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(7) ABSTRACT

An organic light emitting display device and a method for
manufacturing the same are disclosed. The organic light
emitting display device includes a substrate divided into an
emission area and a non-emission area, an overcoat layer
disposed on the substrate and including a plurality of micro
lenses in the emission area, a first electrode disposed on the
overcoat layer and disposed in the emission area, an organic
emission layer disposed on the substrate and having at least
one layer which is flatly formed in the emission area, and a
second electrode disposed on the organic emission layer.
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ORGANIC LIGHT EMITTING DISPLAY
DEVICE AND METHOD FOR
MANUFACTURING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims priority from Korean Pat-
ent Application No. 10-2015-0168747, filed on Nov. 30,
2015, which is hereby incorporated by reference for all
purposes as if fully set forth herein.

BACKGROUND
[0002] Field of the Invention
[0003] The present disclosure relates to an organic light

emitting display device and a method for manufacturing the
same, and more particularly, to an organic light emitting
display device with improved light extraction efficiency and
a method for manufacturing the same.

[0004] Description of the Related Art

[0005] In general, an organic light emitting display device
as a self-light emitting display device does not require a
separated light source, which is different from a liquid
crystal display device, and can be thin and light. Further, the
organic light emitting display device is driven with low
voltage and low power consumption, and is excellent even
in color expression, response speed, viewing angle, and
contrast ratio (CR), and thus the organic light emitting
display device has been researched as a next-generation
display.

[0006] The light emitted from an organic emission layer of
the organic light emitting display device passes through
various constituent elements of the organic light emitting
display device to be emitted to the outside of the organic
light emitting display device. However, some of the light
emitted from the organic emission layer is not emitted out of
the organic light emitting display device but trapped in the
organic light emitting display device; thus, there is a prob-
lem in light extraction efficiency of the organic light emitting
display device.

[0007] For example, a total reflection or a light absorption
occurs at an anode electrode in the organic light emitting
display device having a bottom emission structure, and thus,
a ratio of the light trapped in the organic light emitting
display device by the anode electrode is approximately 50%
of the light emitted from the organic emission layer. Such a
total reflection or a light absorption also occurs on the
substrate, and thus, a ratio of the light trapped in the organic
light emitting display device by the substrate is approxi-
mately 30% of the light emitted from the organic emission
layer.

[0008] As a result, approximately 80% of the light emitted
from the organic emission layer may be trapped in the
organic light emitting display device and only approxi-
mately 20% of the light may be extracted to the outside,
thereby lowering the light efficiency of the organic light
emitting display device. In order to improve the light extrac-
tion efficiency of the organic light emitting display device,
a method of forming a micro lens array (MLA) on an
overcoat layer of an organic light emitting display device has
been proposed.

[0009] Meanwhile, the thickness of the organic emission
layer disposed on an inclined surface of a micro lens of the
MLA is formed to be smaller, and thus, primary light
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emission is generated on the inclined surface, as a stronger
electric field is applied to the organic emission layer having
the smaller thickness. In addition, the light extraction effi-
ciency in a front direction is typically highest in a top region
of the micro lens, and the light extraction efficiency
decreases toward the bottom of the micro lens. However, the
thickness of the organic emission layer is greater in the
region of the highest light extraction efficiency, and thus, an
amount of current flowing in the top region of the micro lens
is low. In other words, the region having the highest light
extraction efliciency has a lower light emission efliciency.

[0010] Accordingly, a method of improving the light emis-
sion efficiency of an organic emission layer in a top region
of a micro lens would be beneficial.

SUMMARY

[0011] Accordingly, the present disclosure is directed to
provide an organic light emitting diode display device and a
method for manufacturing the same that substantially obvi-
ate one or more problems due to limitations and disadvan-
tages of the related art.

[0012] An advantage of the present disclosure is to pro-
vide an organic light emitting diode display device with
enhanced light extraction efficiency.

[0013] Additional advantages and features of the present
disclosure will be set forth in part in the description which
follows and in part will become apparent to those having
ordinary skill in the art upon examination of the following
or may be learned from practice of the invention. The
objectives and other advantages of the present 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.

[0014] According to one aspect of the present disclosure,
an organic light emitting display device is provided. The
organic light emitting display device includes a substrate, an
overcoat layer, a first electrode, an organic stacking layer,
and a second electrode. The substrate is divided into an
emission area and a non-emission area. The overcoat layer
is disposed on the substrate and includes a plurality of micro
lenses in the emission area, and each of the plurality of micro
lens includes a convex region. The first electrode is disposed
on the overcoat layer and disposed in the emission area. The
organic stacking layer is disposed on the first electrode. The
organic stacking layer includes an organic emission layer,
and at least one surface of the organic stacking layer is a flat
surface in the emission area. The second electrode is dis-
posed on the organic emission layer in the emission area and
the non-emission area.

[0015] According to another aspect of the present disclo-
sure, an organic light emitting display device is provided.
The organic light emitting display device includes a sub-
strate, an overcoat layer, a first electrode, an organic stacking
layer, and a second electrode. The substrate is divided into
an emission area and a non-emission area. The overcoat
layer 1s disposed on the substrate and includes a plurality of
micro lenses in the emission area, and each of the plurality
of micro lens includes a convex region. The first electrode 1s
disposed on the overcoat layer and disposed in the emission
area. The organic stacking layer is disposed on the first
electrode. The organic stacking layer includes an organic
emission layer, and a thickness of the organic stacking layer
in a direction normal to a surface of the substrate, on which
the overcoat layer is disposed, is smallest in a region
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corresponding to the convex region of each of the plurality
of micro lenses. The second electrode is disposed on the
organic emission layer in the emission area and the non-
emission area.

[0016] The micro lens may be divided into a first region to
a fourth region. The first region may correspond to a concave
region of the micro lens. The second region may correspond
to a first inclined surface of the micro lens, and the first
inclined surface may be extended from the concave region.
The third region may correspond to a second inclined
surface extended from the first inclined surface. The fourth
region may correspond to the convex region of the micro
lens.

[0017] An absolute value of a slope of the first incline
surface may be smaller than an absolute value of a slope of
the second incline surface.

[0018] A morphology of the first electrode may be corre-
sponding to the morphology of the plurality of micro lenses
in the emission area.

[0019] The first electrode may comprise a convex portion
and a connection portion.

[0020] The organic stacking layer may be divided into a
lower organic stacking layer disposed on the first electrode
and an upper organic staking layer disposed on the lower
organic stacking layer, and the upper organic stacking layer
may include the emission layer. The flat surface may be one
surface of the lower organic stacking layer in the emission
area.

[0021] Each of the plurality of micro lens may further
include a concave region connected to the convex region,
and the lower organic stacking layer may be disposed at a
concave region of the micro lens.

[0022] The lower organic stacking layer may cover the
convex portion of the first electrode.

[0023] A surface of the upper organic stacking layer away
from the first electrode may be a flat surface in the emission
area.

[0024] The second electrode may be flatly formed in the
emission area.
[0025] In the emission area, the upper organic stacking

layer may include at least one depressed portion correspond-
ing to the connection portion of the first electrode.

[0026] In the emission area, the second electrode may
include at least one depressed portion and at least one
projected portion.

[0027] The organic light emitting display device may
further include a reflective layer disposed between the
organic emission layer and the first electrode in the emission
area, wherein the reflective layer may be disposed only in
the first to third regions or the first and second regions of the
micro lens.

[0028] A color filter layer may be further disposed
between the substrate and the overcoat layer in the emission
area.

[0029] A thickness in a vertical direction of the organic
stacking layer may be smallest in a region corresponding to
the convex region of the micro lens.

[0030] According to still another aspect of the present
disclosure, a method for manufacturing an organic light
emitting display device includes the following steps. Form
an overcoat layer with a plurality of micro lenses in an
emission area on a substrate divided into the emission area
and a non-emission area. Form a first electrode on the
overcoat layer in the emission area. Form an organic stack-
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ing layer by a liquid organic material. The organic stacking
layer is disposed on the first electrode in the emission area.
The organic stacking layer includes an organic emission
layer. At least one surface of the organic stacking layer is a
flat surface in the emission area. Form a second electrode on
the organic stacking layer in the emission area and the
non-emission area.

[0031] According to the other aspect of the present dis-
closure, a method for manufacturing an organic light emit-
ting display device includes the following steps. Form an
overcoat layer with a plurality of micro lenses in an emission
area on a substrate divided into the emission area and a
non-emission area, and each of the plurality of micro lens
including a convex region. Form a first electrode on the
overcoat layer in the emission area. Form an organic stack-
ing layer on the first electrode in the emission area. The
organic stacking layer includes an organic emission layer. A
thickness of the organic stacking layer in a direction normal
to a surface of the substrate, on which the overcoat layer is
disposed, is smallest in a region corresponding to the convex
region of each of the plurality of micro lenses. Form a
second electrode on the organic stacking layer in the emis-
sion area and the non-emission area.

[0032] The organic stacking layer may be divided into a
lower organic stacking layer disposed on the first electrode
and an upper organic stacking layer disposed on the lower
organic stacking layer. The organic emission layer may be in
upper organic stacking layer, and the lower organic stacking
layer or the upper organic stacking layer may be formed by
an inkjet printing method or a nozzle printing method.

[0033] Each of the plurality of micro lens may include a
convex region. A thickness in a vertical direction of the
organic stacking layer may be the smallest in a region
corresponding to the convex region of each of the plurality
of micro lenses.

[0034] The organic stacking layer is formed by a liquid
organic material, and at least one surface of the organic
stacking layer is a flat surface in the emission area

[0035] As for the organic light emitting display device and
method thereof according to exemplary embodiments of the
present disclosure, in a fourth region having the highest light
extraction efliciency among regions of the micro lens, and an
electric field is concentrated in the organic emission layer to
generate primary light emission; thus, the light emission
efficiency of the organic light emitting display device
applied with the micro lens can be improved.

[0036] It is to be understood that both the foregoing
general description and the following detailed description of
the present disclosure are exemplary and explanatory and
are intended to provide further explanation of the invention
as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0037] The above and other aspects, features and other
advantages of the present disclosure will be more clearly
understood from the following detailed description taken in
conjunction with the accompanying drawings, in which:

[0038] FIG. 1 is a cross-sectional view of an organic light
emitting display device to which embodiments of the present
disclosure may be applied;

[0039] FIG. 2 is a plan view of an organic light emitting
display device according to a first embodiment;
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[0040] FIG. 3 is a cross-sectional view of the organic light
emitting display device according to the first embodiment
taken along line X-Y;

[0041] FIG. 4 is an enlarged cross-sectional view for
region D of FIG. 3;

[0042] FIG. 5is a graph illustrating a state in which light
extraction efliciency in a front direction is different for each
region of a convex portion;

[0043] FIG. 6 is a diagram illustrating a method of form-
ing an organic emission layer on a substrate including an
overcoat layer with a micro lens;

[0044] FIG. 7 is a cross-sectional view including an emis-
sion area of an organic light emitting display device accord-
ing to a second embodiment;

[0045] FIG. 8 is a cross-sectional view including an emis-
sion area of an organic light emitting display device accord-
ing to a third embodiment; and

[0046] FIG.9 is a cross-sectional view including an emis-
sion area of an organic light emitting display device accord-
ing to a fourth embodiment.

DETAILED DESCRIPTION OF THE
ILLUSTRATED EMBODIMENTS

[0047] Hereinafter, exemplary embodiments of the present
disclosure will be described with reference to the accompa-
nying drawings. The following drawings are provided as
examples so that this disclosure will fully convey the scope
of the present disclosure to those skilled in the art. As those
skilled in the art would realize, the described embodiments
may be modified in various different ways, all without
departing from the spirit or scope of the present disclosure.
In addition, in the drawings, the size and the thickness of an
apparatus may be exaggerated and expressed for easy
description. Like reference numerals designate like elements
throughout the specification.

[0048] Various advantages and features of the present
disclosure and methods accomplishing thereof will become
apparent from the following description of exemplary
embodiments with reference to the accompanying drawings.
However, the present disclosure is not limited to the fol-
lowing embodiments but may be implemented in various
different forms. The embodiments are provided only to
complete disclosure of the present disclosure and to fully
provide a person having ordinary skill in the art to which the
present disclosure pertains with the category of the disclo-
sure, and the present disclosure will be defined by the
appended claims. Throughout the whole specification, the
same reference numerals denote the same elements. The size
and relative size of the constituent elements marked in the
drawings may be exaggerated for clarity of description.
[0049] When an element or a layer is referred to as being
“on” another element or layer, it may be directly on the other
element or layer, or intervening elements or layers may be
present. On the contrary, designating that the elements are
“directly on” or “just above™ represents the case where other
elements or layers are not interposed therebetween.

[0050] Below”, “beneath”;, “lower”, “above”, “upper”,
and the like which are spatially relative terms may be used
to easily describe correlation between one element or com-
ponent and other elements or components as illustrated in
the drawings. The spatially relative terms should be appre-
ciated as terms including different directions of the element
in use or operation in addition to directions illustrated in the
drawings. For example, when an element illustrated in the
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drawings is turned over, an element described to be “below”
or “beneath” other elements may be laid “above” other
elements. Accordingly, “below” which is an exemplary term
may include both upper and lower directions.

[0051] Further, terms such as first, second, A, B, (a), (b),
and the like may be used in describing the components of the
exemplary embodiments according to the present disclosure.
The terms are used to just distinguish the component from
other components and the essence, sequence, or order of the
corresponding component is not limited by the terms.
[0052] FIG. 1is a cross-sectional view of an organic light
emitting display device according to an embodiment of the
present disclosure.

[0053] Referring to FIG. 1, the organic light emitting
display device includes a thin film transistor Tr and an
organic emission element EL electrically connected with the
thin film transistor Tr. Particularly, a gate electrode 101 and
a gate insulating layer 102 of the thin film transistor Tr are
disposed on a first substrate 100. An active layer 103
overlapped with the gate electrode 102 is disposed on the
gate insulating layer 102. An etch stop layer 106 for pro-
tecting a channel region of the active layer 103 is disposed
on the active layer 103.

[0054] In addition, a source electrode 105a and a drain
electrode 1056 which contact the active layer 103 are
disposed on the active layer 103. A protective layer 107 is
disposed on the source electrode 1054 and the drain elec-
trode 10546. The embodiment is not limited to the structure
disclosed in FIG. 1. An organic light emitting display device
according other embodiments of the present disclosure may
further include a buffer layer which is disposed between the
first substrate 100 and the active layer 103.

[0055] Further, an overcoat layer 110 is disposed on the
protective layer 107. Meanwhile, a surface plasmon effect
occurs at an interface between a metal layer and an organic
emission layer to guide light, and the organic emission layer
between reflective layers may occupy an area corresponding
to approximately 60 to 70% of a total emitted light. In other
words, some of the light emitted from an organic emission
layer 130a is not emitted to the outside but trapped inside the
display device.

[0056] In order to extract the light trapped inside the
display device, the overcoat layer 110 includes a plurality of
convex portions 111 and a plurality of connection portions
112 connecting adjacent convex portions 111. The plurality
of convex portions 111 may have a hemispherical or semi-
ellipsoidal shape, but the embodiment is not limited thereto.
[0057] The plurality of convex portions 111 and the plu-
rality of connection portions 112 connecting adjacent con-
vex portions 111 may be disposed at a position correspond-
ing to an emission area of each sub-pixel. Herein, the
emission area means an area in which the organic emission
layer 130a emits light by a first electrode 120 and a second
electrode 140. In other words, the emission area is an area
in which the light generated by the organic emission layer
1304 is emitted.

[0058] The plurality of convex portions 111 and the plu-
rality of connection portions 112 connecting adjacent con-
vex portions 111 are arranged in an emission area of each
sub-pixel to further extract the light emitted from the organic
emission element EL to the outside of the display device.
[0059] The first electrode 120 of the organic emission
element EL, which is connected with the drain electrode
1055 of the thin film transistor Tr, is disposed on the
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overcoat layer 110. The first electrode 120 may be made of
a transparent conductive material, but the embodiment is not
limited thereto.

[0060] In addition, a bank pattern 150 is disposed on the
overcoat layer 110 to expose a part of the upper surface of
the first electrode 120. The organic emission layer 130a is
disposed on the upper surface of the first electrode 120
exposed by an opening of the bank pattern 150.

[0061] Herein, the organic emission layer 130a may be
disposed only on the upper surface of the first electrode 120
exposed by the opening of the bank pattern 150 or disposed
on the first electrode 120 and the top of the bank pattern 150.
In addition, the second electrode 140 of the organic emission
element EL is disposed on the organic emission layer 130a
and the bank pattern 150. Herein, the second electrode 140
may be made of a reflective material, but the embodiment is
not limited thereto.

[0062] Further, an encapsulation layer 160 for protecting
the organic emission element EL, from moisture and oxygen
is disposed on the second electrode 140. In FIG. 1, the
encapsulation layer 160 illustrates a configuration of a single
layer, but the embodiment is not limited thereto. For
example, the encapsulation layer 160 may be formed in a
multi-layered structure. A second substrate 170 may be
disposed on the encapsulation layer 160.

[0063] Further, FIG. 1 illustrates a bottom-emission type
organic light emitting display device, but the embodiment is
not limited thereto. For example, a top-emission or dual-
emission type organic light emitting display device can also
be used.

[0064] For a bottom-emission type organic light emitting
display device, a color filter layer may be disposed on the
protective layer 107. In this case, the color filter layer is
disposed in each of a plurality of sub-pixels or may be
disposed only in some of the plurality of sub-pixels. The
color filter layer may be disposed at a position correspond-
ing to the emission area of each sub-pixel. Herein, forming
of the color filter layer at the position corresponding to the
emission area means that the color filter layer is disposed to
reduce or prevent a blurring and a ghosting generated by a
mixing of light emitted from adjacent emission areas.
[0065] In order to improve light extraction efficiency, the
overcoat layer 110 may be formed with a plurality of micro
lenses constituted by the convex portions 111 and the
connection portions 112 connecting the adjacent convex
portions 111.

[0066] With respect to light incident on an interface
between the micro lens and the first electrode 120, the light
incident at an angle smaller than a total reflection threshold
angle is extracted out of the first substrate 100 through the
first electrode 120. In addition, the light incident at an angle
equal to or greater than the total reflection threshold angle is
not blocked in the organic emission element EL, but
reflected by the second electrode 140 and directed toward
the first electrode 120 again. An incident angle of the light
reflected is smaller than the total reflection threshold angle,
and thus the light is extracted out of the first electrode 120.
[0067] Meanwhile, the pixel in the embodiment includes
one or more sub-pixels, but the embodiment is not limited
thereto. For example, one pixel may include two to four
sub-pixels.

[0068] The sub-pixel means a unit in which a specific
color of a color filter layer is formed or when a color filter
layer is not formed, an organic emission element may emit
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light having a specific color. The specific colors defined in
the sub-pixel may include red R, green G, blue B, and
selectively white W, but the embodiment is not limited
thereto.

[0069] Also, an electrode which is connected to the thin
film transistor controlling light emission in each sub-pixel
area of a display panel is referred to as the first electrode, and
an electrode disposed on an entire surface of the display
panel or including two or more pixel areas is referred to as
the second electrode. When the first electrode is an anode
electrode, the second electrode is the cathode electrode, and
vice versa. Hereinafter, the anode electrode as an embodi-
ment of the first electrode and the cathode electrode as an
embodiment of the second electrode will be mainly
described, but the embodiments are not limited thereto.
[0070] Further, the aforementioned sub-pixel may or may
not include a color filter layer of a single color. In addition,
a light-scattering layer may be disposed in order to improve
light extraction efficiency of the organic emission layer in
each sub-pixel area. The aforementioned light-scattering
layer may be referred to as a micro lens array, a nano pattern,
a diffuse pattern, and a silica bead. Hereinafter, a micro lens
array will be mainly described as embodiments of a light-
scattering layer, but the embodiments are not limited thereto,
and various structures can be employed for scattering light.
[0071] Organic light emitting display devices according to
embodiments of the present disclosure will now be
described.

[0072] FIG. 2 is a plan view of an organic light emitting
display device according to a first embodiment.

[0073] Referring to FIG. 2, an emission area EA of one
sub-pixel is illustrated. Herein, the emission area EA may be
an emission area EA which emits light of any color, such as
red R, green G, blue G, or white W, but is not limited thereto.
Meanwhile, in the organic light emitting display device
according to the first embodiment, one pixel may be con-
figured with two or four sub-pixels. The configurations
illustrated in FIG. 2 may be applied to at least one sub-pixel
of one pixel.

[0074] 1In the emission area EA, a plurality of micro lenses
are disposed. The micro lenses may improve external light
extraction efficiency. The plurality of micro lenses may be
configured by convex portions 111 of an overcoat layer 110
and connection portions 112 connecting the convex portions
111 which are adjacent to each other. Meanwhile, FIG. 2
illustrates a configuration in which the micro lens has a
hexagonal shape in a plan view, but the shape of the micro
lens is not limited thereto. For example, a circular or oval
shape can be applied to the micro lens according to an
embodiment of the present disclosure.

[0075] On the overcoat layer 110 with the plurality of
micro lenses, an organic emission element including a first
electrode, an organic emission layer, and a second electrode
may be disposed. Herein, the first electrode of the organic
emission element may have a morphology following the
shape of the plurality of micro lenses. In addition, at least
one layer of the organic emission layer may be flatly formed.
Such a configuration will be described below in detail with
reference to FIG. 3.

[0076] FIG. 3 is a cross-sectional view of the organic light
emitting display device according to the first embodiment
taken along line X-Y.

[0077] Referring to FIG. 3, the overcoat layer 110 is
disposed on a first substrate 100. The overcoat layer 110
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includes a plurality of micro lenses in an area corresponding
to the emission area EA. The micro lenses include the
plurality of convex portions 111 and the connection portions
112.

[0078] The shape of the micro lens will be described
below in detail with reference to FIG. 4. FIG. 4 is an
enlarged cross-sectional view for region D in FIG. 3.

[0079] Referring to FIG. 4, the convex portion 111 of the
micro lens may be divided into a first region 115, a second
region 116, a third region 117, and a fourth region 118.
Particularly, the first region 115 of the convex portion 111
corresponds to a concave region of the micro lens, the
second region 116 corresponds to a first inclined surface of
the micro lens, the third region 117 corresponds to a second
inclined surface extended from the first inclined surface, and
the fourth region 118 corresponds to a convex region of the
micro lens. Herein, an absolute value of a slope of the first
inclined surface may be smaller than that of the second
inclined surface. That is, an absolute value of the slope of the
inclined surface of the convex portion 111 may increase
toward the fourth region 118 from the first region 115.

[0080] Light extraction efficiencies may be different from
each other depending on specific regions of the convex
portion 111 of the micro lens. This will be described below
with reference to FIG. 5. FIG. 5 is a graph illustrating a state
in which light extraction efliciency in a front direction is
different for each region of the convex portion 111.

[0081] Referring to FIG. 5, it can be seen that in a region
corresponding to the first region 115 of the micro lens, the
light extraction efficiency in a front direction (0° of a view
angle) is lowest, and in a region corresponding to the fourth
region 118, the light extraction efficiency in the front direc-
tion is highest. Particularly, the light extraction efficiency in
the front direction may increase in the order of the first
region 115, the second region 116, the third region 117, and
the fourth region 118. Further, FIG. 5 shows that the light
extraction efliciency in the front direction is significant in the
fourth region 118.

[0082] Meanwhile, in FIG. 3, the first electrode 120 of the
organic emission element EL is disposed on the overcoat
layer 110. Herein, the first electrode 120 may follow mor-
phology of the overcoat layer 110 in the emission area EA.
That is, the first electrode 120 may include a plurality of
convex portions 121a and a plurality of connection portions
1215 in the emission area EA. Also, a bank pattern 150,
which defines the emission area EA and a non-emission are
NEA of the organic light emitting display device, is disposed
on the upper surface of the first electrode 120. In the
emission area EA, the organic emission layer 130 is dis-
posed on the first electrode 120.

[0083] FIG. 3 illustrates that the organic emission layer
130 is disposed only in the emission area EA, but the
embodiments are not limited thereto. In some embodiments,
the organic emission layer 130 may be disposed on the bank
pattern 150. In the following embodiments, a configuration
in which the organic emission layer 130 is disposed on the
emission area EA will be described by way of example.

[0084] The organic emission layer 130 of the organic
emission element EL, may be constituted by multiple layers.
In this case, at least one layer of the organic emission layer
130 may be flatly formed. That is, at least one layer of the
organic emission layer 130 may not follow the morphology
of the overcoat layer 110 and the first electrode 120.
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[0085] For example, as illustrated in FIG. 3, a lower
organic layer 131 disposed on the first electrode 120 may be
flatly formed with a substantially even level. In this case, the
lower organic layer 131 may be a hole injection layer, but the
embodiment is not limited thereto. An organic layer may be
disposed below the emission layer of the organic emission
layer 130. For example, the lower organic layer 131 may be
a hole transport layer. In this case, the hole injection layer
disposed below the hole transport layer may follow a
morphology of the first electrode 120.

[0086] The lower organic layer 131 may be formed by the
method illustrated in FIG. 6. FIG. 6 is a diagram illustrating
amethod of forming an organic emission layer on a substrate
including an overcoat layer with a plurality of micro lenses.
The display device according to FIG. 6 may include the
same constituent elements as those of the display device
according to the first embodiment. Duplicated description
thereof will thus be omitted. Further, like constituted ele-
ments have like reference numerals.

[0087] Referring to FIG. 6, the first electrode 120 of the
organic emission layer EL is formed on the overcoat layer
110, following a morphology of a plurality of micro lenses
of the overcoat layer 110.

[0088] A lower organic layer 131a may further be formed
on the first electrode 120. In this case, the lower organic
layer 131a may be formed by spraying or dropping a liquid
organic material on the first electrode 120 through a nozzle
500 by using, for example, an inkjet printing or nozzle
printing method and then by curing the liquid organic
material so as to form the lower organic layer 131a on the
first electrode 120 in a flat state. When the liquid organic
material is sprayed or dropped on the first electrode 120, the
liquid organic material flows on the first electrode 120 and
accumulates at the plurality of connection portions 1215 of
the first electrode 120 with a flat surface. After a curing
process, the liquid organic material is solidified to be the
lower organic layer 1314, with the flat surface being sub-
stantially maintained. As a result, a separate planarization
process may not be required on the lower organic layer 1314,
which can reduce manufacturing costs.

[0089] Meanwhile, in FIG. 3, the lower organic layer 131
included in the organic emission layer 130 may be disposed
to expose a part of the convex portion 121e of the first
electrode 120 which is formed by the overcoat layer 110. In
addition, an upper organic layer 132 is disposed on the lower
organic layer 131 of the organic emission layer 130. Herein,
the upper organic layer 132 may include an emission layer,
an electron transport layer, and an electron injection layer.
Also, the upper organic layer 132 may include at least one
depressed portion 132a. In this case, the depressed portion
132a of the upper organic layer 132 may be provided in a
region corresponding to the connection portion 112 of the
overcoat layer 110. Herein, the low organic layer 131 is
disposed to expose a part of the convex portion 1214 of the
first electrode 120, and thus, the upper organic layer 132
includes at least one depressed portion 132a.

[0090] As the low organic layer 131 is disposed to expose
a part of the convex portion 1214 of the first electrode 120,
a step is generated between the first electrode 120 and the
lower organic layer 131. As a result, the upper organic layer
132 disposed on the lower organic layer 131 may include at
least one depressed portion 1324 due to the step between the
first electrode 120 and the lower organic layer 131.
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[0091] A second electrode 140 disposed on the organic
emission layer 130 may follow a morphology of the upper
organic layer 132. That is, the second electrode 140 may
include at least one depressed portion 140a.

[0092] Meanwhile, in FIG. 3, a thickness of the organic
emission layer 130 in a vertical direction from the first
electrode 120 may be different for each region. Herein, the
thickness of the organic emission layer 130 in the vertical
direction from the first electrode 120 is a factor that deter-
mines light extraction efficiency. Particularly, an electric
field is concentrated and primary light emission is generated
in a region where the thickness of the organic emission layer
130 in the vertical direction from the first electrode 120 is
smaller than those of other regions.

[0093] In the organic light emitting display device accord-
ing to the first embodiment, thickness A of the organic
emission layer 130 along a vertical direction in a region
corresponding to the connection portion 112 of the overcoat
layer 110 may be greater than thickness B of the organic
emission layer 130 along a normal direction with respect to
an inclined surface of the overcoat layer 110. In addition,
thickness B of the organic emission layer 130 may be greater
than thickness C of the organic emission layer 130 along the
vertical direction in a region corresponding to the convex
portion 111 of the overcoat layer 110.

[0094] Since the lower organic layer 131 is flatly formed,
the thickness of the organic emission layer 130 may be the
smallest in the region corresponding to the convex portion
111 of the micro lens. That is, in the region corresponding to
the fourth region (see FIG. 4) having the highest light
extraction efficiency in the convex portion 111 of the micro
lens, the thickness of the organic emission layer 130 may be
formed to be smallest. As a result, the fourth region in the
convex portion 111 of the micro lens has the highest light
extraction efliciency, and the electric field is concentrated in
the organic emission layer at the region corresponding to the
fourth region to generate primary light emission, thereby
enhancing light emission efficiency.

[0095] An organic light emitting display device according
to a second embodiment will be described below with
reference to FIG. 7. FIG. 7 is a cross-sectional view includ-
ing an emission area of an organic light emitting display
device according to the second embodiment. The display
device according to the second embodiment may include the
same constituent elements as those of the display device
according to the first embodiment. Duplicated description
thereof will thus be omitted. Further, like constituted ele-
ments have like reference numerals.

[0096] Referring to FIG. 7, an organic emission layer 430
of the organic light emitting display device according to the
second embodiment includes a lower organic layer 231
disposed on the first electrode 120 and an upper organic
layer 432 disposed on the lower organic layer 231. Herein,
the lower organic layer 231 and the upper organic layer 432
may have a flat morphology in an emission area EA includ-
ing an overcoat layer 110 with a plurality of micro lenses.
[0097] Particularly, the lower organic layer 231 is formed
by a method of spraying or dropping and then curing a
material through a nozzle by using, for example, an inkjet
printing or nozzle printing method on the first electrode 120
formed according to the morphology of the micro lenses,
and thus, the lower organic layer 231 is flatly formed even
on the first electrode 120. In this case, the lower organic
layer 231 may be disposed even on a convex portion 121a
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of the first electrode 120. That is, the lower organic layer 231
may be disposed on the convex portion 121¢ and a connec-
tion portion 1215 of the first electrode 120.

[0098] The upper organic layer 432 including an emission
layer is disposed on the lower organic layer 231. Herein, the
upper organic layer 432 is formed on the lower organic layer
231 which is flatly formed and thus, the upper organic layer
432 may also be flatly formed. That is, the organic emission
layer 430 may have a flat morphology in the emission area
EA including the micro lens.

[0099] A second electrode 440 is disposed on the upper
organic layer 432. Herein, the second electrode 440 may also
have a flat morphology. That is, in an organic emission
element EL according to the second embodiment, in the
emission area EA, the first electrode 120 may be formed
according to the morphology of the overcoat layer 110, and
the organic emission layer 430 and the second electrode 440
may be flatly formed.

[0100] Meanwhile, the lower organic layer 231 and the
upper organic layer 432 are flatly formed and thus, the
organic emission layer 430 may be formed to have a smallest
thickness in a region corresponding to the convex portion
111 of the micro lens disposed on the overcoat layer 110.
That is, in the region corresponding to the fourth region (see
FIG. 4) having the highest light extraction efficiency in the
convex portion 111 of the micro lens, the thickness of the
organic emission layer 430 may be formed to be smallest. As
a result, in the fourth region having the highest light extrac-
tion efficiency in the convex portion 111 of the micro lens,
the electric field is concentrated in the organic emission
layer to generate primary light emission, thereby enhancing
light emission efficiency by applying a plurality of micro
lenses.

[0101] An organic light emitting display device according
to a third embodiment will be described below with refer-
ence to FIG. 8.

[0102] FIG. 8 is a cross-sectional view including an emis-
sion area of an organic light emitting display device accord-
ing to a third embodiment. The display device according to
the third embodiment may include the same constituent
elements as those of the display device according to the
aforementioned embodiments. Duplicated description
thereof will thus be omitted. Further, like constituted ele-
ments have like reference numerals.

[0103] Referring to FIG. 8, the organic light emitting
display device according to the third embodiment further
includes a reflective layer 225 between the first electrode
120 and the organic emission layer 430 as compared with the
organic light emitting display device according to the second
embodiment. Particularly, the reflective layer 225 may be
disposed between the first electrode 120 and the lower
organic layer 231.

[0104] Herein, the reflective layer 225 may be disposed on
the first electrode 120 in regions corresponding to the first
region to the third region (see FIG. 4) of the convex portion
111 of the micro lens. That is, the reflective layer 225 may
not be disposed in the region corresponding to the fourth
region (see FIG. 4) of the convex portion 111 of the micro
lens. However, the reflective layer 225 according to the third
embodiment is not limited thereto, and the reflective layer
225 may be, for example, disposed on the first electrode 120
only in regions corresponding to the first and second regions
(see FIG. 4) of the convex portion 111 of the micro lens. That
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is, the reflective layer 225 may not be disposed in the third
and fourth regions (see FIG. 4) of the convex portion 111 of
the micro lens.

[0105] When the reflective layer 225 is not disposed in the
third and fourth regions or the fourth region (see FIG. 4) of
the convex portion 111 of the micro lens having a high light
extraction efficiency, and thus in the third and fourth regions
or the fourth region (see FIG. 4), most of the light emitted
from the organic emission element EL in a front direction
may be extracted to the outside of the first substrate 100.
[0106] Particularly, a part of the light that is emitted from
the organic emission element EL. and has a propagation
direction toward a second electrode 440 is reflected by the
second electrode 440, and the propagation direction is then
shifted toward the first substrate 100, and a remaining light
is emitted toward the first electrode 120. In this case, the
light reflected by the second electrode 440 and the part of the
light emitted toward the first electrode 120 direction are
emitted outside the display device by passing through the
first electrode 120 and the overcoat layer 110 in the region
corresponding to the third and fourth regions or the fourth
region (see FIG. 4) of the convex portion 111 of the micro
lens.

[0107] Further, the light reflected by the second electrode
440 and the remaining part of the light emitted toward the
first electrode 120 are reflected by the reflective layer 225
disposed in the region corresponding to the first to third
regions or the first and second regions (see FIG. 4) of the
convex portion 111 of the micro lens, and thus, the propa-
gation direction toward the second electrode 440 is shifted
again. The light of which the propagation direction toward
the second electrode 440 is shifted is again reflected by the
second electrode 440 to be emitted outside the display
device by passing through the first electrode 120 and the
overcoat layer 110 in the region corresponding to the third
and fourth regions or the fourth region (see FIG. 4) of the
convex portion 111 of the micro lens.

[0108] As aresult, the reflective layer 225 may increase an
amount of light emitted outside the display device through
the micro lens, and reduce an amount of light which is
trapped inside the display device.

[0109] An organic light emitting display device according
to a fourth embodiment will be described below with
reference to FIG. 9.

[0110] FIG. 9 is a cross-sectional view including an emis-
sion area of an organic light emitting display device accord-
ing to a fourth embodiment. The display device according to
the fourth embodiment may include the same constituent
elements as those of the display devices according to the
previous embodiments. Duplicated description thereof will
thus be omitted. Further, like constituted elements have like
reference numerals.

[0111] Referring to FIG. 9, the organic light emitting
display device according to the fourth embodiment may
include a color filter layer 300 between the first substrate 100
and the overcoat layer 110. In this case, the color filter layer
300 may be disposed in a region corresponding to the
emission area EA. Herein, the organic light emitting display
device according to the fourth embodiment may be a bot-
tom-emission type organic light emitting display device.
[0112] The light emitted from the organic emission ele-
ment EL is converted into a color corresponding to each
sub-pixel to be emitted to the outside of the display device.
FIG. 9 illustrates one emission area, but the organic light
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emitting display device according to the fourth embodiment
is not limited thereto. For example, a plurality of sub-pixels
may selectively include a color filter layer 300.

[0113] As described above, an organic light emitting dis-
play device having a plurality of micro lenses according to
an embodiment includes an organic emission layer in which
at least one layer is formed in an emission area with a
substantially even level, and thus the electric field is con-
centrated in the organic emission layer in a region having a
high light extraction efliciency to generate primary light
emission, thereby enhancing light extraction efficiency.
[0114] Features, structures, effects, and the like described
in the aforementioned exemplary embodiments are included
in at least one exemplary embodiment of the present dis-
closure and is not particularly limited to only one exemplary
embodiment. Furthermore, the feature, the structure, the
effect, and the like exemplified in each exemplary embodi-
ment are combined or modified to be executed even with
respect to other exemplary embodiments by those skilled in
the art to which the exemplary embodiments pertain. There-
fore, it should be construed that contents associated with the
combination and modification are included in the scope of
the present disclosure.

[0115] Further, in the above description, the present dis-
closure has been described based on the exemplary embodi-
ments, but the exemplary embodiments are for illustrative,
and do not limit the present disclosure, and those skilled in
the art will appreciate that various modifications and appli-
cations, which are not exemplified in the above description,
may be made without departing from the scope of the
essential characteristic of the present exemplary embodi-
ments. For example, each component described in detail in
the exemplary embodiment can be modified and executed.

What is claimed is:

1. An organic light emitting display device, comprising:

a substrate divided into an emission area and a non-
emission area;

an overcoat layer disposed on the substrate and including
a plurality of micro lenses in the emission area, and
each of the plurality of micro lens including a convex
region;

a first electrode disposed on the overcoat layer and
disposed in the emission area;

an organic stacking layer disposed on the first electrode
and including an organic emission layer. at least one
surface of the organic stacking layer having a flat
surface in the emission area; and

a second electrode disposed on the organic emission layer
in the emission area and the non-emission area.

2. An organic light emitting display device, comprising:

a substrate divided into an emission area and a non-
emission area;

an overcoat layer disposed on the substrate and including
a plurality of micro lenses in the emission area, and
each of the plurality of micro lens including a convex
region;

a first electrode disposed on the overcoat layer and
disposed in the emission area;

an organic stacking layer disposed on the first electrode
and including an organic emission layer, and a thick-
ness of the organic stacking layer in a direction normal
to a surface of the substrate, on which the overcoat
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layer is disposed, is smallest in a region corresponding
to the convex region of each of the plurality of micro
lenses; and

a second electrode disposed on the organic emission layer
in the emission area and the non-emission area.

3. The organic light emitting display device of claim 1,
wherein the micro lens is divided into a first region, a second
region, a third region, and a fourth region,

the first region corresponds to a concave region of the
micro lens,

the second region corresponds to a first inclined surface of
the micro lens, the first inclined surface extended from
the concave region,

the third region corresponds to a second inclined surface
extended from the first inclined surface, and

the fourth region corresponds to the convex region of the

micro lens.

4. The organic light emitting display device of claim 3,
wherein an absolute value of a slope of the first incline
surface is smaller than an absolute value of a slope of the
second incline surface.

5. The organic light emitting display device of claim 1,
wherein a morphology of the first electrode is corresponding
to a morphology of the plurality of micro lenses in the
emission area.

6. The organic light emitting display device of claim 5,
wherein the first electrode comprises a convex portion and
a connection portion.

7. The organic light emitting display device of claim 1,
wherein the organic stacking layer is divided into a lower
organic stacking layer disposed on the first electrode and an
upper organic staking layer disposed on the lower organic
stacking layer, and the upper organic stacking layer includes
the emission layer, and

the flat surface is one surface of the lower organic

stacking layer in the emission area.

8. The organic light emitting display device of claim 7,
wherein each of the plurality of micro lens further includes
a concave region connected to the convex region, and the
lower organic stacking layer is disposed at a concave region
of the micro lens.

9. The organic light emitting display device of claim 8,
wherein a morphology of the first electrode is corresponding
to a morphology of the plurality of micro lenses in the
emission area.

10. The organic light emitting display device of claim 9,
wherein the first electrode comprises a convex portion and
a connection portion.

11. The organic light emitting display device of claim 10,
wherein the lower organic stacking layer covers the convex
portion of the first electrode.

12. The organic light emitting display device of claim 11,
wherein a surface of the upper organic stacking layer away
from the first electrode is a flat surface in the emission area.

13. The organic light emitting display device of claim 12,
wherein the second electrode is flatly formed in the emission
area.

14. The organic light emitting display device of claim 11,
wherein in the emission area, the upper organic stacking
layer includes at least one depressed portion corresponding
to the connection portion of the first electrode.
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15. The organic light emitting display device of claim 11,
wherein in the emission area, the second electrode includes
at least one depressed portion and at least one projected
portion.
16. The organic light emitting display device of claim 3,
further comprising:
a reflective layer disposed between the organic emission
layer and the first electrode in the emission area,

wherein the reflective layer is disposed only in the first to
third regions or the first and second regions of the micro
lens.

17. The organic light emitting display device of claim 1,
wherein a color filter layer is further disposed between the
substrate and the overcoat layer in the emission area.

18. The organic light emitting display device of claim 1,
wherein a thickness in a vertical direction of the organic
stacking layer is smallest in a region corresponding to the
convex region of the micro lens.

19. The organic light emitting display device of claim 2,
wherein the micro lens is divided into a first region, a second
region, a third region, and a fourth region, the first region
corresponds to a concave region of the micro lens,

the second region corresponds to a first inclined surface of

the micro lens, the first inclined surface extended from
the concave region,

the third region corresponds to a second inclined surface

extended from the first inclined surface, and

the fourth region corresponds to the convex region of the

micro lens.

20. The organic light emitting display device of claim 2,
wherein a morphology of the first electrode is corresponding
to a morphology of the plurality of micro lenses in the
emission area.

21. The organic light emitting display device of claim 2,
wherein the organic stacking layer is divided into a lower
organic stacking layer disposed on the first electrode and an
upper organic staking layer disposed on the lower organic
stacking layer, and the upper organic stacking layer includes
the emission layer, and the flat surface is one surface of the
lower organic stacking layer in the emission area.

22. A method for manufacturing an organic light emitting
display device, comprising;

forming an overcoat layer with a plurality of micro lenses

in an emission area on a substrate that is divided into
the emission area and a non-emission area;

forming a first electrode on the overcoat layer in the

emission area;

forming an organic stacking layer on the first electrode in

the emission area, the organic stacking layer including
an organic emission layer, at least one surface of the
organic stacking layer having a flat surface in the
emission area; and

forming a second electrode on the organic stacking layer

in the emission area and the non-emission area.
23. A method for manufacturing an organic light emitting
display device, comprising;
forming an overcoat layer with a plurality of micro lenses
in an emission area on a substrate that is divided into
the emission area and a non-emission area, and each of
the plurality of micro lens including a convex region;

forming a first electrode on the overcoat layer in the
emission area;

forming an organic stacking layer on the first electrode in

the emission area, the organic stacking layer including



US 2017/0155094 Al

an organic emission layer, a thickness of the organic
stacking layer in a direction normal to a surface of the
substrate, on which the overcoat layer is disposed, is
smallest in a region corresponding to the convex region
of each of the plurality of micro lenses; and

forming a second electrode on the organic stacking layer

in the emission area and the non-emission area.

24. The method for manufacturing the organic light
emitting display device of claim 22, wherein the organic
stacking layer is divided into a lower organic stacking layer
disposed on the first electrode and an upper organic stacking
layer disposed on the lower organic stacking layer, the
organic emission layer is in upper organic stacking layer,
and the lower organic stacking layer or the upper organic
stacking layer is formed by an inkjet printing method or a
nozzle printing method.

25. The method for manufacturing the organic light
emitting display device of claim 23, wherein the organic
stacking layer is divided into a lower organic stacking layer

Jun. 1, 2017

disposed on the first electrode and an upper organic stacking
layer disposed on the lower organic stacking layer, the
organic emission layer is in upper organic stacking layer,
and the lower organic stacking layer or the upper organic
stacking layer is formed by an inkjet printing method or a
nozzle printing method.

26. The method for manufacturing the organic light
emitting display device of claim 22, wherein each of the
plurality of micro lens including a convex region, a thick-
ness in a vertical direction of the organic stacking layer is
smallest in a region corresponding to the convex region of
each of the plurality of micro lenses.

27. The method for manufacturing the organic light
emitting display device of claim 23, wherein the organic
stacking layer is formed by a liquid organic material, and at
least one surface of the organic stacking layer is a flat surface
in the emission area.
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