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disposed in an area corresponding to the recess.
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ORGANIC LIGHT EMITTING DIODE
DISPLAY DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims priority from Korean Pat-
ent Applications No. 10-2015-0123173, filed on Aug. 31,
2015, and No. 10-2016-0067665, filed on May 31, 2016,
which are hereby incorporated by reference for all purposes
as if fully set forth herein.

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

emitting diode display device and a method of manufactur-
ing the same, and more particularly, to an organic light
emitting diode display device with enhanced light extraction
efficiency.

[0004] Description of the Related Art

[0005] In general, an organic light emitting diode display
device as a self-light emitting display device does not
require a separate light source which is usually included in
a liquid crystal display device such that the organic light
emitting diode display device is thinly and lightly manufac-
tured. Further, the organic light emitting diode display
device is driven with low voltage and power consumption
and excellent even in color expression, response speed,
viewing angle, and contrast ratio (CR), and thus the organic
light emitting diode display device has been researched as a
next-generation display.

[0006] The light emitted from an organic emission layer of
the organic light emitting diode display device passes
through various constituent elements of the organic light
emitting diode display device to travel to the outside.
However, some of the light is trapped within the organic
light emitting diode display device and does not travel to the
outside; thus, there is a problem in light extraction efficiency
of the organic light emitting diode display device.

[0007] Particularly, a total reflection or a light absorption
occurs by an anode electrode in the organic light emitting
diode display device having a bottom emission structure,
and thus approximately 50% of the light emitted from the
organic emission layer may be lost. Such a total reflection or
a light absorption also occurs on the substrate and thus,
approximately 30% of the light emitted from the organic
emission layer may also be lost. As such, approximately
80% of the light emitted from the organic emission layer
may be blocked in the organic light emitting diode display
device and only approximately 20% of the light may travel
to the outside, and thus the light efficiency is overly low.
[0008] In order to improve the light extraction efficiency
of the organic light emitting diode display device, a method
of attaching a micro lens array (MLA) on the outside
substrate of the organic light emitting diode display device
or forming a micro lens on an overcoating layer of the
organic light emitting diode display device has been pro-
posed.

[0009] However, in spite of introducing an MLA or a
micro lens in the organic light emitting diode display device,
the light blocked in organic light emitting diode display
device may remain large and the light amount extracted to
the outside may remain small. Further, a part of the light
incident on the substrate may be reflected in the same state
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as a polarization axis of a polarizing plate by introducing an
MLA or a micro lens. As a result, reflectivity of the organic
light emitting diode display device may increase. Further,
the light generated in the organic emission layer passes
through the substrate to reach the polarizing plate and is
reflected again in the polarizing plate, and thus a path of the
light is converted in a substrate direction. Herein, a part of
the light directed in the substrate direction may reach the
micro lens of adjacent pixels emitting different colors of
light to cause a light leakage phenomenon.

SUMMARY

[0010] 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.

[0011] An advantage of the present disclosure is to provide
an organic light emitting diode display device with enhanced
light extraction efficiency.

[0012] Additional advantages and features of the inven-
tion will be set forth in part in the description which follows
and in part will become apparent to those having ordinary
skill in the art upon examination of the following or may be
learned from practice of the invention. The objectives and
other advantages of the invention may be realized and
attained by the structure particularly pointed out in the
written description and claims hereof as well as the
appended drawings.

[0013] According to an aspect of the present disclosure,
there is provided an organic light emitting diode display
device including a polarizing plate, a substrate disposed on
the polarizing plate, an overcoating layer disposed on the
substrate and including a plurality of micro lenses, and a first
electrode, an organic emission layer, and a second electrode
of an organic emission element which is disposed on the
overcoating layer, in which the micro lens includes a recess
and a wall surrounding the recess and a reflective pattern is
disposed in an area corresponding to the recess. In this case,
a width of the reflective pattern may be smaller than a
maximum width of the protrusion of the micro lens.
[0014] Further, the wall surrounding the recess may be
constituted by a first wall and a second wall and the first wall
and the second wall extended in a first direction with the first
wall configure a protrusion of the micro lens. In this case, the
first wall and the second wall may be symmetrical to each
other based on a line vertical to the horizontal surface.
[0015] Further, in the organic light emitting diode display
device of the present disclosure, the polarizing plate may
have a polarization axis in a predetermined direction, and the
light incident on the substrate through the polarizing plate
may be reflected by the reflective pattern to be shifted in an
opposite direction to the polarization axis of the polarizing
plate.

[0016] Further, in the organic light emitting diode display
device of the present disclosure, in the incident light in the
area corresponding to the walls surrounding the recess, the
light having an angle larger than a total reflection threshold
angle may be reflected after reaching the polarizing plate to
reach the reflective pattern at least once.

[0017] Further, in the organic light emitting diode display
device of the present disclosure, in the light incident in the
area corresponding to the wall surrounding the recess, the
light incident at an angle of -30° to 30° based on the line
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vertical to a tangent line of the first wall or the second wall
may reach the reflective pattern at least once.

[0018] According to one aspect of the present disclosure,
an organic light emitting diode display device includes a
substrate, an overcoating layer, an organic emission element
and a reflective pattern. The overcoating layer is disposed on
the substrate and includes a plurality of micro lenses. The
organic emission element includes a first electrode, an
organic emission layer and a second electrode. The organic
emission element is disposed on the overcoating layer and
has a curve according to the shape of the plurality of micro
lenses, and each of the micro lenses includes a recess and a
protrusion. The reflective pattern is disposed in an area
corresponding to the recess.

[0019] According to one aspect of the present disclosure,
the recesses of the micro lenses are spaced apart from each
other by the protrusions of the micro lenses.

[0020] According to one aspect of the present disclosure,
the recesses of the micro lenses and the protrusions of the
micro lenses are alternately disposed.

[0021] According to one aspect of the present disclosure,
each of the protrusions includes a slope, and an angle of the
slope relative to a horizontal surface is 40° to 60°, or 120°
to 140°.

[0022] According to one aspect of the present disclosure,
the overcoating layer has at least one opening. The protru-
sion includes two convex portions spaced apart from each
other by the at least one opening. The reflective pattern is
disposed in a separation space corresponding to the at least
one opening, and the separation space corresponds to the
recess.

[0023] According to one aspect of the present disclosure,
the organic light emitting diode display device further
includes a polarizing plate. The reflective pattern is disposed
between the organic emission layer and the polarizing plate.

[0024] According to one aspect of the present disclosure,
refractive indices of the first electrode and the organic
emission layer are larger than refractive indices of the
overcoating layer and the substrate.

[0025] According to one aspect of the present disclosure,
there is an emission light transmitted from the emission
layer. The emission light is incident on a polarizing plate and
is reflected by the polarizing plate to generate a reflection
light. The reflective pattern is located on a path of the
reflection light.

[0026] According to one aspect of the present disclosure,
the protrusion includes two convex portions. A width of the
reflective pattern is smaller than a distance between two
centers of the two convex portions.

[0027] According to one aspect of the present disclosure,
a width of the reflective pattern is smaller than a distance
between two centers of two of the recesses that are adjacent
to each other.

[0028] According to one aspect of the present disclosure,
the reflective pattern is disposed between the overcoating
layer and the substrate.

[0029] According to one aspect of the present disclosure,
in the area corresponding to the recess, the reflective pattern
is disposed on a color filter layer, the color filter layer is
disposed on the substrate or an insulating layer, the substrate
or the insulating layer is disposed on the thin film transistor.
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[0030] According to one aspect of the present disclosure,
in the area corresponding to the recess, the reflective pattern
is disposed between the overcoating layer and the first
electrode.

[0031] According to one aspect of the present disclosure,
the organic light emitting diode display device further
includes a bank pattern disposed between the overcoating
layer and the first electrode, and the bank pattern defines an
emission area and a non-emission area. The micro lenses is
provided in an area corresponding to the emission area.
[0032] According to one aspect of the present disclosure,
each of the micro lenses has a first area corresponding to the
recess, a second area corresponding to a wall surrounding
the recess, and a third area corresponding to a convex
portion of the protrusion, and the reflective pattern is dis-
posed in the area corresponding to the first area.

[0033] According to one aspect of the present disclosure,
an organic light emitting diode display device includes a
substrate, an overcoating layer, an organic emission element
and a reflective pattern. The overcoating layer is disposed on
the substrate, and the overcoating layer having a non-flat
surface opposite to the substrate. The organic emission
element includes a first electrode, an organic emission layer,
and a second electrode. The organic emission element is
disposed on the overcoating layer and has a curve according
to the shape of the non-flat surface. The reflective pattern is
disposed between the first electrode and the substrate.
[0034] As for the organic light emitting diode display
device according to the present disclosure, a reflective
pattern is disposed in an area corresponding to a recess of the
micro lens, thereby reducing external light reflectivity in
proportion to the displacement area of the reflective pattern.
[0035] Further, even in the case where light directed at a
larger angle than a total reflection threshold angle is gener-
ated, the light does not reach the micro lens of a different
pixel by the reflective pattern, thereby preventing a light
leakage phenomenon.

[0036] Further, based on a line vertical to a straight line
representing a slope of the second wall of the micro lens of
the light generated from the organic emission element, up to
the light directed at an angle between -30° to 30° is
extracted to the outside of the substrate, thereby improving
light efficiency.

[0037] Tt 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

[0038] 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:
[0039] FIG. 1isa schematic system configuration diagram
of a display device according to an exemplary embodiment;
[0040] FIG. 2 is a cross-sectional view of a bottom-
emission type organic light emitting diode display device to
which exemplary embodiments of the present disclosure are
applied;

[0041] FIG. 3 is a plan view illustrating an area where a
micro lens is disposed in a display device according to an
exemplary embodiment of the present disclosure;
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[0042] FIG. 4 is a cross-sectional view taken along line
A-B in FIG. 3:
[0043] FIG. 5 is a diagram illustrating a micro lens and a

reflective pattern according to another exemplary embodi-
ment of the present disclosure;

[0044] FIG. 6 is a diagram illustrating a micro lens and a
reflective pattern according to yet another exemplary
embodiment of the present disclosure;

[0045] FIG. 7 is a cross-sectional view illustrating an
organic light emitting diode display device according to an
exemplary embodiment of the present disclosure;

[0046] FIG. 8 is a diagram illustrating a position of a
reflective pattern according to another exemplary embodi-
ment of the present disclosure;

[0047] FIG. 9 is a diagram illustrating a principle of
reducing reflectivity in an organic light emitting diode
display device according to an exemplary embodiment of
the present disclosure;

[0048] FIG. 10 is a diagram illustrating a principle of
suppressing a light leakage phenomenon in an organic light
emitting diode display device according to an exemplary
embodiment of the present disclosure; and

[0049] FIG. 11 is a diagram illustrating a principle of
improving light extraction efficiency in an organic light
emitting diode display device according to an exemplary
embodiment of the present disclosure.

DETAILED DESCRIPTION OF THE
ILLUSTRATED EMBODIMENTS

[0050] 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.

[0051] 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.
[0052] 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.

[0053] “Below”, “beneath”, “lower”, “above”, “upper”,
and the like which are spatially relative terms may be used
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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
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.

[0054] Further, terms such as first, second, A, B, (a), and
(b) 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.

[0055] FIG. 1is a schematic system configuration diagram
of a display device according to exemplary embodiments.

[0056] Referring to FIG. 1, a display device 1000 includes
a display panel 1100 where a plurality of data lines DL1 to
DLm, a plurality of gate lines GL1 to GLn and a plurality of
sub pixels are disposed, a data driver 1200 for driving the
plurality of data lines DL1 to DLm, a gate driver 1300 for
driving the plurality of gate lines GL1 to GLn, and a timing
controller 1400 for controlling the data driver 1200 and the
gate driver 1300.

[0057] The data driver 1200 supplies data voltages to the
plurality of data lines DL1 to DLm to drive the plurality of
data lines DL1 to DLm, and the gate driver 1300 sequen-
tially supplies a scan signal to the plurality of gate lines GL1
to GLn to sequentially drive the plurality of gate lines GLL1
to GLn.

[0058] Further, the timing controller 1400 supplies a con-
trol signal to the data driver 1200 and the gate driver 1300
to control the data driver 1200 and the gate driver 1300. The
timing controller 1400 starts scanning the plurality of gate
lines GL1 to GLn according to a timing implemented in each
frame, converts input image data from the outside according
to a data signal format used in the data driver 1200 to output
the converted image data, and controls the data driving at an
appropriate time according to the scanning.

[0059] The gate driver 1300 sequentially supplies a scan
signal of on-voltage or off-voltage according to the control
of the timing controller 1400 to the plurality of gate lines
GL1 to GLn to sequentially drive the plurality of gate lines
GL1 to GLn. The gate driver 1300 may be positioned only
at one side of the display panel 1100 or may be positioned
at both sides thereof, as illustrated in FIG. 1, in some cases
depending on driving mode or design type of the display
panel, or the like.

[0060] The gate driver 1300 may further include one or
more gate driver integrated circuits. Each gate driver inte-
grated circuit is connected to a bonding pad of the display
panel 1100 by a tape automatic bonding (TAB) method or a
chip on glass (COG) method or implemented by a gate in
panel (GIP) type to be directly disposed on the display panel
1100, and in some cases, may be integrated and disposed on
the display panel 1100. Further, each gate driver integrated
circuit may be implemented by a chip on film (COF)
method. In this case, a gate driving chip corresponding to
each gate driver integrated circuit is mounted on a flexible
film and one end of the flexible film is bonded to the display
panel 1100.
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[0061] The data driver 1200 converts the image data
received from the timing controller 1400 into analog-type
data voltages when a specific gate line is selected to supply
the converted data voltages to the plurality of data lines, and
thus, drives the plurality of data lines DL1 to DLm. In
addition, the data driver 1200 may include at least one
source driver integrated circuit to drive the plurality of data
lines DL1 to DLm.

[0062] Each source driver integrated circuit is connected
to a bonding pad of the display panel 1100 by a tape
automatic bonding (TAB) method or a chip on glass (COG)
method or to be directly disposed on the display panel 1100,
and in some cases, may be integrated and disposed on the
display panel 1100. Further, each source driver integrated
circuit may be implemented by a chip on film (COF)
method. In this case, a source driving chip corresponding to
each source driver integrated circuit is mounted on a flexible
film, one end of the flexible film is bonded to at least one
source printed circuit board, and the other end is bonded to
the display panel 1100.

[0063] The source printed circuit board is connected with
a control printed circuit board through a connection medium
such as a flexible flat cable (FFC) or a flexible printed circuit
(FPC). The timing controller 1400 is disposed in the control
printed circuit board.

[0064] In the control printed circuit board, a power con-
troller (not illustrated) which supplies voltage or current to
the display panel 1100, the data driver 1200, the gate driver
1300, and the like, or controls the voltage or the current to
be supplied may be further disposed. The source printed
circuit board and the control printed circuit board which are
described above may form one printed circuit board.

[0065] Meanwhile, a pixel includes one or more subpixels.
The subpixel means a unit in which a specific color of color
filter is formed, or an organic emission element emits light
having a specific color. The color defined in the subpixel
may include red R, green G, blue B, and selectively white W,
but the present disclosure is not limited thereto.

[0066] Also, an electrode which is connected to a thin film
transistor for controlling light emission in each subpixel area
of the display panel is called a first electrode, and an
electrode which is disposed on an entire surface of the
display panel or on two or more pixel areas is called a second
electrode. When the first electrode is an anode electrode, the
second electrode is a cathode electrode, and vice versa.
Hereinafter, exemplary embodiments in which the anode
electrode is the first electrode and the cathode electrode is
the second electrode will be mainly described, but the
present disclosure is not limited thereto.

[0067] Further, in the aforementioned subpixel area, a
color filter having a single color may be disposed. The color
filter converts a single color of the organic light emission
layer into a color having a predetermined wavelength.
Further, a light-scattering layer may be disposed in each
subpixel area in order to enhance light extraction efficiency
of the organic light emission layer. The light-scattering layer
may be referred to as a micro lens array, a nano pattern, a
diffuse pattern, and a silica bead. Hereinafter, examples of a
light-scattering layer or a micro lens array will be mainly
described, but the present disclosure is not limited thereto.
Various structures for scattering light may be employed.
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[0068] FIG. 2 is a cross-sectional view of a bottom-
emission type organic light emitting diode display device to
which exemplary embodiments of the present disclosure are
applied.

[0069] Referring to FIG. 2, the bottom-emission type
organic light emitting diode display device includes a thin
film transistor Tr including an active layer 102, a gate
electrode 104, a source electrode 106, and a drain electrode
107 and an organic emission element which is electrically
connected with the thin film transistor Tr and includes a first
electrode 111, an organic emission layer 113, and a second
electrode 114.

[0070] In detail, a buffer layer 101 is disposed on the
substrate 100. The active layer 102 of the thin film transistor
Tr is disposed on the buffer layer 101. A gate insulating layer
103 and the gate electrode 104 are disposed on the active
layer 102. An interlayer insulating layer 105 is disposed on
the gate electrode 104.

[0071] In addition, a source electrode 106 and a drain
electrode 107 which contact the active layer 102 are dis-
posed on the interlayer insulating layer 105 through a
contact hole formed in the interlayer insulating layer 105. A
protective layer 108 is disposed on the source electrode 106
and the drain electrode 107. A color filter layer 109 may be
disposed on one surface of the protective layer 108.

[0072] An overcoating layer 190 is disposed on the sub-
strate 100 including the color filter layer 109. The first
electrode 111 of the organic emission element which is
connected with the drain electrode 107 of the thin film
transistor Tr is disposed on the overcoating layer 190. In
addition, a bank pattern 112 is disposed on the overcoating
layer 109 to expose a part of the upper surface of the first
electrode 111. Herein, the bank pattern 112 defines an
emission area and a non-emission area of the organic light
emitting diode display device. An organic emission layer
113 is disposed on the upper surface of the first electrode 111
exposed by the bank pattern 112. The second electrode 114
of the organic emission element is disposed on the organic
emission layer 113.

[0073] The first electrode 111 may be made of a transpar-
ent conductive material and the second electrode 114 may be
made of an opaque conductive material with excellent
reflectivity to implement a bottom-emission type organic
light emitting diode display device.

[0074] Further, a polarizing plate 110 is disposed on a rear
surface of the substrate 100. The polarizing plate 110 may be
a polarizing plate 110 having a polarization axis in a
predetermined direction and transmit the light having the
same directional axis as the polarization axis of the light
incident from the rear surface of the substrate 100. In FIG.
2, the polarizing plate 110 of a single layer is illustrated, but
the present disclosure is not limited thereto, and the polar-
izing plate 110 may have a multi-layered structure.

[0075] In FIG. 2, the overcoating layer including a plu-
rality of recesses or protrusions is introduced in order to
enhance light extraction effect, but the light extraction
efficiencies may be different between the recesses and the
protrusions of the overcoating layer; thus, the reflectivity
may increase and a light leakage phenomenon may occur.

[0076] Hereinafter, exemplary embodiments of the present
disclosure are described in which a reflective pattern is
disposed to overlap the overcoating layer to enhance light
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emission efficiency and reduce reflectivity and light leakage
phenomenon of the organic light emitting diode display
device.

[0077] FIG. 3 is a plan view illustrating an area where a
micro lens is disposed in a display device according to an
exemplary embodiment of the present disclosure.

[0078] Referring to FIG. 3, in the display device according
to the exemplary embodiment of the present disclosure, an
area where a micro lens is disposed is divided into a first area
150, a second area 160, and a third area 155.

[0079] The first area 150 may be an area corresponding to
a partial area of the recess of the micro lens, the second area
160 may be an area corresponding to an area where a wall
surrounding the recess is disposed, and the third area 155
may be an area corresponding to a partial area of the
protrusion of the micro lens. Herein, in the first area 150 and
the third area 155, a thickness of the organic emission layer
of the organic emission element may be greater than that of
the second area 160. That is, the first area 150, the second
area 160, and the third area 155 may be divided according
to their thicknesses of the organic emission layer disposed
on the micro lens. In this case, in the first area 150, a
reflective pattern may be disposed to overlap the micro lens.
[0080] In FIG. 3, an area where the micro lens is disposed
is illustrated as a circle, but the present disclosure is not
limited thereto and the micro lens may have various con-
figurations and shapes such as a hexagon and an oval.
[0081] FIG. 4 is a cross-sectional view taken along line
A-B in FIG. 3. First, when schematically describing a
displacement relationship between the overcoating layer 190
and the reflective pattern according to the exemplary
embodiment of the present disclosure with reference to FIG.
4, the reflective pattern 120 and the overcoating layer 190
are disposed on the substrate 100. The overcoating layer 190
has a non-flat surface opposite to the substrate 100, and the
reflective pattern 120 is disposed between the non-flat
surface and the substrate 100.

[0082] Referring to FIG. 4, the overcoating layer 190
includes a plurality of micro lenses 180 located on a non-flat
surface. The micro lenses 180 may have a shape in which a
plurality of recesses and protrusions are alternately dis-
posed. Further, the micro lenses 180 include a plurality of
first areas 150 which are areas corresponding to a partial area
of the recesses.

[0083] Herein, the reflective pattern 120 may be disposed
in an area corresponding to the first area 150 of the micro
lens 180. Particularly, a thin film transistor and a color filter
layer may be disposed on the substrate 100, an insulating
layer may be disposed on the thin film transistor and the
color filter layer, and the reflective pattern 120 may be
disposed on the insulating layer. As a result, the light
generated from the organic emission element may be
reflected by the reflective pattern 120 to be emitted to the
outside of the substrate 100.

[0084] Hereinafter, a light path and an effect thereof will
be described in detail with reference to FIGS. 9 to 11.
[0085] Meanwhile, in the area with the plurality of micro
lenses corresponding to the emission area, a primary emis-
sion phenomenon is caused by the organic emission element
in the area corresponding to the second area 160 and the
third area 155 of the micro lens. Particularly, in the area
corresponding to the second area 160, an incident angle of
light incident on an inclined surface of the micro lens
(emitted from the organic emission element) is mainly
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gathered within a total reflection threshold angle (approxi-
mately 42°) to enable multiple reflections, thereby enhanc-
ing light extraction efficiency. Further, in the second area
160, the thickness of the organic emission layer 113 is the
smallest and thus, current density is high, and the light
emission efficiency of the organic emission element in the
second area 160 may be enhanced. In the third area 155 of
the micro lens, the thickness of the organic emission layer
113 is greater than the inclined surface of the micro lens and
thus, the current density is low, but the light extraction
efficiency caused by the micro lens is very high.

[0086] As such, in the area corresponding to the second
area 160 and the third area 155 of the micro lens where the
primary emission phenomenon occurs, the reflective pattern
120 according to the exemplary embodiment may not be
disposed. That is, the reflective pattern 120 according to the
exemplary embodiment may be disposed in the area corre-
sponding to the first area 150 of the micro lens where the
emission phenomenon occurs less.

[0087] As a result, the light directed at an angle of a
threshold angle or emitted from the area where the primary
emission phenomenon occurs is subjected to an additional
reflection by the reflective pattern 120, thereby increasing an
amount of the light extracted to the outside of the substrate
100. In other words, in the area corresponding to the first
area 150 of the micro lens where the primary emission
phenomenon occurs less, the reflective pattern 120 is dis-
posed to improve light efficiency through the additional
reflection.

[0088] Meanwhile, a width d1 of the reflective pattern 120
may be smaller than a distance D1 between two centers of
the adjacent two recesses of the micro lenses 180. The width
d1 of the reflective pattern 120 is smaller than the distance
D1, thereby improving the light extraction effect through the
micro lens 180. In detail, when the width d1 of the reflective
pattern 120 is greater than the distance D1, the path of the
light extracted to the outside of the substrate 100 from the
micro lens 180 is changed, and thus, the light may be
blocked in the device and not be extracted to the outside of
the substrate 100. That is, when the width d1 of the reflective
pattern 120 is greater than the distance D1, an amount of the
light blocked in the device increases and light extraction
efficiency may be reduced.

[0089] In one embodiment of the present disclosure, each
of the protrusions of the micro lenses 180 can include two
convex portions located on opposite two sides of the recess.
A width (d1) of the reflective pattern 120 is smaller than a
distance (D2) between two centers of the two convex
portions.

[0090] Meanwhile, the reflective pattern 120 may be made
of a metal material. For example, the reflective pattern 120
may be made of metal such as silver (Ag), copper (Cu), gold
(Au), tin (Sn), and aluminum (Al), but the reflective pattern
120 according to the exemplary embodiment is not limited
thereto. The reflective pattern 120 is beneficially made of
metal having a high reflectivity.

[0091] The micro lens 180 includes slopes 130 and 140,
and each of the slopes 130 and 140 can be a wall surrounding
the recess. In this case, a first slope 130 and a second slope
140 extended in a first direction may configure the protru-
sion of the micro lens 180. The overcoating layer 190
includes the micro lens 180 described above to extract the
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light blocked in the organic light emitting diode display
device to the outside of the substrate 100, thereby improving
light efficiency.

[0092] An angle between the inclination of the slopes 130
and 140 surrounding the micro lens and a horizontal surface
of the recess may be 40° to 60° or 120° to 140°.

[0093] Accordingly, the light extraction efficiency of the
micro lens may be enhanced. Particularly, multiple reflection
of the light generated from the organic emission element
may occur due to the inclination of the slopes 130 and 140
surrounding the recess of the micro lens, thereby increasing
the amount of light emitted to the outside.

[0094] Further, the shape of the micro lens 180 is not
limited to the configuration illustrated in FIG. 4, and may
have various shapes including the shapes illustrated in FIGS.
5 and 6. FIG. 5 is a diagram illustrating a micro lens and a
reflective pattern according to another exemplary embodi-
ment of the present disclosure. FIG. 6 is a diagram illus-
trating a micro lens and a reflective pattern according to yet
another exemplary embodiment of the present disclosure.
[0095] The exemplary embodiments illustrated in FIGS. 5
and 6 may include the same constituent elements as the
exemplary embodiment described above. Thus, the duplica-
tive description thereof may be omitted. Further, like con-
stituted elements have like reference numerals.

[0096] As compared to the FWHM F1 of the micro lens
180 illustrated in FIG. 4, a full width at half maximum
(FWHM) F2 of a micro lens 280 illustrated in FIG. 5 is
smaller. Herein, a FWHM of a micro lens may be defined by
awidth of a concave portion of the micro lens at the location
of the half height of the micro lens. The FWHM of the micro
lens may be determined according to an amount of exposure
to be irradiated onto an overcoating layer material in the
process of forming the micro lens, a material of the over-
coating layer, and the like.

[0097] Further, the micro lens 280 according to another
exemplary embodiment may include a recess and slopes 230
and 240 surrounding the recess. Further, the inclination of
the slopes 230 and 240 surrounding the recess may form an
angle of 40° to 60° or 120° to 140° with a horizontal surface.

[0098] However, the FWHM F1 of the micro lens 180
illustrated in FIG. 4 is larger than the FWHM F2 of the
micro lens 280 illustrated in FIG. 5, and thus the inclination
of the slopes 130 and 140 surrounding the recess of the
micro lens 180 of FIG. 4 may be smaller than the inclination
of the slopes 230 and 240 surrounding the recess of the
micro lens 280 of FIG. 5. As such, the shape of the micro
lens according to the exemplary embodiment of the present
disclosure may be freely adjusted by controlling a condition
including an amount of exposure, the material of the over-
coating layer, and the like, and as a result, a desired light
extraction effect can be expected.

[0099] Further, even the reflective pattern 120 in FIG. 5
may be disposed in an area corresponding to the first area
250 of the micro lens 280. A width d2 of the reflective
pattern 120 may be smaller than the distance D2 between the
two centers of the adjacent two recesses of the micro lenses
280.

[0100] In FIG. 6, micro lenses 380 may be spaced apart
from each other on the substrate 100 on a cross section. In
this case, the micro lens 380 may be constituted by a recess
and walls 330 and 340 surrounding the recess. In this case,
the inclination of the walls 330 and 340 surrounding the
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recess of micro lens may form an angle of 40° to 60° or 120°
to 140° with a horizontal surface.

[0101] In FIG. 6, the micro lens 380 and another micro
lens adjacent to the micro lens 380 may be spaced apart from
each other. Accordingly, a separation space may be formed
between the micro lens 380 and another micro lens adjacent
to the micro lens 380.

[0102] In one embodiment of the present disclosure, the
overcoating layer has one or plural openings, as illustrated
in FIG. 6. Each of the protrusions of the micro lenses 380
includes two convex portions spaced apart from each other
by the opening. The reflective pattern 120 is disposed in the
separation space corresponding to the opening, and the
separation space corresponds to the recess of the micro lens
380.

[0103] The micro lens 380 may be formed on the over-
coating layer through a mask process. Whether the separa-
tion space between the micro lenses 380 is formed or not and
a width of the separation space may be determined accord-
ing to a separation distance of mask patterns and an amount
of exposure during the mask process.

[0104] In detail, micro lens 380 patterns for forming the
micro lens 380 on the overcoating layer may be disposed on
the mask to be spaced apart from each other. When the
separation distance between the micro lens 380 patterns
disposed on the mask is large, the separation distance
between the micro lenses 380 formed on the overcoating
layer is large, and as the exposure amount increases during
the mask process, the separation distance between the micro
lenses 380 may also increase.

[0105] Inthis case, the separation space between the micro
lens 380 and another micro lens 380 adjacent to the micro
lens 380 may be formed to be smaller than a distance D3 of
the adjacent two recesses of the micro lenses 380. Accord-
ingly, the light extraction effect through the micro lens 380
may be enhanced.

[0106] Meanwhile, in an area corresponding to the sepa-
ration space formed between the micro lenses 380, the
reflective pattern 120 may be disposed. The reflective pat-
tern 120 is disposed in the separation space between the
micro lenses 380, and thus even in the case where a color
filter layer (not illustrated) is exposed by the separation
space, the reflective pattern 120 is disposed on the exposed
color filter layer (not illustrated) to reduce or prevent the
color filter layer (not illustrated) from being exposed.
Accordingly, outgassing by the color filter layer (not illus-
trated) may be reduced or prevented.

[0107] Herein, a width d3 of the reflective pattern 120 may
be smaller than a distance D3 of the protrusion of the micro
lens 380. Accordingly, the light extraction effect of the
reflective pattern 120 may be enhanced.

[0108] In the organic light emitting diode display device
according to an embodiment of the present disclosure, micro
patterns may have various shapes. A cross-sectional view of
the organic light emitting diode display device to which the
plurality of micro lenses and the plurality of reflective
patterns are applied as described above will now be
described in detail. FIG. 7 is a cross-sectional view illus-
trating an organic light emitting diode display device
according to an exemplary embodiment of the present
disclosure.

[0109] Referring to FIG. 7, a plurality of micro lenses 180
are formed on the overcoating layer 190. In this case, the
plurality of micro lenses 180 may be formed to overlap a
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color filter layer 109 disposed on the protective layer 108.
Further, the plurality of micro lenses 180 may be disposed
at a location corresponding to the emission area and the
non-emission area defined by the bank pattern 112. As such,
the plurality of micro lenses 180 are disposed in the area
corresponding to the emission area to extract the light
emitted from the organic emission element to the outside of
the substrate 100. That is, the plurality of micro lenses 180
are beneficially disposed only in the area for light extraction.
Accordingly, the light extraction efliciency may be
enhanced. In addition, the plurality of reflective patterns 120
may be disposed on the color filter layer 108 so as to
correspond to the recess.

[0110] A first electrode 111 of an organic emission element
EL which is connected with the drain electrode 107 of the
thin film transistor Tr is disposed on the overcoating layer
190. Herein, the first electrode 111 may be formed according
to a morphology of the overcoating layer 110. That is, in the
first electrode 111, recesses and protrusions may be alter-
nately disposed in an area corresponding to the area where
the micro lens 180 is formed on the overcoating layer 190.
[0111] Further, even in the organic emission layer 113 and
the second electrode 114 of the organic emission element EL
disposed on the first electrode 111, recesses and protrusions
may be alternately disposed in an area corresponding to the
area where the micro lens 180 is formed on the overcoating
layer 190. That is, the reflective pattern 120 may be disposed
in an area corresponding to the recesses of the first electrode
111, the organic emission layer 113, and the second electrode
114 of the organic emission element EL. The reflective
pattern 120 may be disposed in an area corresponding to the
recess of the plurality of micro lenses 180 in the emission
area (the area without the bank pattern).

[0112] FIG. 7 illustrates an organic light emitting diode
display device applying the micro lens 1480 according to the
exemplary embodiment of the present disclosure, but the
present disclosure is not limited thereto and other types of
micro lenses according to the other exemplary embodiments
as described above may be applied.

[0113] A location of a reflective pattern according to
another exemplary embodiment of the present disclosure
will now be described below with reference to F1G. 8. FIG.
8 is a diagram illustrating a location of a reflective pattern
according to another exemplary embodiment of the present
disclosure. FIG. 8 may include the same constituent ele-
ments as the exemplary embodiments described above.
Thus, the duplicative description thereof may be omitted.
Further, similar constituted elements have similar reference
numerals.

[0114] Referring to FIG. 8, a reflective pattern 220 accord-
ing to another exemplary embodiment of the present disclo-
sure may be disposed between an overcoating layer 290 and
a first electrode 211 in an area corresponding to a recess of
the overcoating layer 290. That is, the reflective pattern 220
is disposed on the overcoating layer 290 in the area corre-
sponding to the recess of the overcoating layer 290 and may
be disposed below the first electrode 211.

[0115] As described above, when the reflective pattern 220
is positioned, the overcoating layer 290 with the plurality of
micro lenses is formed. Thereafter, a metal layer is formed
on the overcoating layer 290 and a photoresist is formed on
the metal layer. In addition, the reflective pattern 220 is
formed in the area corresponding to the recess of the
overcoating layer 290 by wet-etching the metal layer.
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[0116] As such, the reflective pattern 220 is disposed on
the overcoating layer 290 to reduce or prevent the plurality
of micro lenses from being irregularly formed due to mois-
ture, impurities, and the like which may be generated in the
process of forming the reflective pattern 220. In detail, the
reflective pattern 220 according to the exemplary embodi-
ment is formed after the overcoating layer 290 including the
plurality of micro lenses is formed to reduce or prevent the
micro lenses from being irregularly formed due to impurities
generated in the process of forming the reflective pattern
220.

[0117] Meanwhile, the recess of the overcoating layer 290
may be flatly formed as compared with the recess of the
overcoating layer 190 illustrated in FIG. 4, but the exem-
plary embodiment is not limited thereto. Further, the first
electrode 211, the organic emission layer 213, and the
second electrode 214 which are formed on the reflective
pattern 240 may be formed flatly as compared with the first
electrode 111, the organic emission layer 113, and the second
electrode 114 illustrated in FIG. 4 in the area corresponding
to the recess of the overcoating layer 290 by the reflective
pattern 220, but the exemplary embodiment is not limited
thereto.

[0118] An organic light emitting diode display device
according to an embodiment of the present disclosure may
have effects of reducing reflectivity, reducing or preventing
light leakage, and enhancing the light extraction efficiency.
This will now be described with reference to FIGS. 9 to 11.
[0119] FIG. 9 is a diagram illustrating a principle of
reducing reflectivity in an organic light emitting diode
display device according to an exemplary embodiment of
the present disclosure. For convenience of description, a
configuration in which the reflective pattern 120 is disposed
below an overcoating layer 190 will be mainly described.
However, a configuration in which a reflective pattern 120 is
disposed on the overcoating layer 190 may also reduce
reflectivity.

[0120] Referring to FIG. 9, the overcoating layer 190
including a plurality of reflective patterns 120 and a plurality
of micro lenses 180 according to the exemplary embodiment
of the present disclosure is disposed on the substrate 100.
Further, a polarizing plate 110 is disposed on the substrate
100. The polarizing plate 110 may be disposed by overlap-
ping a polarizing plate having a polarization axis in a
predetermined direction and having a predetermined retar-
dation value.

[0121] Herein, while an external light 500 incident on a
rear surface of the substrate 100 passes through the polar-
izing plate 110, the light in the same direction as the
polarization axis of the polarizing plate 110 is transmitted. In
addition, the light polarized in the predetermined direction is
circularly polarized due to the predetermined retardation
value to be transmitted into the substrate 100. The light
transmitted into the substrate 100 is reflected by the second
electrode 114 of the organic emission element FL to be
retarded at 180° from the light passing through the polariz-
ing plate 110. The path of the retarded light may be changed
in the substrate 100 direction again.

[0122] Meanwhile, the overcoating layer 190 includes the
plurality of micro lenses 180 and thus the first electrode 111,
the organic emission layer 113, and the second electrode 114
of the organic emission element EL, also have a shape in
which the recesses and the protrusions are alternately dis-
posed. Herein, the second electrode 114 reflects the light
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incident from the substrate 100, and in this case, a part of the
reflected light is shifted in an opposite direction with respect
to the polarization axis of the polarizing plate 110.

[0123] However, the second electrode 114 is not flatly
formed, and thus the remaining part of the light incident
from the substrate 100 is reflected in the same state as the
polarization axis of the polarizing plate 110. As a result, the
reflectivity of the organic light emitting diode display device
may be enhanced.

[0124] Meanwhile, in the exemplary embodiment of the
present disclosure, the reflective pattern 120 is disposed in
the area corresponding to the recess of the micro lens 180
formed on the overcoating layer 190. The reflective pattern
120 may be disposed on an insulating layer disposed on the
thin film transistor and a color filter layer disposed on the
substrate 100. In this case, the light in the same direction as
the polarization axis of the polarizing plate 110 is incident to
be circularly polarized due to a predetermined retardation
value and the circularly polarized light is then incident on
the substrate 100. The light incident on the substrate 100 is
reflected by the reflective pattern 120 and the path of the
light reflected by the reflective pattern 120 is changed in the
substrate 100 direction.

[0125] The light of which the path is changed in the
substrate 100 direction passes through the polarizing plate
having the predetermined retardation value to reach the
polarizing plate having the predetermined polarization axis.
However, while the light of which the path is changed in the
substrate 100 direction passes through the polarizing plate
having the predetermined retardation value, the polarization
direction may be shifted in an opposite direction with
respect to the polarization axis of the polarizing plate having
the predetermined polarization axis.

[0126] Accordingly, the light reflected by the reflective
pattern 120 may not be emitted to the outside of the substrate
100. That is, the reflectivity by the external light 500 may be
decreased in the area where the reflective pattern 120 is
disposed. In other words, in the exemplary embodiment of
the present disclosure, the reflective pattern 120 is disposed
in the area corresponding to the recess of the micro lens 180
to reduce or prevent the reflection of the external light 500
in the area with the reflective pattern 120. As a result, the
display device according to the exemplary embodiment of
the present disclosure may reduce the reflectivity of the
external light 500 in proportion to the area having the
reflective pattern 120.

[0127] Next, a principle of suppressing a light leakage
phenomenon in the organic light emitting diode display
device according to the exemplary embodiment of the
present disclosure will now be described below with refer-
ence to FIG. 10. For convenience of description, a configu-
ration in which the reflective pattern 120 is disposed below
the overcoating layer 190 will be mainly described. Even in
a configuration in which the reflective pattern 120 is dis-
posed on the overcoating layer 190, a light leakage may be
suppressed. FIG. 10 is a diagram illustrating a principle of
suppressing a light leakage phenomenon in an organic light
emitting diode display device according to an exemplary
embodiment of the present disclosure.

[0128] Referring to FIG. 10, a plurality of reflective pat-
terns 120 and the overcoating layer 190 including a plurality
of micro lenses 180, and the organic emission element EL
according to the exemplary embodiment of the present
disclosure are disposed on the substrate 100. In this case,
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refractive indices of the first electrode 111 and the organic
emission layer 113 of the organic emission element EL may
be greater than refractive indices of the substrate 100 and the
overcoating layer 190. For example, the refractive indices of
the substrate 100 and the overcoating layer 190 may be
approximately 1.5 and the refractive indices of the first
electrode 111 and the organic emission layer 113 of the
organic emission element EL may be 1.7 to 2.0.

[0129] In this case, a part of the light emitted from the
organic emission layer 113 is reflected by the second elec-
trode 114 and thus the light path is shifted in the first
electrode 111 direction, and the remaining part is emitted in
the first electrode 111 direction. That is, most of the light
generated by the organic emission layer 113 is directed in the
first electrode 111 direction.

[0130] Herein, since the reflective indices of the organic
emission layer 113 and the first electrode 111 are almost the
same as each other, the path of the light generated from the
organic emission layer 113 may not be changed at an
interface between the organic emission layer 113 and the
first electrode 111. Meanwhile, in the light passing through
the first electrode 111, the light incident at a threshold angle
or more may be totally reflected at the interface between the
first electrode 111 and the overcoating layer 190 due to a
difference in refractive index between the first electrode 111
and the overcoating layer 190.

[0131] In this case, the light which is totally reflected at
the interface between the first electrode 111 and the over-
coating layer 190 passes through the substrate 100 having
almost the same refractive index as the overcoating layer
190 to reach the polarizing plate 110 and is reflected in the
polarizing plate 110 again and then the path is shifted in the
substrate 100 direction. Herein, a part of the light directed in
the substrate 100 direction reaches the micro lens of adjacent
pixels emitting different color of light to cause a light
leakage phenomenon.

[0132] Meanwhile, in the exemplary embodiment of the
present disclosure, the reflective pattern 120 is disposed in
the area corresponding to the recess of the micro lens 180
formed on the overcoating layer 190 to reduce or prevent the
light directed at an angle greater than a total reflection
threshold angle a from reaching the micro lens 180 of
another adjacent pixel.

[0133] In detail, a total reflection of the light generated
from the organic emission layer 113 may occur at the
interface between the first electrode 111 and the overcoating
layer 190. Herein, the light directed at the angle greater than
a total reflection threshold angle ‘a’ is reflected again at the
interface between the substrate 100 and the polarizing plate
110 by passing through the overcoating layer 190 and the
substrate 100 and then the light path is shifted in the
substrate 100 direction.

[0134] Thereafter, the light of which the path is changed in
the substrate 100 direction passes through the substrate 100
again to reach the reflective pattern 120 disposed on the
substrate 100. The light reaching the reflective pattern 120 is
reflected by the reflective pattern 120 and the path is shifted
in the polarizing plate 110 direction again, and the light
reaching the polarizing plate 110 passes through the sub-
strate 100 again to reach the reflective pattern 120. That is,
the light directed at an angle greater than the total reflection
threshold angle ‘a’ reaches the polarizing plate 110 and then
reaches the reflective pattern 120 at least once to be blocked
in the substrate 100. Accordingly, the light directed at an
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angle greater than the total reflection threshold angle “a’ is
present in the blocked state in the substrate 100.

[0135] As such, in the organic light emitting diode display
device according to the exemplary embodiment of the
present disclosure, even in the case where the light directed
at an angle greater than the total reflection threshold angle
‘a’ is generated, the light may not reach the micro lens 180
of another pixel by the reflective pattern 120 to reduce or
prevent a light leakage phenomenon.

[0136] Next, a principle of improving light extraction
efficiency in an organic light emitting diode display device
according to an exemplary embodiment of the present
disclosure will now be described with reference to FIG. 11.
FIG. 11 is a diagram illustrating a principle of improving
light extraction efliciency in the organic light emitting diode
display device according to the exemplary embodiment of
the present disclosure. For convenience of description, a
configuration in which the reflective pattern 120 is disposed
below the overcoating layer 190 will be mainly described.
Even in a configuration in which the reflective pattern 120
is disposed on the overcoating layer 190, light extraction
efficiency may be improved.

[0137] Referring to FIG. 11, a plurality of reflective pat-
terns 120 and the overcoating layer 190 including a plurality
of micro lenses 180, and the organic emission element EL
according to the exemplary embodiment of the present
disclosure are disposed on the substrate 100.

[0138] The micro lenses 180 are divided into the first area
150, the second area 160, and the third area 155 and the light
extraction efficiency is most excellent in the second area
160. Particularly, a thickness of the organic emission layer
113 which follows a morphology of the overcoating layer
190 is formed to be smallest and thus the current density of
the second area 160 is high. As a result, an electric filed is
strongly applied to the second area 160, and thus primary
emission is caused in the organic emission element disposed
in the area corresponding to the second area 160.

[0139] Further, due to the slope formed in the second area
160 of the micro lens 180, the light extraction efficiency of
the light generated from the organic emission element is the
highest in the second area 160. For example, when the micro
lens 180 is constituted by a recess, a first slope 130 sur-
rounding the recess, and a second slope 140 extended from
the first slope 130 along the first direction, the light gener-
ated from the organic emission element is incident on the
first slope 130 of the second area 160 of the micro lens 180
to be crashed into the first slope 130 or the second slope 140,
and thus an amount of light extracted to the outside of the
substrate 100 is increased. In other words, the light gener-
ated from the organic emission element EL is incident on the
second slope 140 of the micro lens 180, and the light
directed at an angle of -30° to —90° or 30° to 90° based on
a line vertical to a tangent line of the second slope 140 is
crashed into the second slope 140 and the first slope 130
extended in the first direction to be extracted to the outside
of the substrate 100.

[0140] Further, the light directed at an angle of =30° to 30°
based on the line vertical to the tangent line of the second
slope 140 may not reach the second slope 140 and the first
slope 130 extended in the first direction and thus may not be
extracted to the outside of the substrate 100 to be blocked in
the element.

[0141] Meanwhile, in the organic light emitting diode
display device according to the exemplary embodiment of
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the present disclosure, the reflective pattern 120 is disposed
in the area corresponding to the recess of the micro lens 180
formed on the overcoating layer 190, thereby further
enhancing light extraction efficiency.

[0142] In detail, based on a line vertical to a straight line
representing the inclination of the second slope 140 in the
light generated from organic emission element EL, the light
directed at an angle of -30° to 30° reaches the reflective
pattern 120 disposed in the area corresponding to the recess
of the micro lens 180. The light reaching the reflective
pattern 120 reaches another micro lens 180 adjacent to the
micro lens 180 to which the light generated from the organic
emission element EL is incident on be extracted to the
outside of the substrate 100. As such, the light incident at an
angle of -30° to 30° based on the line vertical to the tangent
line of the second slope 140 reaches the reflective pattern
120 at least once. As a result, based on the line vertical to the
tangent line of the second slope 140, the light is shifted into
the light directed at an angle of =30° to =90° or 30° to 90°
to be extracted to the outside of the substrate 100.

[0143] In the aforementioned exemplary embodiment, the
second slope 140 of the micro lens 180 is mainly described,
but the light extracted to the first slope 130 of the micro lens
180 may be extracted to the outside of the substrate 100
through the same or similar process.

[0144] As such, in the organic light emitting diode display
device according to the exemplary embodiment of the
present disclosure, based on the line vertical to the tangent
line of the second slope 140 in the light generated from the
organic emission element EL, up to the light directed at an
angle of -30° to 30° is extracted to the outside of the
substrate 100, thereby improving light extraction efficiency.
[0145] As described above, in an organic light emitting
diode display device according to an exemplary embodiment
of the present disclosure, the reflective pattern 120 is dis-
posed in the area corresponding to the recess of the micro
lens 180 formed on the overcoating layer 190, thereby
reducing reflectivity, reducing or preventing a light leakage
phenomenon, and enhancing light extraction efficiency.
[0146] 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.

[0147] 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 embodiment can be modified.

What is claimed is:
1. An organic light emitting diode display device, com-
prising:
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an overcoating layer on a substrate and including a

plurality of micro lenses;

an organic emission element including a first electrode, an

organic emission layer and a second electrode, the
organic emission element on the overcoating layer and
having a curve according to a shape of the plurality of
micro lenses, each of the plurality of micro lenses
including a recess and a protrusion; and

a reflective pattern in an area corresponding to the recess.

2. The organic light emitting diode display device of
claim 1, wherein recesses of the plurality of micro lenses are
spaced apart from each other by protrusions of plurality of
micro lenses.

3. The organic light emitting diode display device of
claim 2, wherein the recesses and the protrusions are alter-
nately disposed.

4. The organic light emitting diode display device of
claim 1, wherein each protrusion includes a slope, and
wherein an angle of the slope relative to a horizontal surface
of the organic emission element is in a range of 40° to 60°
or in a range of 120° to 140°.

5. The organic light emitting diode display device of
claim 1, wherein the overcoating layer has at least one
opening, the protrusion includes two convex portions spaced
apart from each other by the at least one opening, the
reflective pattern is disposed in a separation space corre-
sponding to the at least one opening, and wherein the
separation space corresponds to the recess.

6. The organic light emitting diode display device of
claim 1, further comprising a polarizing plate, wherein the
reflective pattern is disposed between the organic emission
layer and the polarizing plate.

7. The organic light emitting diode display device of
claim 1, wherein refractive indices of the first electrode and
the organic emission layer are greater than refractive indices
of the overcoating layer and the substrate.

8. The organic light emitting diode display device of
claim 1, wherein the emission layer transmits an emission
light, and wherein the emission light is incident on a
polarizing plate and is reflected by the polarizing plate to
generate a reflection light, and wherein the reflective pattern
is located on a path of the reflection light.

9. The organic light emitting diode display device of
claim 1, wherein the protrusion includes two convex por-
tions, a width of the reflective pattern is smaller than a
distance between two centers of the two convex portions.

10. The organic light emitting diode display device of
claim 1, wherein a width of the reflective pattern is smaller
than a distance between two centers of two of the recesses
that are immediately adjacent to each other.

11. The organic light emitting diode display device of
claim 1, wherein the reflective pattern is disposed between
the overcoating layer and the substrate.

12. The organic light emitting diode display device of
claim 1, wherein in the area corresponding to the recess, the
reflective pattern is disposed on a color filter layer, wherein
the color filter layer is disposed on the substrate or an
insulating layer, and wherein the substrate or the insulating
layer is disposed on the thin film transistor.

13. The organic light emitting diode display device of
claim 1, wherein in the area corresponding to the recess, the
reflective pattern is disposed between the overcoating layer
and the first electrode.
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14. The organic light emitting diode display device of
claim 1, further comprising:

a bank pattern between the overcoating layer and the first
electrode, wherein the bank pattern defines an emission
area and a non-emission area;

wherein the plurality of micro lenses are provided in an
area corresponding to the emission area.

15. The organic light emitting diode display device of
claim 1, wherein each of the plurality of micro lenses has a
first area corresponding to the recess, a second area corre-
sponding to a wall surrounding the recess, and a third area
corresponding to a convex portion of the protrusion, and
wherein the reflective pattern is disposed in the area corre-
sponding to the first area.

16. An organic light emitting diode display device, com-
prising:
an overcoating layer on a substrate, wherein the overcoat-
ing layer has a non-flat surface; and

an organic emission element including a first electrode, an
organic emission layer and a second electrode, the
organic emission element on the overcoating layer and
having a curve according to a shape of the non-flat
surface; and

a reflective pattern between the first electrode and the
substrate.

17. The organic light emitting diode display device of
claim 16, wherein the overcoating layer includes a plurality
of micro lenses on the non-flat surface, each of the plurality
of micro lenses includes a protrusion and a recess, the
overcoating layer has at least one opening, the protrusion
includes two convex portions spaced apart from each other
by the at least one opening, the reflective pattern is disposed
in a separation space corresponding to the at least one
opening, and the separation space corresponds to the recess.

18. The organic light emitting diode display device of
claim 16, further comprising a polarizing plate, wherein the
reflective pattern is disposed between the organic emission
layer and the polarizing plate.

19. The organic light emitting diode display device of
claim 17, wherein a width of the reflective pattern is smaller
than a distance between two centers of the two convex
portions.

20. The organic light emitting diode display device of
claim 17, wherein a width of the reflective pattern is smaller
than a distance between two centers of two of the recesses
that are immediately adjacent to each other.

21. The organic light emitting diode display device of
claim 16, wherein the overcoating layer includes a plurality
of micro lenses on the non-flat surface, each of the plurality
of micro lenses includes a recess and a protrusion, the
reflective pattern is disposed in an area corresponding to the
recess.

22. The organic light emitting diode display device of
claim 21, wherein in the area corresponding to the recess, the
reflective pattern is disposed on a color filter layer, the color
filter layer is disposed on the substrate or an insulating layer,
and wherein the substrate or the insulating layer is disposed
on the thin film transistor.
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