sequen-
tially formed. Here, the anode electrode 122, the light-
emitting stack 124, and the cathode electrode 126 function
as the light-emitting element 120.

[0161] The encapsulation layer 140 is formed by alter-
nately laminating the inorganic encapsulation layers 142 and
146 and the organic encapsulation layer 144 on the substrate
111, on which the cathode electrode 126 has been formed.
Here, in order to sufficiently cover the light-emitting element
120 thereunder, the encapsulation layer 140 covers the entire
active area AA, and is lengthened to the non-active area
excluding the pad unit so as to cover the display link wire
137, which is formed in advance (shown in FIG. 4B).
[0162] Subsequently, as illustrated in FIG. 8C, the second
bridge 1545 is formed in a single layer or in multiple layers
to have an island shape by using a metal having strong
corrosion resistance and acid resistance, such as Al, Ti, Cu,
or Mo, on the uppermost inorganic encapsulation layer 146
of the encapsulation layer 140, and simultaneously, the
touch link wire 156 is formed in the non-active area. At this
time, the touch link wire 156, which extends along the
sidewall of the encapsulation layer 140 and enters the
non-active area, overlaps one side of the first connection pad
electrode 222 and is electrically connected thereto.

[0163] Subsequently. as illustrated in FIG. 8D, the touch
insulation layer 158 is deposited to have a thickness ranging
from 500 A to 5 pm through a deposition or coating process
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over the entire surface including the second bridge 1545, the
touch link wire 156, and the first and second connection pad
electrodes 222 and 224. Then, to expose opposite ends of the
second bridge 1545 and the top portion of the first and
second connection pad electrodes 222 and 224, the touch
connection holes 150, and connection holes at the same
positions as the first touch pad connection hole 178a and the
first display pad connection hole 190 are formed in the touch
insulation layer 158.

[0164] Subsequently, by depositing a second conductive
layer on the touch insulation layer 158 including the touch
connection hole 150, the first touch pad connection hole
1784, and the first display pad connection hole 190, and then
selectively removing the same, in the active area, each
second touch pattern 154e, which is connected to the second
bridge 1545 through the touch connection hole 150, each
first touch pattern (shown as 152¢ of FIG. 4B), which is
spaced apart from the second touch pattern 154e and is
arranged in a direction intersecting the second touch pattern
154e, and the first bridge 1525, which integrally intercon-
nects neighboring first touch patterns 152e, are formed. In
addition, the second touch pad electrode 174, which is
connected to the first connection pad electrode 222 there-
under through the first touch pad connection hole 1784, and
the second display pad electrode 186, which is connected to
the second connection pad electrode 224 thereunder through
the first display pad connection hole 190, are formed.
[0165] *Manufacturing Method of Third Aspect*

[0166] FIGS. 9A to 9G are process cross-sectional views
illustrating a method of manufacturing the organic light-
emitting display device having the touchscreen according to
the third aspect of the present disclosure.

[0167] As illustrated in FIG. 9A, in a method of manu-
facturing the organic light-emitting display device having
the touchscreen according to the third aspect of the present
disclosure, first, the switching thin-film transistor (shown as
T1 in the pixel-driving circuit of FIG. 2) and the driving
thin-film transistor T2 or 130 are formed in each subpixel SP
of the substrate 111. In the same process, the first touch pad
electrode 168, which is in the same layer as the data line
(shown as DL of FIG. 4A) and the source and drain
electrodes 136 and 138, and the first display pad electrode
182, which is spaced apart from the first touch pad electrode
168, are formed. The first touch pad electrode 168 is
lengthened to the portion LB illustrated in FIGS. 1 and 4a
in the non-display area to have a pattern line shape having
a constant width. In this case, a lengthened portion of the
first touch pad electrode 168 is disposed so as not to overlap
the display link wire 137, which is formed in the same
process.

[0168] Insome cases, the first touch pad electrode 168 and
the first display pad electrode 182 may be formed using
different metal layers. In this case, one of them may be in the
same layer as the scan line SL and the gate electrode 132,
and the other one may be in the same layer as the data line
DL and the source and drain electrodes 136 and 138. This
serves to prevent a short-circuit in the resultant overlapping
portion even if the display link wire 137 and the lengthened
first touch pad electrode 168 overlap each other.

[0169] Subsequently, the protective layer 116 is formed
using an inorganic layer over the entire surface thereof.
[0170] Subsequently, the planarization layer 118 is formed
using an organic layer such as photo-acryl, so as to cover the
first touch pad electrode 168, the first display pad electrode
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182, the switching thin-film transistor, and the driving
thin-film transistor T2 or 130, in order to planarize the
structure thereunder and to form the light-emitting element
on the top flat surface thereof.

[0171] Subsequently. the planarization layer 118 and the
protective layer 116 are selectively removed to form the
pixel connection hole 148, which exposes the drain elec-
trode 138. In this process, the first touch pad connection hole
178a and the first display pad connection hole 190 are
formed in the pad unit.

[0172] Subsequently. as illustrated in FIG. 9B, by depos-
iting a first conductive layer, which is a reflective electrode,
a transparent electrode, or a lamination thereof, on the
planarization layer 118 and the pad unit from which the
planarization layer 118 has been removed, and selectively
removing the same, the anode electrode 122 is formed for
each subpixel SP, the first connection pad electrode 322 is
formed so as to be connected to the first touch pad electrode
168 through the first touch pad connection hole 1784, and
the second connection pad electrode 324 is formed so as to
be connected to the first display pad electrode 182 through
the first display pad connection hole 190. In some cases, the
formation of the first and second connection pad electrodes
322 and 324 may be omitted.

[0173] Subsequently, as illustrated in FIG. 9C, the bank
128, a portion of which overlaps the anode electrode 122 to
define an emission area, is formed, and the light-emitting
stack 124 including the emission layer and the cathode
electrode 126 are sequentially formed. Here, the anode
electrode 122, the light-emitting stack 124, and the cathode
electrode 126 function as the light-emitting element 120.

[0174] The encapsulation layer 140 is formed by alter-
nately laminating the inorganic encapsulation layers 142 and
146 and the organic encapsulation layer 144 on the substrate
111, on which the cathode electrode 126 has been formed.
Here, in order to sufficiently cover the light-emitting element
120 thereunder, the encapsulation layer 140 covers the entire
active area AA and is lengthened to the non-active area
excluding the pad unit so as to cover the display link wire
137, which is formed in advance (shown in FIG. 4B).

[0175] Subsequently, as illustrated in FIG. 9D, the second
bridge 1545 is formed in a single layer or in multiple layers
to have an island shape by using a metal having strong
corrosion resistance and acid resistance, such as Al, Ti, Cu,
and Mo, on the uppermost inorganic encapsulation layer 146
of the encapsulation layer 140, and simultaneously, the
touch link wire 156 is formed in the non-active area. At this
time, the touch link wire 156, which extends along the
sidewall of the encapsulation layer 140 and enters the
non-active area, is spaced apart from the first connection pad
electrode 322, which constitutes the touch pad TP.

[0176] Subsequently, as illustrated in FIG. 9E, the touch
insulation layer 158 is deposited to have a thickness ranging
from 500 A to 5 um through a deposition or coating process
over the entire surface including the second bridge 1545, the
touch link wire 156, and the first and second connection pad
electrodes 322 and 324. Then, to expose opposite ends of the
second bridge 1546 and the top portion of the first and
second connection pad electrodes 322 and 324, the touch
connection holes 150, and connection holes at the same
positions as the first touch pad connection hole 178¢ and the
first display pad connection hole 190 are formed in the touch
insulation layer 158.
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[0177] Subsequently, by depositing a second conductive
layer on the touch insulation layer 158 including the touch
connection hole 150, the first touch pad connection hole
1784, and the first display pad connection hole 190, and then
selectively removing the same, in the active area, each
second touch pattern 154e, which is connected to the second
bridge 1545 through the touch connection hole 150, each
first touch pattern (see 152¢ of FIG. 4B), which is spaced
apart from the second touch pattern 154e and is arranged in
a direction intersecting the second touch pattern 154, and
the first bridge 1524, which integrally interconnects neigh-
boring first touch patterns 152e, are formed. In addition, the
second touch pad electrode 174, which is connected to the
first connection pad electrode 322 thereunder through the
first touch pad connection hole 178a, and the second display
pad electrode 186, which is connected to the second con-
nection pad electrode 324 thereunder through the first dis-
play pad connection hole 190, are formed.

[0178] Subsequently, as illustrated in FIG. 9F, below the
substrate 111, an overlapping portion of the lengthened first
touch pad electrode 168 and the touch link wire 156 is
subjected to laser welding so that a portion of the first touch
pad electrode 168 melts and is connected to the touch link
wire 156 thereabove to form the electric connector RTC.
During laser welding, the thin protective layer 116 between
the touch link wire 156 and the first touch pad electrode 168
burns, and the burned region is filled with the touch pad
electrode pattern 168a as a molten portion, so that the first
touch pad electrode 168, the first touch pad electrode pattern
1684, and the touch link wire 156, which are sequentially
formed from the bottom, are electrically connected to each
other.

[0179] Here, the protective layer 116 is a thin protective
layer and is selectively removable by adjusting laser energy
without having an effect on the other layers during laser
welding.

[0180] Subsequently, as illustrated in FIG. 9G, in order to
apply an electrical signal to the scan line SL, the data line
DL, and the first and second touch electrodes 152 and 154,
the printed circuit board 1500, which includes a drive IC and
a touch controller therein, is provided. At this time, the
printed circuit board 1500 includes the bump electrodes
1510 and 1520 at positions corresponding to the touch pad
TP or 170 and the display pad DP or 180. The anisotropic
conductive film 1600 is interposed between the printed
circuit board 1500 and the pad unit PT and DP of the
substrate 111 to achieve electrical connection when pressure
is applied to the back side of the flexible printed circuit
board 1500.

[0181] Here, in the anisotropic conductive film 1600, the
conductive balls 1610 are contained in the adhesive layer
1620. When pressure is applied, the conductive balls 1610
are broken so as to achieve electrical connection between the
bump electrode 1510 or 1520 and the touch pad 170 or the
display pad 180 located thereabove and thereunder.

[0182] Meanwhile, the organic light-emitting display
device having the touchscreen according to the present
disclosure may further include a color filter above or below
the first and second touch electrodes 152 and 154. This will
be described below in a fourth aspect.

[0183] FIG. 10 is a cross-sectional view illustrating an
organic light-emitting display device having a touchscreen
according to a fourth aspect of the present disclosure.
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[0184] That is, the organic light-emitting display device
having the touchscreen according to the fourth aspect of the
present disclosure, as illustrated in FIG. 10, may include a
touch buffer layer 196 or a color filter layer 198 between the
encapsulation layer 140 and a touch electrode array includ-
ing the first and second touch electrodes 152 and 154. Here,
the touch buffer layer 196 and the color filter layer 198 may
be selectively provided, or may be provided together. In
addition, when all of the two layers are provided, the touch
buffer layer 196 may be provided below the color filter layer
198, or the touch buffer layer 196 may be provided above the
color filter layer 198, as illustrated.

[0185] The touch buffer layer 196 maintains a minimum
vertical distance of 5 um between the first and second touch
electrodes 152 and 154 and the cathode electrode 126.
Thereby, it is possible to minimize the capacity value of a
parasitic capacitor formed between each of the first and
second touch electrodes 152 and 154 and the cathode
electrode 126, which may prevent mutual interaction due to
coupling between each of the touch-sensing line 154 and the
touch-driving line 152 and the light-emitting element 120.

[0186] Meanwhile, the organic light-emitting display
device of the present disclosure has been described as one
light-emitting stack 124 being disposed between the anode
electrode 122 and the cathode electrode 126 by way of
example, however, two or more light-emitting stacks may be
disposed. For example, as illustrated in FIG. 9, the first and
second light-emitting stacks 124a and 1245 may be disposed
between the anode electrode 122 and the cathode electrode
126. A charge generation layer CGL is disposed between the
first and second light-emitting stacks 124a and 124b. The
first light-emitting stack 124a includes a hole transport layer
HTL1, an organic emission layer EML1, and an electron
transport layer ETL1, which are sequentially formed on the
anode electrode 122, and the second light-emitting stack
1245 includes a hole transport layer HTL2, an organic
emission layer EML2, and an electron transport layer ETL.2,
which are sequentially formed on the anode electrode 122.
Here, one of the emission layer EML1 of the first light-
emitting stack 124a and the emission layer EML2 of the
second light-emitting stack 1245 generates blue light, and
the other one of the emission layer EML1 of the first
light-emitting stack 124a and the emission layer EML2 of
the second light-emitting stack 1245 generates yellow green
light, whereby white light is generated via the first and
second light-emitting stacks 124a and 1245.

[0187] Then, the color filter layer 198, which is disposed
on the encapsulation layer 140 above the light-emitting
element 120, may perform color display by transmitting
white light from the lower side thereof through each wave-
length band.

[0188] Here, the color filter layer 198 may be located
above any one of the cathode electrode 126, the encapsula-
tion layer 140, and the first and second touch electrodes 152
and 154 as long as it is disposed above the cathode electrode
126. In some cases, the color filter layer 198 may also be
used as the touch insulation layer 158 below the first and
second touch electrodes 152 and 154.

[0189] As is apparent from the above description, an
organic light-emitting display device having a touchscreen
and a method of manufacturing the same according to the
present disclosure have the following effects.
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[0190] First, since a touch pad and a display pad are
provided on the same side of a substrate, both the touch pad
and the display pad may be connected via a single flexible
printed circuit board.

[0191] Second, since the touch pad and the display pad,
which constitute a pad unit, have the same lamination
structure, when the flexible printed circuit board is aligned
with the pad unit, connection therebetween without a dif-
ference in height is possible, which may increase bonding
reliability. In addition, in the vertical cross sections of the
touch pad and the display pad, areas thereof corresponding
to conductive balls have the same surface height, whereby it
is possible to improve the form factor of circuit components
disposed on the substrate.

[0192] Third, since the pad unit is provided on only one
side of the substrate, it is possible to increase an effective
display area, compared to a conventional structure in which
atouch pad and a display pad are provided on different sides.
[0193] Although the aspects of the present disclosure have
been described above in detail with reference to the accom-
panying drawings, it will be apparent to those skilled in the
art that the present disclosure described above is not limited
to the aspects described above, and various substitutions,
modifications, and alterations may be devised within the
spirit and scope of the present disclosure.

What is claimed is:

1. An organic light-emitting display device comprising:

a substrate comprising an active area and a non-active
area;

a plurality of thin-film transistors disposed in the active
area;

a plurality of light-emitting elements connected to the
plurality of thin-film transistors in the active area;

an encapsulation layer disposed on the thin-film transis-
tors and the light-emitting elements;

a touch electrode array comprising a plurality of first
touch electrodes and a plurality of second touch elec-
trodes arranged on the encapsulation layer to intersect
each other in the active area;

a plurality of display pads and a plurality of touch pads
arranged in the non-active area on a same side of the
substrate so as to be parallel to and spaced apart from
each other; and

a flexible printed circuit board connected to both the
plurality of display pads and the plurality of touch pads.

2. The device according to claim 1, further comprising;

a plurality of touch link wires provided in the non-active
area above the encapsulation layer on the substrate and
connecting the touch pads to the plurality of first touch
electrodes and the plurality of second touch electrodes,
respectively; and

a plurality of display link wires provided in the non-active
area below the encapsulation layer on the substrate and
connecting the plurality of display pads to the plurality
of thin-film transistors, respectively.

3. The device according to claim 2, wherein the plurality
of touch link wires and plurality of the display link wires
have an overlapping portion by interposing the encapsula-
tion layer therebetween.

4. The device according to claim 2,

wherein each first touch electrode comprises a first touch
pattern and a first bridge,

wherein each second touch electrode comprises a second
touch pattern and a second bridge,
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wherein the first touch pattern and the second touch

pattern are disposed in the same layer,

wherein the first bridge is integrated with the first touch

pattern, and

wherein the second bridge is located in a layer different

from the first touch pattern and the second touch
pattern, interposes a touch insulation layer therebe-
tween at an intersection of the first touch electrode and
the second touch electrode, and is connected to the
second touch pattern through a touch connection hole
in the touch insulation layer.

5. The device according to claim 4, wherein each touch
pad comprises touch pad electrodes in multiple layers, and

wherein each touch link wire is located in the same layer

as the second bridge, and is integrated with the touch
pad electrode forming at least one layer of the touch
pad.

6. The device according to claim 4,

wherein each touch pad comprises touch pad electrodes in

multiple layers,

wherein each touch link wire is located in the same layer

as the first bridge, and

wherein at least one touch pad electrode constituting the

touch pad is extended to connect to the touch link wire.

7. The device according to claim 4,

wherein each touch pad comprises touch pad electrodes in

multiple layers,
wherein the organic light-emitting display device further
comprises one or more insulation layers between the
plurality of the touch link wires and at least one touch
pad electrode of the plurality of touch pad, and

wherein each touch link wire is electrically connected to
the at least one touch pad electrode through a connec-
tion hole in the one or more insulation layers.

8. The device according to claim 7, wherein the one or
more insulation layers between the plurality of touch link
wires and the at least one touch pad electrode of the plurality
of touch pad are inorganic layers.

9. The device according to claim 7, wherein each display
pad comprises a first display pad electrode in the same layer
as the thin-film transistors and a second display pad elec-
trode in a layer different from the first display pad electrode,
and

wherein each touch pad comprises a first touch pad

electrode in the same layer as the first display pad
electrode and a second touch pad electrode in the same
layer as the second display pad electrode.

10. The device according to claim 9, wherein the second
display pad electrode and the second touch pad electrode are
located in the same layer as the first touch pattern and the
second touch pattern.

11. The device according to claim 9, wherein the one or
more insulation layers having the connection hole are
located between the first touch pad electrode and each touch
link wire, and the connection hole is located above the first
touch pad electrode and below each touch link wire.

12. The device according to claim 7, further comprising a
connection pad electrode located in the same layer as one
layer of the light-emitting elements between a first touch pad
electrode and a second touch pad electrode of each touch
pad.

13. The device according to claim 2, wherein each light-
emitting element comprises:
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an anode electrode connected to a corresponding one of
the thin-film transistors;
a cathode electrode disposed to face the anode electrode;
and
at least one light-emitting stack disposed between the
anode electrode and the cathode electrode and emitting
white light, and
wherein the organic light-emitting display device further
comprises a color filter disposed above one of the
cathode electrode, the encapsulation layer, and the first
and second touch electrodes.
14. A method of manufacturing an organic light-emitting
display device, the method comprising:
forming a plurality of thin-film transistors disposed in an
active area of a substrate;
forming a plurality of first display pad electrodes and a
plurality of first touch pad electrodes parallel to the first
display pad electrodes on a same side of the substrate
in a non-active area located outside the active area;
forming light-emitting elements connected to the plurality
of thin-film transistors in the active area of the sub-
strate;
forming an encapsulation layer on the thin-film transistors
and the light-emitting elements;
forming a touch electrode array comprising a first touch
electrode and a second touch electrode intersecting
each other in the active area above the encapsulation
layer;
forming a plurality of second display pad electrodes and
a plurality of second touch pad electrodes, the plurality
of second display pad electrodes and the plurality of
second touch pad electrodes respectively connected to
the plurality of first display pad electrodes and the
plurality of first touch pad electrodes in the non-active
area; and
connecting the plurality of second display pad electrodes
and the plurality of second touch pad electrodes to a
flexible printed circuit board.
15. The method according to claim 14, wherein, the
forming the plurality of first display pad electrodes and the
plurality of first touch pad electrodes further comprises
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forming a plurality of display link wires to connect the
plurality of first display pad electrodes with the plurality of
thin-film transistors.

16. The method according to claim 15, wherein, the
forming the touch electrode array, the second display pad
electrodes, and the second touch pad electrodes further
comprises forming a plurality of touch link wires to connect
the plurality of first and second touch electrodes with the
plurality of second touch pad electrodes.

17. The method according to claim 16, wherein the
forming the plurality of first and second touch electrodes
further comprises:

forming a plurality of first bridges in the active area on the

encapsulation layer;

forming a touch insulation layer having a plurality of

touch connection holes corresponding to opposite sides
of each first bridge; and

forming, on the touch insulation layer, a plurality of first

touch patterns, which are connected at opposite sides
thereof to neighboring first bridges through the touch
connection holes, a plurality of second touch patterns,
which are spaced apart from the first touch patterns and
the touch connection holes, and a plurality of second
bridges, which are located in the same layer as the
second touch patterns and are connected to the second
touch patterns.

18. The method according to claim 17, wherein each
touch link wire is formed in the same layer as the first
bridges.

19. The method according to claim 18, wherein the
forming the plurality of touch link wire further comprises
forming each touch link wire overlapping each first touch
pad electrode.

20. The method according to claim 19, further comprising
electrically connecting each touch link wire to each second
touch pad electrode by irradiating a laser from a bottom side
of the substrate to an overlapping portion of each touch link
wire and each first touch pad electrode.

21. The method according to claim 19, wherein, the
plurality of connection holes in the touch insulation layer
exposes each first touch pad electrode and each first display
pad electrode.
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