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ORGANIC LIGHT EMITTING DIODE
DISPLAY

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims priority to and the benefit of
Korean Patent Application No. 10-2009-0001164, filed in the
Korean Intellectual Property Office on Jan. 7, 2009, the dis-
closure of which is incorporated herein, by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] Aspects of the present invention relate to an organic
light emitting diode (OLED) display having improved vis-
ibility.

[0004] 2. Description of the Related Art

[0005] An organic light emitting diode display includes a
plurality of organic light emitting diodes that include hole
injection electrodes, organic emission layers, and electron
injection electrodes. Light is produced when excitons, gen-
erated by combination of holes and electrons in the organic
emission layer, transit from an excited state to a ground state.
The light is then used to form an image.

[0006] An organic light emitting diode display has self-
emitting characteristics and therefore, does not require an
additional light source. Therefore, an organic light emitting
diode display can be thinner and lighter than a liquid crystal
display, which includes such an additional light source. Fur-
ther, since organic light emitting diode displays have a low
power consumption, a high luminance, and a high reaction
speed, they have attracted considerable attention as next-
generation displays for portable electronic apparatuses.
[0007] Ingeneral, the hole injection electrodes, the electron
injection electrodes, and various other metal wires that are
disposed in the organic light emitting diode display can reflect
ambient light. When an organic light emitting diode display is
used in a bright environment, contrast and black levels are
reduced, due to the ambient light reflection, resulting in
reduced image visibility.

[0008] The above information is disclosed only to enhance
the understanding of the background of the invention, and
therefore, it may contain information that does not constitute
prior art.

SUMMARY OF THE INVENTION

[0009] Aspects of the present invention provide an organic
light emitting diode display that has improved visibility.
[0010] An exemplary embodiment of the present invention
provides an organic light emitting diode display that includes:
a substrate; a plurality of pixel electrodes formed on the
substrate; a pixel defining layer having openings exposing a
plurality of pixel electrodes, formed on the substrate; a plu-
rality of spacers that protrude from the pixel defining layer;
organic emission layers formed on the pixel electrodes; a
common electrode formed on the organic emission layers;
and a plurality of color filters formed on the common elec-
trode, in the openings of the pixel defining layer.

[0011] According to some embodiments, each organic
emission layer may emit the same color of light as the color
filter positioned thereon.

[0012] According to some embodiments, some of the
organic emission layers may emit white light.
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[0013] According to some embodiments, the spacers may
have at least one portion that is shaped as a truncated pyramid,
a prism, a truncated circular cone, a cylinder, a hemisphere,
and a semi-oblate sphere. The organic light emitting diode
display further includes a sealing member disposed opposite
to the substrate, with the spacers interposed therebetween.
The spacers may maintain a space between the substrate and
the sealing member.

[0014] According to some embodiments, the spacers and
the pixel defining layer may be integrally formed, using the
same material and the same process.

[0015] According to some embodiments, the common elec-
trode has a laminate structure formed of a first metal layer and
a second metal layer. Each of the first metal layer and the
second metal layer may include a metal independently
selected from magnesium (Mg), silver (Ag), calcium (Ca),
lithium (L), chromium (Cr), and aluminum (Al).

[0016] According to some embodiments, the first metal
layer may include silver (Ag), and the second metal layer may
include at least one of an alloy of magnesium and silver
(Mg:Ag), aluminum (Al), calcium (Ca), lithium (Li), and
chromium (Cr).

[0017] Accordingly, aspects of the present invention pro-
vide an organic light emitting diode display having improved
visibility and contrast, which minimizes the loss of light
emitted from the organic light emitting elements.

[0018] Additional aspects and/or advantages of the inven-
tion will be set forth in part in the description which follows
and, in part, will be obvious from the description, or may be
learned by practice of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] These and/or other aspects and advantages of the
invention will become apparent and more readily appreciated
from the following description of the embodiments, taken in
conjunction with the accompanying drawings of which:
[0020] FIG. 1 is a plan view of an organic light emitting
diode display, according to a first exemplary embodiment of
the present invention;

[0021] FIG. 2 is a cross-sectional view taken along the line
TI-11 of FIG. 1; and

[0022] FIG. 3 is a cross-sectional view of an organic light
emitting diode display, according to a second exemplary
embodiment of the present invention.

DETAILED DESCRIPTION OF THE
EXEMPLARY EMBODIMENTS

[0023] Reference will now be made in detail to the exem-
plary embodiments of the present invention, examples of
which are illustrated in the accompanying drawings, wherein
like reference numerals refer to like elements throughout. The
exemplary embodiments are described below, in order to
explain the aspects of the present invention, by referring to the
figures. Since sizes and thicknesses of constituent members
shown in the accompanying drawings are arbitrarily given,
for better understanding and ease of description, the present
invention is not limited to the illustrated sizes and thick-
nesses.

[0024] Inthe drawings, the thickness of layers, films, pan-
els, regions, etc., are exaggerated for clarity. In the drawings,
the thickness of layers, films, panels, regions, etc., are exag-
gerated for convenience of description. It will be understood
that when an element such as a layer, film, region, or substrate
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is referred to as being formed or disposed “on” another ele-
ment, it can be directly on the other element, or intervening
elements may also be present. In contrast, when an element is
referred to as being formed or disposed “directly on” another
element, there are no intervening elements present.

[0025] In the accompanying drawings, although an active
matrix (AM) type organic light emitting diode display, having
a 2Tr-1Cap structure that is provided with two thin film tran-
sistors (TFTs) and one storage capacitor in one pixel, is
shown, the present invention is not limited thereto. Accord-
ingly, the organic light emitting diode display may be pro-
vided with three or more thin film transistors and two or more
storage capacitors, in one pixel, and may be configured to
have various structures with additional wires. Herein, a pixel
represents a minimum unit of an image, and the organic light
emitting diode display displays an image using a plurality of
pixels.

[0026] FIGS. 1 and 2 illustrate an organic light emitting
diode display 100, according to a first exemplary embodiment
of the present invention. As shown in FIGS. 1 and 2, the
organic light emitting diode display 100 includes a display
substrate 110 and a sealing member 210. FIG. 1 is a plan view
illustrating the structure of a pixel disposed on the display
substrate 110. FIG. 2 is a cross-sectional view illustrating
both the display substrate 110 and the sealing member 210,
taken along the line II-1I of FIG. 1.

[0027] The display substrate 110 includes a switching thin
film transistor 10, a driving thin film transistor 20, a storage
capacitor 80, and an organic light emitting diode (OLED) 70,
which are formed in each pixel. Further, the display substrate
110 includes a first substrate member 111, a gate line 151
disposed in one direction, a data line 171 that crosses and is
insulated from the gate line 151, and a common power supply
line 172. Herein, a boundary of one pixel may be defined by
the gate line 151, the data line 171, and the common power
supply line 172, but the present invention is not limited
thereto.

[0028] Each organic light emitting element 70 includes a
pixel electrode 710, an organic emission layer 720 formed on
the pixel electrode 710, and a common electrode 730 formed
on the organic emission layer 720. Herein, the pixel electrode
710 is referred to as a positive (+) electrode (hole injection
electrode), and the common electrode 730 is referred to as a
negative (=) electrode (electron injection electrode). How-
ever, the present invention is not limited thereto. Therefore,
the pixel electrode 710 may be a negative electrode, and the
common electrode 730 may be a positive electrode, according
to a driving method of the organic light emitting diode display
100. Holes and electrodes are injected into the organic emis-
sion layer 720, from the pixel electrode 710 and the common
electrode 730. Light is produced when excitons, generated by
the combination of holes and electrons in the organic emis-
sion layer, transit from an excited state to a ground state.
[0029] In the organic light emitting element 70, light from
the organic emission layer 720 is radiated away from the pixel
electrode 710, that is, in the direction of the common elec-
trode 730, to display images. That is, the organic light emit-
ting diode display 100 is a top emission-type.

[0030] The storage capacitor 80 includes a first storage
plate 158, a second storage plate 178, and a gate insulating
layer 140 interposed therebetween. The gate insulating layer
140 can be referred to as a dielectric material. Storage capac-
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ity is determined by the amount of electric charge stored in the
storage capacitor 80 and a voltage difference between the
storage plates 158 and 178.

[0031] The switching thin film transistor 10 includes a
switching semiconductor layer 131, a switching gate elec-
trode 152, a switching source electrode 173, and a switching
drain electrode 174. The driving thin film transistor 20
includes a driving semiconductor layer 132, a driving gate
electrode 155, a driving source electrode 176, and a driving
drain electrode 177.

[0032] The switching thin film transistor 10 serves as a
switching element that selects a desired light emitting pixel.
The switching gate electrode 152 is connected to the gate line
151. The switching source electrode 173 is connected to the
data line 171. The switching drain electrode 174 is disposed
opposite to the switching source electrode 173 and is con-
nected to the first storage plate 158.

[0033] The driving thin film transistor 20 applies a driving
voltage to the organic light emitting element 70, which is
applied to the organic emission layer 720 to produce light.
The driving gate electrode 155 is connected to the first storage
plate 158. The driving source electrode 176 and the second
storage plate 178 are each connected to the common power
supply line 172. The driving drain electrode 177 is connected
to the pixel electrode 710, through a contact hole 182.
[0034] The switching thin film transistor 10 is actuated by a
gate voltage applied to the gate line 151, to transmit data
voltage applied to the data line 171, to the driving thin film
transistor 20. A voltage corresponding to a difference
between a common voltage, which is applied to the driving
thin film transistor 20 from the common power supply line
172, and a data voltage, which is transmitted from the switch-
ing thin film transistor 10, is stored in the storage capacitor 80.
A current corresponding to the voltage stored in the storage
capacitor 80 flows to the organic light emitting element 70,
through the driving thin film transistor 20, such that the
organic light emitting element 70 emits light.

[0035] The organic light emitting diode display 100 further
includes a pixel defining layer 190, color filters 310, and
spacers 192. The pixel defining layer 190 has openings 199
exposing the pixel electrodes 710, and defines emission
regions and a non-emission region of the organic light emit-
ting element 70. In each opening 199, the organic emission
layer 720, and the common electrode 730 are sequentially
laminated, such that the organic emission layer 720 emits
light. That is, the pixel defining layer 190 substantially forms
the non-emission region, and the openings 199 substantially
form the emission regions.

[0036] The color filters 310 are formed on the common
electrode 730, in the openings 199 of the pixel defining layer
190. In the organic light emitting diode display 100, each
organic emission layer 720 emits light that is the same color
as the color filter 310 formed thereon. For example, a red
color filter 310 can be disposed in an opening 199 having ared
light emitting organic emission layer 720. However, the
present invention is not limited thereto. For example, the
organic emission layers 720 may emit white light, and the
color filters 310 may filter the white light to produce other
colors.

[0037] The color filter 310 effectively suppresses ambient
light from being reflected by the pixel electrode 710 and/or
the common electrode 730. Therefore, the mount of light
emitted from the organic light emitting element 70, to the
outside, can be maximized.
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[0038] The spacers 192 serve to separate the display sub-
strate 110 and the sealing member 210. Further, the spacers
192 also serve to suppress the ambient light reflection, by
dispersing the ambient light reflected by a conductive layer
disposed below the spacer 192. Herein, the conductive layer
may include the gate line 151, the data line 171, and the
common power supply line 172.

[0039] The pixel defining layer 190 and the spacers 192
may be integrally formed, through a photography process or
a photolithography process, by using a photosensitive mate-
rial. That is, both the pixel defining layer 190 and the spacers
192 may be formed using a half-tone exposure process. How-
ever, the present invention is not limited thereto. For example,
the pixel defining layer 190 and the spacers 192 may be
formed sequentially or separately and may be made of differ-
ent materials.

[0040] The spacers 192 may have portions that are shaped
as a truncated pyramid, a prism, a truncated circular cone, a
cylinder, a hemisphere, or a semi-oblate sphere. In addition,
the spacers 192 may be uniformly or non-uniformly distrib-
uted on the pixel defining layer 190.

[0041] Each pixel includes a pixel electrode 710, a color
filter 310, and an opening 199 of the pixel defining layer 190.
Therefore, the organic light emitting diode display 100
includes a plurality of the pixel electrodes 710, a plurality of
the color filters 310, and a plurality of the openings 199.
Further, a plurality of spacers 192 are also formed around
each pixel. As the number of the spacers 192 increases, a light
dispersion effect can be increased.

[0042] The sealing member 210 is disposed opposite to the
display substrate 110, covering the thin film transistors 10 and
20, the storage capacitor 80, and the organic light emitting
element 70, to seal them from the outside. The sealing mem-
ber 210 includes a second substrate member 211. In addition,
although not shown, the display substrate 110 and the sealing
member 210 are sealed together, by a sealant disposed on
edges of the display substrate 110 and the sealing member
210.

[0043] The organic light emitting diode display 100 can
effectively suppress visibility and contrast reductions, due to
the external light reflection. Further, the organic light emit-
ting diode display 100 can minimize the loss of light gener-
ated by the organic light emitting element 70, and emitted to
the outside.

[0044] The organic light emitting diode display 100 may
omit a polarizing member, which is generally used to sup-
press ambient light reflection, due to the configuration of the
color filters 310 and the spacers 192. Therefore, it is possible
to improve the emission efficiency of the organic light emit-
ting diode display 100, as compared to when a polarizing
member is used. That is, the organic light emitting diode
display 100 has improved luminance and lifespan.

[0045] Hereinafter, the lamination sequence of the organic
light emitting diode display 100 will be described in detail.
Further, a structure of the thin film transistors will now be
described. In addition, only differences between the switch-
ing thin film transistor 10 and the driving thin film transistor
are described in detail.

[0046] The first substrate member 111 is formed from an
insulating substrate that is made of glass, quartz, ceramic,
plastic, of the like. However, the present invention is not
limited thereto. Accordingly, the first substrate member 111
may be formed from a metallic substrate that is made of
stainless steel, of the like.
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[0047] A buffer layer 120 is formed on the first substrate
member 111. The buffer layer 120 serves to prevent the dif-
fusion of impurities and provides a planarized surface. The
buffer layer 120 may be made of various materials, for
example, a SiNx film, a SiOx film, or a SiOxNy film. How-
ever, the buffer layer 120 is optional and may be omitted,
depending on the type and processing conditions of the first
substrate member 111.

[0048] The driving semiconductor layer 132 is formed on
the buffer layer 120. The driving semiconductor layer 132 is
generally a polycrystal silicon film. The driving semiconduc-
tor layer 132 includes a channel region 135 where no impurity
is doped, and source and drain regions 136 and 137 where an
impurity is doped, which are disposed on opposing sides of
the channel region 135. The doped impurity may be a P-type
impurity, such as boron (B), or B,H,. Herein, the type of
impurity depends on the type of thin film transistor.

[0049] In the first exemplary embodiment of the present
invention, a PMOS-structure thin film transistor, using the
P-type impurity is used as the driving thin film transistor 20,
but the driving thin film transistor is not limited thereto.
Therefore, an NMOS-structure thin film transistor, or a
CMOS-structure thin film transistor, may be used as the driv-
ing thin film transistor 20.

[0050] Thedriving thin film transistor 20 shownin FIG. 2 is
a polycrystalline thin film transistor including a polycrystal-
line silicon film. The switching thin film transistor 10 shown
in FIG. 1 may be a polycrystalline thin film transistor, or an
amorphous thin film transistor including an amorphous sili-
con film.

[0051] The gate insulating layer is formed on the driving
semiconductor layer 132. A gate wire including the driving
gate electrode 155 is formed on the gate insulating layer 140.
The gate wire further includes the gate line 151, the first
storage plate 158, and other wires. The driving gate electrode
155 is overlaps with at least part of the driving semiconductor
layer 132, and in particular, the channel region 135.

[0052] An interlayer insulating layer 160 is formed on the
gate insulating layer 140, so as to cover the driving gate
electrode 155. The gate insulating layer 140 and the interlayer
insulating layer 160 have through-holes that are aligned to
expose the source region 136 and the drain region 137 of the
driving semiconductor layer 132. The interlayer insulating
layer 160 is made of silicon nitride (SiNx) or silicon oxide
(SiOx), like the gate insulating layer 140.

[0053] Data wires, including the driving source electrode
176 and the driving drain electrode 177, are formed on the
interlayer insulating layer 160. The data wires further include
the data line 171, the common power supply line 172, the
second storage plate 178, and other wires. The driving source
electrode 176 and the driving drain electrode 177 are con-
nected to the source region 136 and the drain region 137,
respectively, through the through-holes formed of the inter-
layer insulating layer 160 and the gate insulating layer 140,
respectively.

[0054] As such, a driving thin film transistor 20 is formed
that includes the driving semiconductor layer 132, the driving
gate electrode 155, the driving source electrode 176, and the
driving drain electrode 177. The configuration of the driving
thin film transistor 20 is not limited to the above-mentioned
example, and may be modified in various known configura-
tions.

[0055] A planarization layer 180 covering the data wires is
formed on the interlayer insulating layer 160. The planariza-
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tion layer 180 serves to planarize the data wires, in order to
increase luminous efficiency of the organic light emitting
element 70, which is formed thereon. Further, the planariza-
tion layer 180 has the contact hole 182 exposing the drain
electrode 177. The planarization layer 180 may be made of at
least one material among a polyacrylate resin, an epoxy resin,
a phenolic resin, a polyamide resin, a polyimide resin, an
unsaturated polyester resin, a polyphenylene ether resin, a
polyphenylene sulfide resin, and benzocyclobutene (BCB).
[0056] The first exemplary embodiment of the present
invention is not limited to the above-mentioned configura-
tion. In particular, any one of the planarization layer 180 and
the interlayer insulating layer 160 may be omitted.

[0057] The pixel electrodes 710 are formed on the pla-
narization layer 180. That is, the pixel electrodes 710 are each
disposed in respective ones of the pixels. The pixel electrodes
710 are separated from each other. Each pixel electrode 710 is
connected to a drain electrode 177, through the contact holes
182 of the planarization layer 180.

[0058] The pixel defining layer 190 is formed on the pla-
narization layer 180. The openings 199 of the pixel defining
layer 190 are formed around each pixel. The pixel electrodes
710 are disposed in the openings 199. However, the pixel
electrodes 710 are not necessarily disposed only in the open-
ings 199 of the pixel defining layer 190, as the pixel electrodes
710 may be disposed below the pixel defining layer 190, so
that the pixel electrodes 710 overlap the pixel defining layer
190. Where the pixel defining layer 190 is disposed substan-
tially forms the non-emission region, and the openings 199
substantially form the emission regions.

[0059] The spacers 192 are formed on the pixel defining
layer 190. That is, the spacers 192 are formed in the non-
emission region. The spacers 192 serve to separate the display
substrate 110 and the sealing member 210. The spacers 192
also serve to suppress the ambient light reflection, by dispers-
ing the ambient light reflected by a conductive layer disposed
below the spacer 192. Herein, the conductive layer may
include the gate line 151, the data line 171, and the common
power supply line 172.

[0060] The pixel defining layer 190 and the spacers 192
may be made formed from a polyacrylate resin, a polyamide-
based resin, or silica-based inorganic materials. The pixel
defining layer 190 and the spacers 192 may be integrally
formed, through the photography process or the photolithog-
raphy process. That is, both the pixel defining layer 190 and
the spacers 192 may be formed by the half-tone exposure
process. However, the first exemplary embodiment of the
present invention is not limited thereto. Therefore, the pixel
defining layer 190 and the spacers 192 may be formed
sequentially, or separately, and may be made of different
materials.

[0061] The organic emission layer 720 is formed on the
pixel electrode 710 and the common electrode 730 is formed
on the organic emission layer 720. As such, an organic light
emitting element 70 is formed that includes the pixel elec-
trode 710, the organic emission layer 720, and the common
electrode 730. At this time, the organic emission layer 720 is
disposed between the pixel electrode 710 and the common
electrode 730, in the opening 199 of the pixel defining layer
190. Further, the common electrode 730 covers the organic
emission layer 720, the pixel defining layer 190, and the
spacer 192.

[0062] The organic emission layer 720 can be formed from
a low molecular weight organic material or a high molecular
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weight organic material. The organic emission layer 720 may
be formed as a laminate structure, including at least one of an
emission layer, a hole-injection layer (HIL), a hole-transport-
ing layer (HTL), an electron-transporting layer (ETL), and an
electron-injection layer (EIL). The hole-injection layer is dis-
posed on the pixel electrode 710, and then the hole-transport-
ing layer, the emission layer, the electron-transporting layer,
and the electron-injection layer are laminated in sequence.
[0063] InFIG.2,theorganic emission layer 720 is disposed
only in the opening 199, but the present invention is not
limited thereto. Accordingly, the organic emission layer 720
may be formed on the pixel electrode 190, in the opening 199,
or may be disposed between the pixel defining layer 190 and
the common electrode 730. More specifically, the hole-injec-
tion layer (HIL), the hole-transporting layer (HTL), the elec-
tron-transporting layer (ETL), and the electron-injection
layer (EIL), the hole-injection layer (HIL), the hole-trans-
porting layer (HTL), the electron-transporting layer (ETL),
and the electron-injection layer (EIL) may be formed on the
pixel electrode 710 and in the pixel defining layer 190, by
using an open mask manufacturing process. That is, at least
one of various layers included in the organic emission layer
720 may be disposed between the pixel defining layer 190 and
the common electrode 730.

[0064] The pixel electrode 710 and the common electrode
730 may be made of a transparent conductive material, or a
semi-transparent or reflective conductive material. The
organic light emitting diode display 100 may be a top emis-
sion type, a bottom emission type, or a dual surface emission
type, according to the materials of the pixel electrode 710 and
the common electrode 730.

[0065] The organic light emitting diode display 100 is
formed as the top emission type. That is, the organic light
emitting element 70 emits light toward the sealing member
210, through the color filter 310, to display images.

[0066] Materials such as indium tin oxide (ITO), indium
zinc oxide (IZO), zinc oxide (ZnO), or indium oxide (In,O;)
may be used as the transparent conductive material. Materials
such as lithium (Li), calcium (Ca), lithium fluoride /calcium
(LiF/Ca), lithium fluoride /aluminum (LiF/Al), aluminum
(Al), silver (Ag), magnesium (Mg), or gold (Au) may be used
as the reflective material or the semi-transparent material.
[0067] The color filters 310 are formed on the common
electrode 730, in the openings 199 of the pixel defining layer
190. The organic emission layers 720 can emit light of the
same color as the color filter 310 disposed thereon. For
example, a red color filter 310 and a red organic emission
layer 720 can be formed in the same opening 199.

[0068] However, the present invention is not limited
thereto. Accordingly, the organic emission layers 720 may
emit white light, and the associated color filters 310 may filter
the white light into other colors.

[0069] The color filters 310 effectively suppress ambient
light from being reflected by the pixel electrodes 710 or the
common electrode 730. Therefore, loss of light emitted from
the organic light emitting elements 70, to the outside, can be
minimized.

[0070] Thesealing member 210 is disposed facing the com-
mon electrode 730 and the color filters 310. The second
substrate member 211 is made of a transparent material, such
as glass, plastic, of the like. In addition, although not shown,
a sealantis disposed on edges of the display substrate 110 and
the sealing member 210, such that the display substrate 110
and the sealing member 210 are sealed and bonded together.
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[0071] The organic light emitting diode display 100 has
improved visibility. More specifically, the color filters 310
suppress the ambient light reflection in the emission regions,
and the spacers 192 suppress the ambient light reflection in
the non-emission regions. Accordingly, the organic light
emitting diode display 100 can have excellent visibility and
contrast, by limiting the ambient light reflection. The organic
light emitting diode display 100 also has excellent luminous
efficiency.

[0072] FIG. 3 illustrates an organic light emitting diode
display 200, according to a second exemplary embodiment of
the present invention. As shown in FIG. 3, the organic light
emitting diode display 200 includes an organic light emitting
element 70 having a common electrode 730. The common
electrode has a laminate structure. In particular, the common
electrode 730 includes a first metal layer 731 and a second
metal layer 732.

[0073] The first metal layer 731 and the second metal layer
732 can each include at least one metal selected from mag-
nesium (Mg), silver (Ag), calcium (Ca), lithium (L1i), chro-
mium (Cr), and aluminum (Al). For example, the first metal
layer 731 can include silver (Ag), and the second metal layer
732 can include at least one of an alloy of magnesium and
silver (Mg:Ag), aluminum (Al), calcium (Ca), lithium (L1),
and chromium (Cr).

[0074] As such, the common electrode 730 has a low sur-
face resistance and reflectance. That is, the organic light emit-
ting diode display 200 has improved electrical conductivity,
while suppressing ambient light reflection, so as to improve
electrical efficiency.

[0075] Accordingly, the organic light emitting diode dis-
play 200 has improved visibility and contrast, due to the
suppression of the ambient light reflection by the color filters
310, the spacers 192, and the common electrode 730. Further,
the organic light emitting diode display 200 has improved
luminance, lifespan, and luminous efficiency.

[0076] Although a few exemplary embodiments of the
present invention have been shown and described, it would be
appreciated by those skilled in the art that changes may be
made in these exemplary embodiments, without departing
from the principles and spirit of the invention, the scope of
which is defined in the claims and their equivalents.

What is claimed is:

1. An organic light emitting diode display, comprising:

a substrate;

pixel electrodes disposed on the substrate;

a pixel defining layer disposed on the substrate, having

openings to expose the pixel electrodes;

spacers disposed on the pixel defining layer, to disperse

reflected ambient light;

organic emission layers disposed on the pixel electrodes;

a common electrode disposed on the organic emission

layers; and

color filters disposed on the common electrode, in the

openings of the pixel defining layer.

2. The organic light emitting diode display of claim 1,
wherein in each of the openings, the corresponding organic
emission layer emits a color of light that is not absorbed by the
corresponding color filter.

3. The organic light emitting diode display of claim 1,
wherein the organic emission layers emit white light.

4. The organic light emitting diode display of claim 1,
wherein the spacers have at least one portion that has a shape
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selected from a truncated pyramid, a prism, a truncated cir-
cular cone, a cylinder, a hemisphere, and a semi-oblate
sphere.

5. The organic light emitting diode display of claim 1,
further comprising a sealing member disposed on the spacers,
facing the substrate,

wherein the spacers maintain a space between the substrate

and the sealing member.

6. The organic light emitting diode display of claim 1,
wherein the spacers and the pixel defining layer are integrally
formed, using the same material and process.

7. The organic light emitting diode display of claim 1,
wherein:

the common electrode comprises a first metal layer and a

second metal layer disposed directly on the first layer;
and

the first metal layer and the second metal layer each com-

prise at least one metal independently selected from
magnesium (Mg), silver (Ag), calcium (Ca), lithium
(Li), chromium (Cr), and aluminum (Al).

8. The organic light emitting diode display of claim 7,
wherein:

the first metal layer comprises silver (Ag); and

the second metal layer comprises at least one selected from

an alloy of magnesium and silver (Mg:Ag), aluminum
(Al), calcium (Ca), lithium (Li), and chromium (Cr).

9. An organic light emitting diode display, comprising:

a substrate;

pixel electrodes disposed on the substrate;

a pixel defining layer disposed on the substrate, having

openings to expose the pixel electrodes;

spacers disposed on the pixel defining layer, to disperse

reflected ambient light;

organic emission layers disposed on the pixel electrodes;

a common electrode disposed on the organic emission

layers, comprising,

a first layer comprising silver (Ag), and

a second layer comprising at least one selected from an
alloy of magnesium and silver (Mg:Ag), aluminum
(Al), calcium (Ca), lithium (Li), and chromium (Cr);
and

color filters formed on the common electrode, in the open-

ings of the pixel defining layer.

10. The organic light emitting diode display of claim 9,
wherein the first layer is disposed directly on the second layer,
and the second layer is disposed directly on the emission
layers.

11. The organic light emitting diode display of claim 9,
wherein in each of the openings, the corresponding organic
emission layer emits a color of light that is not absorbed by the
corresponding color filter.

12. The organic light emitting diode display of claim 9,
wherein the spacers each have at least one portion that has a
shape selected from a truncated pyramid, a prism, a truncated
circular cone, a cylinder, a hemisphere, and a semi-oblate
sphere.

13. The organic light emitting diode display of claim 9,
wherein the organic emission layers emit white light.

14. The organic light emitting diode display of claim 1,
further comprising a planarization layer disposed on the sub-
strate,

wherein the pixel electrodes and the pixel defining layer are

both disposed directly on the planarization layer.
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15. The organic light emitting diode display of claim 14,
further comprising:
a buffer layer disposed directly on the substrate;

a gate insulating layer disposed directly on the buffer layer,
and
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an interlayer insulating layer disposed directly on the gate
insulating layer,

wherein the planarization layer is disposed directly on the
interlayer insulating layer.
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