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ORGANIC LIGHT-EMITTING DISPLAY
DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION(S)

[0001] This application claims the benefit of Korean Pat-
ent Application No. 10-2017-0105028, filed on Aug. 18,
2017, which is hereby incorporated by reference as if fully
set forth herein.

BACKGROUND

Technical Field

[0002] The present disclosure relates to an organic light-
emitting display device, and more particularly to an organic
light-emitting display device, in which a compensation
pattern is selectively provided between two dam patterns
depending on the arrangement density of a lower structure
thereof, thereby improving the reliability of the device.

Description of the Related Art

[0003] Recently, with the arrival of the information age,
the field of displays for visually displaying electrically
conveyed information signals has developed rapidly. In
response to this, various kinds of flat panel display devices
having excellent characteristics, such as a small thickness, a
low weight, and low power consumption, have been devel-
oped and have rapidly replaced existing cathode ray tubes
(CRTs).

[0004] Representative examples of such flat panel display
devices may include a liquid crystal display (LCD) device,
a plasma display panel (PDP) device, a field emission
display (FED) device, and an organic light-emitting display
(OLED) device.

[0005] Among these, the organic light-emitting display
device is considered a competitive application because it
does not require a separate light source and enables the
realization of a compact device design and vivid color
display.

[0006] The organic light-emitting display device includes
organic light-emitting diodes, which are independently
driven on a per-sub-pixel basis. Such an organic light-
emitting diode includes an anode, a cathode, and an organic
layer including an organic light-emitting layer disposed
between the anode and the cathode.

[0007] An exemplary organic light-emitting display
device is configured such that an array structure including a
thin-film transistor and an organic light-emitting diode is
formed corresponding to each sub-pixel on a lower substrate
and such that an encapsulation substrate for encapsulating
the organic light-emitting diode, which is vulnerable to
moisture, is disposed so as to face the array structure. In
addition, a seal pattern is provided so as to surround the
edges of the region between the lower substrate and the
encapsulation substrate, which are arranged vertically, in
order to encapsulate the encapsulation substrate and the
lower substrate from the permeation of external air in the
lateral direction.

[0008] In general, a seal pattern material is dispensed to
the encapsulation substrate, and the encapsulation substrate
is arranged so as to face the lower substrate and is bonded
to the same. However, the construction on the lower sub-
strate is different for each of the areas of the top, bottom and
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two lateral sides of the lower substrate, and thus the degree
of spreading of the seal pattern after the bonding is different
for each area.

[0009] Therefore, an area in which the seal pattern is
formed relatively thin is vulnerable to permeation of exter-
nal air or moisture in the lateral direction. Further, the
difference in width of the seal patterns formed in the
respective areas accelerates the deterioration of the vulner-
able area over time, thereby degrading the reliability of the
device.

BRIEF SUMMARY

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

[0011] In some embodiments, the present disclosure pro-
vides an organic light-emitting display device, in which a
compensation pattern is selectively provided between two
dam patterns depending on the arrangement density of a
lower structure thereof, thereby making the width of a seal
pattern uniform for each area and consequently improving
the reliability of the device.

[0012] Additional advantages, objects, 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 disclosure. The
objectives and other advantages 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.

[0013] To achieve these objects and other advantages and
in accordance with the purpose of the disclosure, as embod-
ied and broadly described herein, an organic light-emitting
display device includes a substrate including an active area
having a plurality of sub-pixels and a non-active area formed
around a periphery of the active area, the non-active area
including a pad portion at a first side, gate-driving portions
at second and third sides that are contiguous to respective
ends of the first side, and a non-pad portion at a fourth side
that faces the first side and is located between the gate-
driving portions at the second and third sides, an encapsu-
lation substrate disposed to face the substrate, a first dam
pattern and a second dam pattern spaced apart from each
other in the non-active area of each of the first to fourth
sides, each of the first dam pattern and the second dam
pattern being formed in a closed-loop configuration, a seal
pattern located between the first dam pattern and the second
dam pattern and located between the substrate and the
encapsulation substrate, and a first compensation pattern in
the non-active area of the fourth side, the seal pattern
covering the first compensation pattern. Embodiments pro-
vided herein may therefore compensate for surface deviation
of the substrate among the non-active areas of the first to
fourth sides.

[0014] Through this configuration, the organic light-emit-
ting display device of the present disclosure is capable of
minimizing variation in density (i.e., variations of the mass
per unit volume) among the areas on the top surface of the
substrate that overlap the seal pattern, thereby making the
width of the seal pattern uniform for each area. As a result,
the reliability of the device may be improved.
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[0015] 1t 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 SEVERAL
VIEWS OF THE DRAWINGS

[0016] 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 disclo-
sure. In the drawings:

[0017] FIG. 1 is a plan view illustrating an organic light-
emitting display device in accordance with one or more
embodiments of the present disclosure;

[0018] FIGS. 2A to 2C are plan views illustrating a dam
pattern and a compensation pattern in various embodiments
of the organic light-emitting display device of the present
disclosure;

[0019] FIGS. 3A to 3C are cross-sectional views illustrat-
ing various embodiments of the compensation pattern of the
present disclosure;

[0020] FIG. 4 is a cross-sectional view taken along line I-I'
in FIG. 1;

[0021] FIG. 5 is a cross-sectional view taken along line
[-IT" in FIG. 1;

[0022] FIG. 6 is a cross-sectional view taken along line in
FIG. 1; and

[0023] FIG. 7 is a plan view illustrating non-active areas

of first to fourth sides in the organic light-emitting display
device of the present disclosure.

DETAILED DESCRIPTION

[0024] The advantages and features of the present disclo-
sure and the way of attaining them will become apparent
with reference to embodiments described below in detail in
conjunction with the accompanying drawings. The present
disclosure, however, is not limited to the embodiments
disclosed hereinafter, and may be embodied in many differ-
ent forms. Rather, these exemplary embodiments are pro-
vided so that this disclosure will be thorough and complete
and will fully convey the scope to those skilled in the art.
The scope of the present disclosure should be defined by the
claims.

[0025] In the drawings for explaining the exemplary
embodiments of the present disclosure, the illustrated shape,
size, ratio, angle, and number are given by way of example,
and thus are not limited to the disclosure of the present
disclosure. Throughout the present specification, the same
reference numerals designate the same constituent elements.
In addition, in the following description of the present
disclosure, a detailed description of known functions and
configurations incorporated herein will be omitted when it
may make the subject matter of the present disclosure rather
unclear.

[0026] The terms “comprises”, “includes”, and/or “has”,
used in this specification, do not preclude the presence or
addition of other elements unless used along with the term
“only”. The singular forms are intended to include the plural
forms as well, unless the context clearly indicates otherwise.
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[0027] In the interpretation of constituent elements
included in the various embodiments of the present disclo-
sure, the constituent elements are to be interpreted as includ-
ing an error range even if there is no explicit description
thereof.

[0028] In the description of the various embodiments of
the present disclosure, when describing positional relation-
ships, for example, when the positional relationship between
two parts is described using “on”, “above”, “below”, “next
t0”, or the like, one or more other parts may be located
between the two parts unless the term “directly” or “closely”
is used.

[0029] In the description of the various embodiments of
the present disclosure, when describing temporal relation-
ships, for example, when the temporal relationship between
two actions is described using “after”, “subsequently”,
“next”, “before”, or the like, the actions may not occur in
suiccession unless the term “immediately” or “just” is used
therewith.

[0030] In the description of the various embodiments 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 indicated by “first” may be
the same as an element indicated by “second” without
exceeding the technical scope of the present disclosure,
unless otherwise mentioned.

[0031] The term “at least one” should be understood as
including all possible combinations that can be suggested
from one or more relevant items. For example, the meaning
of “at least one of a first item, a second item, or a third item”
may be each one of the first item, the second item, or the
third item, and may also be all possible combinations that
can be suggested from two or more of the first item, the
second item, and the third item.

[0032] The respective features of the various embodi-
ments of the present disclosure may be partially or wholly
coupled to and combined with each other, and various
technical linkages and modes of operation thereof are pos-
sible. These various embodiments may be performed inde-
pendently of each other, or may be performed in association
with each other.

[0033] Reference will now be made in detail to the pre-
ferred embodiments of the present disclosure, examples of
which are illustrated in the accompanying drawings.
[0034] FIG. 1 is a plan view illustrating an organic light-
emitting display device of the present disclosure, FIGS. 2A
to 2C are plan views illustrating a dam pattern and a
compensation pattern in various embodiments of the organic
light-emitting display device of the present disclosure, and
FIGS. 3A to 3C are cross-sectional views illustrating various
embodiments of the compensation pattern of the present
disclosure.

[0035] As shown in FIG. 1, the organic light-emitting
display device in accordance with one or more embodiments
of the present disclosure includes a substrate 100, which
includes an active area AA having a plurality of sub-pixels
SP and a non-active area formed around the active area, an
encapsulation substrate 200, which is disposed to face the
substrate 100, a first dam D1 and a second dam D2, which
are spaced a predetermined distance apart from each other in
the non-active area of the substrate 100 and each of which
is formed in a closed-loop configuration (i.e., laterally
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surrounding the active area AA), a seal pattern 300, which
is located between the first dam D1 and the second dam D2,
as seen in a planar view, and which is located between the
substrate 100 and the encapsulation substrate 200, as seen in
a vertical cross-section, and a first compensation pattern
(refer to 1434 in FIGS. 2A to 3C), which is formed within
the seal pattern 300 (e.g, the seal pattern 300 may substan-
tially cover the first compensation pattern 143a ) located in
the non-active area formed at one side of the substrate 100
in order to compensate for a surface level difference of the
substrate, which is present in the non-active area formed at
each side of the substrate.
[0036] The non-active area includes a pad portion P
formed at a first side @, gate-driving portions GP1 and GP2
formed, respectively, at second and third sides @ and @,
which are contiguous to respective ends of the first side and
opposite to one another, and a non-pad portion NP formed at
a fourth side @, which faces (e.g., is opposite to) the first
side and is located between the gate-driving portions GP1
and GP2 formed at the second and third sides. The first
compensation pattern 143« is located in the non-pad portion
NP of the fourth side @ The pad portion P is a portion of
the substrate 100 that protrudes further than the encapsula-
tion substrate 200. That is, the pad portion P is not covered
or overlapped by the encapsulation substrate 200. The pad
portion P is provided with a plurality of pad electrodes 135
(see FIG. 4), which are connected to a source driver (not
shown) or to a flexible printed circuit board (not shown) so
as to receive a drive signal from an external device.
[0037] In the organic light-emitting display device of the
present disclosure, the surface of the substrate 100 in the
non-active areas of the first to fourth sides @, @, @ and
@ has different configurations in terms of the density of a
metal layer disposed thereon or the area occupied by an
overcoat layer. That is, different amounts and densities of
various components or layers, such as metal layers and an
overcoat layer, may be provided on the substrate 100 in the
non-active areas of the first to fourth sides (1), (2), 3) and
. Therefore, the first compensation pattern 143a is pro-
vided to compensate for these differences. Described in
detail, when a seal pattern material is dispensed to either the
substrate or the encapsulation substrate and the two sub-
strates are bonded to each other, the seal pattern material
may be spread nonuniformly due to the nonuniform surface
structure of the substrate (or of the components or layers on
the substrate 100), leading to nonuniformity of the widths of
the seal patterns of the first to fourth sides @, @, @ and
. In order to solve this problem, in the organic light-
emitting display device of the present disclosure, the first
compensation pattern 143a is provided at a portion of the
surface of the substrate 100 that has a relatively low density.
[0038] In some embodiments, among the non-active areas
of the first to fourth sides, the surface structure of the
substrate 100 in the non-active area of the fourth side @,
which the seal pattern 300 overlaps, has the lowest density,
and therefore the first compensation pattern 143a is disposed
in the non-active area of the fourth side (4).
[0039] As shown in FIGS. 2A to 2C, the organic light-
emitting display device of the present disclosure may further
include a second compensation pattern 143h, which is
formed within (or substantially covered by) the seal pattern
300 in the non-active area of each of the second and third
sides @, and which has a lower density than the first
compensation pattern 143a. The surface structure of the
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substrate 100 in_the non-active area of each of second and
third sides @, @, which the seal pattern 300 overlaps, has
a smaller volume than the surface structure of the substrate
100 in the non-active area of the first side @, and therefore
the second compensation pattern 1435 is provided in the
non-active area of each of the second and third sides @, @
in order to compensate for the relatively small volume of the
area in which the seal pattern 300 is disposed.
[0040] That is, the surface structure of the substrate (e.g.,
the substrate 100 as well as the various components or layers
on the substrate 100) has a substantially uniform volume or
density over all non-active areas of the first to fourth sides
, é, @ and due to the provision of the first and
second compensation patterns 143a and 1435, leading to
uniform spreading of the seal pattern 300 during the process
of bonding the substrate and the encapsulation substrate.
[0041] Because the surface structure of the substrate 100
in the non-active area of each of the second and third sides
(@) and (3) has a higher density than in the non-active area
of the fourth side @, the second compensation pattern 1435
is formed to have a lower density than the first compensation
pattern 143a. In this case, the difference in density between
the first compensation pattern 143a and the second compen-
sation pattern 1435 may be made by increasing the number
of first compensation patterns 143a so as to be greater than
the number of second compensation patterns 1435, as shown
in FIGS. 2A and 2B (see also the cross-sectional views of
FIGS. 5 and 6), or by increasing the width of the first
compensation pattern 143a so as to be greater than the width
of the second compensation pattern 1435, as shown in FIG.
2C. Comparing the embodiment of FIG. 2A and the embodi-
ment of FIG. 2B with each other, the embodiment of FIG.
2A is configured such that the first compensation pattern
143a and the second compensation pattern 1435 are not
connected to each other, and the embodiment of FIG. 2B is
configured such that the first compensation pattern 143a and
the second compensation pattern 1435 are connected to each
other. These two embodiments may be appropriately
selected depending on the arrangement at the corners of the
substrate 100. In some cases, each of the first and second
compensation patterns 143« and 1435 may be provided in a
plural number and may be arranged in a row at a corre-
sponding side. The first and second compensation patterns
143a and 1435 are formed so as to be spaced apart from an
overcoat layer (refer to 141 in FIGS. 4 to 6), which covers
the active area AA and a portion of which overlaps the seal
pattern 300. Because these components are formed of
organic materials, the first and second compensation pat-
terns 143a and 1435 are spaced apart from the active area
AA in order to prevent the overcoat layer 141 from being
influenced by possible damage to the first and second
compensation patterns 143a and 1435.
[0042] Alternatively, as seen in the vertical cross-sectional
view illustrated in FIG. 3C, the first compensation pattern
143a may include a plurality of layers, namely, a first layer
1431, which is formed on the same layer as the overcoat
layer 141, and a second layer 1432, which is formed on the
same layer as a bank 161. The second compensation pattern
1435 may include a single layer, which is formed on the
same layer as the overcoat layer or the bank.
[0043] Alternatively, each of the first compensation pat-
tern 143a and the second compensation pattern 1435 may be
divided into a plurality of patterns at a corresponding side in
a manner such that the distance between the second com-



US 2019/0058021 A1

pensation patterns 1435 is greater than the distance between
the first compensation patterns 143a, whereby the first
compensation patterns 143a may be formed at a higher
density than the second compensation patterns 1435. That is,
the spacing between portions of the second compensation
patterns 1435 along a corresponding side is greater than the
spacing between portions of the first compensation patterns
1434 along the same side. Accordingly, the second compen-
sation patterns 1435 may have a lower density than the first
compensation patterns 143a, since the second compensation
patterns 1435 have less mass per unit volume than the first
compensation patterns 143a, due to the increased spacing
between portions of the second compensation patterns 1434.
[0044] As shown in FIGS. 3A to 3C (see also FIGS. 4 to
6), the first and second compensation patterns 143a and
1435 are provided to compensate for the difference in
density between the areas, and are formed of the same
material as the overcoat layer 141 or the bank 161, which has
a relatively large thickness compared to other layers pro-
vided on the substrate 100. The thickness of the overcoat
layer 141 or the bank 161 may range from about 1 um to
about 5 pum, specifically, from about 1.1 um to about 3 pum.
Therefore, since the thicknesses of the first and second
compensation patterns 143a and 1435 are large even though
the widths thereof are small, the seal pattern 300 may be
spread uniformly during the bonding process, whereby the
surface structure of the substrate 100 has a substantially
uniform density over all areas. The thickness of a metal layer
or an inorganic insulation layer provided on the substrate
100 is about 5000 A (=0.5 um) or less, which is smaller than
the thickness of the overcoat layer 141 or the bank 161.
Therefore, when the metal layer or the inorganic insulation
layer is formed to have the same width as the overcoat layer
141 or the bank 161, a portion of the substrate 100 in which
the overcoat layer 141 or the bank 161 is provided may
protrude further upwards than a portion of the substrate 100
in which the metal layer or the inorganic insulation layer is
provided on a different layer from the overcoat layer 141 or
the bank 161.

[0045] As shown in FIGS. 3A to 3C, the first and second
compensation patterns 143a and 1435 may be located on an
interlayer insulation film 138. The interlayer insulation film
138 is an inorganic film, which serves to cover a thin-film
transistor or which is located between metal layers or
semiconductor layers that constitute the thin-film transistor.
Although not illustrated in FIGS. 3A to 3C, the surfaces of
the first and second compensation patterns 143a and 1435
may be covered with a protective film 191, which is located
on the top layer of the substrate 100, and the seal pattern 300
may be located so as to overlap the protective film 191 (see
FIGS. 5 and 6).

[0046] The substrate 100 shown in FIG. 1 is formed in the
shape of a rectangle that has the first to fourth sides, and the
non-active areas of the first to fourth sides @, @, @ and
(4), which are located around the edges of the aforemen-
tioned active area, will be described under the condition that
the shape of the substrate is rectangular.

[0047] However, the shape of the substrate 100 may be
any other shape, for example, polygonal or circular, depend-
ing on demand or the development of technology. As such,
even when the substrate 100 has a shape other than a
rectangular shape, the above-described compensation pat-
terns may be provided at a portion of the surface of the
substrate 100 that has a relatively low density, e.g., at
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portions where the substrate 100 and components or layers
thereon have a relatively low density. For example, when the
substrate 100 has a polygonal shape having five or more
sides, the compensation patterns may be provided in non-
active areas of the five or more sides in the same or similar
way as described herein with respect to a four-sided sub-
strate.

[0048] Hereinafter, the respective areas of the organic
light-emitting display device of the present disclosure will
be described in detail with reference to cross-sectional views
illustrated in FIGS. 4 to 6.

[0049] FIG. 4 is a cross-sectional view taken along line I-I'
in FIG. 1, FIG. 5 is a cross-sectional view taken along line
II-II' in FIG. 1, and FIG. 6 is a cross-sectional view taken
along line ITI-11I" in FIG. 1.

[0050] Each sub-pixel in the active area AA includes at
least one thin-film transistor TFT, an overcoat layer 141,
which covers the thin-film transistor TFT, and an organic
light-emitting diode (OLED), which is located on the over-
coat layer 141 so as to be electrically connected to the
thin-film transistor TFT and which is formed by stacking a
first electrode 151, an organic light-emitting layer 171 and a
second electrode 181. The organic light-emitting layer 171
is illustrated as a single layer. However, the present disclo-
sure is not limited thereto. The organic light-emitting layer
171 may be formed in a multi-layer configuration, which
includes an electroluminescent (EL) layer for emitting light,
and a hole-related layer and an electron-related layer respec-
tively disposed under and on the EL layer. Among FIGS. 4
to 6, the thin-film transistor TFT is illustrated only in FIG.
4. However, the present disclosure is not limited thereto. The
thin-film transistor TFT may also be provided in the active
area that is adjacent to a gate pad portion shown in FIG. 5,
and may also be provided in the active area that is adjacent
to a non-pad portion shown in FIG. 6.

[0051] The bank 161 for defining a light emission portion
of the organic light-emitting diode (OLED) may be further
provided at a boundary portion of the sub-pixel SP. The bank
161 may include black resin. The bank 161 may be formed
of an organic material, and may have a thickness similar to
the thickness of the overcoat layer 141, for example, a
thickness ranging from about 1 um to about 5 pm, and in
some embodiments, from about 1.1 pm to about 3 pum.
[0052] The overcoat layer 141 is formed to cover the
entire active area AA, except for a contact hole through
which the thin-film transistor TFT and the first electrode 151
are connected to each other, and extends outwards from the
active area so as to partially overlap the seal pattern 300. At
this time, the non-active areas of the first to fourth sides @,
@), @) and (@) overlap the seal pattern 300 with different
widths. As shown in FIG. 6, the overcoat layer 141 extends
outwards from an area in which a shorting bar wiring layer
152 is provided. The shorting bar wiring layer 152 may be
formed on the same layer as the first electrode 151 (e.g., on
a surface of the overcoat layer 141) using a metal material.
The interlayer insulation film 138 and a gate insulation film
131, each having a small thickness of about 2000 A, are
located under the overcoat layer 141. If the shorting bar
wiring layer 152 protrudes outwards from the overcoat layer
141 and is located on the interlayer insulation film 138, a
short circuit may occur between shorting bar wiring and
source link wiring due to the formation of pin-holes in the
thin insulation films. This can be prevented by the above-
described configuration of the present disclosure. That is, the
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thick overcoat layer 141 is located at an area in which at least
a source link wiring layer 111 is located under the shorting
bar wiring layer 152. Therefore, even when the interlayer
insulation film 138 and the gate insulation film 131, which
are thin films, are damaged, the insulation between the
shorting bar wiring layer 152 and the source link wiring
layer 111 may be maintained. In order to stabilize the electric
potential of the shorting bar wiring layer 152, the second
electrode 181 covers the shorting bar wiring layer 152. At
this time, the second electrode 181 is formed only on the top
surface of the overcoat layer 141 in an area in which metal
such as the source link wiring layer 111 or a gate metal layer
113, which is formed under the overcoat layer 141, is
located. This configuration also serves to substantially pre-
vent a short circuit between upper and lower metal layers
attributable to pin-holes formed in the interlayer insulation
film 138 and the gate insulation film 131, which are thin
films. As shown in FIGS. 4 and 5, the second electrode 181
is located only on the top surface of the overcoat layer 141
in the non-active areas of the first, second and third sides, in
which metal layers are located under the overcoat layer 141.
As shown in FIG. 6, the second electrode 181 covers the side
portion as well as the top surface of the overcoat layer 141,
and extends to the top surface of the interlayer insulation
film 138 that is adjacent to the overcoat layer 141 in the
non-active area of the fourth side, in which no metal layers
are located under the overcoat layer 141. Even in the
configuration shown in FIG. 6, in order to prevent a short
circuit, the second electrode 181 does not overlap a gate
ground wiring layer 114. As shown in FIG. 6, the second
electrode 181 may be formed in a single body in the entire
active area and around the active area, may partially overlap
the seal pattern 300, and may be electrically connected to the
shorting bar wiring layer 152 around the active area.

[0053] In the substrate 100 shown in FIGS. 4 to 6, a buffer
layer 121 is provided to prevent impurities in the substrate
100 from being introduced into the components formed on
the substrate 100. Further, when predetermined processing is
performed on the substrate 100, the buffer layer serves to
prevent the components formed on the substrate from being
affected by the processing. Also, an electrostatic stabilizing
auxiliary line 115 is located on the same layer as the gate
ground wiring layer 114 to have an electrostatic stabilization
function of a power supply voltage line (VDD line). The
electrostatic stabilizing auxiliary line 115 overlaps with the
second dam pattern 162, and is electrically separated from
the gate ground wiring layer 114.

[0054] The thin-film transistor TFT includes a gate elec-
trode 112, a semiconductor layer 122, and a source electrode
136 and a drain electrode 137, which are connected to
opposite sides of the semiconductor layer 122. The gate
insulation film 131 is interposed between the gate electrode
112 and the semiconductor layer 122. The semiconductor
layer 122 is formed of an oxide semiconductor material, and
is llustrated as including an etch stopper 132 for protecting
a channel portion during the process of patterning the source
electrode 136 and the drain electrode 137. However, this
thin-film transistor is merely illustrative, and the semicon-
ductor layer 122 may be formed of amorphous silicon or
polysilicon, or may include multiple silicon layers. In this
case, the etch stopper 132 may be omitted.

[0055] The drain electrode 137 is electrically connected to
the first electrode 151 of the organic light-emitting diode.
The first electrode 151 may be formed of a reflective metal
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material, and the second electrode 181 may be formed of a
transparent metal material. Conversely, the first electrode
151 may be formed of a transparent metal material, and the
second electrode 181 may be formed of a reflective metal
material. The former is a top-emission-type configuration,
while the latter is a bottom-emission-type configuration. The
illustrated configuration is a top-emission-type configura-
tion, in which the transparency of the encapsulation sub-
strate 200 is maintained.

[0056] In order to prevent oxidation of the pad electrodes
135, pad protection electrodes 153, which are formed on the
same layer as the first electrode 151 using a metal material,
may be provided on the pad electrodes 135.

[0057] A first dam pattern 220 and a second dam pattern
162 are provided beside both sides of the seal pattern 300 in
order to define the area in which the seal pattern 300 is
formed.

[0058] In addition, in order to protect the organic light-
emitting diode, the protective film 191 is further provided on
the top layer of the substrate 100 so as to sufficiently cover
the second electrode 181. The protective film 191 is an
inorganic insulation film, which is formed of silicon oxyni-
tride (SiON) or the like and which is thicker than the gate
insulation film 131 and the interlayer insulation film 138,
which are insulation films of the thin-film transistor array.
This protective film 191 serves to primarily prevent foreign
substances remaining between the substrate 100 and the
encapsulation substrate 200 from permeating the organic
light-emitting diode. The buffer layer 121, the gate insula-
tion film 131 and the interlayer insulation film 138 are
inorganic films. The overcoat layer 141, the bank 161, the
first and second compensation patterns 143a and 1435 and
the first to fourth dam patterns 220, 162, 2104 and 2105 are
formed of organic materials.

[0059] Even though the first dam pattern 220 and the
second dam pattern 162 were described above as being
provided on the substrate 100, the encapsulation substrate
200 may be formed to exhibit the function of the dam, as
shown in FIGS. 4 to 6. A third dam pattern 210q and a fourth
dam pattern 2105 may be further provided on the surface of
the encapsulation substrate 200 that faces the substrate 100
so as to face the first dam pattern 220 and the second dam
pattern 162.

[0060] The first dam pattern 220 may include a dummy
overcoat layer 142 and a bank layer 163 stacked on the
dummy overcoat layer 142. The dummy overcoat layer 142
is formed on the same layer as the overcoat layer 141 and is
spaced apart from the same. The bank layer 163 is formed
on the same layer as the bank 161 and is spaced apart from
the same. The second dam pattern 162 is formed on the same
layer as the bank 161 and is spaced apart from the same. In
this case, each of the first dam pattern 220 and the second
dam pattern 162 has a layer structure identical or similar to
the first compensation pattern 143a or the second compen-
sation pattern 143b. This means that these components may
be formed in the same process. That is, according to the
present disclosure, the first and second compensation pat-
terns 143a and 1436 may be formed in the process of
defining the overcoat layer 141 and the bank 161 without an
additional forming process. Each of the first and second
compensation patterns 143a and 1435 is located so as to be
spaced apart from the first and second dam patterns 220 and
162, which are located beside both sides of each of the first
and second compensation patterns 143a and 1435. There-
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fore, the first and second compensation patterns 143a and
1435 are capable of independently adjusting the density of
the top surface of the substrate 100. Further, the first and
second compensation patterns 1434 and 1435 are located
within (e.g., are covered by) the seal pattern 300, and are
therefore protected by a getter included in the seal pattern
300. As such, since the first and second compensation
patterns 143a¢ and 143b, which are formed of an organic
material, are protected by the seal pattern 300 including a
getter, the reliability of the device is enhanced.

[0061] The third dam pattern 210a and the fourth dam
pattern 2105 may also be formed in the process of forming
a black matrix layer (not shown) or a color filter layer (not
shown) on the encapsulation substrate 200. These compo-
nents are spaced apart from one another. The dam patterns
are spaced apart from each other and the dam patterns are
also spaced apart from the overcoat layer, the black matrix
layer and the color filter layer in order to block moisture
permeation routes. The black matrix layer may be formed to
have a shape corresponding to the shape of the bank 161
provided on the substrate 100. The color filter layer may be
provided corresponding to the organic light-emitting diode
of each sub-pixel. In this case, both sides of the color filter
layer may overlap those of the black matrix layer.

[0062] In the substrate 100 and the encapsulation substrate
200, the first dam pattern 220 and the third dam pattern
210a, which are located at the same position, as seen in a
planar view, are collectively referred to as a “first dam D17,
which defines the outer line of the seal pattern 300, and the
second dam pattern 162 and the fourth dam pattern 2105,
which are located at the same position, as seen in a planar
view, are collectively referred to as a “second dam D2”,
which defines the inner line of the seal pattern 300. These
first and second dams D1 and D2 are collectively referred to
as a “dam D”. The organic light-emitting display device of
the present disclosure is configured such that the width W of
the dam D in the non-active area of each of the first to fourth
sides is equal to the width W of the dam D in the non-active
areas of the other sides.

[0063] The seal pattern 300 is formed of a liquid material
having a certain initial viscosity, which mainly includes an
organic material, such as epoxy having adhesive properties,
and a polymer material including a photoinitiator or a
thermal initiator. A plurality of getters having a moisture
absorption function is dispersed in the polymer material. In
this case, each getter may be formed of one selected from
among calcium chloride, silica gel, activated alumina,
lithium chloride, and triethylene glycol. Such a getter is a
solid component included in the polymer material, which is
formed in the shape of a sphere having a diameter ranging
from about 0.5 pm to about 3 pm or in the shape of a cylinder
or a polygonal prism having a height ranging from about 0.5
pm to about 3 pm. The getters are dispersed in the liquid
material that constitutes the seal pattern 300 in the initial
step, and the positions of the getters are fixed within the seal
pattern 300 when the liquid material is cured. The getters
prevent moisture and external air, which are introduced from
lateral sides, from permeating the seal pattern 300, thereby
protecting the organic light-emitting array, which is located
in the active area, from moisture or external air. The seal
pattern 300 is dispensed to the top surface of the substrate
100, on which the thin-film transistor array and the organic
light-emitting array have been completely formed, or to the
non-active area of the encapsulation substrate 200, on which

Feb. 21, 2019

the array of the black matrix layer and the color filter layer
has been completely formed, so as to surround the edges of
the active area AA. In the process of forming the seal
pattern, because the liquid material having a certain viscos-
ity is consistently dispensed, the dispensed liquid material
has the same width on every area. However, because this
liquid material has fluidity, when the substrate 100 and the
encapsulation substrate 200 are bonded to each other and
receive pressure, the liquid material may be spread nonuni-
formly due to surface deviation of the substrate 100. When
the distance between the substrate 100 and the encapsulation
substrate 200 becomes a predetermined value after the
bonding, the seal pattern 300 is cured by heat or UV and
changes into a solid state, whereby the distance between the
substrate 100 and the encapsulation substrate 200 can be
maintained constant.

[0064] Inorderto drive the sub-pixels SP in the active area
AA, the substrate 100 includes wirings and a driving unit,
which are provided in the non-active areas of the first to
fourth sides (1), 2), 3) and (4). Depending on the arrange-
ment of a source drive (not shown) for transmitting signals
or a flexible printed circuit board (not shown), the wirings
and the driving unit may be arranged at other sides. Accord-
ingly, a density difference is present among the surfaces of
the non-active areas of the first to fourth sides @, @,
and (@) of the substrate 100, on which the thin-film transistor
array 1s also formed. Referring to FIG. 1, the non-active area
of the first side @, in which the pad portion P is provided,
is provided with the source link wiring layer 111, which is
connected to the pad electrodes 135 (see FIG. 4) in the
non-active area of the first side (1). In this case, the source
link wiring layer 111 includes lines, the number of which is
equal to or greater than the number of data lines in the active
area. Therefore, the wiring density in the non-active area of
the first side @ is relatively large. In the active area AA,
gate lines (not shown, the same layer as 112 in FIG. 4) are
arranged at the boundary portion of each sub-pixel SPin the
horizontal direction, and data lines (not shown) are arranged
at the boundary portion of each sub-pixel SP in the vertical
direction. The source link wiring layer 111 serves to apply
signals to the data lines, and is disposed between the lower
end of the active area AA and the pad portion P. The source
link wiring layer 111 is located on the same layer as the gate
lines and the gate electrode 112. At this time, the source link
wiring layer 111 may be electrically connected to the pad
electrodes 135 provided at the pad portion P. The source link
wiring layer 111 may be formed integrally with the data lines
(the same layer as 136 and 137) as needed.

[0065] In addition to the pad electrode connected to the
source link wiring layer 111, the pad portion P further
includes pad electrodes (not shown) for transmitting a
driving voltage signal, a gate ground signal and a gate clock
signal to the gate-driving portions GP1 and GP2. In this
case, when the pad electrode for transmitting the data-related
signals is located at the center of the pad portion P, the pad
electrodes for transmitting the aforementioned gate-related
signals are located besides both sides of the pad electrode for
transmitting the data-related signals.

[0066] The pad electrodes are provided at the pad portion
P of the substrate 100, which protrudes further than the
encapsulation substrate 200, and the source link wiring layer
111 is located between the pad portion P and the active area
AA 50 as to be connected to the pad portion P. The source
link wirings of the source link wiring layer 111 extend from
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the pad portion P in the vertical direction on the basis of FIG.
1, overlap the seal pattern 300, and are integrally connected
to the data lines (the same layer as 136 and 137 in FIG. 2),
which are located at the lower edge of the active area AA.
[0067] The gate-driving portions GP1 and GP2 may
include gate circuit blocks corresponding to the gate lines.
Fach of the gate circuit blocks may include a shift register,
a level shifter, and a buffer. The shift register, the level
shifter and the buffer may be constituted by combinations of
a plurality of wirings and a plurality of thin-film transistors.
As seen in the cross-section of a portion of the non-active
area of the second side, which is illustrated in FIG. 3, the
gate metal layer 113 and a data metal layer 133 completely
overlap the seal pattern 300. However, this merely illustrates
a portion of the cross-section through which the wirings
pass, and the gate-driving portions GP1 and GP2 may be
actually provided with a plurality of thin-film transistors and
a plurality of wirings. The gate-driving portions GP1 and
GP2 may be formed by patterning electrodes of the gate
metal layer 113, which is formed on the same layer as the
gate lines in the active area AA, a material (not shown)
provided on the same layer as the semiconductor layer 132,
and a layer formed on the same layer as the source metal
layer 133, which is formed on the same layer as the data
lines.

[0068] As shown in FIGS. 1 and 5, the non-active areas of
the second and third sides @ and are respectively
provided with the gate-driving portions GP1 and GP2. The
gate-driving portions GP1 and GP2 are formed in a gate-
in-panel type. That is, the driving portions for driving the
gate lines are not formed in a separate chip or film type, but
are embedded in the non-active areas of the second and third
sides @ and of the substrate 100. The gate-driving
portions GP1 and GP2 may be formed such that a plurality
of thin-film transistors and a plurality of wirings overlap
each other, and may be formed through patterning when the
thin-film transistor TFT is formed at the active area AA. That
is, while the thin-film transistor TFT is formed, the gate-
driving portions GP1 and GP2 are formed by connecting
similar thin-film transistors including semiconductor layers
and metal layers 113 and 133, which are the same as the
metal layers included in the thin-film transistor TFT, to the
edges of the respective gate lines.

[0069] The first dam pattern 220 may further include the
dummy overcoat layer 142, which is a lower component of
the first dam pattern 220 and is formed on the same layer as
the overcoat layer 141. This is for making the vertical
position of the top surface of the first dam pattern 220
equivalent to the vertical position of the top surface of the
second dam pattern 162. This is because the second dam
pattern 162 is formed on the overcoat layer 141, which
extends from the active area AA. Moreover, this configura-
tion can prevent a problem in which the seal pattern 300
overflows a low dam pattern when the seal pattern 300 is
spread.

[0070] Since the first dam pattern 220 is spaced apart from
the overcoat layer 141 and is formed of only an organic
material, even when a small amount of moisture permeates
the first dam pattern 220, the moisture is prevented from
being transferred to the overcoat layer 141, which is formed
in a single body in the active area AA.

[0071] As shown in FIGS. 4 to 6, the first and second
compensation patterns 143a and 1435 may be formed of the
same organic material as the material of the overcoat layer
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141. The first and second compensation patterns 143a and
1435 are physically spaced apart from the first dam pattern
220 and the overcoat layer 141, which are located beside
both sides of each of the first and second compensation
patterns 143a and 143b. Therefore, even when a small
amount of moisture permeates the first dam pattern 220 from
the outside, moisture permeation is blocked between the first
dam pattern 220 and the first and second compensation
patterns 143a and 143b and between the first and second
compensation patterns 143a and 1435 and the overcoat layer
141, whereby moisture or external air is prevented from
being introduced into the device through the overcoat layer
141.

[0072] The third dam pattern 210a and the fourth dam
pattern 2105 may also be formed in the process of forming
the black matrix layer (not shown) and the color filter layer
(not shown) corresponding to the active area on the encap-
sulation substrate 200. If the organic light-emitting layers
171 of the organic light-emitting diodes, which are provided
in the adjacent sub-pixels SP, are embodied as light-emitting
layers of different colors, which are configured to emit light
beams of different colors, the black matrix layer or the color
filter layer may be omitted from the encapsulation substrate
200, which is illustrated in FIGS. 2 to 4. If the color filter
layer is provided at the encapsulation substrate 200, the
organic light-emitting layer 171 of each of the sub-pixels SP
may be a light-emitting layer configured to emit a white light
beam.

[0073] As seen in the vertical cross-section, a filler 250 is
provided in the area surrounded by the seal pattern 300
between the substrate 100 (including, e.g., the various
components and layers on the substrate 100) and the encap-
sulation substrate 200 (including, e.g., components formed
on the encapsulation substrate 200), thereby maintaining a
constant distance between the substrate 100 and the encap-
sulation substrate 200. The filler 250 may come into contact
with the seal pattern 300 in the filling process after the
bonding. However, since the filler 250 and the seal pattern
300 are formed of different materials from each other and the
filler 250 is disposed so as to contact the seal pattern 300
after the seal pattern 300 has been pre-cured or cured,
interference between the filler 250 and the seal pattern 300
does not occur.

[0074] As described above, according to the organic light-
emitting display device of the present disclosure, although
the thin-film transistor array or the organic light-emitting
array formed on the substrate 100 is different for each area
and the arrangement of the link wirings and the driving
portion, which are connected to the thin-film transistor array
or the organic light-emitting array, is different for each side,
the compensation patterns 143a and 1435 are provided on
the portions of the top surface of the substrate 100 that have
a relatively low density in order to compensate for the low
density, thereby reducing variation in density among the
areas. Therefore, the seal pattern 300 remains between the
first dam D1 and the second dam D2 after the bonding,
whereby the width W of the seal pattern 300 is the same for
each area. The width of the dam, which is defined by the seal
pattern 300 and the first and second dams D1 and D2 located
beside both sides of the seal pattern 300, is the same for each
area. In addition, as shown in FIGS. 4 to 6, the area occupied
by the seal pattern 300 in the vertical cross-section of each
of the sides is substantially constant.
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[0075] FIG. 7 is a plan view illustrating the non-active
areas of the first to fourth sides in the organic light-emitting
display device of the present disclosure.

[0076] FIG. 7 illustrates the construction on the substrate
100 that overlaps the seal pattern 300, specifically, illustrates
the non-active area (area A) of the first side, the non-active
area (area B) of the second side, and the non-active area
(area C) of the fourth side. The non-active area of the third
side, which faces the second side, has the same configuration
as the illustrated area B.

[0077] In the non-active area (area A) of the first side, the
source link wirings of the source link wiring layer 111
extend in the vertical direction, and are electrically con-
nected to the pad electrodes 135 (see FIG. 2, not illustrated
in FIG. 5) of the pad portion, which are located outside the
seal pattern 300. The pad electrodes are bonded to a source
driver 350 and receive electrical signals. Although not
illustrated, the source driver 350 may be connected to the
printed circuit board located on the rear surface of the
substrate 100, and may receive timing signals, power volt-
age signals, etc.

[0078] The source driver 350 may be provided in a plural
number, and each source driver 350 may be bonded and
connected to hundreds of pad electrodes.

[0079] In FIG. 7, in order to clearly show the construction
of the other layers, the widths of the seal pattern 300 and the
first and second dams D1 and D2 are reduced. However, the
seal pattern 300 and the first and second dams D1 and D2 are
continually formed in a closed-loop configuration in the
actual embodiment, as shown in FIG. 1. In the non-active
area (area A) of the first side, the seal pattern 300 and the first
and second dams D1 and D2 extend continually in the
horizontal direction.

[0080] In the same way, in FIG. 7, in order to clearly show
the construction of the other layers, the width of the overcoat
layer 141 is reduced. However, the overcoat layer 141 is
formed to cover the entire active area AA, except for the
contact hole through which the drain electrode 137 of the
thin-film transistor and the first electrode 151 are connected
to each other, and extends outwards from the active area. In
the non-active area (area A) of the first side, the seal pattern
300 and the first and second dams D1 and D2 extend
continually in the horizontal direction.

[0081] Similar to the configuration of the first side, in the
non-active area (area C) of the fourth side, the seal pattern
300 and the first and second dams D1 and D2 extend
continually in the horizontal direction. In the non-active area
(area C) of the fourth side, which has the non-pad portion,
wirings other than the gate ground wiring layer 114 are not
arranged, or the wiring density is extremely low. The overlap
area between the overcoat layer 141 and the seal pattern 300
in the non-active area (area C) of the fourth side is relatively
small. That is, the construction on the substrate 100 in the
non-active area (area C) of the fourth side has a lower
density than that in the non-active area (area A) of the first
side. Therefore, the first compensation pattern 143a, which
is formed of the same material as the overcoat layer 141 and
is spaced apart from the same, is formed in the non-active
area (area C) of the fourth side. The first compensation
pattern 143a may be provided in a plural number so that the
area occupied by the components on the substrate 100 in the
non-active area (area C) of the fourth side is equivalent to
the area occupied by the components on the substrate 100 in
the non-active area (area A) of the first side. A portion of the
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first compensation pattern 143a may be spaced apart from
the overcoat layer 141, and may overlap the gate ground
wiring layer 114, which is provided in the non-active area of
the fourth side and is formed on the same layer as one
electrode of the thin-film transistor. Since the number of first
compensation patterns 143« in the non-active area of the
fourth side is relatively large, a portion of the first compen-
sation patterns 143a may overlap the gate ground witing
layer 114, a portion of which protrudes outwards from the
seal pattern 300 in the width direction.

[0082] In each of the non-active areas (areas B) of the
second and third sides, the seal pattern 300 and the first and
second dams D1 and D2 extend continually in the vertical
direction. The non-active areas (areas B) of the second and
third sides are provided with the gate-driving portions GP1
and GP2, which are formed by patterning the gate metal
layer 113, the data metal layer 133, and the semiconductor
layer (although not illustrated in the cross-sectional view of
FIG. 6, the semiconductor layer is included in order to serve
as circuits of the gate-driving portions). In addition, in each
of the non-active areas (areas B) of the second and third
sides, the overcoat layer 141 is located so as to partially
overlap the seal pattern 300. However, the width of the
overcoat layer 141, which occupies a relatively large vol-
ume, in each of the non-active areas (areas B) of the second
and third sides is smaller than that in the non-active area
(area A) of the first side. Therefore, the overlap area between
the overcoat layer 141 and the seal pattern 300 in each of the
non-active areas (areas B) of the second and third sides is
relatively small. That is, the construction on the substrate
100 in each of the non-active areas (areas B) of the second
and third sides has a lower density than that in the non-active
area (area A) of the first side. Therefore, the second com-
pensation pattern 1435, which is formed of the same mate-
rial as the overcoat layer 141 and is spaced apart from the
same, is formed in each of the non-active areas (areas B) of
the second and third sides. In this case, since each of the
non-active areas (areas B) of the second and third sides is
further provided with the gate metal layer 113 and the data
metal layer 133 compared to the non-active area (area C) of
the fourth side, the number of second compensation patterns
1435 is set to be smaller than the number of first compen-
sation patterns 143a. As shown in FIG. 5. the second
compensation pattern 1435 is spaced apart from the overcoat
layer 141 and overlaps the gate-driving portions (refer to 113
and 133), whereby the density in the non-active areas of the
first to fourth sides on the top surface of the substrate 100 is
substantially uniform.

[0083] The second compensation pattern 1435 and the first
compensation pattern 143a may be connected to each other
at the corner. In this case, the non-active area (area C) of the
fourth side may be further provided with an additional
pattern, which is spaced apart from the second compensation
pattern 1435.

[0084] The common feature among the non-active areas
(area A, areas B, and area C) of the first to fourth sides is that
the seal pattern 300 and the overcoat layer 141 partially
overlap each other, while only the widths thereof are dif-
ferent for each non-active area.

[0085] Among the non-active areas (area A, areas B, and
area C) of the first to fourth sides, with the first and second
compensation patterns 143« and 1435 excluded, the density
of the components on the substrate 100 in the non-active
area (area A) of the first side is the highest, and the density
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of the components on the substrate 100 in the non-active
area (area C) of the fourth side is the lowest.

[0086] The overlapping width between the seal pattern
300 and the overcoat layer 141 in the non-active area (area
A) of the first side is the largest compared to that in each of
the non-active areas (areas B, area C) of the second to fourth
sides.

[0087] The density of the shorting bar wiring layer or the
other metal layers in the non-active area (area A) of the first
side may be the highest compared to that in each of the
non-active areas (areas B, area C) of the second to fourth
sides. It is illustrated in FIG. 5 that the gate metal layer 113
and the data metal layer 133 are formed at the largest
proportion in the non-active area (area B) of the second side.
However, because only the areas A to C of the respective
sides are illustrated in the drawings and because the gate
metal layer 113 and the data metal layer 133 of the second
side are formed through patterning due to the characteristics
of the gate circuit block, the density of the gate metal layer
113 and the data metal layer 133 in the non-active area (area
B) of the second side may be lower than that in the
non-active area (area A) of the first side. In some cases, the
density of the metal layers in the non-active area (area A) of
the first side may be similar to that in each of the non-active
areas (areas B) of the second and third sides. Even in this
case, because the overcoat layer 141, which primarily deter-
mines the overlap area with the seal pattern 300, has a
relatively small area in each of the non-active areas (areas B)
of the second and third sides compared to the non-active area
(area A) of the first side, it is desirable for each of the
non-active areas (areas B) of the second and third sides to be
provided with the second compensation pattern 1434 in
order to compensate for the density of the components on the
substrate 100, which is insufficient compared to the density
in the non-active area (area A) of the first side.

[0088] As described above, according to the organic light-
emitting display device of the present disclosure, although
the thin-film transistor array or the organic light-emitting
array formed on the substrate 100 is different for each area
and the arrangement of the link wirings and the driving
portion, which are connected to the thin-film transistor array
or the organic light-emitting array, is different for each side,
the compensation patterns 143a and 1435 are provided on
the portions of the top surface of the substrate 100 that have
a relatively low density in order to compensate for the low
density, thereby reducing variation in density among the
areas. Therefore, the seal pattern 300 remains between the
first dam D1 and the second dam D2 after the bonding,
whereby the width of the seal pattern 300 is the same for
each area. That is, even when the seal pattern material,
which is dispensed in the initial step, is spread by the
bonding, because the arrangement of the overlap areas on
the substrate 100 is substantially the same for each area, the
seal pattern 300 is located within the first and second dams
D1 and D2, and the degree of spreading of the completed
seal pattern 300 is similar for each area. Therefore, the width
encapsulated by the seal pattern 300 is substantially the
same for each of the non-active areas of the first to fourth
sides. That is, the cross-section of the seal pattern 300 is
substantially the same for each of the non-active areas of the
first to fourth sides @, @, @ and @ In other words, as
seen in the vertical cross-sections illustrated in FIGS. 4 to 6,
the area of the protruding portion of the lower construction,
which includes the first compensation pattern 143a or the
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second compensation pattern 1435, between the substrate
100 and the encapsulation substrate 200 is similar for each
of the non-active areas of all sides, and accordingly the
cross-sectional area of the seal pattern 300, which is located
at a region other than the region occupied by the protruding
portion, is the same for each of the non-active areas of the
first to fourth sides. As a result, the seal pattern 300 can
exhibit an encapsulation function without variation among
the areas, and it is possible to prevent the generation of a
vulnerable region, prevent shortening of the lifespan attrib-
utable to permeation of moisture through a vulnerable
region, and improve the reliability of the device.
[0089] In a conventional organic light-emitting display
device, which does not include the first and second com-
pensation patterns of the present disclosure, although a first
dam and a second dam for defining a region for formation of
a seal pattern are provided at a substrate or an encapsulation
substrate, when a seal pattern material is dispensed and the
substrate and the encapsulation substrate are bonded to each
other and receive pressure, the degree of spreading of the
seal pattern material is different for each area due to surface
deviation of the substrate, which reaches about 0.8 mm. In
this case, a region in which a seal pattern is formed relatively
thin acts as a lateral moisture permeation route, leading to
shortening of the lifespan. This problem with the prior art is
solved by the organic light-emitting display device of the
present disclosure.
[0090] As is apparent from the above description, the
organic light-emitting display device of the present disclo-
sure has the following effects.
[0091] It is possible to reduce variation in density among
the areas on the top surface of the substrate, which overlap
the seal pattern, thereby making the width of the seal pattern
uniform for each area. As a result, it is possible to prevent
shortening of the lifespan attributable to permeation of
moisture through an area in which the seal pattern is formed
relatively thin, and improve the reliability of the device.
[0092] 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 disclosure. Thus, it is intended that the present
disclosure covers the modifications and variations of this
disclosure provided they come within the scope of the
appended claims and their equivalents.
[0093] The various embodiments described above can be
combined to provide further embodiments. These and other
changes can be made to the embodiments in light of the
above-detailed description. In general, in the following
claims, the terms used should not be construed to limit the
claims to the specific embodiments disclosed in the speci-
fication and the claims, but should be construed to include
all possible embodiments along with the full scope of
equivalents to which such claims are entitled. Accordingly,
the claims are not limited by the disclosure.
1. An organic light-emitting display device, comprising:
a substrate including an active area having a plurality of
sub-pixels and a non-active area around a periphery of
the active area, the non-active area including a pad
portion at a first side, gate-driving portions at second
and third sides that are contiguous to respective ends of
the first side, and a non-pad portion at a fourth side that
faces the first side and is located between the gate-
driving portions at the second and third sides;
an encapsulation substrate disposed to face the substrate;
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a first dam pattern and a second dam pattern spaced apart
from each other in the non-active area of each of the
first to fourth sides, each of the first dam pattern and the
second dam pattern being formed in a closed-loop
configuration;

a seal pattern located between the first dam pattern and the
second dam pattern and located between the substrate
and the encapsulation substrate; and

a first compensation pattern in the non-active area of the
fourth side, the seal pattern covering the first compen-
sation pattern.

2. The organic light-emitting display device according to

claim 1, further comprising:

a second compensation pattern in the non-active area of
each of the second and third sides, the second com-
pensation pattern having a lower density than the first
compensation pattern, the seal pattern covering the
second compensation pattern.

3. The organic light-emitting display device according to
claim 2, wherein each of the sub-pixels includes at least one
thin-film transistor, an overcoat layer covering the thin-film
transistor, and an organic light-emitting diode located on the
overcoat layer and electrically connected to the thin-film
transistor, the organic light-emitting diode including a first
electrode, an organic light-emitting layer and a second
electrode.

4. The organic light-emitting display device according to
claim 3, further comprising:

a protective film between the first compensation pattern
and the seal pattern, and between the second compen-
sation pattern and the seal pattern,

wherein the protective film extends to the active area and
covers the second electrode.

5. The organic light-emitting display device according to
claim 4, wherein the protective film covers each of the first
compensation pattern and the second compensation pattern,
and is spaced apart from the first dam pattern, an edge of the
protective film being covered by the seal pattern, and

wherein the seal pattern includes a plurality of getters
located within the seal pattern.

6. The organic light-emitting display device according to
claim 3, wherein the second dam pattern is located adjacent
to the active area, the second dam pattern being between the
first dam pattern and the active area,

wherein the overcoat layer extends from the active area
into the non-active area and is at least partially over-
lapped by the seal pattern,

wherein the first dam pattern is spaced apart from the first
compensation pattern and the second compensation
pattern, and

wherein the second dam pattern overlaps the overcoat
layer.

7. The organic light-emitting display device according to
claim 6, wherein each of the sub-pixels further includes a
bank corresponding to a boundary portion of each of the
sub-pixels on the overcoat layer.

8. The organic light-emitting display device according to
claim 7, wherein each of the first compensation pattern and
the second compensation pattern includes a same material as
one of the overcoat layer or the bank.

9. The organic light-emitting display device according to
claim 7, wherein the first compensation pattern includes a
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first layer formed of a same material as the overcoat layer
and a second layer formed of a same material as the bank,
and

wherein the second compensation pattern is formed of a
same material as one of the overcoat layer or the bank.

10. The organic light-emitting display device according to
claim 7, wherein each of the first compensation pattern and
the second compensation pattern is spaced apart from the
bank, and is formed of a same material as the bank.

11. The organic light-emitting display device according to
claim 7, wherein the second dam pattern is located on the
overcoat layer, and

wherein the first dam pattern includes a dummy overcoat
layer disposed at a lower portion of the first dam
pattern.

12. The organic light-emitting display device according to
claim 1, wherein the seal pattern has a uniform cross-
sectional area for each of the first to fourth sides.

13. The organic light-emitting display device according to
claim 1, further comprising:

a third dam pattern and a fourth dam pattern formed on a
surface of the encapsulation substrate that faces the
substrate, the third dam pattern and the fourth dam
pattern respectively facing the first dam pattern and the
second dam pattern; and

a filler disposed in the active area between the substrate
and the encapsulation substrate.

14. The organic light-emitting display device according to
claim 13, further comprising a black matrix layer and a color
filter layer formed on a surface of the encapsulation sub-
strate that faces the active area of the substrate,

wherein the third dam pattern and the fourth dam pattern
are formed of a same material at least one of the black
matrix layer or the color filter layer.

15. The organic light-emitting display device according to
claim 1, wherein the second electrode is formed as a single
body in an entire region of the active area, and extends
outwards from the active area and is at least partially
overlapped by the seal pattern.

16. The organic light-emitting display device according to
claim 3, wherein the first compensation pattern is spaced
apart from the overcoat layer, and overlaps a ground wiring
layer that is provided in the non-active area of the fourth side
and is formed on a same layer as one electrode of the
thin-film transistor.

17. The organic light-emitting display device according to
claim 1, wherein the gate-driving portions at each of the
second and third sides includes three layers, the three layers
including a gate metal layer, a semiconductor layer, and a
source metal layer, and

wherein the second compensation pattern is spaced apart
from the overcoat layer, and overlaps the gate-driving
portions.

18. The organic light-emitting display device according to
claim 1, wherein, among the non-active area of the first to
fourth sides, a density of components on the substrate in the
non-active area of the first side is highest, and a density of
components on the substrate in the non-active area of the
fourth side is lowest.

19. The organic light-emitting display device according to
claim 3, wherein a width of overlap between the seal pattern
and the overcoat layer in the non-active area of the first side
is larger than a width of overlap between the seal pattern and
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the overcoat layer in the non-active area of each of the
second, third, and fourth sides.

20. The organic light-emitting display device according to

claim 19, further comprising:

a shorting bar formed of a same material as the first
electrode, the shorting bar in contact with a top surface
of the overcoat layer and overlapped by the seal pattern,

wherein an area of the shorting bar in the non-active area
of the first side is larger than an area of the shorting bar
in the non-active area of each of the second, third, and
fourth sides.



[ i (S RIR) A ()
e (S IR) A (%)

HAT R E (TR AGE)

BHRKAETREE
US20190058021A1 K (AE)B
US16/103240 FER
FEERERAF

LG DISPLAY CO. , LTD.

LG DISPLAY CO. , LTD.

patsnap

2019-02-21

2018-08-14

[#R1& B8 A KIM KI DONG

EBHA KIM, KI-DONG

IPCo S H01L27/32 G09G3/3225 G09G3/3275 HO1L51/52 HO1L51/10

CPCH %5 HO01L27/3246 H01L27/3262 HO1L27/3276 G09G3/3225 G09G3/3275 HO1L51/5237 HO1L51/105
G09G2300/0819 F21Y2115/15 HO1L27/3244 HO1L27/322 H01L27/3258 HO1L51/5246 H01L51/5253
HO1L51/5259

£ £ 1020170105028 2017-08-18 KR

H T 3Rk US10593738

IEheE Espacenet USPTO

FEF) "

DT —HENEAAXETEE , HARBETHLEMNNAEREER N P i} )

MERZFEFEBRANMER NS M XENBEHERENT :

B9, GR , KARB T REFNTREM.

GP1

=

$

.
=
= .

G
=

~GP2

300
D1

0/ °

L 200

100

o


https://share-analytics.zhihuiya.com/view/825e30a0-368c-4ac7-b2a7-1690777a89ff
https://worldwide.espacenet.com/patent/search/family/065361074/publication/US2019058021A1?q=US2019058021A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220190058021%22.PGNR.&OS=DN/20190058021&RS=DN/20190058021

