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ORGANIC LIGHT EMITTING DISPLAY
DEVICE AND METHOD OF
MANUFACTURING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims the priority benefit of
Korean Patent Application No. 10-2017-0176287, filed on
Dec. 20, 2017, the entirety of which is hereby incorporated
by reference as if fully set forth herein.

BACKGROUND OF THE INVENTION

Field of the Invention

[0002] The present invention relates to an organic light
emitting display device, and more particularly, to an organic
light emitting display device and a method of manufacturing
the same, in which a shape of an encapsulation substrate is
changed to prevent defects or problems regarding the
amount of a seal pattern material coated between opposite
substrates for adherence therebetween.

Discussion of the Related Art

[0003] Recently, with the advent of the information age, a
display field for visually expressing electrical information
signals has rapidly developed. To meet this trend, various
flat display devices having excellent performance and char-
acteristics, such as miniaturized, lightweight, and low power
consumption flat display devices have been developed and
have rapidly replaced an existing cathode ray tube (CRT)
display devices.

[0004] Examples of flat display devices may include liquid
crystal display devices (LCDs), plasma display panel
devices (PDPs), field emission display devices (FEDs),
organic light emitting display devices (OLED:s), etc.
[0005] There among, OLEDs, which do not require a
separate light source, are designed in a compact size, and
display vivid color, have been considered as a competitive
option.

[0006] Such an OLED includes organic light emitting
diodes for independently driving respective subpixels and,
in this regard, the organic light emitting diode includes an
organic layer including positive and negative electrodes and
an organic light emitting layer therebetween.

[0007] For example, an OLED has an array configuration
that includes a thin film transistor and an organic light
emitting diode to correspond to each sub pixel on a lower
substrate and includes an encapsulation substrate for sealing
the organic light emitting diode vulnerable to moisture to
face the array. In addition, the OLED includes a seal pattern
(e.g., dam pattern) that surrounds an edge between the lower
substrate and the encapsulation substrate to seal a space
between the encapsulation substrate and the lower substrate,
which are positioned at upper and lower parts, from outdoor
air at lateral surfaces.

[0008] In general, a seal pattern is coated on an encapsu-
lation substrate, and the encapsulation substrate and a lower
substrate are adhered to face each other. In this instance,
starting and ending points for coating the seal pattern should
overlap each other to seal an internal space of the seal
pattern without penetration of outdoor air and, thus, the
starting and ending points of the seal pattern inevitably and
partially overlap with each other. Accordingly, an excessive
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amount of a seal pattern material remains at the start and end
points of the seal pattern, which overlap with each other,
and, thus, a width of a portion of the seal pattern at the start
and end points is increased compared with other regions
after the encapsulation substrate and the lower substrate are
adhered to each other and, when pressure is applied during
an adherence procedure, the width is further increased. As
such, when a general method of forming a seal pattern with
the same width is used, a width of the seal pattern at a
specific point is not capable of being controlled due to errors
in terms of the amount of a seal pattern material because the
start and end points overlap with each other and, accord-
ingly, a width of a bezel region that hides a non-active area
that is not used for display is increased and a narrow bezel
is not possible.

[0009] In addition, when excessive pressure is applied via
adherence between substrates at a portion at which an
excessive amount of a seal pattern material is coated due to
an overlap between portions of the seal pattern, there is a
problem in that the seal pattern goes over an active area (e.g.,
the seal pattern can squish over into the active area and
invade portions of the display which are supposed to display
images and be viewable to a user). However, there is no
existing solution to overcome this problem using a current
OLED structure.

SUMMARY OF THE INVENTION

[0010] An object of the present invention is to provide an
organic light emitting display device and a method of
manufacturing the same, in which a shape of an encapsula-
tion substrate is changed to prevent errors in terms of the
amount of a seal pattern material coated between opposite
substrates for adherence therebetween.

[0011] Additional advantages, objects, and features of the
invention 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.

[0012] To achieve these objects and other advantages and
in accordance with the purpose of the invention, as embod-
ied and broadly described herein, an organic light emitting
display device and a method of manufacturing the same is
provided, in which a shape of an encapsulation substrate is
changed to correspond to start and end points for coating a
seal pattern material and to accommodate an excessive
amount of a seal pattern material, in order to provide a
uniform width of a seal pattern for each region, thereby
achieving a narrow bezel.

[0013] In an aspect of the present invention, an organic
light emitting display device includes a substrate and an
encapsulation substrate that face each other and each have
an active area including a plurality of sub pixels and a
non-active area surrounding the active area, a concave part
included in the non-active area of the encapsulation sub-
strate, a seal pattern disposed within the non-active area
between the substrate and the encapsulation substrate and in
a closed loop with a uniform height, and a filling seal pattern
formed of the same material as the seal pattern and filled in
the concave part to overlap with the seal pattern.
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[0014] The seal pattern and the filling seal pattern can be
integrated into each other and have the same width.

[0015] The concave part can correspond to an internal
surface of the encapsulation substrate and the concave part
can include a bottom surface with a first depth from the inner
surface of the encapsulation substrate and a lateral surface
inclined at an obtuse angle with respect to the bottom
surface.

[0016] The first depth can be approximately 0.1 to 0.6
times a thickness of the active area of the encapsulation
substrate.

[0017] The obtuse angle of the lateral surface with respect
to the bottom surface in the concave part can be approxi-
mately 125° to 145°.

[0018] A vertical cross section of the filling seal pattern
can be approximately 0.1 to 0.4 times a cross section of the
seal pattern connected to the filling seal pattern.

[0019] The sub pixel can include at least one thin film
transistor, an overcoat layer for covering the thin film
transistor, and an organic light emitting diode configured by
stacking parts on the substrate, and the organic light emitting
diode can include a first electrode, an organic light emissive
layer, and a second electrode, which is electrically connected
to the thin film transistor on the overcoat layer.

[0020] The organic light emitting display device can fur-
ther include a color filter layer disposed on the encapsulation
substrate to correspond to each sub pixel.

[0021] The organic light emitting display device can fur-
ther include a protective layer for covering the organic light
emitting diode on the substrate, in which the protective layer
can overlap with the seal pattern by a partial width.

[0022] The organic light emitting display device can fur-
ther include a filling member in an internal region of the seal
pattern between the substrate and the encapsulation sub-
strate.

[0023] In another aspect of the present invention, a
method of manufacturing an organic light emitting display
device includes preparing a substrate including a first active
area including a plurality of sub pixels and a first non-active
area surrounding the first active area, preparing an encap-
sulation substrate including a second active area and a
second non-active area, which correspond to the first active
area and the first non-active area of the substrate, respec-
tively, disposing a concave part within the second non-active
area, coating a seal pattern material in a closed loop to have
a start point and an end point corresponding to the concave
part, and adhering the substrate and the encapsulation sub-
strate to allow the seal pattern material to face the substrate.

[0024] In the adhering of the substrate and the encapsu-
lation substrate, the seal pattern material can be used to form
a filling seal pattern filled in the concave part and a seal
pattern that overlaps with the filling seal pattern and has a
uniform height within the non-active area.

[0025] In the coating of the seal pattern material, the seal
pattern material can be coated twice to correspond to the
start and end points.

[0026] The disposing of the concave part can include
forming the concave part including a bottom surface with a
first depth on the encapsulation substrate and a lateral
surface inclined at an obtuse angle with respect to the bottom
surface.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0027] The accompanying drawings, which are included
to provide a further understanding of the invention and are
incorporated in and constitute a part of this application,
illustrate embodiment(s) of the invention and together with
the description serve to explain principles of the invention.
In the drawings:

[0028] FIG. 1 is a plan view of an organic light emitting
display device (OLED) according to an embodiment of the
present invention;

[0029] FIG. 2 is a cross-sectional view illustrating a con-
cave part of an OLED and an adherence state corresponding
thereto according to an embodiment of the present inven-
tion;

[0030] FIG. 31sa cross-sectional view of an encapsulation
substrate of the OLED of FIG. 2 according to an embodi-
ment of the present invention;

[0031] FIG. 4 is a cross-sectional view showing a method
of coating a seal pattern on the encapsulation substrate of
FIG. 3;

[0032] FIG. 5 is a cross-sectional view taken along a line
I-I' of FIG. 1;
[0033] FIG. 6 is a cross-sectional view taken along a line

II-IP of FIG. 1; and
[0034] FIG. 7 is a cross-sectional view taken along a line
of FIG. 1.

DETAILED DESCRIPTION OF EMBODIMENTS
OF THE INVENTION

[0035] Hereinafter, the present invention will be described
more fully with reference to the accompanying drawings, in
which example embodiments of the invention are shown.
The invention can, however, be embodied in many different
forms and should not be construed as being limited to the
embodiments set forth herein; rather, these embodiments are
provided so that this disclosure will be thorough and com-
plete, and will fully convey the concept of the invention to
those skilled in the art.

[0036] The shapes, sizes, ratios, angles, numbers and the
like disclosed in the drawings to describe embodiments of
the present invention are merely examples and the present
invention is not limited thereto. Like reference numerals
refer to like elements throughout the specification. In the
following description of the present invention, a detailed
description of known related art will be omitted when it is
determined that the subject matter of the present invention
may be unnecessarily obscured.

[0037] As used herein, the terms “comprise,” “having,”
“including” and the like suggest that other parts can be
added unless the term “only” is used. As used herein, the
singular forms “a,” “an,” and “the” are intended to include
the plural forms as well, unless context clearly indicates
otherwise.

[0038] Elements are to be interpreted as including margins
of error even without explicit statements.

[0039] In describing positional relationships, phrases such
as “an element A on an element B,” “an element A above an
element B,” “an element A below an element B” and “an
element A next to an element B,” another element C may be
disposed between the elements A and B unless the term
“immediately” or “directly” is explicitly used.

[0040] In describing temporal relationships, terms such as
“after.” “subsequent to,” “next to,” “before,” and the like
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may include situations where any two events are not con-
secutive, unless the term “immediately” or “directly” is
explicitly used.

[0041] In describing elements, terms such as “first” and
“second” are used, but the elements are not limited by these
terms. These terms are simply used to distinguish one
element from another. Accordingly, as used herein, a first
element may be a second element within the technical idea
of the present invention.

[0042] It should be understood that the term “at least one”
includes all possible combinations of one or more related
items. For example, “at least one of a first item, a second
item and a third item” means not only each of the first item,
the second item or the third item but also all possible
combinations of two or more of the first item, the second
item and the third item.

[0043] Features of various embodiments of the present
invention can be partially or fully combined. As will be
clearly appreciated by those skilled in the art, various
interactions and operations are technically possible. Various
embodiments can be practiced individually or in combina-
tion.

[0044] The present invention will now be described more
fully with reference to the accompanying drawings, in which
example embodiments of the invention are shown.

[0045] FIG. 1 is a plan view of an organic light emitting
display device (OLED) according to an embodiment of the
present invention. FIG. 2 is a cross-sectional view illustrat-
ing a concave part of an OLED and an adherence state
corresponding thereto according to an embodiment of the
present invention.

[0046] Referring to FIGS. 1 and 2, the OLED according to
an embodiment of the present invention can include a
substrate 100 and an encapsulation substrate 200 which face
each other and the substrate, the encapsulation substrate and
an area between the substrate and the encapsulation sub-
strate have an active area AA and a non-active area NA
surrounding the active area AA, in which the active area
between the substrate and the encapsulation substrate
includes a plurality of sub pixels Sub-P, a concave part 2004
included in a portion of the non-active area NA of the
encapsulation substrate 200; a seal pattern 300 that is
disposed in the non-active area NA between the substrate
100 and the encapsulation substrate 200 and is formed in a
closed loop with a uniform height; and a filling seal pattern
300¢ that is formed of the same material as the seal pattern
300 and is filled in the concave part 200a to overlap with the
seal pattern 300.

[0047] Here, the seal pattern 300 and the filling seal
pattern 3004 can be integrated into each other and have the
same width because they are disposed to overlap with each
other on a portion on which a seal pattern material is coated
during coating of the seal pattern material.

[0048] With regard to the filling seal pattern 300a, an
excessive amount of a seal pattern material is accommo-
dated in the concave part 200a during a procedure of coating
a seal pattern material and adhering the substrate 100 and the
encapsulation substrate 200 and, thus, the seal pattern 300
can have an overall uniform height at a portion where the
concave part 200a is positioned and a portion where the
concave part 2004 is not positioned (e.g., a portion where a
seal pattern material is normally coated without overlapping
with another material). For example, an extra glob of seal
pattern material can occur at the ends of a bead—especially
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when the ends of the bead are made to overlap on top of each
other (e.g., when forming a loop), and the concave part 200a
is specifically sized in order accommodate the extra glob of
sealing material and allows a perfect bead of seal pattern
material to be laid down and around the edges in a closed
loop with uniform height and uniform width.

[0049] The concave part 200a can include a bottom sur-
face 2010 disposed with a uniform height on the encapsu-
lation substrate 200 and a lateral surface 2020 inclined at an
obtuse angle with respect to the bottom surface 2010 of the
concave part 200a, which corresponds to an inner surface of
the encapsulation substrate 200. That is, the concave part
200¢ can be formed by removing a trapezoidal portion from
the inner surface of the encapsulation substrate 200 as seen
from FIG. 2 (e.g., a frustum shaped ditch can be carved into
the inner surface of the encapsulation substrate 200).
[0050] A first depth “d” can be approximately 0.1 to 0.6
times a thickness “h” of the encapsulation substrate 200.
That is, the concave part 200a can be formed by removing
a corresponding portion using a predetermined etch method
and can have a width “x” for accommodating material in the
removed portion. The width “x” can correspond to an
interval between a start point SP and an end point EP for
coating a seal pattern material and correspond to a region in
which a seal pattern material is coated twice (e.g., the ends
of a bend of seal pattern material can be doubled over each
other or overlapped with each other to form a continuous
closed loop).

[0051] In the concave part 200a, an obtuse angle of the
lateral surface 2020 with respect to the bottom surface 2010
can be approximately 125° to 145°.

[0052] Hereinafter, a method of coating a seal pattern of an
OLED according to embodiments of the present invention is
described in detail.

[0053] FIG. 3isa cross-sectional view of an encapsulation
substrate of the OLED of FIG. 2 according to an embodi-
ment of the present invention. FIG. 4 is a cross-sectional
view showing a method of coating a seal pattern on the
encapsulation substrate of FIG. 3.

[0054] As shown in FIGS. 3 and 4, the concave part 2004
can be formed on a portion of the encapsulation substrate
200. In this instance, the width “x” of the concave part 200a
can be an interval between the start point SP and the end
point EP for coating a seal pattern material and the first depth
“d” can be approximately 0.1 to 0.6 times of the thickness
“h” of the of the encapsulation substrate 200. That is, the
concave part 200a can be formed by removing a correspond-
ing portion from the inner surface of the encapsulation
substrate 200 and the bottom surface 2010 can have the first
uniform depth “d”.

[0055] In addition, a seal pattern material 3000 can be
coated while a dispenser 500 is moved in one direction in the
path of a loop in which the ending point of the bead of
sealing material overlaps with the starting point of the bead,
as shown in FIG. 4.

[0056] Here, the concave part 200a includes the bottom
surface 2010 with the first depth “d” and the lateral surface
2020 surrounding the bottom surface 2010 to have an obtuse
angle of approximately 125° to 145° with respect to the
bottom surface 2010. This is because the dispenser 500,
which is used for coating the seal pattern material 3000, is
in a stationary state and, then, performs coating and, in this
regard, a predetermined amount of the seal pattern material
3000 may not be discharged at the start point SP and a
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predetermined time period elapses until a predetermined
amount of the seal pattern material 3000 is discharged and,
similarly, a predetermined amount of the seal pattern mate-
rial 3000 may be coated and, then, may be gradually reduced
at the end point EP. Accordingly, a coated amount of the seal
pattern material 3000 is changed compared with a middle
section of the bead, in which a constant amount of the seal
pattern material 3000 is discharged and, thus, the lateral
surface 2020 can be inclined depending on the gradually
changed amount of the coated seal pattern material 3000.

[0057] During a procedure of coating the seal pattern
material 3000, the width “x” of the concave part 200a can
be an interval between the start point SP and the end point
EP for coating a seal pattern material and the first depth “d”
can be approximately 0.1 to 0.6 times of the thickness “h”
of the active area AA of the encapsulation substrate 200.
That is, the concave part 200a may be formed by removing
a corresponding portion from the inner surface of the
encapsulation substrate 200 and the bottom surface 2010
may have the first uniform depth “d”. The first depth “d” can
be approximately 0.1 times or more of the thickness of the
active area AA of the encapsulation substrate 200 to accom-
modate an excessive amount of the seal pattern material
3000 not to overflow and may be 0.6 times or less of the
thickness of the active area AA of the encapsulation sub-
strate 200 to prevent the encapsulation substrate 200 from
cracking and being damaged, which occurs in the concave
part 200a.

[0058] The concave part 200a may be formed in a portion
in which coating of the seal pattern material 3000 is dupli-
cated and, as necessary, may be partially formed in a portion
in which speed of the dispenser 500 is reduced. This is
because, when speed of the dispenser 500 is reduced, a
coated amount at the portion with the reduced speed may be
increased compared with other regions and, a width of the
seal pattern 300 at the portion may be increased and, thus,
an excessive amount of the seal pattern material 3000 may
be accommodated in the encapsulation substrate 200. For
example, as shown in FIG. 4, when the dispenser 500 for
discharging the seal pattern material 3000 is moved along
four comers of the encapsulation substrate 200, the dis-
penser 500 needs to change a direction thereof at each corner
and, thus, it is necessary to adjust speed of the dispenser 500
and the concave part 200a may be further disposed at each
corner. In this instance, the concave part 2004 disposed at
each corner may have a different shape and a different depth
from those of the concave part 2004 at the start point SP and
the end point EP for coating the seal pattern material 3000.

[0059] Accordingly, when a coating procedure of the seal
pattern material 3000 of FIG. 4 is completed on the encap-
sulation substrate 200, the encapsulation substrate 200 and
the substrate 100 are adhered to each other and, then, heat
curing is completed, the seal pattern 300 heat-cured between
the encapsulation substrate 200 and the substrate 100 and the
filling seal pattern 300¢ filled in the concave part 2004 of the
encapsulation substrate 200 can be formed, as shown in FIG.
4.

[0060] The seal pattern 300 and the filling seal pattern
300a can be integrated into each other in the interval “x”
between the start point SP and the end point EP for coating
the seal pattern material of FIG. 4.
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[0061] In addition, in FIG. 2, a cross section of the filling
seal pattern 300a can be approximately 0.1 to 0.4 times a
cross section of the seal pattern 300 connected to the filling
seal pattern 300aq.

[0062] The aforementioned concave part 200a can be
disposed to prevent an excessive amount of a seal pattern
material from being coated in a specific region during
coating of the seal pattern material 3000 and, accordingly,
the seal pattern 300 can be formed to a predetermined width
in the entire non-active area NA (e.g., the width can remain
uniform even for the starting point and ending point of the
bead). In addition, the concave part 200a can be disposed to
adjust an excessive filled amount of the seal pattern material
3000 and, thus, since it is not necessary to increase the
non-active area NA in consideration of a processing margin
around a seal pattern, the non-active area NA can be reduced
and made even smaller.

[0063] In FIGS. 2 to 4, from the viewpoint of coating the
seal pattern material 3000 on the encapsulation substrate
200, the encapsulation substrate 200 is illustrated as a lower
part, the inner surface of the encapsulation substrate 200 is
illustrated as an upper part, and the substrate 100 including
a thin film transistor disposed thereon is positioned at the
upper part (e.g., the encapsulation substrate 200 in FIGS. 5-7
is flipped upside down in the view shown in FIGS. 2 to 4).
A state after the encapsulation substrate 200 and the sub-
strate 100 are actually adhered or are completely adhered
may be an inverse state and, that is, the substrate 100 may
be a lower part and the encapsulation substrate 200 may be
an upper part or vice versa.

[0064] The cross-sectional views of FIGS. 2 to 4 show a
non-active area in which the seal pattern 300 is coated and
a configuration of an active area is described with reference
to the following drawings.

[0065] The OLED according to an embodiment of the
present invention can control an excessive coated amount
during coating of the seal pattern 300 by a configuration of
the encapsulation substrate 200 including the aforemen-
tioned concave part 200q.

[0066] Hereinafter, the OLED including an array configu-
ration according to an embodiment of the present invention
is described in detail.

[0067] FIG. 5 is a cross-sectional view taken along a line
I-I' of FIG. 1. FIG. 6 is a cross-sectional view taken along
a line II-IF of FIG. 1. FIG. 7 is a cross-sectional view taken
along a line of FIG. 1.

[0068] Each sub pixel of the active area AA can include
thin film transistor TFT, an overcoat layer 141 for covering
the thin film transistor TFT, and an organic light emitting
diode (OLED) formed by stacking at least a first electrode
151, an organic light emissive layer 171, and a second
electrode 181, which are electrically connected to the thin
film transistor TFT on the overcoat layer 141. Although the
organic light emissive layer 171 is illustrated as a single
layer, this is merely an example and, altematively, the
organic light emissive layer 171 can be formed as a plurality
of layers by further including an organic light emitting layer
for substantially emitting light, and an hole related layer and
an electron related layer, which are disposed below and
above the organic light emitting layer. Among the cross-
sectional views of FIGS. 5 to 7, only FIG. 5 showing a pad
portion and the active area AA adjacent thereto illustrates the
thin film transistor TFT but the present invention is not
limited thereto and, thus, the thin film transistor TFT can
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also be disposed in an active area adjacent to a gate pad
portion of FIG. 6 and an active area adjacent to a non-pad
portion of FIG. 7.

[0069] For reference, the thin film transistor TFT can
include a gate electrode 112, a semiconductor layer 122, and
a source electrode 136 and a drain electrode 137 that are
connected to opposite sides of the semiconductor layer 122.
A gate insulating layer 131 may be interposed between the
gate electrode 112 and the semiconductor layer 122. The
illustrated semiconductor layer 122 can be formed of an
oxide semiconductor and, thus, an etch stopper 132 can be
disposed to protect a channel portion during patterning of
the source electrode 136 and the drain electrode 137. How-
ever, the thin film transistor is one example and, alterna-
tively, the semiconductor layer 122 can be formed of amor-
phous silicon or poly silicon or can include a plurality of
silicon layer and, in this instance, the etch stopper 132 may
be omitted.

[0070] The drain electrode 137 can be electrically con-
nected to the first electrode 151 of the organic light emitting
diode. The first electrode 151 can be reflective metal and the
second electrode 181 can be transparent metal or, reversely,
the first electrode 151 can be transparent metal and the
second electrode 181 can be reflective metal. The former can
refer to a top emission type and the latter can refer to a
bottom emission type and, in this regard, the illustrated form
corresponds to a structure for maintaining transmittance at
the encapsulation substrate 200 and is mainly embodied in
a top emission manner.

[0071] A pad protective electrode 153 that is formed of the
same material at the same layer level as the first electrode
151 can be further disposed on a pad electrode 135 to
prevent the pad electrode 135 from being oxidized.

[0072] In addition, the seal pattern 300 can include a first
dam pattern 220 and a second dam pattern 162, which are
disposed at opposite sides of the seal pattern 300, respec-
tively and, thus, a region of the seal pattern 300 can be
defined.

[0073] A protective layer 191 can be further disposed at an
uppermost portion of the substrate 100 to sufficiently cover
the second electrode 181 and to protect the organic light
emitting diode. The protective layer 191 can be formed of
SiON or the like, which is an inorganic insulating layer
thicker than the gate insulating layer 131 and an interlayer
insulating layer 138 which are approximate insulating layers
of the thin film transistor, and may primarily prevent impu-
rities accumulating between the substrate 100 and the encap-
sulation substrate 200 from penetrating into the organic light
emitting diode. A buffer layer 121, the gate insulating layer
131, and the interlayer insulating layer 138 can be an
inorganic layer, and the overcoat layer 141, a bank 161, and
first to fourth dam patterns 220, 162, 210a, and 2105 at an
upper portion thereof can be formed of organic materials.
[0074] Although the first dam pattern 220 and the second
dam pattern 162 that are disposed on the substrate 100 have
been described above, the encapsulation substrate 200 can
also have a dam function as shown in FIGS. 5 to 7 and, thus,
the third dam pattern 210¢ and the fourth dam pattern 2105
that face the first dam pattern 220 and the second dam
pattern 162 can be further disposed on one surface of the
encapsulation substrate 200 facing the substrate 100.
[0075] The bank 161 for defining a light emissive portion
of the organic light emitting diode (OLED) can be further
included at a boundary portion of the sub pixel Sub-P. Here,

Jun. 20, 2019

the bank 161 can include black resin. The bank 161 can be
formed of an organic material and have a thickness of
approximately 1 pm to 5 wm, which is similar to the overcoat
layer 141 and, more specifically, can have a thickness of
approximately 1.1 pm to 3 um.

[0076] Here, the overcoat layer 141 can be formed to
entirely cover the 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 can also
extend out of an active region to partially overlap with the
seal pattern 300. In this instance, a width by which the
overcoat layer 141 overlaps with the seal pattern 300 can be
different at each of first to fourth sides of the non-active
region (a pad portion, opposite gate driver portions inte-
grated formed within the substrate which are electrically
connected to gate lines in the active area AA, and a non-pad
portion). This is because, since lower configurations of the
overcoat layer 141 of the non-active area NA at the respec-
tive sides are different, volumes occupying the lower con-
figurations are different and, thus, a volume difference at the
respective sides can be compensated for by an overlapping
degree of the overcoat layer 141.

[0077] As shown in FIG. 5, the pad portion can include the
overcoat layer 141 outside a region in which a shorting bare
wiring 152 is disposed. The shorting bare wiring 152 can be
formed of the same metal material at the same layer level as
the first electrode 151. The interlayer insulating layer 138
and the gate insulating layer 131 may be disposed to a thin
thickness of about 2000 A below the overcoat layer 141.
This is because, when the shorting bare wiring 152 protrudes
out of the overcoat layer 141, a short circuit may occur
between a shorting bar wiring and a source link wiring if a
pin hole is generated in thin insulating layers. So to prevent
such a short circuit between a shorting bare wiring and the
source link wiring, the overcoat layer 141 protrudes outside
the region having the shorting bare wiring 152.

[0078] That is, the thick overcoat layer 141 is positioned
below the shorting bar wiring 152 to correspond to a position
at which at least a source link wiring 111 is positioned and,
thus, even if the interlayer insulating layer 138 and the gate
insulating layer 131, which have a thin thickness, are
damaged, the distance between shorting bar wiring 152 and
the source link wiring 111 can be stably and securely
insulated from each other. In addition, to stabilize electric
potential of the shorting bare wiring 152, the second elec-
trode 181 can cover an upper portion of the shorting bar
wiring 152 and, in this instance, the second electrode 181
can be formed only up to an upper portion of the overcoat
layer 141 at a position in which metal such as the source link
wiring 111 or a gate metal layer 113, positioned below the
second electrode 181, is positioned. This is for a similar
function to the aforementioned function of preventing short
circuit with a lower metal layer caused by a pin hole of the
interlayer insulating layer 138 and the gate insulating layer
131, which have a thin thickness.

[0079] As shown in FIGS. 5 and 6, in the pad portion and
the gate pad portion, a metal layer is positioned below the
overcoat layer 141 and the second electrode 181 is posi-
tioned up to an upper portion of the overcoat layer 141 and,
as shown in FIG. 7, in the non-pad portion in which a metal
layer is not positioned below the overcoat layer 141, the
second electrode 181 can cover a lateral portion (e.g., around
the outer edge/comer of 141) of the overcoat layer 141 and
can be positioned up to the upper portion of the interlayer
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insulating layer 138 adjacent thereto. Even in the situation of
FIG. 7, the second electrode 181 may not overlap with a gate
ground wiring 114, which is for the same purpose as
prevention of a short circuit. Here, as shown in FIG. 7, the
second electrode 181 can be formed as an integrated struc-
ture in an entire active area and a partial external portion
thereof and can partially overlap with the seal pattern 300
and, in the external portion of the active area, the second
electrode 181 can be electrically connected to the shorting
bare wiring 152. In the non-active area NA, a gate metal
layer 115 is used as a link line or a dummy line. The gate
metal layer 115 is positioned at the same layer with the gate
ground wiring 114 and the gate line.

[0080] In FIGS. 5 to 7, buffer layer 121 that is not
described among components on the substrate 100 is a buffer
layer, which is disposed to prevent impurities at the substrate
100 from penetrating into the components formed on the
substrate 100. Alternatively, when a specific process is
performed on the substrate 100, the buffer layer can prevent
influence of the process.

[0081] The first dam pattern 220 can be disposed by
stacking a dummy overcoat layer 142 of a lower side and a
bank layer 163 of an upper side. In this instance, the dummy
overcoat layer 142 can be formed at the same layer level as
the overcoat layer 141 to be spaced apart therefrom and the
bank layer 163 can be formed at the same layer level as the
bank 161 to be spaced apart therefrom. The second dam
pattern 162 can be formed at the same layer level as the bank
161 and spaced apart therefrom.

[0082] In this instance, the first dam pattern 220 and the
second dam pattern 162 can be manufactured in the same
process as that of the overcoat layer 141 and the bank 161.
[0083] In addition, the third dam pattern 210a and the
fourth dam pattern 2106 may spaced apart from each other
and can be manufactured in the same process as that of a
black matrix layer or a color filter layer, included in the
encapsulation substrate 200, to be spaced apart therefrom.
As such, the dam patterns can be spaced apart from each
other and the dam pattern can be spaced apart from an
internal overcoat layer, an internal black matrix layer, or a
color filter layer to block a path for moisture penetration.
The black matrix layer can have a corresponding shape to
the bank 161 disposed on the substrate 100 and the color
filter layer can be disposed to correspond to an organic light
emitting diode of each sub pixel. In this instance, the color
filter layer can overlap with opposite sides of the black
matrix layer.

[0084] Here, in the substrate 100 and the encapsulation
substrate 200, a first dam D1 defines an outer line of the seal
pattern 300 including the first dam pattern 220 and the third
dam pattern 210a, which are disposed at the same planar
position, and a second dam D2 defines an inner line of the
seal pattern 300 including the second dam pattern 162 and
the fourth dam pattern 2105. The first and second dams D1
and D2 are collectively referred to as a dam D and the
organic light emitting display device according to an
embodiment of the present invention can have the same
width “w” of the dam D at the first to fourth sides of the
non-active area.

[0085] The seal pattern 300 can be formed of a liquid
material with initial viscosity and can include a polymer
material including an organic material component such as
epoxy as adhesive component and an photo initiator or a
thermal initiator, as a main component and, in this instance,
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a plurality of getters with a moisture absorption function can
be dispersed in the polymer material. In this instance, each
getter can be any one of calcium chloride, silica gel, acti-
vated alumina, lithium chloride, and triethylene glycol and
can be a solid component in a liquid polymer material with
a spherical shape of a diameter of approximately 0.5 pm to
3 um or cylindrical or polyhedral shape with a maximum
length of approximately 0.5 um to 3 um, and the getters can
be initially dispersed in the liquid material included in the
seal pattern 300 and can be simultaneously fixed in the seal
pattern 300 when the liquid material is hardened. In addi-
tion, the getter can prevent moisture and outdoor air pen-
etrating from a lateral surface into the seal pattern 300 to
protect an organic light emitting array positioned in the
active area from moisture or outdoor air. The seal pattern
300 can be dispensed on the substrate 100 on which the thin
film transistor array and the organic light emitting array are
completely configured or in the non-active area of the
encapsulation substrate 200 on which the black matrix layer
array and the color filter layer array are completely config-
ured to surround an edge portion of the active area AA. The
liquid material with viscosity has dispensing uniformity
during a process and, thus, has the same width for each area
at a dispensing time point but, since the liquid material has
liquidity, when there is a surface deviation on the substrate
100, if pressure is applied after the substrate 100 and the
encapsulation substrate 200 are adhered to each other, the
spread ability of the liquid material may be changed. When
the substrate 100 and the encapsulation substrate 200 are
adhered to each other and, then, an interval therebetween
becomes a predetermined level, the seal pattern 300 is cured
via heat or UV to be maintained in a solid state to constantly
maintain the interval between the substrate 100 and the
encapsulation substrate 200.

[0086] Substantially, to drive sub pixels Sub-Ps in the
active area AA, the substrate 100 can include a wiring and
driving portion in the non-active area of first to fourth sides
(a pad portion, opposite gate pad portions, and a non-pad
portion), the wiring and driving portion can be arranged at
different sides according to arrangement of a source driver
or a flexible printed circuit board, for transmitting a signal
and, accordingly, the non-active area on the substrate 100
formed along with the thin film transistor array can have
different surface densities at the first to fourth sides. The
active area AA at the first side of the non-active area
including the pad portion P can include the source link
wiring 111 that is connected to each of the plurality of pad
electrodes 135 (refer to FIG. 5) in the non-active area. In this
instance, the number of the source link wirings 111 can be
equal to or greater than the number of data lines in the active
area and, thus, the source link wirings 111 can have sub-
stantially high density at the first side of the non-active area.
For reference, a gate line, which is at the same layer level as
112 in FIG. 5) included in the active area AA is positioned
in a lateral direction, a data line is positioned in a longitu-
dinal direction, and the gate line and the data line are
positioned at a boundary portion of sub pixels Sub-Ps. Here,
the source link wiring 111 can be a wiring for applying a
signal to the data line and may be arranged between a lower
end of the active area AA and the pad portion P. The
illustrated source link wiring 111 can be positioned at the
same layer level as the gate line and the gate electrode 112
and, in this instance, the source link wiring 111 can be
electrically connected to the pad electrode 135 included in
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the pad portion P. As necessary, the source link wiring 111
can be integrated into the data line (which is positioned at
the same layer level as 136 and 137).

[0087] The pad portion can further include a pad electrode
for transmitting a gate driving voltage signal, a gate ground
signal, and a gate clock signal to a gate pad portion as well
as the pad electrode connected to the source link wiring 111.
In this instance, when the pad signal for transmitting a data
related signal is positioned in a central portion of the pad
portion, the pad electrode for transmitting the gate related
signal may be positioned at opposite external sides of the
pad signal for transmitting the data related signal.

[0088] A plurality of pad electrodes can be included in the
pad portion of the substrate 100, which protrudes compared
with the encapsulation substrate 200, and the source link
wiring 111 can be positioned between the pad portion P and
the active area AA to connect the pad electrodes to the pad
portion. The source link wirings 111 can extend in a vertical
direction based on FIG. 1 from the pad portion P and can be
integrally connected to the data line (which is positioned at
the same layer level as the source electrode 136 and the drain
electrode 137) positioned in a lower edge portion of the
active area AA to overlap with the seal pattern 300.

[0089] Gate drivers GP1 and GP2 can have a gate circuit
block corresponding to each gate line and, in this instance,
the gate circuit block can include a shift register, a level
shifter, and a buffer. The shift register, the level shifter, and
the buffer can be configured with a combination of a
plurality of wirings and a plurality of thin film transistors.
FIG. 6 is a cross-sectional view taken along one surface at
the second side of the non-active area and illustrates the
situation in which the gate metal layer 113 and a data metal
layer 133 completely overlap with the seal pattern 300 but
illustrates just one cross section through which a wiring
passes and, substantially, the gate pad portion can include a
plurality of thin film transistors and a plurality of wirings.
The gate drivers GP1 and GP2 can be formed by patterning
a layer at the same layer level as an electrode of the gate
metal layer 113 formed at the same layer level as a gate line
of the active area AA, a material of the same layer as the
semiconductor layer 132, and the source metal layer 133
formed at the same layer level as the data line.

[0090] The aforementioned gate pad portion can be a type
of gate in panel (GIP) and can be configured by embedding
a driver for driving a gate line in a non-active area at
opposite sides of the substrate 100, rather than in the form
of a separate chip or a film. That is, the gate pad portion can
be formed in such a way that a plurality of thin film
transistors and a plurality of wirings overlap with each other
and can be simultaneously formed when the thin film
transistor TFT formed in the active area AA is formed. That
is, the gate pad portion can be configured in such a way that
the thin film transistor TFT is formed and, simultaneously,
similar thin film transistors including metal layers 113 and
133, which are the same as metal layers included in the thin
film transistor TFT, and a semiconductor layer are connected
to respective edges of the gate line.

[0091] The first dam pattern 220 can further include the
dummy overcoat layer 142 as a lower portion, which is
formed at the same layer level as the overcoat layer 141.
This corresponds to an upper level of the second dam pattern
162 because the second dam pattern 162 is formed on the
overcoat layer 141 that extends from the active area AA. As
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such, when the seal pattern 300 is spread, the seal pattern
300 can be prevented from overflowing over low dam
patterns.

[0092] The first dam pattern 220 can be spaced apart from
the overcoat layer 141 and, thus, even if moisture partially
penetrates into the first dam pattern 220 formed of only an
organic material, moisture may not be transmitted to the
overcoat layer 141 formed as an integrated structure in the
active area AA.

[0093] The third dam pattern 210e and the fourth dam
pattern 2105 can be simultaneously formed to correspond to
the active area of the encapsulation substrate 200 when a
black matrix layer and a color filter layer are formed. As
necessary, when different colors of light emissive layers for
emitting different color light are employed as the organic
light emissive layer 171 of an organic light emitting diodes
included in adjacent sub pixels Sub-Ps, a black matrix layer
may be omitted from the encapsulation substrate 200. When
a color filter layer is included in the encapsulation substrate
200, the organic light emissive layer 171 of each sub pixel
Sub-P can be a light emissive layer that emits white light in
the same way.

[0094] From the viewpoint of a sectional view, a filling
material 250 can be disposed in an area of the seal pattern
300 between an uppermost surface of the substrate 100 and
an uppermost surface of the encapsulation substrate 200 to
maintain an interval between the substrate 100 and the
encapsulation substrate 200. The filling material 250 can
contact the seal pattern 300 during a filling procedure after
the encapsulation substrate 200 and the substrate 100 are
adhered to each other. However, the filling material 250 and
the seal pattern 300 are formed of different materials and the
filling material 250 is filled adjacently to the seal pattern 300
after the seal pattern 300 is temporally hardened or com-
pletely hardened and, thus, the filling material 250 and the
seal pattern 300 do not interfere with each other.

[0095] The aforementioned organic light emitting display
device according to an embodiment of the present invention
can include the concave part 200a disposed on the encap-
sulation substrate 200 with seal pattern material coated
thereon to control a width of a dam pattern by providing a
space to accommodate an excessive amount of a seal pattern
material.

[0096] In particular, the concave part 200a can be applied
to a point in which an error in terms of a coated amount
occurs or is likely to occur due to stoppage of a dispensing
procedure as well as a region between start and end points
for coating the seal pattern material 3000 and, thus, it can
easily and securely control the width of the seal pattern
material 3000 coated on an entire region of the encapsula-
tion substrate 200 to be uniform.

[0097] In addition, the sub pixel includes, on the substrate,
at least one thin film transistor (TFT), the overcoat layer 141
for covering the thin film transistor TFT, and an organic light
emitting diode OLED electrically connected to the thin film
transistor TFT on the overcoat layer 141. The organic light
emitting diode OLED is formed by stacking a first electrode
151, an organic light emissive layer 171, and a second
electrode 181. The organic light emissive layer 171 includes
at least one emitting layer. The organic light emissive layer
171 can also include a common layer to transport a hole or
an electron below or above the emitting layer.

[0098] In particular, according to a current trend of reduc-
ing an outer region, a concave part can be changed for each



US 2019/0189957 A1

region and, thus, when an encapsulation substrate is applied,
a width of a seal pattern between a substrate and the
encapsulation substrate can be entirely reduced, thereby
easily achieving a narrow bezel.

[0099] The organic light emitting display device and the
method of manufacturing the same according to an embodi-
ment of the present invention may have the following
effects.

[0100] First, a concave part can be disposed to prevent a
seal pattern material from being excessively coated in a
specific region during coating of the seal pattern material
and, accordingly, a seal pattern can be formed with a
uniform width in the entire non-active area NA.

[0101] Second, the concave part can be disposed to adjust
an excessive filled amount of a seal pattern material and,
since it is not necessary to increase a non-active area in
consideration of a processing margin around a seal pattern,
the non-active area can be reduced, thereby achieving a
narrow bezel.

[0102] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
present invention without departing from the spirit or scope
of the invention. Thus, it is intended that the present inven-
tion cover 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:

a substrate including a non-active area and an active area
having a plurality of sub pixels;

an encapsulation substrate facing the substrate;

a concave part in the encapsulation substrate; and

a seal pattern disposed on the encapsulation substrate in a
single continuous closed loop of a seal pattern material,
the single continuous closed loop having a starting
point and an ending point overlapping with each other
and the concave part in the encapsulation substrate.

2. The organic light emitting display device of claim 1,
wherein the seal pattern has a uniform height.

3. The organic light emitting display device of claim 1,
wherein the seal pattern includes:

a filling seal pattern disposed in the concave part and
between the ending point of the seal pattern and the
encapsulation substrate.

4. The organic light emitting display device of claim 3,
wherein the filling seal pattern is integrated into the seal
pattern, and the filling seal pattern and the seal pattern have
a same width.

5. The organic light emitting display device of claim 3,
wherein a vertical cross section area of the filling seal pattern
is approximately 0.1 to 0.4 times as large as a cross section
area of the seal pattern connected to the filling seal pattern.

6. The organic light emitting display device of claim 1,
wherein the concave part in the encapsulation substrate
corresponds to an inner surface of the encapsulation sub-
strate, and

wherein the concave part comprises a bottom surface
having a first depth from the inner surface of the
encapsulation substrate and a lateral surface inclined at
an obtuse angle with respect to the bottom surface of
the concave part.
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7. The organic light emitting display device of claim 6,
wherein the obtuse angle of the lateral surface with respect
to the bottom surface in the concave part is approximately
125° to 145°.

8. The organic light emitting display device of claim 6,
wherein the first depth is approximately 0.1 to 0.6 times as
thick as a thickness of the active area of the encapsulation
substrate.

9. The organic light emitting display device of claim 6,
wherein a width of the concave part is larger than the first
depth of the concave part.

10. The organic light emitting display device of claim 1,
further comprising a color filter layer disposed on the
encapsulation substrate to correspond to each of the plurality
of sub pixels.

11. The organic light emitting display device of claim 1,
wherein the plurality of sub pixels include at least one sub
pixel comprising, on the substrate, at least one thin film
transistor, an overcoat layer for covering the thin film
transistor, and an organic light emitting diode electrically
connected to the at least one thin film transistor on the
overcoat layer, and

wherein the organic light emitting diode includes a first

electrode, an organic light emissive layer, and a second
electrode stacked on each other.

12. The organic light emitting display device of claim 11,
further comprising a protective layer for covering the
organic light emitting diode on the substrate,

wherein the protective layer overlaps with the seal pattern

by a partial width.

13. The organic light emitting display device of claim 11,
further comprising a filling member disposed in an internal
region surrounded by the seal pattern and between the
substrate and the encapsulation substrate.

14. The organic light emitting display device of claim 1,
further comprising:

a first dam disposed outside the closed loop of the seal

pattern; and

a second dam disposed inside the closed loop of the seal

pattern.

15. The organic light emitting display device of claim 14,
wherein the first dam includes a first dam pattern on the
substrate and a third dam pattern on the encapsulation
substrate, and

wherein the second dam includes a second dam pattern on

the substrate and a fourth dam pattern on the encapsu-
lation substrate.

16. The organic light emitting display device of claim 1,
further comprising:

a portion of a metal layer overlapping with the seal

pattern.
17. The organic light emitting display device of claim 1,
wherein the concave part is located between two adjacent
corners of the encapsulation substrate.
18. A method of manufacturing an organic light emitting
display device, the method comprising:
forming a concave part in an encapsulation substrate;
coating a seal pattern material in a closed loop on the
encapsulation substrate, the seal pattern material hav-
ing a starting point and an ending point corresponding
to the concave part in the encapsulation substrate; and

adhering the encapsulation substrate to a substrate includ-
ing an active area having a plurality of sub pixels and
a non-active area surrounding the active area.
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19. The method of claim 18, wherein the coating of the
seal pattern material includes:

laying down a single continuous bead of seal pattern
material having the starting point and the ending point,
and

wherein the starting point of the bead and the ending point
of the bead both overlap with the concave part in the
encapsulation substrate.

20. The method of claim 18, wherein the forming the

concave part in the encapsulation substrate includes:

forming the concave part to include a bottom surface
having a first depth from an inner surface of the
encapsulation substrate and a lateral surface inclined at
an obtuse angle with respect to the bottom surface of
the encapsulation substrate.

21. A light emitting display device comprising:

an encapsulation substrate;

a concave part in the encapsulation substrate; and

a seal pattern disposed on the encapsulation substrate in a
closed loop of a seal pattern material, the closed loop
having a starting point and an ending point overlapping
with each other and the concave part in the encapsu-
lation part in the encapsulation substrate,

wherein the concave part includes a bottom surface hav-
ing a first depth from an inner surface of the encapsu-
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lation substrate and a lateral surface inclined at an
obtuse angle with respect to the bottom surface of the
encapsulation substrate.

22. The light emitting display device of claim 21, wherein
the seal pattern has a uniform height.

23. The light emitting display device of claim 21, further
comprising:

a color filter layer overlapping with at least a portion of

the encapsulation substrate.

24. The light emitting display device of claim 21, further
comprising:

a first dam disposed outside the closed loop of the seal

pattern; and

a second dam disposed inside the closed loop of the seal

pattern.

25. The light emitting display device of claim 24, wherein
the first dam includes a first dam pattern on a substrate and
a third dam pattern on the encapsulation substrate, and

wherein the second dam includes a second dam pattern on

the substrate and a fourth dam pattern on the encapsu-
lation substrate.

26. The light emitting display device of claim 21, wherein
a width of the concave part is larger than a depth of the
concave patt.
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