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(7) ABSTRACT

An organic light emitting diode display includes a substrate,
a planarization layer disposed on the substrate, a first elec-
trode disposed on the planarization layer, an emission layer
disposed on the first electrode, and a second electrode dis-
posed on the emission layer, wherein an uneven pattern is
formed on a top surface of the planarization layer, the uneven
pattern comprises a strip line having a plurality of thicknesses
and widths, and a thickness of the strip line becomes smaller
as a distance from a center portion of the first electrode
becomes larger.

*130: 113,115,120

122 121 124 123 100

N — S
120



Patent Application Publication  Nov. 27,2014 Sheet 1 of 3 US 2014/0346449 A1

130~k

*130: 113,115,120 S

FIG. 2




Patent Application Publication  Nov. 27,2014 Sheet 2 of 3 US 2014/0346449 A1

FIG.3

FIG. 4B




Patent Application Publication  Nov. 27,2014 Sheet 3 of 3 US 2014/0346449 A1

FIG. 5

VUV VYL,

FIG. 6

——117




US 2014/0346449 Al

ORGANIC LIGHT EMITTING DIODE
DISPLAY AND METHOD FOR
MANUFACTURING THE SAME

[0001] This application claims priority to Korean Patent
Application No. 10-2013-0057423, filed on May 21, 2013,
and all the benefits accruing therefrom under 35 U.S.C. §119,
the disclosure of which is incorporated herein in its entirety
by reference.

BACKGROUND

[0002] (1) Field

[0003] The invention relates to an organic light emitting
diode display and a method for manufacturing the same, and
more particularly, to an organic light emitting diode display
and a method for manufacturing the same with improved
viewing angle.

[0004] (2) Description of the Related Art

[0005] An organic light emitting diode (“OLED”) display
generally includes two electrodes and an emission layer
between the two electrodes, and an electron injected from one
electrode and a hole injected from the other electrode com-
bine with each other in the emission layer to form an exciton,
and light is emitted by energy generated from the exciton.

[0006] Since the OLED display is a self-emission type dis-
play device and does not require a separate light source, it has
an advantage of low power consumption, and also may reduce
volume and weight of a display device including the OLED
display.

[0007] Meanwhile, the OLED display includes a plurality
of pixels such as red pixel, blue pixel, green pixel, for
example, and may display full colors by aggregating the
pixels.

SUMMARY

[0008] According to an exemplary embodiment of the dis-
closure, an uneven pattern is formed in a non-uniform manner
for improved viewing angle and high color reproducibility of
a display device.

[0009] In detail, an exemplary embodiment of the disclo-
sure provides improvement in viewing angle and process
simplification by forming an uneven pattern non-uniformly
on a top surface of a planarization layer on a substrate of the
display device.

[0010] Therefore, the disclosure provides a simplified pro-
cess for forming an uneven pattern and achieving high color
reproducibility at front and side views of the display device.

[0011] An exemplary embodiment of the disclosure pro-
vides an organic light emitting diode (“OLED”) display,
including a substrate, a planarization layer on the substrate
and comprising an uneven pattern on a top surface thereof, a
first electrode on the planarization layer, an emission layer on
the first electrode and a second electrode on the emission
layer where the uneven pattern includes a plurality of strip
lines respectively having a plurality of thicknesses and
widths, and a thickness of a strip line of the plurality of strip
lines becomes smaller as a distance from a center portion of
the first electrode becomes larger.

[0012] A thin film transistor (“TFT”) layer may be included
between the substrate and the planarization layer according to
an exemplary embodiment of the invention.
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[0013] A width of strip lines of the plurality of strip lines
may become larger as a distance from a center portion of the
first electrode becomes larger according to an exemplary
embodiment of the invention.

[0014] The planarization layer may have a thickness of
about 0.1 micrometer (m) to about 10 um according to an
exemplary embodiment of the invention.

[0015] The emission layer may include a plurality of sub-
emission layers which emits lights of mutually different
wavelengths, and the lights of different wavelengths combine
for white-light emission according to an exemplary embodi-
ment of the invention.

[0016] A color filter may be disposed under the first elec-
trode according to an exemplary embodiment of the inven-
tion.

[0017] Another exemplary embodiment of the invention
provides a manufacturing method of an OLED display
including disposing a planarization layer on the substrate,
forming an uneven pattern on a top surface of the planariza-
tion layer, disposing a first electrode on the planarization
layer, disposing an emission layer on the first electrode, and
disposing a second electrode on the emission layer, where the
forming of the uneven pattern includes etching, and a differ-
enceinadegree of etching exists between a center portion and
an end portion of the first electrode.

[0018] Themanufacturing method may further include dis-
posing a plurality of thin film transistors between the sub-
strate and the planarization layer according to an exemplary
embodiment of the invention.

[0019] In an exemplary embodiment, the forming of the
uneven pattern on a top surface of the planarization layer may
include arranging a mask including an opening defined
therein on the planarization layer to expose the planarization
layer to light, developing the planarization layer, etching the
light exposed planarization layer, and curing the developed
planarizationlayer according to an exemplary embodiment of
the invention.

[0020] A difference in light transmission of the mask may
exist between the center portion and the end portion accord-
ing to an exemplary embodiment of the invention.

[0021] In an OLED display according to an exemplary
embodiment of the invention, an uneven pattern is non-uni-
formly formed on a top surface of a planarization layer, and
thus light may be scattered, thereby effectively preventing
color shift due to a viewing angle.

[0022] Further, cost reduction may be achieved by simpli-
fication of a process for forming the uneven pattern.

[0023] The foregoing summary is illustrative only and is
not intended to be in any way limiting. In addition to the
illustrative aspects, exemplary embodiments, and features
described above, further aspects, exemplary embodiments,
and features will become apparent by reference to the draw-
ings and the following detailed description.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024] FIG. 1 is a schematic cross-sectional view of an
organic light emitting diode display according to an exem-
plary embodiment of the invention, and illustrates a pla-
narization layer 117 and a first electrode 200 having an
uneven pattern.

[0025] FIG. 2 is a diagram for describing a width and a
distance of an uneven pattern formed on a top surface of a
planarization layer in an organic light emitting diode display
according to an exemplary embodiment of the invention.
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[0026] FIG. 3 is a plan view illustrating an uneven pattern
formed in a pixel in an organic light emitting diode display
according to an exemplary embodiment of the invention.
[0027] FIGS. 4A and 4B are diagrams illustrating a thick-
ness profile of an uneven pattern formed in a pixel in an
organic light emitting diode display according to an exem-
plary embodiment of the invention.

[0028] FIGS. 5 and 6 are cross-sectional views of a pla-
narization layer 117 having an uneven pattern in an organic
light emitting diode display according to another exemplary
embodiment of the invention.

DETAILED DESCRIPTION

[0029] Emission efficiency of an organic light emitting
diode (“OLED”) display varies depending on emitting mate-
rials. In this case, a material having low emission efficiency
among red, green and blue may not display a color of a desired
color coordinate. When white light is emitted by mixing red,
green and blue, a desired white color may not be displayed
due to a color having low emission efficiency. Therefore,
since an expressible range of colors is limited, a lack of color
reproducibility is not avoidable.

[0030] Light emitted from an emission layer goes out
through an electrode and a substrate, and the light going
outside is merely about 20 percent (%) of the light emitted
from the emission layer due to total reflection occurring at an
interface between the substrate and the electrode or on a
surface of the substrate. As described above, luminance
decreases when emission efficiency is low.

[0031] As such, the color reproducibility and luminance of
the OLED display may decrease due to limits of the emitting
materials and emission efficiency.

[0032] Accordingly, an uneven pattern is introduced as a
supplementary method.

[0033] However, a conventional OLED display forming an
uneven pattern places burdens of additional processes since
additional work such as masking of photosensitive resin,
development, high-temperature heat treatment, for example,
are essential at the time of forming the uneven pattern. Fur-
ther, there are problems of deformation of a substrate result-
ing from the high-temperature heat treatment, etc. Also, when
unevennesses for forming the uneven pattern are formed on
any one layer, a distance between the respective unevennesses
is restricted due to limits of process, and this causes a problem
that the distance between the unevennesses may not be less
than a predetermined distance.

[0034] Hereinafter, the invention will be described in detail
with reference to the exemplary embodiments shown in the
accompanying drawings. However, the scope of the invention
is not limited to the following description or the exemplary
embodiments shown in the drawings. The accompanying
drawings are only for illustration of exemplary embodiments
selected from among the various exemplary embodiments of
the invention, and thus, should not limit the scope of the
invention.

[0035] It will be understood that when an element is
referred to as being “on” another element, it can be directly on
the other element or intervening elements may be present
therebetween. In contrast, when an element is referred to as
being “directly on” another element, there are no intervening
elements present.

[0036] Itwill be understood that, although the terms “first,”
“second,” “third” etc. may be used herein to describe various
elements, components, regions, layers and/or sections, these
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elements, components, regions, layers and/or sections should
not be limited by these terms. These terms are only used to
distinguish one element, component, region, layer or section
from another element, component, region, layer or section.
Thus, “a first element,” “component,” “region,” “layer” or
“section” discussed below could be termed a second element,
component, region, layer or section without departing from
the teachings herein.

[0037] The terminology used herein is for the purpose of
describing particularembodiments only and is not intended to
be limiting. As used herein, the singular forms “a,” “an,” and
“the” are intended to include the plural forms, including “at
least one,” unless the content clearly indicates otherwise.
“Or” means “and/or.” As used herein, the term “and/or”
includes any and all combinations of one or more of the
associated listed items. It will be further understood that the
terms “comprises” and/or “comprising,” or “includes” and/or
“including” when used in this specification, specify the pres-
ence of stated features, regions, integers, steps, operations,
elements, and/or components, but do not preclude the pres-
ence or addition of one or more other features, regions, inte-
gers, steps, operations, elements, components, and/or groups
thereof.

[0038] Furthermore, relative terms, such as “lower” or
“bottom” and “upper” or “top,” may be used herein to
describe one element’s relationship to another element as
illustrated in the Figures. It will be understood that relative
terms are intended to encompass different orientations of the
device in addition to the orientation depicted in the Figures.
For example, if the device in one of the figures is turned over,
elements described as being on the “lower” side of other
elements would then be oriented on “upper” sides of the other
elements. The exemplary term “lower,” can therefore, encom-
passes both an orientation of “lower” and “upper,” depending
on the particular orientation of the figure. Similarly, if the
device in one of the figures is turned over, elements described
as “below” or “beneath” other elements would then be ori-
ented “above” the other elements. The exemplary terms
“below” or “beneath” can, therefore, encompass both an ori-
entation of above and below.

[0039] “About” or “approximately” as used herein is inclu-
sive of the stated value and means within an acceptable range
of deviation for the particular value as determined by one of
ordinary skill in the art, considering the measurement in
question and the error associated with measurement of the
particular quantity (i.e., the limitations of the measurement
system). For example, “about” can mean within one or more
standard deviations, or within +30%, 20%, 10%, 5% of the
stated value.

[0040] In the drawings, certain elements or shapes may be
simplified or exaggerated to better illustrate the invention,
and other elements present in an actual product may also be
omitted. Thus, the drawings are intended to facilitate the
understanding of the invention.

[0041] Throughout the invention, like reference numerals
refer to like elements throughout the various figures and
exemplary embodiments of the invention. In addition, when a
layer or element is referred to as being “on” another layer or
element, the layer or element may be directly on the other
layer or element, or one or more intervening layers or ele-
ments may be interposed therebetween.

[0042] As illustrated in FIG. 1, an organic light emitting
diode (“OLED”) display according to an exemplary embodi-
ment ofthe invention includes a substrate 100, a planarization
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layer 117 on the substrate 100, a first electrode 200 on the
planarization layer 117, an emission layer 300 on the first
electrode 200, and a second electrode 400 on the emission
layer 300.

[0043] FIG. 1 illustrates an exemplary embodiment of an
OLED display in which the planarization layer 117 and the
first electrode 200 have an uneven pattern.

[0044] Hereinafter, exemplary embodiments of the inven-
tion will be explained based on a top emission OLED display
as illustrated in FIG. 1.

[0045] The substrate 100 may include glass or polymer
plastic that is used in OLED display devices. The substrate
100 may be transparent or non-transparent. The substrate 100
may be appropriately selected by a person skilled in the art.

[0046] A first electrode 200 is disposed on the substrate
100.
[0047] A thin film transistor layer 130 having a plurality of

thin film transistor 120 may be disposed on the substrate 100.
A buffer layer 111 formed, for example, of silicon oxide,
silicon nitride, or the like may be further provided between
the substrate 100 and the thin film transistor layer 130.
[0048] As illustrated in FIG. 1, a plurality of thin film
transistors 120 may be disposed under the first electrode 200
is formed on the substrate 100. In an exemplary embodiment,
a plurality of thin film transistors 120 may be formed before
the first electrode 200 is formed on the substrate 100. The thin
film transistor 120 includes a gate electrode 121, a drain
electrode 122, a source electrode 123, and a semiconductor
layer 124, which are formed on the substrate 100. The thin
film transistor 120 also includes a gate insulating layer 113
and an interlayer insulating layer 115. The thin film transistor
120 is not limited to the structure shown in FIG. 1 and may
also have other structures. Further, the thin film transistor 120
has a variety of types such as an organic thin film transistor of
which the semiconductor layer 124 includes an organic mate-
rial, a silicon thin film transistor of which the semiconductor
layer 124 includes silicon, for example.

[0049] A first electrode 200, an emission layer 300, and a
second electrode 400 are sequentially formed above the thin
film transistor 120. In FIG. 1, the first electrode 200 serves as
an anode as a pixel electrode which is electrically connected
to the thin film transistor 120, and the second electrode 400
serves as a cathode.

[0050] The first electrode 200 is electrically connected to
the thin film transistor 120 disposed below the first electrode
200. In this case, a planarization layer 117 is provided to cover
the thin film transistor 120, the first electrode 200 is disposed
on the planarization layer 117, and the first electrode 200 is
electrically connected to the thin film transistor 120 through a
contact hole provided in the planarization layer 117.

[0051] According to an exemplary embodiment of the
invention, an insulating layer 116 may be formed between the
thin film transistor layer 130 and the planarization layer 117.
A plurality of contact holes (not shown) may be defined in the
insulating layer to reveal or expose a part of the thin film
transistor 120.

[0052] The planarization layer 117 may include a photo-
sensitive organic material such as an acrylic material, for
example, and may remove a step defined by underlying lay-
ers, to planarize a surface.

[0053] An uneven pattern is formed on a top surface of the
planarization layer 117. The uneven pattern may effectively
prevent color shift due to a viewing angle by scattering light
concurrently with changing a micro resonance condition.
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[0054] According to an exemplary embodiment of the
invention, an OLED display is provided, where an uneven
pattern is formed on a top surface of the planarization layer
117, the uneven pattern includes a plurality of strip lines
respectively having a plurality of thicknesses h,, and widths
d,, where n is a natural number, and a thickness of a strip line
of the plurality of strip lines becomes smaller as a distance
from a center portion of a first electrode becomes larger.
Further, a width of the uneven pattern may become larger as
adistance from a center portion of the first electrode becomes
larger.

[0055] Referring to FIG. 2, an insulating layer 116 and a
planarization layer 117 are formed on a substrate 100, a
thickness h of the planarization layer 117 indicates a height
from a boundary between the insulating layer 116 and the
planarization layer 117 to a top of the uneven pattern, and the
thickness h of the planarization layer 117 may range from
about 0.1 micrometer (um) to about 10 micrometers (um), for
example, but is not limited thereto.

[0056] Further, a thickness h,, and a width d, of the uneven
pattern of the planarization layer 117 are formed in a non-
uniform manner. The thickness h,, of the uneven pattern indi-
cates a height from an arbitrary line L to a top of the uneven
pattern, a range of the thickness h,, of the uneven pattern may
be about 0.1 um to about 10 pm, and the number of the uneven
pattern may be about 1 per a pixel to about 30 per a pixel, for
example, but is not limited thereto.

[0057] As illustrated in FIG. 2, a thickness h, of an uneven
pattern disposed in the middle of a pixel ish,, and a width d,,
ofthe uneven pattern disposed in the middle of the pixelis d; .
The nvalue may increase or decrease according to the number
of the uneven pattern per pixel, and here n is 10 for the
convenience of description. The thickness h, of the uneven
pattern is gradually reduced from h,, in the middle of the
pixel toward opposing ends of the pixel away from the
middle, and the width d, of the uneven pattern gradually
increases from d,, in the middle of the pixel toward the
opposing ends of the pixel away from the middle.

[0058] A first electrode 200 includes an uneven pattern
since an unevenness of the planarization layer 117 is reflected
therein.

[0059] In detail, as illustrated in FIG. 3, a thickness of the
uneven pattern becomes smaller as a distance from a center
portion of the first electrode 200 becomes larger in a direction
toward an outside A and B of the first electrode, and a width
of the uneven pattern becomes larger as a distance from a
center portion of the first electrode becomes larger in a direc-
tion toward the outside A and B of the first electrode, and thus
the uneven pattern is formed in a non-uniform manner. Refer-
ring to FIG. 3, a gradation in a darker region indicates the
uneven pattern having a larger thickness.

[0060] As illustrated in FIG. 4A, a thickness of the uneven
pattern gradually increases from an outside of the first elec-
trode toward a middle of the first electrode, and gradually
decreases from a middle of the first electrode toward the
outside A and B of the first electrode. Therefore, a thickness
profile of the uneven pattern may be shown as a form of
convex lens with reference to an imaginary line S as illus-
trated in FIGS. 4A and 4B.

[0061] Meanwhile, the uneven pattern may have various
forms. In other words, uneven patterns of the planarization
layer 117 may have a form in which heights of the planariza-
tion layer 117 are the same, but degrees of etching of uneven-
nesses are not uniform as shown in FIG. 5, or in which the
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degrees of etching of unevennesses are the same, but the
heights of the planarization layer 117 are not uniform as
shown in FIG. 6. As illustrated in FIG. 5, with reference to a
plane of the maximum height protrusion of the even pattern,
depths of the spaces between protrusions of the uneven pat-
tern are different. In contrast, with reference to a plane of the
maximum height protrusion of the uneven pattern in FIG. 6,
depths of the spaces between protrusions of the uneven pat-
tern are the same.

[0062] As described above, the uneven pattern may be
formed in various manners of making its size, height, and
width non-uniform. However, it is preferable to optimize
combinations of uneven patterns in consideration of interfer-
ence between lights emitted from an OLED.

[0063] The first electrode 200 may be a transparent or
reflective electrode. When the first electrode 200 is a trans-
parent electrode, it may include indium tin oxide (ITO),
indium zinc oxide (IZ0), zinc oxide (ZnO), or indium(I1I)
oxide (In,0;), and when it is a reflective electrode, it may
include a reflective layer including silver (Ag), magnesium
(Mg), aluminum (Al), platinum (Pt), palladium (Pd), gold
(Au), nickel (Ni), neodymium (Nd), iridium (Ir), chromium
(Cr), or a combination thereof, and a layer including 1TO,
170, 7ZnO or In,0; on the reflective layer. When the first
electrode 200 is an anode, it may include ITO.

[0064] FIG. 1 illustrates that the first electrode 200 serves
as an anode and the second electrode 400 serves as a cathode
as an exemplary embodiment, but the first electrode 200 may
be a cathode and the second electrode 400 may be an anode in
another exemplary embodiment.

[0065] Between the first electrodes 200, a pixel defining
layer (“PDL”) 210 may be provided. The PDL 210 includes
an insulating material and separates the first electrodes 200
into corresponding pixel units. In one exemplary embodi-
ment, the PDL 210 may be disposed at edges of the first
electrodes 200 to separate the first electrodes 200 into corre-
sponding pixel units, thereby defining pixel regions, for
example. That is, the PDL 210 may cover the edges of the first
electrodes 200. Besides defining a pixel region, the PDL 210
widens a space between the edge of the first electrode 200 and
the second electrode 400 so as to effectively prevent electric
field from being concentrated at the edge of the first electrode
200, thereby effectively preventing a short circuit between the
first electrode 200 and the second electrode 400.

[0066] An emission layer 300 is provided between the first
electrode 200 and the second electrode 400. In detail, the
emission layer 300 is disposed in an opening defined between
adjacent first electrodes 200 separated by the PDL 210. The
emission layer 300 includes a red emission layer 310, a green
emission layer 320, and a blue emission layer 330.

[0067] Meanwhile, in addition to the emission layer 300, at
least one or more of a hole injection layer, a hole transport
layer, an electron transport layer, and an electron injection
layer may be further disposed between the first electrode 200
and the second electrode 400. The emission layer 300, the
hole injection layer, the hole transport layer, the electron
transport layer, and the electron injection layer are collec-
tively called the organic layer. The organic layer may include
a low molecular weight organic material or a high molecular
weight organic material.

[0068] The low molecular weight organic material may be
applied to all of the hole injection layer, hole transport layer,
emission layer, electron transport layer, and electron injection
layer. The low molecular weight organic material may be
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laminated in a single or multi-layer structure, and applicable
organic materials include copper phthalocyanine (CuPc),
N,N'-Di(naphthalene-1-y1)-N,N'-diphenyl-benzidine (NPB),
tris-8-hydroxyquinoline aluminum (Alg3), and the like. In
one exemplary embodiment, the low molecular weight
organic materials may be deposited by, for example, vacuum
evaporation using a mask so as to form the emission layer
300, the hole injection layer, the hole transport layer, the
electron transport layer, and the electron injection layer.
[0069] The high molecular weight organic material may be
applied to a hole transport layer (“HTL”) or an emission layer
(“EML”). In one exemplary embodiment, the hole transport
layer may include poly(3,4-ethylenedioxythiophene) (PE-
DOT), for example, and the emission layer may include a high
molecular weight organic material such as poly-phenylenevi-
nylene (PPV) or polyfluorene, for example. Poly(3,4-ethyl-
enedioxythiophene)

[0070] A second electrode 400 is disposed on the emission
layer 300 and the PDL 210. The second electrode 400 may
include a material which is generally used in the art. The
second electrode 400 may be a transparent or reflective elec-
trode. When the second electrode 400 is a transparent elec-
trode, it may include a layer including lithium (L), calcium
(Ca), lithium fluoride/calcium (LiF/Ca), lithium fluoride/alu-
minum LiF/Al, Al, Mg, or a combination thereof, and a layer
formed thereon and including a transparent electrode-form-
ing material such as ITO, IZO, ZnO or In,0,, for example.
When the second electrode 400 is a reflective electrode, it
may be formed by depositing Li, Ca, LiF/Ca, LiF/Al, Al, Mg,
or a combination thereof FIGS. 1 and 2 illustrate a top emis-
sion OLED display, and thus the second electrode 400
includes a transparent electrode. In one exemplary embodi-
ment, the second electrode 400 may include LiF/Al, for
example.

[0071] An exemplary embodiment of the invention also
provides a manufacturing method of an OLED display.
[0072] According to an exemplary embodiment of the
invention, the manufacturing method of an OLED display
includes forming a planarization layer 117 on a substrate 100,
forming an uneven pattern on a top surface of the planariza-
tion layer 117, forming a first electrode 200 on the planariza-
tion layer 117, forming an emission layer 300 on the first
electrode 200, and forming a second electrode 400 on the
emission layer 300.

[0073] Here, the manufacturing method may further
include forming a plurality of thin film transistors 120
between the substrate 100 and the planarization layer 117.
[0074] In order to manufacture the OLED display, a plural-
ity of switching thin film transistors and a plurality of driving
thin film transistors are disposed on the substrate 100. Here,
the forming of the switching thin film transistors and the
driving thin film transistors includes laminating and pattern-
ing a conductive layer, an insulating layer and a semiconduc-
tor layer.

[0075] Next, the switching thin film transistors and the
driving thin film transistors are coated with the planarization
layer 117.

[0076] A mask is disposed on the planarization layer 117 to
expose the planarization layer 117 to light, and an uneven
pattern is formed on a top surface of the planarization layer
117.

[0077] The forming of the uneven pattern on a top surface
of the planarization layer 117 includes arranging a mask
having an opening defined therein on the planarization layer
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117 to expose the planarization layer 117 to light, developing
the planarization layer 117, etching the light exposed pla-
narization layer 117 and curing the developed planarization
layer 117.

[0078] In detail, an uneven pattern may be configured in
various forms, sizes and widths, and may be carried out by
using a mask having an opening completely transmitting light
and a semi-transmitting portion transmitting only part of
light. That is, there is a difference in light transmission of the
mask between a center portion and an end portion.

[0079] Next, light such as ultraviolet light, for example, is
irradiated on the mask for light exposure. Here, an amount of
the exposure may be set under optimal conditions in consid-
eration of an inclination angle of the unevenness as described
above.

[0080] The mask is removed and the planarization layer
117 is etched and cured to form an uneven pattern.

[0081] A firstelectrode 200 is disposed on the planarization
layer 117. In this case, the first electrode 200 includes an
uneven pattern since an unevenness of the planarization layer
117 is reflected therein. A thickness of the uneven pattern
becomes smaller as a distance from a center portion of the first
electrode 200 becomes larger, and a width of the uneven
pattern becomes larger as a distance from a center portion of
the first electrode 200 becomes larger, and thus the uneven
pattern is formed in a non-uniform manner.

[0082] Further, in one exemplary embodiment, the uneven
pattern may have a thickness of about 0.1 um to about 10 pm,
for example, a width thereof may range from about 1 um to
about 20 um, and the number of the uneven pattern in the first
electrode 200 may be in the range of about 1 to about 30, for
example, but the uneven pattern is not limited there to.

[0083] A PDL 210 may be provided between the first elec-
trodes 200. The PDL 210 includes an insulating material and
separates the first electrodes 200 into corresponding pixel
units.

[0084] An emission layer 300 is disposed in an opening of
the first electrode 200 separated into a pixel unit by the PDL
210. The emission layer 300 includes a red emission layer
310, a green emission layer 320, and a blue emission layer
330.

[0085] Meanwhile, at least one or more of a hole injection
layer, a hole transport layer, an electron transport layer, and an
electron injection layer may be further formed in addition to
the emission layer 300.

[0086] After the emission layer 300 is formed, a second
electrode 400 is disposed on the emission layer 300.

[0087] As described above, the OLED display and the
manufacturing method thereof are only exemplified, and a
person skilled in the art can understand that the scope of the
invention may include various modifications and equivalent
exemplary embodiments therefrom.

[0088] From the foregoing, it will be appreciated that vari-
ous exemplary embodiments of the invention have been
described herein for purposes of illustration, and that various
modifications may be made without departing from the scope
and spirit of the invention. Accordingly, the various exem-
plary embodiments disclosed herein are not intended to be
limiting, with the true scope and spirit being indicated by the
following claims.

Nov. 27,2014

What is claimed is:

1. An organic light emitting diode display, comprising:

a substrate;

a planarization layer on the substrate and comprising an

uneven pattern on a top surface thereof;

a first electrode on the planarization layer;

an emission layer on the first electrode; and

a second electrode on the emission layer,

wherein

the uneven pattern is defined by a plurality of strip lines

respectively having different thicknesses and widths,
and

a thickness of a strip line of the plurality of strip lines

becomes smaller as a distance from a center portion of
the first electrode becomes larger.

2. The organic light emitting diode display of claim 1,
further comprising a thin film transistor layer between the
substrate and the planarization layer.

3. The organic light emitting diode display of claim 1,
wherein a width of strip lines of the plurality of strip lines
becomes larger as the distance from the center portion of the
first electrode becomes larger.

4. The organic light emitting diode display of claim 1,
wherein the planarization layer has a thickness of about 0.1
um to about 10 um.

5. The organic light emitting diode display of claim 1,
wherein the emission layer comprises a plurality of sub-
emission layers which emits lights of different wavelengths
from each other, and the lights of different wavelengths com-
bine for white-light emission.

6. The organic light emitting diode display of claim 5,
further comprising a color filter under the first electrode.

7. A manufacturing method of an organic light emitting
diode display, comprising:

disposing a planarization layer on a substrate;

forming an uneven pattern on a top surface of the planariza-

tion layer;

disposing a first electrode on the planarization layer;

disposing an emission layer on the first electrode; and

disposing a second electrode on the emission layer,

wherein the forming of the uneven pattern comprises etch-
ing the planarization layer, and a difference in a degree
of etching exists between a center portion and an end
portion of the first electrode where the difference in a
degree of etching is defined by depths of spaces between
protrusions of the uneven pattern.

8. The manufacturing method of the organic light emitting
diode display of claim 7, further comprising disposing a
plurality of thin film transistors between the substrate and the
planarization layer.

9. The manufacturing method of the organic light emitting
diode display of claim 7, wherein the forming of the uneven
pattern on the top surface of the planarization layer comprises
arranging a mask including an opening defined therein on the
planarization layer to expose the planarization layer to light,
developing the planarization layer, etching the light exposed
planarization layer and curing the developed planarization
layer.

10. The manufacturing method of the organic light emit-
ting diode display of claim 9, wherein the difference in the
degree of etching is defined by a difference in light transmis-
sion of the mask between the center portion and the end
portion.
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