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(57) ABSTRACT

An organic light emitting diode display includes a substrate,
first electrodes patterned on the substrate, pixel defining lay-
ers on the substrate to separate the first electrodes correspond-
ing to pixel units, light emitting layers on the first electrodes
and separated corresponding to the pixel units, and a second
electrode on the light emitting layers, wherein the pixel defin-
ing layers have pores.

530 700

T

\
T

//////W/////W/////////’/////7)

600

~—400
~200

~100

/““‘“\—’
1



Patent Application Publication Sep. 5,2013 Sheet 1 of 4 US 2013/0228801 A1

Fig. 1
70
/ l >%{50 / ’ >~
‘l’ ZL‘ ™
l \ |
/ ’\’10
)
20
Fig.2
J i 700
/ l 500 / I el
O o © o0 Oo o o o310
00 ok /eo?OOOogv?,oo
00,0 0.5 Yo 0.00
0 0. 9 \ 0.0 o0
]
\
200
Fig. 3A
/. 4201

3

~100




Patent Application Publication Sep. 5,2013 Sheet 2 of 4 US 2013/0228801 A1
Fig. 3B
2())0 2())0 2())0
LN LN PN 200
100
Fig. 3C
301
L 2./ %N/ 2\ [A4-200
~100
Fig. 3D
\ / \ / \ 300
L N N %) ; 200
~100
Fig. 3E
O ° s O O e O O
o\ OOO <>O0 Ooo oO°
? oo oO o} OOO° oO 6] ooo°
%/ Q0 0/, Q%0 6/,




Sep. 5,2013 Sheet 3 of 4 US 2013/0228801 A1

Patent Application Publication

Fig. 3F

100

\
310
Fig. 3G

\
300

530

-~100

310

\
300




Patent Application Publication Sep. 5,2013 Sheet 4 of 4 US 2013/0228801 A1

Fig. 3H

5%0 5%0 5?30
T 4

N N >—600
) /%OO—O\ <0 0 0.0 400

9 ° S o O, i’ 0o, ° Mo\ T
%OO OO o] ooo° oO O oOO° oO O OOOO

L N0 o AQ°0 6/, 7 AO°0 of 4200

/
\

Fig. 31

510 520 530 700

\ \
T IRy JEETEET T I TR /. e

O )

) o\ Y ° / o\ o} OO ° Oo ’\-’400
%OO oO O o<>oo \ oO O OO<>c> /oO O DOOO

o/ A0 0 A0 0/ 7 AQ %0 o> ~—200

+~100

300 ;io



US 2013/0228801 Al

ORGANIC LIGHT EMITTING DIODE
DISPLAY AND METHOD FOR
MANUFACTURING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims priority to and the benefit of
Korean Patent Application No. 10-2012-0022142, filed on
Mar. 5, 2012, with the Korean Intellectual Property Office, the
present disclosure of which is incorporated herein in its
entirety by reference.

FIELD

[0002] Embodiments of the present invention relate to an
organic light emitting diode display and a method for manu-
facturing the same.

BACKGROUND

[0003] An organic light emitting diode (OLED) display is a
self-luminous display device that is provided with organic
light emitting diodes that emit light to display an image.
Unlike a liquid crystal display, the organic light emitting
diode display does not require a separate light source, and
thus the thickness and weight thereof can be relatively
reduced. Moreover, the organic light emitting diode display
exhibits high quality characteristics such as low power con-
sumption, high luminance, a high response speed, and the
like, and thus is in the spotlight as a next generation display
device of a portable electronic apparatus.

[0004] FIG. 1 schematically illustrates a general structure
of an OLED/pixel unit of an organic light emitting diode
display.

[0005] Referring to FIG. 1, a positive electrode 20 as a first
electrode is formed on a substrate 10 for the organic light
emitting diode display, and the positive electrode 20 is
divided into pixel units using pixel defining layers (PDLs) 30.
A light emitting layer 50 is formed on the positive electrode
20 and a portion of the pixel defining layers 30. A negative
electrode 70 is formed as a common electrode on the light
emitting layer 50 and the pixel defining layers 30.

[0006] Before forming the light emitting layer 50, at least
one of a hole injection layer and a hole transporting layer may
be additionally formed, and at least one of an electron trans-
porting layer and an electron injection layer may be formed
between the light emitting layer 50 and the negative electrode
70. Multiple light emitting layers 50 may be separated into a
red light emitting layer, a green light emitting layer, and a blue
light emitting layer.

[0007] Currently, light extraction efficiency of the light
emitting diode display is approximately 20%, which is not
satisfactory. In other words, only about 20% of light gener-
ated from the light emitting layer of the light emitting diode
display is emitted outside through a light emitting surface,
and about 80% of light generated from the light emitting layer
1s confined and extinguished in, or absorbed by, the structure
of the organic light emitting diode display.

[0008] The extinguished light partially leaks out to the side
of the light emitting layer of the organic light emitting diode
display. That is, an arrow in FIG. 1 denotes that a part of light
generated from the light emitting layer of the organic light
emitting diode display is emitted to the side to be incident on
the pixel defining layer. As shown in FIG. 1, a part of the light
generated from the light emitting layer of the organic light
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emitting diode display is emitted to the side and is incident on
the pixel defining layer, and thereafter is extinguished,
whereby a part of the light cannot contribute to light emission
of the organic light emitting diode display and leaks out.
[0009] Ifthe light leaking to the side is allowed to contrib-
ute to the light emission, it is possible to enhance light extrac-
tion efficiency of the organic light emitting diode display.

SUMMARY

[0010] Embodiments of the present invention improve
luminous efficiency of an organic light emitting diode display
by allowing light, which is otherwise emitted from a light
emitting layer of an organic light emitting diode display to the
side thereof, thereafter leaking out and being extinguished, to
instead be emitted to a light emitting surface of the organic
light emitting diode display.

[0011] Specifically, embodiments of the present invention
allow light, which is emitted from the light emitting layer of
the organic light emitting diode display and incident on a
pixel defining layer at the side of the light emitting layer, to be
externally emitted without being extinguished in the pixel
defining layer to thereby contribute to light emission by
changing a path of the light.

[0012] To this end, embodiments of the present invention
provide an organic light emitting diode display with enhanced
luminous efficiency by forming pores in a pixel defining layer
such that light incident on the pixel defining layer is scattered
and emitted toward a light emitting surface.

[0013] An exemplary embodiment of the present invention
provides an organic light emitting diode display including a
substrate, first electrodes patterned on the substrate, pixel
defining layers on the substrate to separate the first electrodes
corresponding to pixel units, light emitting layers on the first
electrodes and separated corresponding to the pixel units, and
a second electrode on the light emitting layers, wherein the
pixel defining layers have pores.

[0014] The pixel defining layer may include a light trans-
missive insulating polymer.

[0015] The light transmissive insulating polymer may
include polyimide (PI).

[0016] A range of diameters of the pores may be about 10
nm to about 200 nm.

[0017] A ratio of a volume of the pores to a total volume of
the pixel defining layer may be about 5% to about 50%.
[0018] Theorganic light emitting diode display may further
include one or more first light emitting auxiliary layers
between the light emitting layers and the first electrodes.

[0019] The first light emitting auxiliary layer may include
at least one of a hole injection layer or a hole transporting
layer.

[0020] Theorganic light emitting diode display may further

include a second light emitting auxiliary layer between the
light emitting layers and the second electrodes.

[0021] The second light emitting auxiliary layer may
include at least one of an electron injection layer or an elec-
tron transporting layer.

[0022] The first electrode may be a positive electrode, and
the second electrode may be a negative electrode.

[0023] Another exemplary embodiment of the present
invention provides a method for manufacturing the organic
light emitting diode display, the method including preparing
a substrate, forming a pattern of first electrodes on the sub-
strate, forming pixel defining layers between the patterned
first electrodes, forming light emitting layers on the first
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electrodes, and forming a second electrode on the light emit-
ting layers, wherein the forming of the pixel defining layers
includes preparing a material for forming a pixel defining
layer, coating the material for forming a pixel defining layer
on the substrate and the first electrodes, patterning the coated
material for forming a pixel defining layer to form pixel
defining layers such that the first electrodes are partially
exposed, and forming pores in the pixel defining layers.
[0024] The material for forming a pixel defining layer may
include a light transmissive insulating polymer, a surfactant,
and a solvent.

[0025] The light transmissive insulating polymer may
include polyimide.

[0026] The surfactant may include NaDDBS.

[0027] The pores may be formed by processing the pixel
defining layers with a solvent.

[0028] The pixel defining layers may be proccesed with the
solvent by immersing the substrate with the pixel defining
layers in the solvent.

[0029] The method may further include curing the pixel
defining layers after the pores are formed.

[0030] The method may further include forming one or
more first light emitting auxiliary layers before the light emit-
ting layers are formed.

[0031] The first light emitting auxiliary layer may be
formed by forming at least one of a hole injection layer or a
hole transporting layer.

[0032] The method may further include forming one or
more second light emitting auxiliary layers before the second
electrode is formed and after the light emitting layers are
formed.

[0033] The second light emitting auxiliary layer is formed
by forming at least one of an electron transporting layer or an
electron injection layer.

[0034] According to an exemplary embodiment of the
present invention, in the organic light emitting diode display,
since the pixel defining layer has the pores, light, which leaks
to the side from the inside of the organic light emitting diode
display, is extracted by a scattering effect, thereby increasing
light efficiency.

[0035] Further, according to an exemplary embodiment of
the present invention, a scattering layer may be formed with-
out using a scattering agent in the pixel defining layer, such
that light leaking to the side is extracted, thereby increasing
light efficiency.

[0036] Inaddition, the organic light emitting diode display
according to an exemplary embodiment of the present inven-
tion has a relatively simple structure and can improve lumi-
nance.

[0037] 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

[0038] FIG. 1 illustrates a general structure of an OLED/
pixel unit of an organic light emitting diode display in the
related art, and illustrates a state in which light generated
from a light emitting layer is emitted to a pixel defining layer
and extinguished, the general direction of the light being
indicated by arrows.
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[0039] FIG. 2 schematically illustrates a structure of an
OLED/pixel unit of an organic light emitting diode display
according to an exemplary embodiment of the present inven-
tion, and illustrates a state in which light generated from a
light emitting layer is emitted to a pixel defining layer and
scattered to be emitted toward a light emitting surface.
[0040] FIGS.3Ato 31 are cross-sectional views for describ-
ing a method for manufacturing an organic light emitting
diode display according to an exemplary embodiment of the
present invention.

DETAILED DESCRIPTION

[0041] Hereinafter, exemplary embodiments of the present
invention will be described in detail with reference to the
accompanying drawings.

[0042] The present invention may be modified to be in
various forms, and only specific exemplary embodiments are
shown in the drawings and will be described representatively
below. However, the scope of the present invention is not
limited to the specific exemplary embodiments, and should be
construed as including all the changes, equivalents, and sub-
stitutions included in the spirit and scope of the present inven-
tion.

[0043] Terms used herein are general terms that are widely
used now. In some cases, however, terms selected at the
applicant’s discretion are also used, and the meanings thereof
should be comprehended in consideration of meanings
described or used in the detailed description of the invention.
[0044] Inorderto elucidate the present invention, parts that
do not relate to the description may be omitted, and like
reference numerals designate like elements throughout the
specification. In the drawings, the size and the thickness of
each element are arbitrarily represented for ease of descrip-
tion and the present invention is not limited to those shown in
the drawings.

[0045] In the drawings, the thicknesses of layers, regions,
etc., may be exaggerated for clarity and/or ease of descrip-
tion. It will be understood that when an element such as a
layer, film, region, or substrate is referred to as being “on”
another element, it can be directly on the other element, or
intervening elements may also be present.

[0046] FIG. 2 schematically illustrates a structure of an
example of an OLED/pixel unit of an organic light emitting
diode display according to an exemplary embodiment of the
present invention. Herein, particularly, a pixel unit is restric-
tively and schematically illustrated for better understanding
of the described embodiment of the present invention.
[0047] As shown in FIG. 2, the OLED/pixel unit of the
organic light emitting diode display according to an exem-
plary embodiment of the present invention basically includes
a substrate 100; a first electrode 200 patterned and formed on
the substrate; pixel defining layers 300 formed on the sub-
strate to divide the first electrode into pixel units; a light
emitting layer 500 formed on the first electrode and divided
corresponding to the pixel units; and a second electrode 700
formed on the light emitting layer.

[0048] As shown in FIG. 2, pores 310 are formed in the
pixel defining layers 300 of the organic light emitting diode
display according to embodiments of the present invention.
The pores are generally filled with air. A refractive index of air
is generally smaller than a refractive index of the pixel defin-
ing layer. Therefore, the pores filled with the air serve as light
scattering particles to change a path of light that is incident on
the pixel defining layer.
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[0049] Arrowsin FIG. 2 denote a path of light and show that
the light, which is emitted from the light emitting layer and
incident on the pixel defining layer 300, is refracted at the
pores 310, such that the path is changed and the light is
scattered toward a light emitting surface, thus contributing to
light emission of the organic light emitting diode display. As
described above, according to embodiments of the present
invention, the pores 310 are formed in the pixel defining layer
300 of the organic light emitting diode display, thereby
enhancing luminous efficiency of the organic light emitting
diode display.

[0050] Hereinafter, the present embodiment of the present
invention will be described based on the case where polyim-
ide (PI) is used as a material for forming a pixel defining layer
(e.g., PDL 300). A refractive index of polyimide (PI) as a
material for forming the pixel defining layer 300 is 1.6 (n=1.
6), and a refractive index of air is 1.0. Thus, a difference
between the two refractive indices is about 0.6. When this
difference is about 0.6, comparatively excellent light refract-
ing and light scattering effects may be exhibited, and the
pores 310 serve as refraction points. In this way, when the
pores 310 are formed in the pixel defining layer 300, an effect
equivalent to adding a light scattering agent to the pixel defin-
ing layer 300 may be achieved.

[0051] It is generally difficult to add the light scattering
agent in a form of fine particles, while the pores may be
formed in a size on the order of nanometers, and the light
scattering agent has electric conductivity in many cases,
while the air has an excellent electrical insulating property,
and thus, is suitable for the pixel defining layer requiring an
insulation property.

[0052] Sizes and density of the pores 310 formed in the
pixel defining layer 300 may vary according to a size, a
thickness, and a kind of the pixel defining layer 300.

[0053] In an exemplary embodiment of the present inven-
tion, a ratio of a volume of the pores 310 to a total volume of
the pixel defining layer 300 may be 5% to 50%. In other
words, the volume of the pores may be 5% to 50% of the total
volume of the pixel defining layer. The volume ratio of the
pores may be such that the ratio of the volume of the pores 310
to the total volume of the pixel defining layer 300 is 10% to
20%. The density of the pores (e.g., the number and size of the
pores) may vary according to a material, a size, and a thick-
ness of the pixel defining layer.

[0054] The sizes of the pores 310 may be represented by an
average diameter, and the diameters of the pores 310 may be
in arange of 10 to 200 nm. When the average diameter of the
pores is less than 10 nm, effects due to the light refracting and
scattering due to the pores may be reduced, and when the
average diameter of the pores is more than 200 nm, the
strength of the pixel defining layer may be reduced, which
may be an obstacle to performing an intrinsic function of the
pixel defining layer. Therefore, the average diameter of the
pores 310 is limited as described above. A deviation in the
diameters of individual pores from the average diameter may
be possible. The average diameter of the pores of the present
embodiment may be 100 to 200 nm.

[0055] In order to obtain the pores 310 of the pixel defining
layer 300, a method of mixing the material for forming a pixel
defining layer and a surfactant with a solvent to form a pixel
defining layer, and then dissolving the surfactant by using a
solvent that can dissolve the surfactant is used, thus forming
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the pores 310. In this case, the diameters and the volume of the
pores 310 may be adjusted by a concentration of the surfac-
tant to be mixed.

[0056] As described above, the light emitting layer 500 is
formed on the pixel defining layer 300 with the pores 310, and
the second electrode 700 is formed on the light emitting layer
500, thereby configuring the organic light emitting diode
display.

[0057] FIGS. 3A to 31 schematically show an exemplary
embodiment of a process for manufacturing an organic light
emitting diode display according to the present invention.
[0058] Hereinafter, a method for manufacturing an organic
light emitting diode display will be described, and respective
constituent elements of the organic light emitting diode dis-
play will be described in more detail.

[0059] First, a substrate 100 is prepared and a material 201
for forming a first electrode is coated on the substrate (FIG.
3A).

[0060] The process of preparing the substrate may include
preparing the substrate, forming a TFT layer, and forming an
insulating and planarizing layer. In the present exemplary
embodiment, a description of these processes is omitted. The
substrate may be selected and used from those generally used
in the art. For example, a glass substrate or a plastic substrate
may be used.

[0061] Asamethod of coating the material 201 for forming
a first electrode, a method which is generally used in the art
may be applied. An example of the method includes a sput-
tering method, although methods other than the sputtering
method may also be applied.

[0062] The first electrode 200 may include at least one of a
transparent conductive oxide (TCO) layer and a metal layer.
Therefore, the process of coating the material 201 for forming
a first electrode so as to form the first electrode 200 may
include at least one of forming a transparent conductive oxide
(TCO) layer and forming a metal layer. Herein, the transpar-
ent conductive oxide (TCO) layer may include at least one of
an ITO layer, anIZO layer, and an AZO layer. The metal layer
may include at least one of a silver (Ag) layer, a copper (Cu)
layer, and an aluminum (Al) layer.

[0063] Meanwhile, the first electrode 200 may have a struc-
ture in which an ITO layer, a silver (Ag) layer, and an ITO
layer are sequentially stacked, such as by forming the ITO
layer, forming the silver (Ag) layer, and forming the ITO layer
in sequence.

[0064] Thefirst electrodes 200 are formed by patterning the
material 201 for forming a first electrode that is coated on the
substrate 100 (FIG. 3B). As a patterning method, a method
which is generally used in the art may be applied.

[0065] A material 301 for forming a pixel defining layer is
coated on the patterned first electrodes 200 and the substrate
100 (FIG. 3C).

[0066] The material 301 for forming a pixel defining layer
is prepared by mixing a light transmitting insulating polymer
as a material of a pixel defining layer, a surfactant, and a
solvent at a predetermined ratio. Other materials required for
forming a pixel defining layer may be further included. In an
exemplary embodiment, the surfactant is included such that a
weight of the surfactant is 5% to 50% of a total weight of the
light transmitting insulating polymer and the surfactant (e.g,,
[surfactant/(light transmitting insulating polymer+surfac-
tant)]).

[0067] In this case, a kind of light transmitting insulating
polymer is not particularly limited. In the present exemplary
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embodiment, the case where polyimide (PI) is used as the
light transmitting insulating polymer is described as an
example. As the surfactant, NaDDBS and the like, which are
dissolved in water or an organic solvent, may be used. In the
present exemplary embodiment, polyimide (PT) mixed with
NaDDBS and toluene is used.

[0068] Pixel defining layers 300 are formed by patterning
the coated material 301 for forming a pixel defining layer
(FIG. 3D). As the patterning method, a method which is
generally used in the art may be applied.

[0069] The pixel defining layers 300 are formed between
the first electrodes 200 such that top portions of the first
electrodes 200 are exposed.

[0070] Inthisregard, FIG. 3D shows a state where the pixel
defining layers 300 are formed between the first electrodes
200. Herein, the top portions of the first electrodes are par-
tially opened.

[0071] Pores 310 are formed in the pixel defining layers 300
(FIG. 3E). The forming of the pores 310 includes processing
the pixel defining layers 300 with a solvent. As an example of
the method, a method of immersing the substrate 100 with the
pixel defining layers 300 in a solvent may be used. In this
case, the solvent is not limited if the solvent can dissolve the
surfactant used in the material 301 forming a pixel defining
layer, and water may be used.

[0072] As described above, the surfactant is dissolved by
water in the pixel defining layers 300, such that the pores 310
are formed at locations where the surfactant was present in the
pixel defining layers 300. Therefore, the volume and the
diameters of the pores 310 may be adjusted by a concentration
of the surfactant that is mixed in the material 301 for forming
a pixel defining layer.

[0073] In the present exemplary embodiment, the volume
of the pores 310 may be 5% to 50% of the total volume of the
pixel defining layers 300. In the present exemplary embodi-
ment, the volume of the pores is in arange of 10%10 20%. The
diameters of the pores 310 may be 10 to 200 nm. In the present
exemplary embodiment, the average diameter of the pores
310 is 100 to 200 nm. The density (volume ratio) and the
average diameter of the pores may be adjusted by adjusting
the content of the surfactant.

[0074] Herein, when the average diameter of the pores is
less than 10 nm, it is difficult to expect a scattering effect due
to the pores. When the average diameter is more than 200 nm,
the integrity of the pixel defining layer may be weakened,
which may make it difficult to perform an intrinsic function of
the pixel defining layer.

[0075] Next, the method for manufacturing an organic light
emitting display device may include curing the pixel defining
layers 300 to perform subsequent steps, such as forming light
emitting layers on the pixel defining layers 300 with the pores
310. A curing method may include heat treatment and the like.
[0076] Referring to FIG. 3F, in the process according the
present exemplary embodiment, a first light emitting auxil-
iary layer 400 is formed before forming light emitting layers.
The first light emitting auxiliary layer 400 is formed over the
entire surface of the top portions of the first electrode 200 and
the pixel defining layers 300. The first light emitting auxiliary
layer 400 may include any one of a hole injection layer and a
hole transporting layer or both the hole injection layer and the
hole transporting layer.

[0077] FIG. 3F illustrates that a hole injection and trans-
porting layer having both a hole injection function and a hole
transporting function is formed in one layer. For reference,
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the forming of the first light emitting auxiliary layer 400 may
include any one of forming ahole injection layer and forming
a hole transporting layer, or may include both steps.

[0078] For example, the first light emitting auxiliary layer
400 may include two layers such that a hole injection layer
may be formed, and thereafter, a hole transporting layer may
be formed.

[0079] Subsequently. light emitting layers 510, 520, and
530 are formed on the first light emitting auxiliary layer 400
(FIG. 3G). The light emitting layers 510, 520, and 530 are
positioned above the first electrodes 200 comprising the pixel
units that are separated by the pixel defining layers 300.
[0080] Referring to FIGS. 3H and 31, in the process accord-
ing to the present exemplary embodiment, after forming the
light emitting layers, a second light emitting auxiliary layer
600 is formed before forming a second electrode 700.
[0081] The second light emitting auxiliary layer 600 may
include at least one of an electron injection layer and an
electron transporting layer. Therefore, the forming of the
second light emitting auxiliary layer may include at least one
of forming an electron transporting layer; and forming an
electron injection layer.

[0082] Inthe present exemplary embodiment, for example,
the second light emitting auxiliary layer 600 is an electron
transporting layer. Therefore, in FIG. 3H, an electron trans-
porting layer is formed as the second light emitting auxiliary
layer 600. The second light emitting auxiliary layer 600 may
include two layers so as to separately include both the elec-
tron injection layer and the electron transporting layer.
[0083] Thereafter, a second electrode 700 is formed on the
second light emitting auxiliary layer 600 (FIG. 3I).

[0084] The organic light emitting diode display according
to the present invention may be manufactured through the
aforementioned processes.

[0085] Another exemplary embodiment of the present
invention provides a method for manufacturing an organic
light emitting diode display, the method including preparing
a substrate, forming a pattern of first electrodes on the sub-
strate, preparing a material for forming a pixel defining layer;
coating the material for forming a pixel defining layer on the
substrate and the first electrodes, patterning the coated mate-
rial for forming a pixel defining layer to form pixel defining
layers such that the first electrodes are partially exposed,
processing the pixel defining layers with water to form pores,
curing the pixel defining layers after forming the pores, form-
ing light emitting layers on the first electrodes, and forming a
second electrode on the light emitting layers.

[0086] The organic light emitting diode display according
to exemplary embodiments ofthe present invention can main-
tain the intrinsic function of the pixel defining layer without
using a separate scattering agent. Therefore, the organic light
emitting diode display may have a simple configuration com-
pared to an organic light emitting diode display in the related
art which introduces a scattering agent or a polarizing plate in
a pixel defining layer, and can ensure improved light effi-
ciency and luminance by a scattering effect.

[0087] From the foregoing, it will be appreciated that vari-
ous embodiments of the present invention have been
described herein for purposes ofillustration, and that various
modifications may be made without departing from the scope
and spirit of the present invention. Accordingly, the various
embodiments disclosed herein are not intended to be limiting,
with the true scope and spirit being indicated by the following
claims, and their equivalents.
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What is claimed is:

1. An organic light emitting diode display, comprising:

a substrate;

first electrodes patterned on the substrate;

pixel defining layers on the substrate to separate the first

electrodes corresponding to pixel units;

light emitting layers on the first electrodes and separated

corresponding to the pixel units; and

a second electrode on the light emitting layers,

wherein the pixel defining layers have pores.

2. The organic light emitting diode display of claim 1,
wherein the pixel defining layer comprises a light transmis-
sive insulating polymer.

3. The organic light emitting diode display of claim 2,
wherein the light transmissive insulating polynier comprises
polyimide (PI).

4. The organic light emitting diode display of claim 1,
wherein a range of diameters of the pores is about 10 nm to
about 200 nm.

5. The organic light emitting diode display of claim 1,
wherein a ratio of a volume of the pores to a total volume of
the pixel defining layer is about 5% to about 50%.

6. The organic light emitting diode display of claim 1,
further comprising one or more first light emitting auxiliary
layers between the light emitting layers and the first elec-
trodes.

7. The organic light emitting diode display of claim 6,
wherein the first light emitting auxiliary layer comprises at
least one of a hole injection layer or a hole transporting layer.

8. The organic light emitting diode display of claim 1,
further comprising a second light emitting auxiliary layer
between the light emitting layers and the second electrodes.

9. The organic light emitting diode display of claim 8,
wherein the second light emitting auxiliary layer comprises at
least one of an electron injection layer or an electron trans-
porting layer.

10. The organic light emitting diode display of claim 1,
wherein the first electrode is a positive electrode, and

wherein the second electrode is a negative electrode.

11. A method for manufacturing an organic light emitting
diode display, the method comprising:
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preparing a substrate;

forming a pattern of first electrodes on the substrate;

forming pixel defining layers between the patterned first

electrodes;

forming light emitting layers on the first electrodes; and

forming a second electrode on the light emitting layers,

wherein the forming of the pixel defining layers comprises:

preparing a material for forming a pixel defining layer;

coating the material for forming a pixel defining layer on
the substrate and the first electrodes;

patterning the coated material for forming a pixel defin-
ing layer to form pixel defining layers such that the
first electrodes are partially exposed; and

forming pores in the pixel defining layers.

12. The method of claim 11, wherein the material for
forming a pixel defining layer comprises a light transmissive
insulating polymer, a surfactant, and a solvent.

13. The method of claim 12, wherein the light transmissive
insulating polymer comprises polyimide.

14. The method of claim 12, wherein the surfactant com-
prises NaDDBS.

15. The method of claim 11, wherein the pores are formed
by processing the pixel defining layers with a solvent.

16. The method of claim 15, wherein the pixel defining
layers are proccesed with the solvent by immersing the sub-
strate with the pixel defining layers in the solvent.

17. The method of claim 11, further comprising:

curing the pixel defining layers after the pores are formed.

18. The method of claim 11, further comprising:

forming one or more first light emitting auxiliary layers

before the light emitting layers are formed.

19. The method of claim 18, wherein the first light emitting
auxiliary layer is formed by forming at least one of a hole
injection layer or a hole transporting layer.

20. The method of claim 11, further comprising:

forming one or more second light emitting auxiliary layers

before the second electrode is formed and after the light
emitting layers are formed.

21. The method of claim 20, wherein the second light
emitting auxiliary layer is formed by forming at least one of
an electron transporting layer or an electron injection layer.
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