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(57) ABSTRACT

An organic light emitting display device including: a sub-
strate; a plurality of first electrodes formed over the substrate;
a pixel defining layer (PDL) formed over the substrate, and
separating the plurality of first electrodes from one another
when viewed in a thickness direction of the display device; a
plurality of light emitting layer portions formed over one of
the plurality of first electrodes; at least a second electrode
formed over the plurality of light emitting layer portions; and
a filter unit formed over the at least a second electrode. The
filter unit includes a black matrix layer defining a plurality of
openings, an organic layer formed over the black matrix layer
and the plurality of openings, and comprising a plurality of
lens-shaped embossed portions, and a plurality of color filters
formed over the organic layer.
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ORGANIC LIGHT EMITTING DISPLAY
DEVICE AND MANUFACTURING METHOD
THEREOF

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is based on and claims priority
from Korean Patent Application No. 10-2012-0081343, filed
on Jul. 25,2012, with the Korean Intellectual Property Office,
the present disclosure of which is incorporated herein in its
entirety by reference.

TECHNICAL FIELD

[0002] The present disclosure relates to an organic light
emitting display device and a manufacturing method thereof.

BACKGROUND

[0003] An organic light emitting display device is in the
limelight as a next-generation display because of merits such
as low voltage driving, a light and thin film type, a wide
viewing angle, and a rapid response speed. In particular,
recently, researches on a flexible display apparatus using an
organic light emitting device have been actively in progress.
[0004] When the organic light emitting display device is
viewed under an environment in which external light such as
sunlight exists, there is a problem in that visibility is deterio-
rated due to light reflected onto the device.

SUMMARY

[0005] One aspect provides an organic light emitting dis-
play device capable of preventing visibility from being dete-
riorated due to external light and improving a viewing angle
characteristic.

[0006] An embodiment provides an organic light emitting
display device, including: a substrate; a plurality of first elec-
trodes formed over the substrate; a pixel defining layer (PDL)
formed over the substrate, and separating the plurality of first
electrodes from one another when viewed in a thickness
direction of the display device; a plurality of light emitting
layer portions, each of which formed over one of the plurality
of first electrodes; atleast a second electrode formed over the
plurality of light emitting layer portions; and a filter unit
formed over the second electrode, in which the filter unit
includes a black matrix layer defining a plurality of openings,
an organic layer formed over the black matrix layer and the
plurality of openings, and comprising a plurality of lens-
shaped embossed portions, and a plurality of color filters
formed over the organic layer.

[0007] The plurality of light emitting layer portions may
include a red light emitting layer portion, a green light emit-
ting layer portion, and a blue emitting layer portion, and the
plurality of color filters may include a red filter, a green filter,
and a blue filter which correspond to the red light emitting
layer portion, the green light emitting layer portion, the blue
light emitting layer portion, respectively.

[0008] Each of the plurality of light emitting layer portions
may include a white light emitting material, and the plurality
of color filters may include a red filter, a green filter and a blue
filter, each of which is disposed over the white light emitting
material of one of the light emitting layer portions.

[0009] The black matrix may be formed to overlap the pixel
defining layer when viewed in the thickness direction.
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[0010] The black matrix may have a light absorptive prop-
erty.
[0011] Each of the lens-shaped embossed portions may

have a convex-lens shape.

[0012] Each of the lens-shaped embossed portions may
have a concave-lens shape.

[0013] The plurality of first electrodes, the plurality of light
emitting layer portions and the at least a second electrode may
be configured to form a plurality of pixels which are separated
from one another by the pixel defining layer when viewed in
the thickness direction, the plurality of lens-shaped embossed
portions are formed at an area corresponding to the plurality
of pixels.

[0014] One of the plurality of embossed portions may be
formed for each of the plurality of pixels.

[0015] Two or more embossed portions among the plurality
of embossed portions may be formed for each of the plurality
of pixels.

[0016] A refractive index of the convex lens-shaped
embossed portions may be about 1.7 or more.

[0017] The organic layer may be formed by containing a
negative photoresist composition.

[0018] The negative photoresist composition may be made
of novolac resin, hexa methoxy methyl melamine (HMMM)
and SU-8-based materials.

[0019] A refractive index of the concave lens-shaped
embossed portions may be about 1.3 or less.

[0020] The organic layer may be formed by containing a
positive photoresist composition.

[0021] The positive photoresist composition may be made
of poly methyl methacrylate (PMMA), poly methyl glutarim-
ide (PMGI), phenol formaldehyde resin (DNQ/Novolac) and
AZ-based materials.

[0022] An angle between the embossed portion and a sur-
face paraller to the substrate may be in the range of about 15
degrees to about 70 degrees.

[0023] A plurality of thin film transistor layers may be
formed over the substrate, and an insulation layer may be
formed over the plurality of thin film transistor layers.
[0024] A protective layer may be formed between the sec-
ond electrode and the filter unit.

[0025] At least one of a hole injection layer (HIL) and a
hole transfer layer (HTL) may be disposed between the first
electrode and one of the light emitting layer portions.

[0026] Atleast one of an electron injection layer (ETL) and
an electron transfer layer (ETL) and an electron injection
layer (EIL) may be included between one of the light emitting
layer portions and the second electrode.

[0027] Another embodiment provides a method of making
an organic light emitting display device, including: forming a
black matrix having an opening over a thin film encapsulation
layer; forming an organic layer over the black matrix; expos-
ing the entire surface of the organic layer to light; developing
the organic layer; and forming a color filter compatible with a
light emitting layer over the organic layer and flattening the
color filter.

[0028] Theorganic layer may contain a positive photoresist
composition.
[0029] The organic layer may contain a negative photore-

sist composition.

[0030] According to the embodiments, it is possible to
improve visibility of external light and a viewing angle char-
acteristic in the organic light emitting display device. Further,
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it is possible to simplify a manufacturing process in the
organic light emitting display device.

[0031] The foregoing summary is illustrative only and is
not intended to be in any way limiting. In addition to the
illustrative aspects, embodiments, and features described
above, further aspects, embodiments, and features will
become apparent by reference to the drawings and the fol-
lowing detailed description.

BRIEF DESCRIPTION OF THE DRAWINGS

[0032] FIG. 1 is a diagram illustrating an organic light
emitting display device to which a polarizer or polaroid film
is attached.

[0033] FIG. 2 is a diagram illustrating an organic light
emitting display device according to an embodiment.

[0034] FIG.3A is an example of an embossed portion shape
formed on an organic layer in the embodiment of F1G. 2.
[0035] FIG. 3B is another example of an embossed portion
shape formed on an organic layer in the embodiment of FIG.
2.

[0036] FIGS. 4A to 4] are diagrams for describing a manu-
facturing method of the organic light emitting display device
according to the embodiment.

[0037] FIGS. 5A to 5B are examples of comparing light
emitting efficiencies in Example of the present embodiment
and Comparative Example.

[0038] FIG. 6 is an example of comparing viewing angle
characteristics of the organic light emitting display devices in
Example of the present embodiment and Comparative
Example.

[0039] FIG. 7 is a diagram illustrating an organic light
emitting display device according to another embodiment.
[0040] FIGS. 8A to 8D are diagrams for describing a manu-
facturing method of the organic light emitting display device
according to another embodiment.

DETAILED DESCRIPTION

[0041] Hereinafter, embodiments will be described in more
detail with reference to the accompanying drawings. The
scope of the present invention is not limited to embodiments
to be described below and the accompanying drawings.
Embodiments to be described below and illustrated in the
drawings may be modified and utilized in various different
ways.

[0042] For reference, respective components and shapes
thereof are schematically drawn or exaggeratedly drawn in
the accompanying drawings for easy understanding. Like
reference numerals designate like elements throughout the
drawings.

[0043] Ttwill be understood that when a layer or an element
is described as being “on” another layer or element, it may be
directly disposed on another layer or element, or an interven-
ing layer or element may also be present.

[0044] Asanexample for solving the problem regarding the
visibility, as illustrated in FIG. 1, a method of attaching a
polarizer or a polaroid film onto an encapsulation layer of the
organic light emitting display device may be applied.

[0045] The organic light emitting display device illustrated
in FIG. 1 includes a substrate 110, a first electrode 120 dis-
posed on the substrate 110, a pixel defining layer 130 for
sectioning the first electrode 120, light emitting layers 140R,
140G, and 140B formed on the first electrode 120, a second
electrode 150 formed on the light emitting layer 140, and a
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protective layer 160 formed on the second electrode 150, and
apolarizer or polaroid film which is polarized in one direction
in order to prevent reflection of external light is disposed on
the protective layer 160.

[0046] Asillustrated in FIG. 1, by attaching the polarizer or
polaroid film to the organic light emitting display device, it is
possible to prevent reflection due to external light. However,
there may still be a problem in that extraction efficiency of
light generated from the light emitting layer is reduced due to
the polarizer or polaroid film.

[0047] FIG. 2 is a diagram illustrating an organic light
emitting display device according to an embodiment.

[0048] In embodiments, the organic light emitting display
device of FIG. 2 includes a substrate 210, a plurality of first
electrodes 220 formed on the substrate 210, a pixel defining
layer 230 formed on the substrate and separating the plurality
of first electrodes 220 from one another when viewed in a
thickness direction of the display device, a plurality of light
emitting layers 240R, 240G, and 240B formed above the first
electrodes 220, a second electrode 250 formed above the light
emitting layer 240, a protective layer 260 formed on the
second electrode 250, and a filter unit 270 formed above the
protective layer 260. Here, the filter unit 270 includes a black
matrix 271 formed at a position overlapping with the pixel
defining layer 230 when viewed in the thickness direction, an
organic layer 272 formed on the protective layer 260 where
the black matrix 271 is patterned, and color filters 273R,
273G, and 273B formed above the organic layer 272 and
having colors corresponding to the light emitting layers
240R, 240G, and 240B.

[0049] The substrate 210 may be made of various materials
such as glass, metal, and plastic and may be formed by using
aflexible material. Inthe case of a rear light emission in which
animage is implemented in a substrate direction, the substrate
210 needs to be made of a light transmitting material, but in
the case of a front light emission, the substrate 210 is not
necessarily required to be made of the light transmitting
material. Hereinafter, for uniformly describing, a front light
emission type organic light emitting display device will be
described as an example.

[0050] The first electrode 220 may be formed on the sub-
strate 210. The first electrode 220 may include a reflective
layer which is made of gold (Au), platinum (Pt), nickel (Ni),
tungsten (W), chromium (Cr), molybdenum (Mo), iron (Fe),
cobalt (Co), copper (Cu), palladium (Pd), titanium (T1), and
compounds thereof. In addition to the reflective layer, the first
electrode 220 may further include a transparent layer which is
made of indium tin oxide (ITO) and indium zinc oxide (IZ0),
which have a high work function. In addition, the first elec-
trode 220 may be made of various materials which are known
in the art. Further, the first electrode 220 may act as an anode
electrode.

[0051] Although not illustrated in FIG. 2, a thin film tran-
sistor and an insulation layer protecting the thin film transis-
tor may be further included between the substrate 210 and the
first electrode 220. In this case, at least one thin film transistor
is formed for each pixel and may be electrically connected
with the first electrode 220.

[0052] Inembodiments, the pixel defining layer (PDL) 230
may be formed over the substrate and may separate the first
electrodes 220 from one another when viewed in a thickness
direction of the display device to form a plurality of pixels.
The pixel defining layer 230 can serve as an insulation layer
to electrically block the plurality of first electrodes 220. In
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embodiments, the pixel defining layer (PDL) 230 may over-
lap with a periphery of the first electrodes 220.

[0053] Inembodiments, the pixel defining layer 230 of each
pixel covers only a peripheral part of the upper surface of the
first electrode 220, and the rest of the part of the first electrode
2201is not covered by the pixel defining layer 230 and may be
exposed through an opening of the pixel defining layer 230.
The light emitting layer 240 of each pixel to be described
below may be formed in a region defined by the opening. In
embodiments, a portion of the light emitting layer 240 is
formed on or over the first electrode through the opening, and
another portion of the light emitting layer 240 may be formed
on or over the pixel defining layer 230 as illustrated in FIG. 2.
[0054] The organic light emitting display device according
to FIG. 2 is exemplified as the front light emission type, and
the second electrode 250 may be provided as a transmissive
electrode. For example, the second electrode may be formed
by a thin transflective layer which is made of metal having a
low work function, that is, alkali metal such as lithium (Li)
and cesium (Cs), alkaline earth metal such as magnesium
(Mg), calcium (Ca) and strontium (Sr), and compounds
thereof. A transparent conductive layer made of indium tin
oxide (ITO) and indium zinc oxide (IZO) may be further
included above or below the metal transflective layer. The
second electrode 250 may act as a cathode electrode.

[0055] The light emitting layer 240 may be provided
between the first electrode 220 and the second electrode 250.
Although not illustrated in FIG. 2, a hole transfer layer (HTL)
and a hole injection layer (HIL) may be formed between the
first electrode 220 and the light emitting layer 240. Further, an
electron transport layer (ETL) and an electron injection layer
(EIL) may be formed between the light emitting layer 240 and
the second electrode 250.

[0056] In embodiments, the plurality of light emitting lay-
ers 240 may include a red light emitting layer 240R, a green
light emitting layer 240G, and a blue light emitting layer
240B.

[0057] In an alternative embodiment, each light emitting
layer 240 may include a white light emitting layer, and one of
a red color filter, a green color filter, and a blue color filter
which may be formed on or over the white light emitting layer
such that red light, green light and blue light are emitted
through the red color filter, the green color filter, and the blue
color filter.

[0058] The protective layer 260 for protecting the light
emitting layer 240 from an external environment such as
moisture or oxygen may be provided on the second electrode
250.

[0059] The protective layer 260 may be formed of a thin
film encapsulation layer in which a plurality of organic layers
and inorganic layers cross each other and are laminated or a
transparent substrate such as encap glass.

[0060] Inthe case where the protective layer 260 is the thin
film encapsulation layer, the protective layer 260 may include
aplurality of organic layers and a plurality of inorganic layers
which are alternately laminated. The organic layers may be
formed by containing acrylate-based materials and the inor-
ganic layers may be formed by containing oxide-based mate-
rials.

[0061] A black matrix 271 may be formed on or over the
protective layer 260 and overlap the pixel defining layer 230
when viewed in the thickness direction.
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[0062] The black matrix 271 is formed by using opaque
metal such as chromium (Cr) or chromium oxide (CrOx) ora
black resin-based material which absorbs light.

[0063] The black matrix 271 may absorb light exposed on
the organic layer during a manufacturing process of the
organic light emitting display device. Accordingly, there is a
difference in an exposure amount between a region with the
black matrix 271 and a region without the black matrix 271.
That is, the black matrix may serve to control the light expo-
sure amount for each region during an exposure process.

[0064] The black matrix 271 is formed in a non-pixel area
of the organic light emitting display device to block light
leakage on a boundary of a pixel or pixel area, thereby
improving contrast.

[0065] In embodiments, the black matrix 271 may be
formed by a photolithography method of coating opaque
metal such as chromium (Cr) or chromium oxide (CrOx) ora
black resin-based material which absorbs light on the entire
surface of the protective layer 260 and then performing pat-
terning through a mask process.

[0066] In alternative embodiments, the black matrix 271
may be formed by a vacuum deposition method using a micro
transfer molding method. In addition, the black matrix 271
may be formed by various processing methods which are
known in the art.

[0067] An organic layer 272 is formed on the black matrix
271 and the protective layer exposed through openings of the
black matrix 271.

[0068] In embodiments, the organic layer 272 may have
convex lens-shaped embossed portions raised or protruding
in a light emitting direction. An angle (6,) between the
embossed portion and a surface parallel to the substrate may
be in the range of about 10 degrees to about 70 degrees.
Further, in an embodiment, a single embossed portion may be
formed for each pixel, and in an alternative embodiment, two
or more embossed portions may be formed for each pixel. In
embodiments, a section of the organic layer 272 having each
embossed portion can function as a micro convex lens.

[0069] The organic layer 272 may be formed of a negative
photoresist composition. The negative photoresist commonly
refers to a photoresist in which an exposed region remains as
a pattern after exposing. A portion which is exposed to the
light is chemically coupled, and a portion which is not
exposed to the light is less washed by a developer during
developing after exposing, thereby forming a pattern.

[0070] The negative photoresist composition which is
usable as the organic layer 272 may be a photoresist which is
generally known in the art, and may be a commercial product
or may be manufactured and used.

[0071] Meanwhile, the organic layer 272 may be made of a
material having a refractive index larger than a refractive
index of the color filter 273 of about 1.5. Preferably, the
organic layer 272 may be formed by using a material having
a refractive index of about 1.7 or more.

[0072] The organic layer 272 may be made of a transparent
material.
[0073] The organic layer 272 may be formed by using a

novolac resin, hexa methoxy methyl melamine (HMMM) and
an SU-8-based material.

[0074] All of the negative photoresist compositions which
are known in the art may be used as a material of the organic
layer 272.
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[0075] In embodiments, a method of forming the convex
lens-shaped, embossed portions on the organic layer 271 is
performed by using a photolithography process.

[0076] The negative photoresist composition is uniformly
coated on the protective layer 260 and entirely exposed by
using an exposure apparatus such as a stepper.

[0077] Although the negative photoresist composition is
entirely exposed on the organic layer 272, since a portion
without the black matrix 271 is influenced again by light
reflected onto the first electrode 220 and the second electrode
250 1ayers, the exposure amount becomes larger in the region
without the black matrix 271 than in the region with the black
matrix 271.

[0078] Since the organic layer 272 uses the negative pho-
toresist composition in which a coupling force is increased in
proportion to the exposure amount, a portion where the expo-
sure amount is large reacts more than another portion where
the exposure amount is not large, and as a result, the convex
lens-shaped organic layer may be formed.

[0079] The color filters 273 are disposed on the organic
layer 272. The color filter layer includes a red color filter
273R, a green color filter 273G, and a blue color filter 273B.

[0080] The color filters 273R, 273G, and 273B are formed
at positions corresponding to the light emitting layers 240R,
240G, and 240B, respectively.

[0081] Thecolor filter 273 may be formed by a process such
as a pigment dispersion method, a dyeing method, an elec-
trodeposition method, or a thermal transfer method. In addi-
tion, the color filter 273 may be formed by using methods of
forming a color filter which are known in the art.

[0082] FIG.3A is an example of embossed portions formed
in the organic layer according to the embodiment of FIG. 2.
As illustrated in FIG. 3A, a single embossed portion may be
formed for each pixel on the organic layer.

[0083] FIG. 3B is another example of embossed portions
formed in the organic layer according to the embodiment of
FIG. 2. As illustrated in FIG. 3B, two or more embossed
portions may be formed for each pixel on the organic layer.

[0084] FIGS. 4A to 4] are diagrams for describing a manu-
facturing method of the organic light emitting display device
according to the embodiment.

[0085] The organic light emitting display device according
to the embodiment is formed by a method which includes
forming a plurality of first electrodes 220 on the substrate 210
(see FIG. 4A), forming a pixel define electrode 230 among the
plurality of first electrodes 220 (see FI1G. 4B), forming light
emitting layers 240R, 240G, and 240B on the first electrode
220 (see FIG. 4C), forming a second electrode 250 on the
light emitting layer 240 (see FIG. 4D), forming a protective
layer 260 on the second electrode 250 (see FIG. 4E), forming
a black matrix pattern 271 on the protective layer 260 (see
FIG. 4F), coating a negative photoresist composition on the
protective layer 260 and the patterned black matrix 271 (see
FIG. 4G), forming convex lens-shaped embossed portions by
exposing the entire area of the negative photoresist composi-
tion coating and then developing the negative photoresist
composition (see FIGS. 4H and 41), and forming color filters
273R, 273G, and 273B having colors corresponding to the
light emitting layers on the negative photoresist composition
with the embossed portion. (see FIG. 47)
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[0086] <Light Extraction Efficiency>

[0087] A light extraction simulation model for verifying
improvement of the light extraction efficiency of the organic
light emitting display device according to the embodiment
may be set as follows.

[0088] For comparison, an organic light emitting display
device including a flat organic layer and a planar color filter
may be set as Comparative Example. Here, a refractive index
of the color filter is 1.5, and a general color filter is used.
[0089] The organic light emitting display device according
to the embodiment may include the organic layer with a
convex lens-shaped embossed portion formed in a light emit-
ting direction (see FIG. 2). An angle between the embossed
portion and the substrate is 60 degrees, and a refractive index
of the organic layer with the embossed portion is 1.8. Here,
the color filter is laminated on the organic layer, and a refrac-
tive index of the color filter is 1.5, and a general color filter is
used.

[0090] FIGS. 5A to 5B are simulation diagrams illustrating
amounts of entirely emitted light in the organic light emitting
display device of Comparative Example and the organic light
emitting display device according to Example.

[0091] Inthe case where the organic layer with the convex
lens-shaped embossed portion formed in a light emitting sur-
face direction is included like the Example of the present
embodiment, the amount of entirely emitted light may be
increased to about 115% as compared with the case the
embossed portion is not formed like the Comparative
Example.

[0092] <Improvement of Viewing Angle>

[0093] FIG. 6 is an example of comparing viewing angle
characteristics of organic light emitting display devices
according to Example of the present embodiment and Com-
parative Example.

[0094] Ina graph illustrated in FIG. 6, an x-axial direction
represents an angle, and a y-axial direction represents a
change of luminance. That is, after the luminance is measured
in the range of 0 to 60 degrees based on a virtual line which is
vertical to the light emitting surface, the graph illustrates a
change of a luminance ratio at each angle to the luminance
when the angle is 0 degree. Accordingly, as the change
according to an angle change becomes smaller, the viewing
angle characteristic may be excellent.

[0095] In FIG. 6, a WAD value of the Comparative
Example is 0.03 at an angle of 60 degrees, and a WAD value
of the Example of the present embodiment is 0.018 atanangle
of 60 degrees. That is, the viewing angle characteristic of the
organic light emitting display device including the organic
layer with the embossed portion like the Example is improved
more than the viewing angle characteristic of the structure
without the embossed portion.

[0096] FIG. 7 is a diagram illustrating an organic light
emitting display device according to another embodiment.
[0097] In embodiments, the organic light emitting display
device of FIG. 7 includes a substrate 310, a plurality of first
electrodes 320 formed on the substrate 310, a pixel defining
layer 330 formed on or over the substrate and separating the
plurality of first electrodes 320 from one another when
viewed in a thickness direction of the display device, a plu-
rality of light emitting layers 340R, 340G, and 340B formed
above the first electrode 320, a second electrode 350 formed
above the light emitting layer 340, a protective layer 360
formed on the second electrode 350, and a filter unit 370
formed above the protective layer 360. Here, the filter umt
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370 includes a black matrix 371 formed at a position over-
lapping with the pixel defining layer 330 when viewed in the
thickness direction, an organic layer 372 formed on the pro-
tective layer 360 where the black matrix 371 is patterned, and
color filters 373R, 373G, and 373B formed above the organic
layer 372 and having colors corresponding to the light emit-
ting layers 340R, 340G, and 340B.

[0098] Among constituent elements of the organic light
emitting display device of F1G. 7, duplicated description for
like the constituent elements of the organic light emitting
display device illustrated in FIG. 2 is omitted.

[0099] In embodiments, the organic layer 372 may have
concave lens-shaped embossed portion sunken in a direction
opposite to the light emitting direction. An angle (6,,) between
the embossed portion and a surface parallel to the substrate
may be in the range of about 10 degrees to about 70 degrees.
Further, in an embodiment, a single embossed portion may be
formed for each pixel, and in an alternative embodiment, two
or more embossed portions may be formed for each pixel. In
embodiments, a section of the organic layer 372 having each
embossed portion can function as a micro concave lens.
[0100] The organic layer 372 may be made of a positive
photoresist composition. The positive photoresist composi-
tion commounly refers to a photoresist in which a region
except for the exposed region after exposing remains as a
pattern. A portion which is exposed to the light is chemically
decomposed and thus is washed off by a developer after
exposing.

[0101] The positive photoresist composition which is
usable as the organic layer 372 may be a photoresist which is
generally known in the art, and may be a commercial product
or may be manufactured and used.

[0102] Meanwhile, the organic layer 372 may be made of a
material having a refractive index smaller than a refractive
index of the color filter 373 of about 1.5. Preferably, the
organic layer 372 may be formed by using a material having
a refractive index of about 1.3 or less.

[0103] The organic layer 372 may be made of a transparent
material.
[0104] The organic layer 372 may be made of a material

such as poly methyl methacrylate (PMMA), poly methyl
glutarimide (PMGI), a phenol formaldehyde resin (DNQ/
Novolac) and an AZ-based photoresist.

[0105] All of the positive photoresist compositions which
are known in the art may be used as a material of the organic
layer 372.

[0106] A method of forming the concave lens-shaped
embossed portion on the organic layer 372 is performed by
using a photolithography process.

[0107] The positive photoresist composition is uniformly
coated on the protective layer 360 and entirely exposed by
using an exposure apparatus such as a stepper.

[0108] Although the positive photoresist composition is
entirely exposed on the organic layer 372, since a portion
without the black matrix 371 is influenced once again by light
reflected onto the first electrode 320 and the second electrode
350, the exposure amount becomes larger in the region with-
out the black matrix 371 than in the region with the black
matrix 271.

[0109] Since the organic layer 372 uses the positive photo-
resist composition in which a decomposing force is increased
in proportion to the exposure amount, a portion where the
exposure amount is large reacts more than another portion
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where the exposure amount is not large, and as a result, the
concave lens-shaped organic layer may be formed.

[0110] FIGS. 8A to 8D are diagrams for describing a manu-
facturing method of the organic light emitting display device
according to another embodiment.

[0111] Here, processes after FIG. 4F, that is, forming a
plurality of first electrodes 320 on the substrate 310, forming
a pixel define electrode 330 among the plurality of first elec-
trodes 320, forming light emitting layers 340R, 340G, and
340B on the first electrode 320, forming a second electrode
350 on the light emitting layer 340, forming a protective layer
360 on the second electrode 350, and forming a black matrix
pattern 371 on the protective layer 360 are illustrated.
[0112] FIG. 8A illustrates coating a positive photoresist
composition on the protective layer 360 and the patterned
black matrix 371, FIGS. 8B and 8C illustrate forming con-
cave lens-shaped embossed portions by exposing the entire
area of the positive photoresist composition coating and then
developing the positive photoresist composition, and FIG. 8D
illustrates forming color filters 373R, 373G, and 373B having
colors corresponding to the light emitting layers on the posi-
tive photoresist composition with the embossed portion. The
organic light emitting display device illustrated in FIG. 7 may
be manufactured by this method.

[0113] From the foregoing, it will be appreciated that vari-
ous embodiments have been described herein for purposes of
illustration, and that various modifications may be made
without departing from the scope and spirit of the present
disclosure. Accordingly, the various embodiments disclosed
herein are not intended to be limiting, with the true scope and
spirit being indicated by the following claims.

What is claimed is:

1. An organic light emitting display device, comprising:

a substrate;

a plurality of first electrodes formed over the substrate;

a pixel defining layer (PDL) formed over the substrate, and
separating the plurality of first electrodes from one
another when viewed in a thickness direction of the
display device;

a plurality of light emitting layer portions, each of which is
formed over one of the plurality of first electrodes;

at least a second electrode formed over the plurality of light
emitting layer portions; and

a filter unit formed over the at least a second electrode,

wherein the filter unit comprises:

a black matrix layer defining a plurality of openings;

an organic layer formed over the black matrix layer and
the plurality of openings, and comprising a plurality
of lens-shaped embossed portions; and

a plurality of color filters formed over the organic layer.

2. The organic light emitting display device of claim 1,
wherein the plurality oflight emitting layer portions comprise
ared light emitting layer portion, a green light emitting layer
portion, and a blue emitting layer portion, and the plurality of
color filters comprises a red filter, a green filter, and a blue
filter which correspond to the red light emitting layer portion,
the green light emitting layer portion, the blue light emitting
layer portion, respectively.

3. The organic light emitting display device of claim 1,
wherein each of the light emitting layer portions comprises a
white light emitting material, and wherein the plurality of
color filters comprises a red filter, a green filter and a blue
filter, each of which is disposed over the white light emitting
material of one of the light emitting layer portions.
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4. The organic light emitting display device of claim 1,
wherein the black matrix is formed to overlap the pixel defin-
ing layer when viewed in the thickness direction.

5. The organic light emitting display device of claim 1,
wherein the black matrix has a light absorptive property.

6. The organic light emitting display device of claim 1,
wherein each of the lens-shaped embossed portions has a
convex-lens shape.

7. The organic light emitting display device of claim 1,
wherein each of the lens-shaped embossed portions has a
concave-lens shape.

8. The organic light emitting display device of claim 1,
wherein the plurality of first electrodes, the plurality of light
emitting layer portions and the at least a second electrode are
configured to form a plurality of pixels which are separated
from one another by the pixel defining layer when viewed in
the thickness direction, the plurality of lens-shaped embossed
portions are formed at an area corresponding to the plurality
of pixels.

9. The organic light emitting display device of claim 8,
wherein one of the plurality of embossed portions is formed
for each of the plurality of pixels.

10. The organic light emitting display device of claim 8,
wherein two or more embossed portions among the plurality
of embossed portions are formed for each of the plurality of
pixels.

11. The organic light emitting display device of claim 6,
wherein a refractive index of the convex lens-shaped
embossed portions is about 1.7 or more.

12. The organic light emitting display device of claim 11,
wherein the organic layer contains a negative photoresist
composition.

13. The organic light emitting display device of claim 12,
wherein the negative photoresist composition contains at
least one selected from a group consisting of novolac resin,
hexa methoxy methyl melamine (HMMM) and SU-8-based
materials.

14. The organic light emitting display device of claim 7,
wherein a refractive index of the concave lens-shaped
embossed portions is about 1.3 or less.
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15. The organic light emitting display device of claim 14,
wherein the organic layer contains a positive photoresist com-
position.

16. The organic light emitting display device of claim 15,
wherein the positive photoresist composition contains at least
one selected from a group consisting of poly methyl meth-
acrylate (PMMA), poly methyl glutarimide (PMGI), phenol
formaldehyde resin (DNQ/Novolac) and AZ-based materials.

17. The organic light emitting display device of claim 1,
wherein an angle between the embossed portion and a surface
parallel to the substrate is in the range of about 15 degrees to
about 70 degrees.

18. The organic light emitting display device of claim 1,
further comprising a plurality of thin film transistor layers
formed over the substrate, and an insulation layer formed over
the plurality of thin film transistor layers.

19. The organic light emitting display device of claim 1,
further comprising a protective layer formed between the
second electrode and the filter unit.

20. The organic light emitting display device of claim 1,
wherein at least one of a hole injection layer and a hole
transfer layer is disposed between the first electrode and one
of the light emitting layer portions.

21. The organic light emitting display device of claim 1,
wherein at least one of an electron injection layer and an
electron transfer layer is disposed between one of the light
emitting layer portions and the second electrode.

22. A method of making an organic light emitting display
device, comprising:

forming a black matrix having an opening over a thin film

encapsulation layer;

forming an organic layer over the black matrix;

exposing the entire surface of the organic layer to light;

developing the organic layer; and

forming a color filter compatible with a light emitting layer

over the organic layer and flattening the color filter.

23. The method of claim 22, wherein the organic layer
contains a positive photoresist composition.

24. The method of claim 22, wherein the organic layer
contains a negative photoresist composition.
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