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(7) ABSTRACT

An organic light-emitting display device includes an organic
light-emitting array including a plurality of pixel areas, the
pixel areas being arranged in a matrix; and a plurality of
blocks, in each of which a plurality of touch wires are
arranged in a first direction and a second direction. Fach of
the sub-pixels has a light-emitting part, the light-emitting
part of one of the sub-pixels is larger than the light-emitting
parts of the other sub-pixels, and an intersection of the touch
wires arranged in the first direction and the second direction
is located in the sub-pixel having the largest light-emitting
part.
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FIG. 1A
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FIG. 1B
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FIG. 2
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FIG. 3B
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FIG. 4A
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FIG. 7B
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FIG. 10A

512

17
T T A AT ey T X T IS T T IET, ,\\ | [FTETA \
S QUL T i e A G 5 §OLED
—TFT array
1205

~200
\%)

Vi

313

FIG. 10B

100
105

511
180
- 230

=217

70 5}0 LED
211

TFT array

17205

4200
VI Y

313 -

5197

51§




Patent Application Publication  Apr. 5,2018 Sheet 13 of 17  US 2018/0097039 A1




FIG. 12

////////////// @




Patent Application Publication  Apr. 5,2018 Sheet 15 of 17  US 2018/0097039 A1

FIG. 13
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FIG. 14
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ORGANIC LIGHT-EMITTING DISPLAY
DEVICE

[0001] This application claims the benefit of Korean Pat-
ent Application No. 10-2016-0127058, filed on Sep. 30,
2016, which is hereby incorporated by reference as if fully
set forth herein.

BACKGROUND

Field of the Invention

[0002] The present invention relates to a display device,
and more particularly to an organic light-emitting display
device that is capable of preventing touch wires from being
visible in a structure in which a touch panel is integrated into
the organic light-emitting display device and that is capable
of solving a problem with a color viewing angle even in a
structure in which a non-light-emitting part is narrow.

Discussion of the Related Art

[0003] Examples of display devices include a liquid crys-
tal display (LCD) device, an organic light-emitting display
device, a plasma display panel (PDP) device, a quantum dot
display device, a field emission display (FED) device, and
an electrophoretic display (EPD) device. Each of these
devices includes a flat display panel for displaying an image.
The flat display panel is configured by laminating a pair of
transparent insulating substrates in the state in which an
inherent light-emitting or polarizing layer or another optical
material layer is disposed therebetween.

[0004] Among the above-mentioned devices, the organic
light-emitting display device has lately attracted consider-
able attention, because the organic light-emitting display
device is lightweight due to the omission of a light source
and achieves improved color expression.

[0005] With the recent increase in size of display devices,
the demand for display devices that occupy little space has
increased. In addition, the demand for flexible display
devices has also increased.

[0006] As a result, the thickness of the display devices has
been gradually reduced, and bendable display devices or
rollable display devices, which are capable of being bent or
rolled, have attracted attention.

[0007] It is required for such display devices to further
include a touch panel having a touch detection function in
addition to a simple display function, in order to satisfy
specific demands of users.

[0008] To this end, an organic light-emitting display
device, in which a touch panel and an organic light-emitting
array are laminated, has been proposed. However, the touch
panel is manufactured through a process different from the
process for manufacturing the organic light-emitting array,
and includes additional wires. For these reasons, conven-
tional organic light-emitting display devices have problems
in that the wires of the touch panel are visible in sub-pixels
defined by the organic light-emitting array. In particular, the
touch panel is manufactured through a process different
from the process for manufacturing the organic light-emit-
ting array, and is then laminated with the organic light-
emitting array to constitute the organic light-emitting dis-
play device. In the case in which shielding touch wires are
non-uniformly located in respective areas of the organic
light-emitting array, the visibilities of the touch wires in the
respective areas of the organic light-emitting array are
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different from each other, which deteriorates the visual
sensation experienced by the user.

[0009] The problem with the visibility becomes more
serious when the angle at which the user views the organic
light-emitting display device is changed. In addition, in a
structure in which a non-light-emitting part of the organic
light-emitting array is reduced, the wires of the touch panel
pass through the light-emitting parts, with the result that the
wires of the touch panel are more easily visible in the
light-emitting parts.

SUMMARY

[0010] Accordingly, the present disclosure is directed to
an organic light-emitting display device that reduces one or
more problems due to limitations and disadvantages of the
related art.

[0011] An objective of the present disclosure is to provide
an organic light-emitting display device that is capable of
preventing touch wires from being visible in a structure in
which a touch panel is integrated into the organic light-
emitting display device and that is capable of reducing a
problem with a color viewing angle even in a structure in
which a non-light-emitting part is narrow.

[0012] Additional advantages, objectives, and features of
the disclosure 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 learned from practice of the invention.
The objectives and other advantages of the invention may be
realized and attained by the structure particularly pointed out
in the written description and claims hereof as well as the
appended drawings.

[0013] An organic light-emitting display device of the
present disclosure is configured such that touch wires of a
touch electrode array correspond to specific positions of
sub-pixels, thereby preventing the touch wires from being
visible.

[0014] To achieve these objectives and other advantages
and in accordance with the purpose of the present disclosure,
as embodied and broadly described herein, an organic light-
emitting display device includes an organic light-emitting
array including a plurality of pixel areas, the pixel areas
being arranged in a matrix; and a plurality of blocks, in each
of which a plurality of touch wires are arranged in a first
direction and a second direction. Each of the sub-pixels has
a light-emitting part, the light-emitting part of one of the
sub-pixels is larger than the light-emitting parts of the other
sub-pixels, and an intersection of the touch wires arranged
in the first direction and the second direction is located in the
sub-pixel having the largest light-emitting part.

[0015] Each of the sub-pixels may further include a bank
around the light-emitting part.

[0016] The light-emitting part of at least one of the other
sub-pixels, excluding the sub-pixel having the largest light-
emitting part, may correspond to only one selected from
between the touch wire arranged in the first direction and the
touch wire arranged in the second direction.

[0017] The touch wire arranged in the first direction or the
second direction may be located in the bank of at least one
of the other sub-pixels, excluding the sub-pixel having the
largest light-emitting part.

[0018] The sub-pixels of the pixel areas having the largest
light-emitting parts may emit the same color.
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[0019] The intersection of the touch wires arranged in the
first direction and the second direction may be located at the
same positions of the sub-pixels of the pixel areas having the
largest light-emitting parts.

[0020] Each of the blocks may include a plurality of
transmission parts arranged in a third direction and a plu-
rality of reception parts arranged in a fourth direction, the
transmission parts and the reception parts intersecting each
other. One selected from between the transmission parts and
the reception parts may have a connection electrode, pro-
vided at touch wires of adjacent blocks, between the adja-
cent blocks; and the other selected from between the trans-
mission parts and the reception parts may have a bridge
electrode, provided on a layer different from a layer on
which the touch wires of the adjacent blocks are provided,
between the adjacent blocks.

[0021] The touch electrode array may further include an
island-shaped transparent conductive layer that abuts on the
intersection of the touch wires. In this case, the island-
shaped transparent conductive layer may have a width larger
than the widths of the touch wires in the first direction and
the second direction.

[0022] The island-shaped transparent conductive layer
may be provided at the intersection of the touch wires in the
first direction and the second direction.

[0023] The touch wires may have the same width in the
first direction and the second direction.

[0024] The organic light-emitting display device may fur-
ther include an adhesive layer provided between the organic
light-emitting array and the blocks.

[0025] The touch wires may be formed of one selected
from among gold (Au), silver (Ag), palladium (Pd), copper
(Cu), aluminum (Al), chrome (Cr), molybdenum (Mo), and
titanium (Ti), or a metal stack or an alloy comprising at least
one selected from among these.

[0026] In the organic light-emitting display device of the
present disclosure, the ratio of the area of the touch wires to
that of the light-emitting parts of the sub-pixels may be
adjusted to a specific level or less in order to prevent the
touch wires from being visible.

[0027] 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 invention
as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028] 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 embodiment(s) of the disclosure and together with
the description serve to explain the principle of the inven-
tion. In the drawings:

[0029] FIG. 1A is a plan view showing a touch panel,
according to one embodiment;

[0030] FIG. 1B is an enlarged plan view showing area A
of FIG. 1A according to a first form of the touch panel,
according to one embodiment;

[0031] FIG. 2 is a plan view showing area A of FIG. 1A
according to a second form of the touch panel, according to
one embodiment;

[0032] FIG. 3A is a plan view showing one pixel of an
organic light-emitting array of an organic light-emitting
display device according to a first embodiment;
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[0033] FIG. 3B is a plan view showing an area of the touch
panel corresponding to FIG. 3A;

[0034] FIG. 3C is a plan view showing the state in which
the touch panel and the organic light-emitting array of the
organic light-emitting display device are laminated,

[0035] FIGS. 4A and 4B are sectional views taken along
lines I-I' and II-IT' of FIG. 3C, respectively;

[0036] FIG. 5 is a plan view showing an organic light-
emitting display device according to a second embodiment;
[0037] FIG. 6 is a plan view showing an organic light-
emitting display device according to a modification of the
second embodiment;

[0038] FIGS. 7A and 7B are sectional views taken along
lines III-TIT" and TV-IV' of FIG. 5 or 6, respectively;
[0039] FIG. 8 is a sectional view showing in detail a
transmission part (IV-IV") of FIG. 6 and a bridge electrode
region (V-V') of FIG. 2 in the organic light-emitting display
device, according to one embodiment;

[0040] FIG. 9 is a plan view showing an organic light-
emitting display device according to a third embodiment;
[0041] FIGS.10A and 10B are sectional views taken along
lines VI-VI' and VII-VII' of FIG. 9, respectively;

[0042] FIG. 11 is a plan view showing an organic light-
emitting display device according to a fourth embodiment;
[0043] FIG. 12 is a plan view showing an organic light-
emitting display device according to a fifth embodiment;
[0044] FIG. 13 is a plan view showing the state in which
an organic light-emitting display device according to a
comparative example is misaligned;

[0045] FIG. 14 is a graph showing a color viewing angle
when the organic light-emitting display device of the com-
parative example is misaligned; and

[0046] FIG. 15 is a plan view showing a sub-pixel of the
organic light-emitting display device in which an intersec-
tion of touch wires appears.

DETAILED DESCRIPTION

[0047] Advantages and features of the present disclosure
and a method of achieving the same will be more clearly
understood from embodiments described below with refer-
ence to the accompanying drawings. However, the present
disclosure is not limited to the following embodiments but
may be implemented in various different forms. The
embodiments are provided merely to complete disclosure of
the present invention and to fully provide a person having
ordinary skill in the art to which the present disclosure
pertains with the category of the disclosure. Consequently,
the present invention is defined only by the category of the
claims.

[0048] Shapes, sizes, rates, angles, numbers, etc. disclosed
in the drawings to explain various embodiments of the
present disclosure are illustrative, and are not limited to the
particulars shown in the drawings. Wherever possible, the
same reference numbers will be used throughout the speci-
fication to refer to the same or like elements. In the descrip-
tion of the present disclosure, certain detailed explanations
of the related art are omitted when it is deemed that they may
unnecessarily obscure the essence of the disclosure. In the
case in which the terms “comprises,” “has,” or “includes”
are used in this specification, other parts may be further
added unless the term “only” is used. The singular forms are
intended to include the plural forms as well, unless the
context clearly indicates otherwise.
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[0049] In interpreting components included in various
embodiments of the present disclosure, it is to be interpreted
that an error range is included unless the context clearly
indicates otherwise.

[0050] In explaining various embodiments of the present
disclosure, when a positional relationship is described, for
example, when the positional relationship between two parts
is described using terms such as “on”, “above,” “under,”
“beside,” etc., one or more additional parts may be located
between the two parts unless the term “immediately” or

“directly” is used.

[0051] In explaining various embodiments of the present
disclosure, when a temporal relationship is described, for
example, when time sequences such as “after,” “subse-
quently,” “next,” and “before” are described, discontinuous
sequences may be included unless the term “immediately”
or “directly” is used.

[0052] In explaining various embodiments of the present
disclosure, the terms “first,” “second,” etc. are used to
describe various elements. However, these terms are used
only to distinguish between the elements. In this specifica-
tion, therefore, a component identified by “first” may be
identical to a component identified by “second” within the
technical spirit of the present disclosure unless the context
clearly indicates otherwise.

[0053] Features of various embodiments of the present
disclosure may be partially or entirely coupled to or com-
bined with each other, and may be technically interlocked
and driven in various manners. Various embodiments may
be realized independently or in combination with each other.

[0054] FIG. 1A is a plan view showing a touch panel, and
FIG. 1B is an enlarged plan view showing area A of FIG. 1A
according to a first form of the touch panel.

[0055] As shown in FIG. 1A, a touch panel according to
a first form of the present disclosure includes a plurality of
transmission parts Tx and a plurality of reception parts Rx,
which are arranged on a first substrate 100 in a direction in
which the transmission parts Tx and the reception parts Rx
intersect each other for touch detection. Each transmission
part Tx is a kind of block having therein a plurality of first
touch wires 120, each of which includes a first wire 121
extending in a first direction and a second wire 122 extend-
ing in a second direction, which is different from the first
direction, as shown in FIG. 1B. The first and second wires
121 and 122 are integrated wires, which are not spaced apart
from each other on the same layer but diverge from an
intersection. When viewed in a plan view, the first touch
wires 120 are configured such that wires having a small
width are arranged in the form of a mesh in the area of each
transmission part Tx. Each reception part Rx has therein a
plurality of second touch wires 130, each of which includes
a third wire 131 extending in a third direction and a fourth
wire 132 extending in a fourth direction, which is different
from the third direction, the second touch wires 130 being
arranged in the form of a mesh. As shown in FIG. 1B, the
third direction and the first direction may be the same, and
the fourth direction and the second direction may be the
same. However, the present invention is not limited thereto.
The third direction and the fourth direction of the second
touch wires 130 may be set differently from the first direc-
tion and the second direction of the first touch wires 120. In
addition, as shown, the first direction and the second direc-
tion may be perpendicular to each other. However, the
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present invention is not limited thereto. The first direction
and the second direction may intersect each other at an acute
angle or an obtuse angle.

[0056] In the figure, the transmission parts Tx and the
reception parts Rx are shown as being arranged in the
horizontal direction and the vertical direction, respectively.
However, the present invention is not limited thereto. The
transmission parts Tx and the reception parts Rx may be
arranged in the state of being inclined at a predetermined
angle relative to the horizontal direction. Alternatively, the
transmission parts Tx and the reception parts Rx may be
arranged in the vertical direction and the horizontal direc-
tion, respectively.

[0057] The first touch wires 120 included in the transmis-
sion parts Tx and the second touch wires 130 included in the
reception parts Rx may be metals disposed on the same
layer. In this case, in intersection areas at which the X
direction, in which the transmission parts Tx are arranged,
and the Y direction, in which the reception parts Rx are
arranged, one of the first and second touch wires 120 and
130 extends so as to pass through the intersection areas and
the other is electrically spaced apart from the one of the first
and second touch wires through bridge electrodes 140
formed on a different layer in order to prevent an electrical
short between the first and second touch wires 120 and 130.
As shown, connection electrodes 120a, which are formed
with the first wires 121 included in the transmission parts TX,
are provided in the intersection areas from adjacent trans-
mission parts Tx so as to interconnect the adjacent trans-
mission parts Tx, and the bridge electrodes 140 are provided
on the different layer so as to intersect the connection
electrodes 120a, whereby the bridge electrodes 140 are
connected to the third wires 131 or the fourth wires 132 of
adjacent reception parts Rx. As shown, a plurality of con-
nection electrodes 120a may be spaced apart from each
other in the same direction in a corresponding intersection
area, although each connection electrode 120a may be a
single member in a corresponding intersection area. The
connection electrodes 120a are connected to the first touch
wires 120 of the transmission parts Tx of adjacent blocks.
[0058] In another embodiment, in the case in which the
first touch wires 120 and the second touch wires 130
constituting the transmission parts Tx and the reception parts
Rx are metals formed on different layers, the first touch
wires 120 and the second touch wires 130 may extend
through the intersection areas without bridge electrodes
provided on an additional layer in order to interconnect
adjacent transmission parts Tx and to interconnect adjacent
reception parts Rx.

[0059] The reason that the first touch wires 120 and the
second touch wires 130, which are arranged in the form of
a mesh, are provided on the transmission parts Tx and the
reception parts Rx of the touch panel is that it is necessary
to improve the sensitivity of signal transmission and signal
detection using low-resistance metal without RC delay, to
prevent the metal wires from being visible on a screen on
which an image is displayed by dividing the metal wires, and
to disperse stress due to folding or bending when used in a
flexible organic light-emitting display device.

[0060] The metal constituting the first touch wires 120 and
the second touch wires 130 may be low-resistance metal. For
example, the first touch wires 120 and the second touch
wires 130 may be formed of one selected from among gold
(Au), silver (Ag), palladium (Pd), copper (Cu), aluminum
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(Al), chrome (Cr), molybdenum (Mo), and titanium (Ti), or
ametal stack or an alloy including at least one selected from
among these. In an example of the metal stack, the first touch
wires 120 and the second touch wires 130 may be formed of
an Ag—Pd—Cu alloy (APC) or a Mo—Al—Mo alloy.
However, the metals constituting the first and second touch
wires 120 and 130 are not limited to the above-specified
examples. The first and second touch wires 120 and 130 may
be formed of other different low-resistance metals, alloys
including the low-resistance metals, or stacks including the
low-resistance metals.

[0061] Signals are sequentially transmitted through
respective columns of the transmission parts Tx, and signals
are detected through respective rows of the reception parts
Rx. When a touch occurs, a detected signal is changed,
which is detected to determine whether the touch has
occurred.

[0062] The touch panel of the present disclosure has a
touch electrode array of the first touch wires 120 and the
second touch wires 130 on the first substrate 100, which is
flexible. The touch panel is laminated with an organic
light-emitting array to perform a coordinate input and detec-
tion function when the organic light-emitting display device
is driven.

[0063] The first substrate 100 may be a plastic, thin glass,
or metal substrate. A first inorganic buffer layer is provided
on the surface of the first substrate 100 in order to smooth
the surface on which the first touch wires 120 and the second
touch wires 130 are formed. In addition, it is possible to
protect the touch electrode array when a sacrificial layer or
a glass board under the first substrate 100 is removed in
order to make the first substrate 100 flexible.

[0064] The first substrate 100 is provided at the middle
thereof with a touch area TA including pluralities of trans-
mission parts Tx and reception parts Rx, which are arranged
in a matrix fashion, and is provided at the outer edge thereof
with a dead area DA. A touch pad unit 170 is provided at a
portion of the dead area DA. In addition, the first substrate
100 has routing wires 150a and 1505 for connecting ends of
the transmission parts Tx and reception parts Rx to the touch
pad unit 170. The routing wires 150a and 1505 may be wires
formed on the same layer as the first and second touch wires
120 and 130 or wires formed on the same layer as the bridge
electrodes 140.

[0065] The dead area DA corresponds to the outside of the
touch area. Specifically, the dead area DA corresponds to
partial widths of the upper, lower, left, and right sides of the
first substrate 100. The portion of the dead area where the
touch pad unit 170 is located may have a relatively large
area.

[0066] In the figure, two touch pad units 170 are shown as
being provided at opposite sides of the upper side of the first
substrate 100. However, the present invention is not limited
thereto. The touch pad unit 170 has therein a plurality of
touch pads 160a and 1605, which are connected to the
routing wires 150a and 1505, which are connected to the
transmission parts Tx and the reception parts Rx.

[0067] In the organic light-emitting display device of the
present disclosure, the touch pad unit is connected to a
dummy pad unit (not shown) of the organic light-emitting
array/thin-film transistor (TFT) array via an anisotropic
conductive film when the organic light-emitting array is
laminated with the touch electrode array.
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[0068] FIG. 2 is a plan view showing area A of FIG. 1A
according to a second form of the touch panel.

[0069] As shown in FIG. 2, the touch panel according to
the second form, which is configured to improve the touch
sensitivity of the touch panel, includes first and second
island-shaped transparent conductive layers 123 and 133.
The first and second transparent conductive layers 123 and
133 are provided in the intersections in the first and second
directions and the intersections in the third and fourth
directions of the touch wires 120 and 130 in the respective
blocks of the transmission parts Tx and reception parts Rx.
The first and second island-shaped transparent conductive
layers 123 and 133 are electrically connected to the touch
wires.

[0070] The first and second transparent conductive layers
123 and 133 are made of indium tin oxide (ITO). indium
zinc oxide (IZ0), or indium gallium zinc oxide (IGZ0).

[0071] The first and second touch wires 120 and 130 are
made of low-resistance metal, whereby line resistance and
RC delay are reduced. In the case in which the touch wires
are provided only in the area in which touch is actually
performed, however, the area occupied by the touch wires is
small, with the result that the change in amount of electric
charge of a touch object in the touch region is small,
whereby it may be difficult to detect whether a touch has
been performed. The reason that the first and second trans-
parent conductive layers 123 and 133 are provided is
improve the detection of the change of capacitance caused
by the touch object (e.g. a finger or a pen) by increasing the
area of the electrode in the touch panel, since the width of
the first and second touch wires 120 and 130 is small. That
is, the transparent conductive layers are configured such that
the transparent conductive layers have horizontal and ver-
tical widths greater than the width of the touch wires so as
to sufficiently cover the intersections of the touch wires. The
shown first and second touch wires 120 and 130 are formed
in a quadrangular shape. However, the present invention is
not limited thereto. The first and second touch wires 120 and
130 may be formed in other polygonal shapes.

[0072] When a user touches the touch panel with his/her
finger or a touch pen, therefore, a signal detected by the
reception parts Rx is changed by the capacitance generated
between the finger and the second touch wires 130 in the
reception parts Rx and the second transparent conductive
layer 133, whereby it is possible to stably detect whether a
touch has been performed.

[0073] The touch panel of the second form may be iden-
tical in construction to the touch panel of the first form
shown in FIG. 1, except that the transparent conductive
layers are provided.

[0074] The island-shaped transparent conductive layers
123 and 133 may be referred to as segment electrodes, since
the island-shaped transparent conductive layers 123 and 133
are separated from each other when viewed in a plan view.

[0075] In the first and second forms, the first and second
touch wires 120 and 130 are arranged in the first and second
directions, which are different from each other, and in the
third and fourth directions, which are different from each
other. That is, the wires are arranged in two directions in the
transmission parts Tx and reception parts Rx. Alternatively,
the wires may be arranged in a third direction or other
directions between the first direction and the second direc-
tion.
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[0076] The above description is directed to the touch panel
having the touch wires arranged in the metal mesh shape.
The touch wires in the touch panel are made of shielding
metal. For this reason, when the touch panel is applied to a
display device such as an organic light-emitting display
device, the touch wires may be visible if the touch wires are
disposed over a predetermined area of the organic light-
emitting array.

[0077] The organic light-emitting display device of the
present disclosure is configured such that when the touch
panel having the touch wires arranged in the metal mesh
shape is provided at the organic light-emitting array, the
touch wires are prevented from being visible by adjusting
the disposition between the touch wires and sub-pixels of the
organic light-emitting array and such that misalignment
between touch panels manufactured in different manufac-
turing lines and the organic light-emitting array is reduced.
In addition, the organic light-emitting display device of the
present disclosure is configured such that the touch wires are
prevented from being visible even when the viewing angle
is changed, i.e. even when the organic light-emitting display
device is not viewed from the front.

First Embodiment

[0078] FIG. 3A is a plan view showing one pixel of an
organic light-emitting array of an organic light-emitting
display device according to a first embodiment, FIG. 3B is
a plan view showing an area of the touch panel correspond-
ing to FIG. 3A, and FIG. 3C is a plan view showing the state
in which the touch panel and the organic light-emitting array
of the organic light-emitting display device are laminated.
FIGS. 4A and 4B are sectional views taken along lines I-I'
and TI-IT' of FIG. 3C, respectively.

[0079] As shown in FIG. 3A, the organic light-emitting
array is configured such that a plurality of pixel area P is
arranged on a second substrate 200 in a matrix fashion. Each
pixel area P includes at least three sub-pixels SP1, SP2, and
SP3. The sub-pixels SP1, SP2, and SP3 in each pixel arca P
may emit different colors, or two or more sub-pixels in each
pixel area P may emit the same color. For example, in the
case in which each pixel area includes three sub-pixels, the
sub-pixels may emit red color, green color, and blue color.
In the case in which each pixel area includes four sub-pixels,
the sub-pixels may emit a red color, a green color, a blue
color, and a white color. Alternatively, sub-pixels that emit
ared color, a green color, and a blue color may be provided,
and another sub-pixel that emits the same color as one of the
sub-pixels that emit the red color, the green color, and the
blue color may be further provided. The sub-pixels may be
disposed in each pixel area in a stripe pattern, as shown in
FIG. 3A. Alternatively, the sub-pixels may be disposed in a
mosaic or diamond pattern.

[0080] The organic light-emitting array may include a
pixel circuit unit including two or more thin film transistors
and one or more capacitors for driving the sub-pixels SP1,
SP2, and SP3 in a circuit fashion and organic light-emitting
diodes connected to the pixel circuit unit. Each of the
organic light-emitting diodes includes a first electrode 211
assigned to each sub-pixel and an organic light-emitting
layer 215 and a second electrode 217 located above the first
electrode 211.

[0081] Light-emitting parts 221, 222, and 223 are defined
in the portions of the sub-pixels SP1, SP2, and SP3 at which
the organic light-emitting diodes (OLEDs) are located, and

Apr. 5,2018

banks 210 having openings corresponding to the light-
emitting parts 221, 222, and 223 are located around the
light-emitting parts 221, 222, and 223. The banks 210 have
a predetermined height in order to distinguish between the
light-emitting parts 221, 222, and 223 of the sub-pixels SP1,
SP2, and SP3. The banks 210 include an organic material
that can be patterned so as to have a predetermined height.
For example, the banks 210 may include a polyimide or a
photoresist. In addition, the banks 210 may further include
an inorganic material, such as an oxide film or a nitride film.
[0082] The banks 210 may be formed in the entire pixel
areas between the light-emitting parts. Alternatively, the
banks 210 may be separated between the light-emitting parts
221, 222, and 223 as needed. In another alternative, spacers
that have slits partially formed between the light-emitting
parts or that are stacked on the light-emitting parts may be
further included.

[0083] However, the organic light-emitting display device
of the present invention is not limited to the structure
including the banks 210. The organic light-emitting display
device is applicable to a configuration in which a bankless
structure defines the light-emitting parts without using the
banks 210. For example, in a bankless organic light-emitting
display device, the light-emitting parts may be defined in
first electrode-forming portions of the organic light-emitting
diodes provided in the respective sub-pixels.

[0084] At least one of the light-emitting parts defined in
the respective sub-pixels SP1, SP2, and SP3 may have a
different area than the other. As shown in FIGS. 3B and 3C,
an intersection at which the first wire 121, extending in the
first direction of the first touch wire 120, and the second wire
122, extending in the second direction thereof, intersect each
other corresponds to the sub-pixel SP3 having the largest
area. In FIGS. 3A to 4B, only the first touch wires 120 are
shown for the sake of convenience. For the second touch
wires 130 in the reception parts Rx, which intersect the
transmission parts Tx, as well as the first touch wires 120 in
the transmission parts Tx, however, the intersection of the
touch wires corresponds to the sub-pixel having the largest
area.

[0085] The difference in area between the light-emitting
parts may be set based on the efficiency of organic light-
emitting layers provided in the organic light-emitting
diodes. A sub-pixel having a light emission color exhibiting
relatively low efficiency may have a light-emitting part
having a relatively large sub-pixel.

[0086] The sub-pixel SP3 having the largest light-emitting
part may emit the same color in the pixel areas.

[0087] As described above, the organic light-emitting dis-
play device according to the first embodiment of the present
disclosure is configured such that the intersections of the
first touch wires 120 or the intersections of the second touch
wires 130 correspond to the sub-pixels SP3 having the
largest light-emitting part by adjusting the alignment
between the sub-pixels of the organic light-emitting array
and the first and second touch wires 120 and 130 of the touch
panel.

[0088] In this case, the largest light-emitting parts corre-
spond to the intersections of the first touch wires 120 or the
intersections of the second touch wires 130, whereby the
first touch wires 120 or the second touch wires 130 are
oriented in two different directions. Since the intersection of
the first touch wires 120 is located in the relatively large
light-emitting part 223, the proportion of the touch wires 120
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in the light-emitting part is less than in the case in which the
intersection of the first touch wires 120 is located in the
relatively small light-emitting part 221 or 222, whereby it is
possible to prevent the touch wires 120 from being visible.
Here, the first wire 121 and the second wire 122 have the
same width.

[0089] As shown in FIG. 3C, the light-emitting parts of the
sub-pixels SP1 and SP2, where the largest light-emitting part
223 is not located, may correspond to any one of the first
wire 121 extending in the first direction of the touch wire
120 and the second wire 122 extending in the second
direction thereof. In this case, the sub-pixels SP1 and SP2,
where the largest light-emitting part 223 is not located, have
only a touch wire 120 extending in one direction. As a result,
the touch wire 120 having the area smaller than that of the
touch wire 120 in the sub-pixel SP3 having the largest
light-emitting part 223, where the touch wire 120 extends in
two directions, is located in the sub-pixels SP1 and SP2,
where the largest light-emitting part 223 is not located. As a
result, the area of the touch wire 120 in the sub-pixels SP1
and SP2 is smaller than that of the touch wire 120 in the
sub-pixel SP3 having the largest light-emitting part 223.

[0090] The organic light-emitting display device accord-
ing to the first embodiment is configured such that the touch
wire 120 is regularly provided in each pixel area, which has
sub-pixels SP1, SP2, and SP3 defining light-emitting parts
221, 222, and 223 having different areas, the intersection of
the touch wire 120 is provided in only the sub-pixel SP3 that
has the largest light-emitting part, and the touch wire 120 is
disposed in the other sub-pixels SP1 and SP2 only in one
direction, whereby the ratio of the area of the touch wire 120
to that of each light-emitting part is reduced to a predeter-
mined level or less.

[0091] Specifically, the sectional structure of the organic
light-emitting display device according to the first embodi-
ment will be described with reference to FIGS. 4A and 4B.

[0092] The first substrate 100 and the second substrate 200
may be made of a ductile material. The first substrate 100
and the second substrate 200 may be a plastic, thin glass, or
metal substrate. A first inorganic buffer layer 105 and a
second inorganic buffer layer 205 are provided on the
surfaces of the first substrate 100 and the second substrate
200, respectively, to smooth the surfaces on which the first
and second touch wires 120 and 130 are formed or the
surface on which a TFT array is formed. In addition, it is
possible to protect the touch electrode array and the TFT
array when sacrificial layers or glass boards under the first
substrate 100 and the second substrate 200 are removed in
order to make the first substrate 100 and the second substrate
200 flexible.

[0093] Each of the first and second inorganic buffer layers
105 and 205 may include a plurality of inorganic layers.
Each of the inorganic layers may include an oxide film, a
nitride film, or an oxide-nitride film.

[0094] The TFT array is configured to correspond to the
pixel circuit unit provided in each pixel area. The TFT array
may be a thin film transistor or a capacitor. The formation of
the thin film transistor will be described in detail below.

[0095] An organic light-emitting diode (OLED) is con-
nected to one electrode of the thin film transistor. The
organic light-emitting diode includes a first electrode 211
assigned to each sub-pixel, an organic light-emitting layer
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215 provided on the first electrode 211, and a second
electrode 217 located on the organic light-emitting layer
215.

[0096] Between the organic light-emitting layer 215 and
the first electrode 211 may be further provided a first
common layer and a second common layer, made of an
organic material, having an electric charge transfer function.
[0097] The organic light-emitting layer 215 and the first
and second common layers may be formed between the
sub-pixels without being divided such that all of the sub-
pixels emit a white color. Alternatively, at least the organic
light-emitting layer 215 may be assigned to each sub-pixel
such that the sub-pixels emit different colors. In the former
case, a color filter layer (not shown) may be further provided
on the first substrate 100 to emit a red color, a green color,
and a blue color.

[0098] An encapsulation layer 230 for protecting the
organic light-emitting diodes (OLEDs) from external mois-
ture or external air is provided on the second electrode 217.
The encapsulation layer 230 is configured such that inor-
ganic layers and organic layers are alternately stacked. The
encapsulation layer 230 covers at least the upper surfaces
and the side surfaces of the sub-pixels to prevent moisture
from permeating through the side surface of the sub-pixels.
[0099] The second substrate 200, including the TFT array
and the organic light-emitting diodes (OLEDs) connected to
the thin film transistors of the respective sub-pixels of the
TFT array, and the first substrate 100, having the first and
second touch wires 120 and 130, are disposed such that
organic light-emitting diodes face the first and second touch
wires 120 and 130. The first substrate 100 and the second
substrate 200 are laminated in the state in which an adhesive
layer 180 is disposed therebetween. During lamination, the
touch pad unit of FIG. 1A is electrically connected to a
dummy pad unit on the second substrate 200.

Second Embodiment

[0100] FIG. 5 is a plan view showing an organic light-
emitting display device according to a second embodiment,
and FIG. 6 is a plan view showing an organic light-emitting
display device according to a modification of the second
embodiment. FIGS. 7A and 7B are sectional views taken
along lines III-1II' and TV-IV' of FIG. 5 or 6, respectively.
[0101] As shown in FIGS. 5, 7A, and 7B, the organic
light-emitting display device according to the second
embodiment is configured by applying the structure of the
touch panel according to the second form shown in FIG. 2
to the organic light-emitting display device. In a touch panel,
a first island-shaped transparent conductive layer 123 is
located so as to correspond to an intersection of a first wire
121 extending in a first direction and a second wire 122
extending in a second direction, which is different from the
first direction.

[0102] In the figures. only the first transparent conductive
layer 123 is shown for the sake of convenience. In the same
manner, a second transparent conductive layer 133 (see FIG.
2) is located so as to correspond to an intersection of a third
wire 131 extending in a third direction and a fourth wire 132
extending in a fourth direction.

[0103] In the modification of the second embodiment
shown in FIG. 6, a transparent conductive layer 223 is
formed in a cross shape based on the shape of the intersec-
tion of the touch wires 120 and 130, whereas the transparent
conductive layer 123 is formed in a quadrangular shape in
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FIG. 5. That is, the line-shaped transparent conductive layer
223 has a width that is a predetermined times the width of
the first and second wires 121 and 122 extending in the first
and second directions of the touch wires 120 and 130. The
reason that the transparent conductive layer 223 is formed in
a cross shape is because the touch wires intersect in two
directions. However, the present invention is not limited
thereto. In the case in which the touch wires have a metal
mesh structure in which the touch wires intersect in three or
more directions, the transparent conductive layer 223 may
be formed in a shape intersecting in six or more directions
at the intersections of the touch wires.

[0104] Specifically, the sectional structure of the organic
light-emitting display device according to the second
embodiment will be described with reference to FIGS. 7A
and 7B. The structures shown in FIGS. 7A and 7B are
similar to the structures shown in FIGS. 4A and 4B with the
addition of the transparent conductive layer 123.

[0105] FIG. 8 is a sectional view showing in detail a
transmission part (IV-IV") of FIG. 6 and a bridge electrode
region (V-V') of FIG. 2 in the organic light-emitting display
device of the present invention.

[0106] FIG. 8§ shows the construction of the first touch
wire 120, the second touch wire 130, and the bridge elec-
trode 140 in the area of the intersection of the transmission
part Tx and the reception part Rx, through which the bridge
electrode extends. F1G. 8 also shows the construction of the
TFT array connected to the organic light-emitting diode
(OLED). The structure including the bridge electrode 140
may further include an interlayer dielectric film 125 between
the first and second touch wires 120 and 130 and the bridge
electrode 140.

[0107] In the case in which the first touch wire 120 of the
transmission part Tx and the second touch wire 130 of the
reception part Rx are disposed on the same layer, as shown
in FIG. 8, a contact hole is provided in the interlayer
dielectric film 125 so as to electrically connect the second
touch wires 130 spaced apart from each other in the blocks
of adjacent reception parts Rx, and therefore the first bridge
electrode 140 is provided in the contact hole and on the
interlayer dielectric film 125 at the intersection. At the
intersection of the transmission part Tx and the reception
part Rx, a connection electrode integrally formed with the
first touch wire 120 is located in the direction intersecting
the bridge electrode 140 to interconnect the transmission
parts Tx of adjacent blocks.

[0108] In addition, as shown, the first and second touch
wires 120 and 130 may be formed closer to the first substrate
than the bridge electrode 140. Alternatively, the bridge
electrode 140 and the first and second touch wires 120 and
130 may be inverted about the interlayer dielectric film 125
such that the bridge electrode 140 is formed on the first
inorganic buffer layer 105.

[0109] In addition, the TFT array on the second substrate
200 is configured such that a thin film transistor, including
a semiconductor layer 2201 on the second inorganic buffer
layer 205, a gate electrode 2203 located on a gate dielectric
film 2202 formed on the semiconductor layer 2201, and a
source electrode 2205 and a drain electrode 2206 connected
to opposite sides of the semiconductor layer 2201, is pro-
vided in each sub-pixel. The drain electrode 2206 is con-
nected to the first electrode 211 of the organic light-emitting
diode (OLED).
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[0110] An interlayer dielectric film 2204 is provided
between the gate electrode 2203 and the source electrode
2205 and the drain electrode 2206. A passivation film 2207
is provided between the source electrode 2205 and the drain
electrode 2206 and the first electrode 211.

[0111] The TFT array includes all constructions from the
semiconductor layer 2201 on the second inorganic buffer
layer 205 to the passivation film 2207 under the first
electrode 211.

[0112] Fach thin film transistor included in the TFT array
may be formed in the form of a bottom gate as well as the
form of a top gate, as shown. The semiconductor layer
constituting each thin film transistor may be made of poly
silicon, amorphous silicon, or IGZO. However, the present
invention is not limited thereto.

Third Embodiment

[0113] FIG. 9 is a plan view showing an organic light-
emitting display device according to a third embodiment,
and FIGS. 10A and 10B are sectional views taken along
lines VI-VI' and VII-VII' of FIG. 9, respectively.

[0114] As shown in FIGS. 9 to 10B, the organic light-
emitting display device according to the third embodiment is
configured such that, in an organic light-emitting array of
each pixel area, first and second sub-pixels SP1 and SP2 are
arranged in a column and a third sub-pixel SP3 and the first
and second sub-pixels SP1 and SP2 are arranged in a row.
[0115] In this case, a touch wire 511 is configured such
that a first wire 511a extending in the first direction and a
second wire 5115 extending in the second direction intersect
each other, and an intersection of the first wire 511a extend-
ing in the first direction and the second wire 5115 extending
in the second direction is located in the third sub-pixel SP3,
which has the largest light-emitting part 313.

[0116] In this case, the other sub-pixels SP1 and SP2,
which do not have the largest light-emitting part 313, are
configured such that the touch wire 511 is not located in
light-emitting parts 311 and 312 but is located in the outsides
of the light-emitting parts 311 and 312, i.e. banks 510.
[0117] The other sub-pixels SP1 and SP2, which do not
have the largest light-emitting part 313, may have different
areas, as shown in FIG. 9. The difference in area between the
sub-pixels SP1 and SP2 may be set based on the efficiency
of an organic light-emitting diode of each sub-pixel.
[0118] Even in this structure, the ratio of the area of the
touch wire 511 to that of the light-emitting part of the
sub-pixel SP3 having the largest light-emitting part 313 is
reduced to a predetermined level or less, thereby preventing
the touch wire from being visible.

[0119] In the shown structure, the light-emitting parts 311,
312, and 313 emit a green color, a red color, and a blue color,
respectively. In pixel areas horizontally or vertically adja-
cent to each other, the green and red sub-pixels are inverted.
Consequently, in the pixel areas that are vertically arranged,
the red or green sub-pixels are adjacent to each other.
[0120] Reference numeral 512 indicates a transparent con-
ductive layer 512 that contacts the touch wire 511 at the
intersection of the first and second wires 511a and 5115
extending in the first and second directions of the touch wire
511.

[0121] As previously described, the transparent conduc-
tive layer 512 is provided such that it is possible to easily
detect the change of capacitance caused by a touch object
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(e.g. a finger or a pen) by increasing the area of the electrode
in the touch panel, since the width of the touch wire 511 is
small.

[0122] Inthe shown structure, the sub-pixels are shown as
having red, green, and blue light-emitting parts. However,
the present invention is not limited thereto. The sub-pixels
may have different light-emitting parts as long as a white
color can be expressed.

Fourth Embodiment

[0123] FIG. 11 is a plan view showing an organic light-
emitting display device according to a fourth embodiment.
[0124] As shown in FIG. 11, the organic light-emitting
display device according to the fourth embodiment is con-
figured such that a light-emitting part 713 of a blue sub-pixel
has the largest area and such that sub-pixels and a touch wire
811 are arranged obliquely. Specifically, green and blue
light-emitting parts 711 and 713 are alternately arranged in
the state of being spaced apart from each other along a first
line at an angle of 45 degrees, and red and green light-
emitting parts 712 and 713 are alternately arranged in the
state of being spaced apart from each other along a second
line at an angle of 45 degrees.

[0125] The touch wire 811 is configured such that a second
wire 8115 extends in a second direction so as to pass through
the green and blue light-emitting parts 711 and 713 along the
first line at an angle of 45 degrees and such that a first wire
811a extends in a first direction so as to pass through the
green and blue light-emitting parts 711 and 713, which are
alternately arranged at an angle of negative 45 degrees.
[0126] In this arrangement, the touch wires 811a and 8115
are located in the light-emitting parts 711 of the green
sub-pixels in one direction, the touch wires 811« and 8115
are not located in the light-emitting parts 712 of the red
sub-pixels, and the touch wires 811a and 8115 are located in
the light-emitting parts 713 of the blue sub-pixels in two
directions such that intersections are located in the light-
emitting parts 713 of the blue sub-pixels.

[0127] Consequently, the intersection of the touch wires
811 is located only in the light-emitting part 713 of the blue
sub-pixel, which has the largest area, and only the touch wire
811a or 8115 extending in one direction is located, or no
touch wire is located, in the sub-pixels having the light-
emitting parts 712 and 711, the area of which is smaller than
that of the light-emitting part 713. As a result, the ratio of the
area of the touch wire to that of the light-emitting parts of the
sub-pixels may be reduced to a predetermined level or less.
That is, the ratio of the area of the shielding wires to that of
the light-emitting parts may be reduced so as to be less than
a visible ratio.

[0128] Reference numeral 812 indicates a transparent con-
ductive layer 812 that contacts the touch wire 811 at the
intersection of the first and second wires 811a and 8115
extending in the first and second directions of the touch wire
811.

[0129] As previously described, the transparent conduc-
tive layer 812 is provided such that it is possible to easily
detect the change of capacitance caused by a touch object
(e.g. a finger or a pen) by increasing the area of the electrode
in the touch panel, since the width of the touch wire 811 is
small.

[0130] In the shown structure, the sub-pixels are shown as
having red, green, and blue light-emitting parts. However,
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the present invention is not limited thereto. The sub-pixels
may have different light-emitting parts as long as a white
color can be expressed.

Fifth Embodiment

[0131] FIG. 12 is a plan view showing an organic light-
emitting display device according to a fifth embodiment.
[0132] FIG. 12 shows one pixel area P of the organic
light-emitting display device according to the fifth embodi-
ment. Four sub-pixels SP1, SP2, SP3, and SP4 are included
in the quadrangular pixel area P. In the organic light-emitting
display device according to the fifth embodiment, an inter-
section of touch wires (not shown) is located in the fourth
sub-pixel SP4, which has the largest light-emitting part.
[0133] In the case in which the intersection of the touch
wires is located in the fourth sub-pixel SP4, which has the
largest light-emitting part, the touch wire may not be located
in one of the other sub-pixels SP1, SP2, and SP3, and a wire
extending in one direction, which constitutes the touch wire,
may be located in the remaining two sub-pixels.

[0134] In the same manner as in the previous embodi-
ments, the intersection of the touch wires is located in the
largest light-emitting part. Consequently, the ratio of the
area of the touch wire to that of the light-emitting parts is
reduced to a predetermined level or less, thereby preventing
the touch wire from being visible.

[0135] For the sectional construction of this embodiment,
reference is to be made to the constructions of the previous
embodiments.

[0136] The organic light-emitting display device of the
present disclosure has the following effects.

[0137] That is, the intersection of the touch wires is
located in the sub-pixel having the largest light-emitting
part, thereby preventing variation in the visibility of the
touch wire in each area, compared to a structure in which the
intersection of the touch wires is located in a bank (i.e. a
non-light-emitting part). For example, in the structure in
which the intersection of the touch wires is located in the
bank, a portion of the touch wire is located in the light-
emitting part when the touch electrode array and the organic
light-emitting array are misaligned, with the result that the
touch wire may be visible in the portion of a sub-pixel
having a small light-emitting part on which the touch wire
overlaps, which is prevented by the present embodiments.
That is, the area occupied by the largest light-emitting part
covers the portion in which misalignment may occur. Even
in the case in which the touch electrode array and the organic
light-emitting array are misaligned, therefore, there is no
variation in the overlapping area between the touch wire in
each area and the light-emitting part, since the touch wire of
the touch electrode array is located in the largest light-
emitting part, thereby preventing variation in visibility.
[0138] In addition, the touch wire is located in the light-
emitting parts, rather than in the banks. Consequently, it is
possible to effectively prevent the touch wire from being
visible in a high-resolution structure in which the width of
the banks is reduced.

[0139] In addition, a color viewing angle is improved. In
the structure in which the touch wire is located in the banks,
colors emitted by adjacent sub-pixels are affected by each
other when the viewing angle is changed, i.e. when the
organic light-emitting display device is not viewed from the
front. In the organic light-emitting display device of the
present disclosure, however, the intersection of the touch
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wires is located in sub-pixels that emit the same color.
Consequently, it is possible to considerably reduce the
change in the color viewing angle even when the organic
light-emitting display device is viewed at an oblique view-
ing angle.

[0140] Hereinafter, a comparison between the present dis-
closure, in which the touch wire is located in the sub-pixel
having the largest light-emitting part of each pixel area, and
a comparative example will be described.

Comparative Example

[0141] An organic light-emitting display device according
to a comparative example is configured to have a structure
in which a touch wire is located in an area between light-
emitting parts, i.e. a bank.

[0142] In the structure of the comparative example, the
touch wire is not visible when the organic light-emitting
display device is viewed from the front. When the viewing
angle is changed, however, deviation of the color viewing
angle occurs, and thus sub-pixels located at the left and right
sides of the touch wire or at the upper and lower sides of the
touch wire are viewed as colors different from intended
colors.

[0143] In addition, in the organic light-emitting display
device of the comparative example, when the touch elec-
trode array (the construction on the first substrate) and the
organic light-emitting array (the construction on the second
substrate) are misaligned after being laminated, all of the
touch wires located in the non-light-emitting parts corre-
spond to the light-emitting parts. This problem becomes
more serious in a high-resolution structure, in which the
non-light-emitting parts are narrow.

[0144] FIG. 13 is a plan view showing the state in which
an organic light-emitting display device according to a
comparative example is misaligned, and FIG. 14 is a graph
showing a color viewing angle when the organic light-
emitting display device of the comparative example is
misaligned.

[0145] FIG. 13 shows the state in which the touch elec-
trode array and the organic light-emitting array are mis-
aligned, observed using an optical microscope. It can be
seen that all touch wires are located in light-emitting parts.
[0146] FIG. 14 shows the case in which the change in the
color viewing angle is increased toward the outside when the
touch electrode array and the organic light-emitting array are
misaligned and in which the change in the color viewing
angle in the red sub-pixels is greater. It is considered that the
area of the red sub-pixels is smaller than that of other
sub-pixels, and therefore deviation of the color viewing
angle has occurred since the area of the touch wires is the
largest in the red sub-pixels when the touch wires that have
the same width pass through the light-emitting parts of the
sub-pixels.

[0147] In the organic light-emitting display device of the
present disclosure, the relationship between the touch wires
and the pixel areas is set as follows in order to solve the
problem in which the touch wires are visible.

Relationship Between Touch Wires and Pixel Areas of the
Present Disclosure

[0148] Table 1 shows whether the touch wires are visible
when the intersection of the touch wires is provided in each
light-emitting part, as shown in FIG. 13, and Table 2 shows

Apr. 5,2018

whether the touch wire is visible when a touch wire extend-
ing in one direction is disposed in the first and second
sub-pixels and touch wires extending in two directions are
disposed in only the third sub-pixel having the largest
light-emitting part so as to intersect each other, as shown in
FIG. 3C.

TABLE 1
Area of Area ratio
Light-emitting Area of (Touch wire/  Visibility

part Touch wire  Light-emitting  of Touch

(u’) () part) wire
First sub- 676 160.71 23.77% O
pixel
Second sub- 600 154.11 25.69% O
pixel
Third sub- 1296 276.71 21.35% X
pixel

TABLE 2
Area of Area ratio
Light-emitting Area of (Touch wire/  Visibility

part Touch wire  Light-emitting  of Touch

(u’) (um’) par) wire
First sub- 676 85.8 12.69% X
pixel
Second sub- 600 66 to 99 11 to 16.5% X
pixel
Third sub- 1296 276.71 21.35% X
pixel
[0149] That is, it can be seen from Table 1 that when the

intersections are provided in the first and second sub-pixels
having the relatively small light-emitting parts, the ratio of
the area of the touch wire to that of the light-emitting part is
23.77% (exceeding 0.23 times), whereby the touch wire is
visible, and that even when the intersection is provided in
the third sub-pixel having the relatively large light-emitting
part, the ratio of the area of the touch wire to that of the
light-emitting part is 21.35%, whereby the touch wire is not
visible.

[0150] In the organic light-emitting display device of the
present disclosure, none of the touch wires corresponding to
the light-emitting lights are visible, and visibility occurs
depending on the ratio of the area occupied by the touch
wire, as can be seen from Table 2, In this case, it can be seen
that visibility does not occur when the ratio of the area
occupied by the touch wire is 0.23 times or less.

[0151] In the organic light-emitting display device of the
present disclosure, therefore, the touch wire is provided in
the sub-pixel having the largest light-emitting part such that
the ratio of the area occupied by the touch wires that
intersect each other is 0.23 times or less the area of the
light-emitting part of a corresponding sub-pixel, as shown in
Table 2.

[0152] Referring to Table 2, the ratio of the area of the
touch wire to that of the light-emitting part is 0.23 times or
less in consideration of whether the touch wire is visible
depending on the ratio of the area of the touch wire to that
of the light-emitting part shown in Table 1. The intersection
of the touch wires is provided only in the third sub-pixel,
having the largest light-emitting part, and only the touch
power extending in one direction is provided in the other
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first and second sub-pixels. It can be seen that the touch wire
is not visible in all of the sub-pixels.

[0153] The above principle may be verified from the
following equation.

[0154] FIG. 15 is a plan view showing a sub-pixel of the
organic light-emitting display device of the present inven-
tion in which an intersection of touch wires appears.
[0155] When a sub-pixel has a light-emitting part having
a width defined by a horizontal length ‘a’ and a vertical
length ‘b’, as shown in FIG. 15, the area of the light-emitting
part is “a*b’.

[0156] In addition, when the touch wire 120 or 130 has a
width of p in each direction, the area of the light-emitting
part occupied by the touch wire is ‘p*(a+b)—p’.

[0157] In this case, the ratio of the area of the touch wire
120 or 130 to that of the light-emitting part is {p*(a+b)-
p*}(a*b). Here, the width of the touch wire 120 or 130 is
several pum, and the length a or b of one side of the
light-emitting part is several tens or several hundreds of um.
That is, ‘a or b>>p’. On the assumption that the width p of
the touch wire 120 or 130 is Yio or less the length a or b of
one side of the light-emitting part of the sub-pixel having the
largest area, the ratio of the area of the touch wire to that of
the largest light-emitting part is about 0.2 or less.

[0158] In the case in which the touch wire is arranged
obliquely with respect to the sub-pixels, rather than perpen-
dicular or parallel to the sub-pixels, the ratio of the area of
the touch wire to that of the light-emitting part of each
sub-pixel may be slightly increased, and the ratios of the
area of the touch wire to the areas of the light-emitting parts
of the sub-pixels may be slightly different from each other.
In any case, however, it is preferable for the area of the
light-emitting part of the sub-pixel occupied by the touch
wire to be a predetermined level (e.g. about 0.23 times) or
less.

[0159] That is, in the organic light-emitting display device
of the present disclosure, the width of the touch wire remains
uniform, and the intersection of the touch wires, which is
formed by the wires extending in the first and second
directions, is located in the sub-pixel having the largest
light-emitting part such that the ratio of the area of the touch
wire to that of the light-emitting part is reduced, thereby
preventing the touch wire from being visible.

[0160] In addition, the touch wire is located in the light-
emitting part having a horizontal length and a vertical length
equivalent to about 10 times or more of the width of the
touch wire. Even when a touch wire that is located on
another substrate and the sub-pixel are misaligned, there-
fore, the aligned touch wire is located in the light-emitting
part. That is, the touch wire is located in the light-emitting
part of the sub-pixel having the largest area irrespective of
such misalignment. Consequently, the touch wire is aligned
with the light-emitting part over the entire area, thereby
reducing the occurrence of color deviation in respective
areas.

[0161] As is apparent from the above description, the
organic light-emitting display device according to the pres-
ent disclosure has the following effects.

[0162] First, the intersection of the touch wires of the
touch panel is located in the sub-pixel having the largest
light-emitting part, thereby reducing the ratio of the area of
the touch wire to that of the light-emitting part, and thus
preventing the touch wire from being visible.

Apr. 5,2018

[0163] Second, the intersection of the touch wires is
located in the sub-pixel having the largest light-emitting
part, thereby reducing variation in the visibility of the touch
wire in respective areas, compared to a structure in which
the intersection of the touch wires is located in a bank (i.e.
a non-light-emitting part). For example, in the structure in
which the intersection of the touch wires is located in the
bank, some of the touch wire is located in the light-emitting
part when the touch electrode array and the organic light-
emitting array are misaligned, with the result that the touch
wire may be visible in the portion of a sub-pixel having a
small light-emitting part on which the touch wire overlaps,
which is prevented by the present invention. That is, the area
occupied by the largest light-emitting part covers the portion
in which misalignment may occur. Even in the case in which
the touch electrode array and the organic light-emitting array
are misaligned, therefore, there is no variation in the over-
lapping area between the touch wire in each area and the
light-emitting part, since the touch wire of the touch elec-
trode array is located in the largest light-emitting part,
thereby reducing variation in visibility.

[0164] Third, the touch wire is located in the light-emit-
ting parts, rather than in the banks. Consequently, it is
possible to effectively prevent the touch wire from being
visible in a high-resolution structure in which the width of
the banks is reduced.

[0165] Fourth, a color viewing angle is improved. In the
structure in which the touch wire is located in the banks,
colors emitted by adjacent sub-pixels are affected by each
other when the viewing angle is changed, i.e. when the
organic light-emitting display device is not viewed from the
front. In the organic light-emitting display device of the
present disclosure, however, the intersection of the touch
wires is located in sub-pixels that emit the same color.
Consequently, it is possible to considerably reduce the
change in the color viewing angle even when the organic
light-emitting display device is viewed at an oblique view-
ing angle.

[0166] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
present disclosure without departing from the spirit or scope
of the invention. Thus, it is intended that the present inven-
tion covers the modifications and variations of this invention
provided they come within the scope of the appended claims
and their equivalents.

What is claimed is:

1. An organic light-emitting display device comprising:

an organic light-emitting array comprising a plurality of

pixel areas, each pixel area comprising at least two
sub-pixels, the pixel areas being arranged in a matrix;
and

a plurality of blocks arranged into an array on the light

emitting array, each of the blocks including a plurality
of first touch wires arranged in a first direction and a
plurality of second touch wires arranged in a second
direction intersecting with the first touch wires at
intersection points on light-emitting parts of a subset of
sub-pixels of the organic light-emitting array.

2. The organic light-emitting display device according to
claim 1, wherein each of the subset of sub-pixels in a pixel
has a larger area than other sub-pixels in the pixel.

3. The organic light-emitting display device according to
claim 1, wherein each of the sub-pixels further comprises a
bank around the light-emitting part.
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4. The organic light-emitting display device according to
claim 3, wherein touch wires arranged in the first direction
or the second direction are located within the bank of at least
one sub-pixel that is not in the subset of sub-pixels.

5. The organic light-emitting display device according to
claim 1, wherein a light-emitting part of sub-pixels that are
not in the subset of sub-pixels, corresponds to a touch wire
selected from a group consisting of:

a first touch wire of the plurality of first touch wires

arranged in the first direction, and

a second touch wire of the plurality of touch wire arranged
in the second direction.

6. The organic light-emitting display device according to
claim 1, wherein sub-pixels of the subset of sub-pixels emit
a same color.

7. The organic light-emitting display device according to
claim 6, wherein the intersection points are located at same
positions on each sub-pixel of the subset of sub-pixels.

8. The organic light-emitting display device according to
claim 1, wherein

each block of the plurality of blocks comprises a plurality
of transmission parts arranged in a third direction and
a plurality of reception parts arranged in a fourth
direction, the transmission parts and the reception parts
intersecting each other,

a plurality of parts selected from the plurality of trans-
mission parts and the plurality of reception parts has a
connection electrode, provided at touch wires of adja-
cent blocks, between the adjacent blocks, and

a plurality of parts selected from the plurality of trans-
mission parts and the plurality of reception parts has a
bridge electrode, provided on a layer different from a
layer on which the touch wires of the adjacent blocks
are provided, between the adjacent blocks.

9. The organic light-emitting display device according to
claim 1, further comprising an island-shaped transparent
conductive layer that abuts on intersections of touch wires.

10. The organic light-emitting display device according to
claim 9, wherein the island-shaped transparent conductive
layer has a width larger than widths of the touch wires in the
first direction and the second direction.

11. The organic light-emitting display device according to
claim 10, wherein the island-shaped transparent conductive
layer is provided at intersections of touch wires in the first
direction and the second direction.

12. The organic light-emitting display device according to
claim 1, wherein each touch wire of the plurality of first
touch wires and the plurality of second touch wires has a
same width.

13. The organic light-emitting display device according to
claim 1, further comprising an adhesive layer provided
between the organic light-emitting array and the plurality of
blocks.

14. The organic light-emitting display device according to
claim 1, further comprising an encapsulation layer on the
organic light-emitting array, wherein the plurality of blocks
are formed on the encapsulation layer.

15. An organic light-emitting display device comprising:

an organic light-emitting array comprising a plurality of
pixel areas, each pixel area comprising at least three
sub-pixels. the pixel areas being arranged in a matrix,
each of the sub-pixels including a light-emitting part;

a plurality of blocks arranged into an array on the light
emitting array, each of the blocks including a plurality
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of first touch wires arranged in a first direction and a
plurality of second touch wires arranged in a second
direction intersecting with the first touch wires at
intersection points on light-emitting parts of a subset of
sub-pixels of the organic light-emitting array, and

an adhesive layer located between the organic light-

emitting array and the plurality of blocks, a ratio of an
area of touch wires of the plurality of first and second
touch wires to an area of each light-emitting part of
sub-pixels is 0.23 times or less.

16. The organic light-emitting display device according to
claim 15, wherein each of the subset of sub-pixels in a pixel
has a larger area than other sub-pixels in the pixel.

17. The organic light-emitting display device according to
claim 15, wherein each of the sub-pixels further comprises
a bank around the light-emitting part.

18. The organic light-emitting display device according to
claim 17, wherein touch wires arranged in the first direction
or the second direction are located in the bank of at least one
sub-pixel that is not in the subset of sub-pixels.

19. The organic light-emitting display device according to
claim 15, wherein a light-emitting part of sub-pixels that are
not in the subset of sub-pixels, corresponds to a touch wire
selected from a group consisting of:

a first touch wire of the plurality of first touch wires

arranged in the first direction, and

a second touch wire of the plurality of touch wire arranged

in the second direction.
20. The organic light-emitting display device according to
claim 15, wherein the intersection points are located at same
positions on each sub-pixel of the subset of sub-pixels.
21. The organic light-emitting display device according to
claim 15, wherein
each of pixel area of the plurality of pixel areas has first
to fourth sub-pixels, the first to fourth sub-pixels being
located at same positions in each of the pixel areas,

the first sub-pixel of each of the pixel areas has a largest
light-emitting part, and

the first direction and the second direction, are parallel to

or intersect a direction in which the first sub-pixels are
arranged.
22. The organic light-emitting display device according to
claim 15, wherein
each of pixel area of the plurality of pixel areas has first
to third sub-pixels, the first to third sub-pixels being
located at same positions in each of the pixel areas,

the first sub-pixel of each of the pixel areas has a largest
light-emitting part, and

the first direction and the second direction, are parallel to

or intersect a direction in which the first sub-pixels are
arranged.

23. The organic light-emitting display device according to
claim 15, wherein the plurality of first touch wires and the
plurality of second touch wires are formed of a metal
selected from a group consisting of gold (Au), silver (Ag),
palladium (Pd), copper (Cu), aluminum (Al), chrome (Cr),
molybdenum (Mo), and titanium (T1), or a metal stack or an
alloy comprising at least one metal thereof.

24. The organic light-emitting display device according to
claim 15, wherein each touch wire of the plurality of first
touch wires and the plurality of second touch wires has a
same width.
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