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An organic light emitting diode display includes a substrate,
a thin film transistor on the substrate and including a gate
electrode, a source electrode, and a drain electrode, a pla-
narization layer on the thin film transistor and having a con-
tacthole exposing a portion of one of the drain electrode or the
source electrode, a pixel electrode on the planarization layer
and coupled to the one of the drain electrode or the source
electrode through the contact hole, a colored pixel defining
layer on the planarization layer and including an opening
exposing at least a portion of the pixel electrode, and a colored
layer on the pixel electrode and the pixel defining layer and
having a chromatic color different from a chromatic color of
the pixel defining layer.
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ORGANIC LIGHT EMITTING DIODE
DISPLAY

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority to and the benefit of
Korean Patent Application No. 10-2009-0001162 filed in the
Korean Intellectual Property Office on Jan. 7, 2009, the entire
content of which is incorporated herein by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to an organic light
emitting diode (OLED) display. More particularly, the
present invention relates to an OLED with improved visibil-
ity.

[0004] 2. Description of the Related Art

[0005] An organic light emitting diode (OLED) display
includes a plurality of OLEDs each having a hole-injection
electrode, an organic emission layer, and an electron-injec-
tion electrode. OLEDs emit light using energy generated
when excitons, generated by the combination of electrons and
holes in the organic emission layer, fall from an excited state
to a ground state. The OLED display forms an image using the
light emitted from the OLEDs.

[0006] Accordingly, an OLED display has a self-emissive
characteristic and, unlike a liquid crystal display, does not
need a separate light source. Therefore, OLED displays can
have reduced thickness and weight. In addition, since OLED
displays have characteristics such as low power consumption,
high luminance, and fast response times, OLED displays are
drawing attention as a viable alternative display device.
[0007] In general, the electrodes and metal lines of an
OLED display reflect light introduced from the outside. Such
light reflection on the electrodes and metal lines deteriorates
expression of black color and contrast, thereby deteriorating
display characteristics.

[0008] The above information disclosed in this Back-
ground section is only for enhancement of understanding of
the background of the invention, and therefore may contain
information that does not form the prior art that is already
known in this country to a person of ordinary skill in the art.

SUMMARY OF THE INVENTION

[0009] Exemplary embodiments of the present invention
provide an OLED display having improved visibility by sup-
pressing or reducing reflected light on a screen.

[0010] In one exemplary embodiment, an OLED display
includes a substrate, a thin film transistor on the substrate and
including a gate electrode, a source electrode, and a drain
electrode, a planarization layer on the thin film transistor and
having a contact hole exposing a portion of one of the drain
electrode or the source electrode, a pixel electrode on the
planarization layer and coupled to the one of the drain elec-
trode or the source electrode through the contact hole, a
colored pixel defining layer on the planarization layer and
including an opening exposing at least a portion of the pixel
electrode, and a colored layer on the pixel electrode and the
pixel defining layer and having a chromatic color different
from a chromatic color of the pixel defining layer.

[0011] The OLED display may further include an organic
emission layer on the pixel electrode, and a common elec-
trode on the organic emission layer, wherein the colored layer
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includes a covering layer on the common electrode for pro-
tecting the organic emission layer.

[0012] The colored layer may include a sealing member on
the substrate, wherein the pixel electrode and pixel defining
layer are between the sealing member and the substrate.
[0013] The OLED display may further include an organic
emission layer on the pixel electrode, a common electrode on
the organic emission layer, and a sealing member on the
substrate, wherein the common electrode is between the sub-
strate and the sealing member, and wherein the colored layer
comprises a filling layer between the sealing member and the
common electrode.

[0014] The OLED display may further include a sealing
member on the substrate, wherein the pixel electrode and
pixel defining layer are between the sealing member and the
substrate, and wherein the colored layer comprises a covering
window on the sealing member.

[0015] The color of the pixel defining layer mixed with the
color of the colored layer may reduce brightness of light
passing through both the pixel defining layer and the colored
layer.

[0016] The color of the pixel defining layer may be in a
complementary relationship with the color of the colored
layer based on subtractive color mixing.

[0017] TheOLEDdisplay may further include a conductive
layer including a same material as at least one of the gate
electrode, the source electrode, or the drain electrode,
wherein the conductive layer is on a substantially same plane
and formed by utilizing a substantially same process as the at
least one of the gate electrode, the source electrode, or the
drain electrode, and wherein at least a portion of the conduc-
tive layer overlaps with the pixel defining layer.

[0018] Accordingly, the OLED display has improved dis-
play qualities.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] FIG. 1isa layout view of an OLED display accord-
ing to a first exemplary embodiment of the present invention.

[0020] FIG.2isacross-sectional view taken along line II-11
of FIG. 1.
[0021] FIG. 3 is across-sectional view of an OLED display

according to a second exemplary embodiment of the present
invention.
[0022] FIG. 4is across-sectional view of an OLED display
according to a third exemplary embodiment of the present
invention.
[0023] FIG.5isacross-sectional view of an OLED display
according to a fourth exemplary embodiment of the present
invention.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0024] The present invention will be described more fully
hereinafter with reference to the accompanying drawings, in
which exemplary embodiments of the invention are shown.
As those skilled in the art would realize, the described
embodiments may be modified in various different ways
without departing from the spirit or scope of the present
invention.

[0025] In order to clearly illustrate layers and regions,
thicknesses and sizes thereof are exemplarily illustrated, and
thus, embodiments of the present invention are not limited
thereto.
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[0026] Accordingly, the drawings and description are to be
regarded as illustrative in nature and not restrictive. Like
reference numerals designate like elements throughout the
specification.

[0027] In the drawings, the thickness of layers, films, pan-
els, regions, etc., are exaggerated for clarity. It is to be under-
stood 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 one or more intervening
elements may also be present. In contrast, when an element is
referred to as being “directly on” another element, there are
no intervening elements present.

[0028] Inaddition, when describing a variety of exemplary
embodiments, like reference numerals designate like ele-
ments which will be described in detail only in the first exem-
plary embodiment. Therefore, in other exemplary embodi-
ments, only different elements will be described in detail.

[0029] Further, although an active matrix type of OLED
display of a 2Tr-1 Cap structure, in which one pixel has two
thin film transistors and one capacitor, is illustrated in the
accompanying drawings, the present invention is not limited
thereto. Therefore, the OLED display may be formed with
pixels each having, for example, three or more thin film
transistors and/or two or more capacitors. In addition, the
OLED display may be formed in a variety of structures by
adding, for example, additional metal lines.

[0030] Here, a pixel is a smallest unit that can display an
image, and the OLED display generally displays an image
using a plurality of pixels.

[0031] An OLED display in accordance with a first exem-
plary embodiment of the present invention will be described
hereinafter with reference to FIGS. 1 and 2.

[0032] AsshowninFIGS.1and 2, an OLED display 100 of
the first exemplary embodiment of the present invention
includes a plurality of pixels each having a switching thin film
transistor 10, a driving thin film transistor 20, a capacitor 80,
and an OLED 70. The OLED display 100 further includes
gate lines 151 extending in one direction and data lines 171
and common power lines 172 extending in another direction,
crossing the gate lines 151 and insulated from the gate lines
151. Here, the pixels may be divided and defined by corre-
sponding surrounding gate, data, and common power lines
151, 171, and 172. However, the pixels are not limited to the
above-described configuration.

[0033] The OLED 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. Here, the pixel electrode 710 is an anode that is a
hole-injection electrode, and the common electrode is a cath-
ode that is an electron-injection electrode. However, the first
exemplary embodiment of the present invention is not limited
to this configuration. For example, in accordance with a driv-
ing method of the OLED display 100, the pixel electrode 710
may be the cathode and the common electrode 730 may be the
anode. Holes and electrons are injected from respective pixel
electrodes and common electrodes 710 and 730 into the
organic emission layers 720. Light emission is realized when
excitons generated by the combination of the electrons and
holes in the organic emission layer fall from an excited state
to a ground state.

[0034] The capacitor 80 includes first and second capacitor
plates 158 and 178 between which an interlayer dielectric 160
is disposed.
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[0035] 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.

[0036] The switching thin film transistor 10 functions as a
switching element and selects a pixel that will emit light. 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 spaced apart
from the switching source electrode 173 and connected to the
first capacitor plate 158.

[0037] The driving thin film transistor 20 applies driving
power to the pixel electrode 710 to emit light from the organic
emission layer 720 of the OLED 70 in the selected pixel. The
driving gate electrode 155 is connected to the first capacitor
plate 158. The driving source electrode 176 and the second
capacitor plate 178 are connected to the common power line
172. The driving drain electrode 177 is connected to the pixel
electrode 710 of the OLED 70 through a contact hole 182. In
some embodiments, instead of the driving drain electrode
177, the driving source electrode 176 is connected to the pixel
electrode 710 of the OLED 70 through the contact hole 182.
[0038] With the above-described structure, the switching
thin film transistor 10 is driven by a gate voltage applied to the
gate line 151 for transferring a data voltage applied to the data
line 171 to the driving thin film transistor 20. A voltage
corresponding to a difference between the common voltage
applied from the common power line 172 and the data voltage
transferred from the switching thin film transistor 10 is stored
in the capacitor 80. A current corresponding to the voltage
stored in the capacitor 80 flows to the OLED 70 through the
driving thin film transistor 20, such that the OLED 70 emits
light.

[0039] In addition, as shown in FIG. 2, the OLED display
100 further includes a pixel defining layer 190 and a sealing
member 210.

[0040] The pixel defining layer 190 is provided with open-
ings exposing the pixel electrodes 710. The organic emission
layer 720 is substantially disposed in the openings of the pixel
defining layer 190. That is, a portion of one pixel on which the
pixel defining layer 190 is formed substantially corresponds
to a portion on which the organic emission layer 720 is not
formed. Accordingly, at least portions of a conductive layer
having a same material as at least one of the gate electrodes
152 and 155, the source electrodes 173 and 176, and the drain
electrodes 174 and 177 on a substantially same plane through
a substantially same process is arranged under the pixel defin-
ing layer 190. For example, the conductive layer may be one
of'the gate line 151, the data line 171, the common power line
172, the first capacitor plate 158, the second capacitor plate
178, and/or one of other metal lines. Further, the pixel defin-
ing layer 190 is formed with a color (e.g., a chromatic color).
[0041] The sealing member 210 is coupled to and sealed
with a substrate member 111 with the pixel defining layer 190
disposed between the sealing member 210 and the substrate
member 111. The structure defined by the constitutional ele-
ments except for the sealing member 210 is referred to as a
display substrate 110. The sealing member 210 covers and
protects the thin film transistors 10 and 20 and the OLED 70,
which are formed on the substrate member 111, from an
external environment.
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[0042] A dielectric substrate formed of a glass or plastic
material may be used as the sealing member 210. In addition,
the sealing member 210 is also formed with a color (e.g., a
chromatic color). The chromatic color of the sealing member
210 is different from that of the pixel defining layer 190.
Specifically, the sealing member is formed with a chromatic
color that can lower brightness when mixed with the chro-
matic color of the pixel defining layer 190. That is, the color
of the pixel defining layer 190 and the color of the sealing
member 210 lower brightness when they are overlapped.

[0043] In one embodiment, the pixel defining layer 190 is
formed with a color that is set in a complementary relation-
ship with the color of the sealing member 210 by subtractive
color mixing.

[0044] That is, the color of the sealing member 210 and the
color of the pixel defining layer 190 are complementary col-
ors based on subtractive color mixing.

[0045] With the above-described structure, the OLED dis-
play 100 suppresses or reduces light reflection on the screen
and thus has improved visibility.

[0046] Inmore detail, light introduced from the outside and
reflected on the conductive layer disposed under the pixel
defining layer 190 is lowered in brightness by the colors of the
pixel defining layer 190 and the sealing member 210 while
passing through the pixel defining layer 190 and the sealing
member 210. Particularly, when the color of the sealing mem-
ber 210 and the color of the pixel defining layer 190 are set in
a complementary relationship with each other by subtractive
color mixing, the mixed color may be close to a black color,
and thus the light reflection on the screen may effectively be
suppressed or reduced, as it may be difficult for reflected light
to pass through the pixel defining region 190 and the sealing
member 210.

[0047] For example, when the pixel defining layer 190 has
a yellow-based color, the sealing member 210 may have a
blue-based color that is set in a complementary relationship
with the yellow-based color of the pixel defining layer 190 by
subtractive color mixing. At this point, the pixel defining
layer 190 functions as a yellow color filter, and thus only
reflected yellow light can pass through the pixel defining
layer 190. Further, since the brightness of the reflected yellow
light is significantly reduced as the yellow light passes
through the sealing member 210 formed with the blue-based
color, the reflection of the external light on the conductive
layer disposed under the pixel defining layer 190 may be
suppressed or reduced. However, the first exemplary embodi-
ment of the present invention is not limited to the above-
described configuration. That is, the pixel defining layer 190
and the sealing member 210 may be formed with a variety of
colors that can be subtractively mixed with each other.
[0048] An OLED display 100 according to the first exem-
plary embodiment of the present invention will be described
hereinafter in more detail with reference to FIG. 2. FIG. 2
illustrates an OLED display 100, including a driving thin film
transistor 20, an OLED 70, and a capacitor 80.

[0049] A structure of the thin film transistor will be
described in more detail with reference to the driving thin film
transistor 20. In addition, a switching thin film transistor 10
will be described only with respect to differences from the
driving thin film transistor 20.

[0050] A substrate member 111 is a dielectric substrate that
is formed of glass, quartz, ceramic, plastic, or a similar mate-
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rial. However, the present invention is not limited thereto. For
example, the substrate member 111 may be a metal substrate
formed of stainless steel.

[0051] A buffer layer 120 is formed on the substrate mem-
ber 111. The buffer layer 120 functions to prevent infiltration
of impurity elements and planarize a surface. The buffer layer
120 may be formed of a variety of materials that can perform
these functions.

[0052] For example, the buffer layer 120 may be formed of
one of SiNx, SiO,, or SiOxNy. In some embodiments, the
bufter layer 120 is not implemented. That is, the buffer layer
120 may be omitted in accordance with the type of substrate
member 111 utilized and/or process conditions.

[0053] A driving semiconductor layer 132 is formed on the
buffer layer 120. The driving semiconductor layer 132 is
formed of polysilicon. In addition, the driving semiconductor
layer 132 includes a channel region 135 which is not doped
with impurities, and source and drain regions 136 and 137
that are doped with p+ ions and formed at both sides of the
channel region 135, respectively. The ion material doped in
the source and drain regions 136 and 137 is a P-type impurity
such as boron (B), for example B,H,. Here, the impurities
may be varied depending on the type of thin film transistor.
[0054] In the first exemplary embodiment of the present
invention, a p-channel metal-oxide semiconductor (PMOS)
using p-type impurities is used as the driving thin film tran-
sistor 20. However, the present invention is not limited to this.
That is, an n-channel metal-oxide semiconductor NMOS) or
a complementary metal-oxide semiconductor (CMOS) may
instead be used as the driving thin film transistor 20.

[0055] Inaddition, although the driving thin film transistor
20 illustrated in FIG. 2 is a polycrystalline thin film transistor
having a polycrystalline silicon layer, a switching thin film
transistor 10 that is not illustrated in FIG. 2 may be, for
example, a polycrystalline thin film transistor or an amor-
phous thin film transistor having an amorphous silicon layer.
[0056] A gate dielectric 140 formed of SiNx or SiO,, for
example, is formed on the driving semiconductor layer 132. A
gate metal line including the driving gate electrode 155 is
formed on the gate dielectric 140. The gate metal line 151 (see
FIG. 1) further includes the first capacitor plate 158 and other
metal lines. Further, the driving gate electrode 155 is formed
such that it overlaps at least a portion of the driving semicon-
ductor layer 132, particularly, the channel region 135.
[0057] An interlayer dielectric 160 covering the driving
gate electrode 155 is formed on the gate dielectric 140. The
gate dielectric 140 and the interlayer dielectric 160 are pro-
vided with through holes exposing the source and drain
regions 136 and 137 of the driving semiconductor layer 132.
Like the gate dielectric 140, the interlayer dielectric 160 may
be formed of SiNx or SiO,.

[0058] Data metal lines including the driving source elec-
trode 176 and the driving drain electrode 177 are formed on
the interlayer dielectric 160. The data metal lines further
include the data line 171 (see FIG. 1), common power lines
172, and second capacitor plate 178. In addition, the driving
source electrode 176 and the driving drain electrode 177 are
respectively connected to the source and drain regions 136
and 137 of the driving semiconductor layer 132 through the
respective through holes.

[0059] As described above, the driving thin film transistor
20 including the driving semiconductor layer 132, the driving
gate electrode 155, the driving source electrode 176, and the
driving drain electrode 177 is formed.
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[0060] The driving thin film transistor 20 is not limited to
the above-described structure. That is, it would be possible
for those skilled in the art to make various modifications and
variations based on various well-known structures.

[0061] A planarization layer 180 covering the data metal
lines 172, 176, 177, and 178 is formed on the interlayer
dielectric 160. The planarization layer 180 functions to elimi-
nate steps and planarize a surface, thereby improving lumi-
nous efficiency of the OLED 70. In addition, the planarization
layer 180 is provided with a contact hole for partly exposing
the drain electrode 177.

[0062] The planarization layer 180 may be formed of at
least one of a polyacrylate resin, an epoxy resin, a phenolic
resin, a polyamide resin, a polyimide resin, an unsaturated
polyester resin, a poly(phenylene ether) resin, a poly(phe-
nylene sulfide) resin, and/or benzocyclobutene (BCB).
[0063] The pixel electrode 710 of the OLED 70 is formed
on the planarization layer 180. The pixel electrode 710 is
connected to the drain electrode 177 through the contact hole
182 of the planarization layer 180.

[0064] In addition, the pixel defining layer 190 having
openings exposing the pixel electrodes 710 is formed on the
planarization layer 180. That is, the pixel electrodes 710 are
located to correspond to the openings of the pixel defining
layer 190.

[0065] The pixel defining layer 190 may be formed of a
resin such as a polyacrylate resin and a polyimide resin.
[0066] The organic emission layer 720 is formed on the
pixel electrode 710 in the opening of the pixel defining layer
190. The common electrode 730 is formed on both the pixel
defining layer 190 and the organic emission layer 720.
[0067] As described above, the OLED 70 including the
pixel electrode 710, the organic emission layer 720, and the
common electrode 730 is formed.

[0068] One of the pixel electrode 710 and the common
electrode 730 may be formed of a transparent conductive
material, and the other may be formed of a translucent or
reflective conductive material. The OLED display may be a
front emitting type OLED display, a rear emitting type OLED
display, or a both-side emitting type OLED display, depend-
ing on the materials of the pixel electrode 710 and the com-
mon electrode 730. Meanwhile, the OLED display 100 of the
first exemplary embodiment of the present invention is a front
emitting type OLED display. That is, the OLED 70 emits light
toward the common electrode 730 to display an image.
[0069] Indium tin oxide (ITO), indium zinc oxide (IZO),
zinc oxide (Zn0O), or indium oxide (In,05) may be used as a
transparent conductive material. Lithium (Li), calcium (Ca),
fluoridation lithium/aluminum (LiF/Al), aluminum (Al), sil-
ver (Ag), magnesium (Mg), or gold (Au) may be used as a
reflective material.

[0070] The organic emission layer 720 may be formed of a
low or high molecular weight organic material. The organic
emission layer 720 is a multilayer having a hole-injection
layer (HIL), a hole-transporting layer (HTL), an emission
layer, an electron-transporting layer (ETL), an electron-injec-
tion layer (EIL), and the like. That is, the HIL. may be dis-
posed on the pixel electrode 710 serving as an anode, and the
HTL, emission layer, ETL, and EIL may be sequentially
stacked on the HIL.

[0071] The sealing member 210 is disposed above the
OLED 70. The sealing member 210 is arranged opposite to
the substrate member 111 to cover the thin film transistor 20
and the OLED 70.
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[0072] The sealing member 210 is formed with a color that
is set in a complementary relationship with a color of the pixel
defining layer 190 by subtractive color mixing. That is, when
the color of the pixel defining layer 190 is mixed with the
color of the sealing member 210, the brightness of the mixed
color is reduced.

[0073] In the first exemplary embodiment of the present
invention, the sealing member 210 is formed with a blue-
based color so that it can have relatively high permeability for
blue-based light. Therefore, when an OLED display 100 has
low efficiency for a blue-based color, the use of the sealing
member 210 having a blue-based color may make the OLED
display 100 more effective. In addition, the pixel defining
layer 190 may be formed with a yellow-based color.

[0074] Therefore, the brightness of the external light
reflected on the conductive layer disposed under the pixel
defining layer 190 is lowered by the subtractive mixing of the
colors of the pixel defining layer 190 and sealing member 210
through which the reflected external light passes. The pixel
defining layer 190 and the sealing member 210 are not limited
to the above-described structures. That is, the pixel defining
layer 190 and the sealing member 210 may be formed with
various colors that are subtractively mixed with each other.

[0075] The following will describe a second exemplary
embodiment of the present invention with reference to FI1G. 3.

[0076] As shown in FIG. 3, an OLED display 200 further
includes a filling layer 250 arranged between an OLED 70
and a sealing member 210. The filling layer 250 may securely
fix the sealing member 210, prevent moisture and foreign
substances from being infiltrated into the OLED 70, and
reduce the light reflection caused by a refractive index differ-
ence.

[0077] Inaddition, the filling layer 250 may be formed of a
resin-based material having a color (e.g., a chromatic color).
On the other hand, the sealing member 210 of the OLED
display 200 of the second exemplary embodiment of the
present invention may, for example, be transparent or trans-
lucent.

[0078] Further, the pixel defining layer 190 and the filling
layer 250 may have different chromatic colors from each
other. Particularly, the filling layer 250 is formed with a
chromatic color that may lower brightness when mixed with
a chromatic color of the pixel defining layer 190. That is, the
color of the pixel defining layer 190 and the color of the filling
layer 250 lower brightness when they are overlapped.

[0079] In one embodiment, the pixel defining layer 190 is
formed with a color that is set in a complementary relation-
ship with the color of the filling layer 250 by subtractive color
mixing.

[0080] With the above-described structure, the OLED dis-
play 200 suppresses the light reflection on the screen and thus
has improved visibility.

[0081] Inmore detail, the light introduced from the outside
and reflected on the conductive layer disposed under the pixel
defining layer 190 is lowered in its brightness by the colors of
the pixel defining layer 190 and the filling layer 250 while
passing through the pixel defining layer 190 and the filling
layer 250. Particularly, when the color of the pixel defining
layer 190 and the color of the filling layer 250 are set in a
complementary relationship with each other by subtractive
color mixing, the mixed color is close to a black color, and the
light reflection on the screen can be more effectively sup-
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pressed or reduced as it may be difficult for reflected light to
pass through the pixel defining region 190 and the filling layer
250.

[0082] For example, when the pixel defining layer 190 has
a yellow-based color, the filling layer 250 may have a blue-
based color that is set in a complementary relationship with
the yellow-based color of the pixel defining layer 190 by
subtractive color mixing. At this point, the pixel defining
layer 190 functions as a yellow color filter and thus only
reflected yellow light may pass through the pixel defining
layer 190. Further, since the brightness of the yellow light is
significantly reduced as the yellow light passes through the
filling layer 250 formed with the blue-based color, the reflec-
tion of the external light on the conductive layer disposed
under the pixel defining layer 190 may be suppressed or
reduced. However, the second exemplary embodiment of the
present invention is not limited to the above-described con-
figuration. That is, the pixel defining layer 190 and the filling
layer 250 may be formed with a variety of colors that can be
subtractively mixed with each other.

[0083] The following will describe a third exemplary
embodiment of the present invention with reference to F1G. 4.
[0084] As shown in FIG. 4, an OLED display 300 further
includes a covering layer 330 covering a common electrode
730 0fan OLED 70. The covering layer 330 is formed directly
on the common electrode 730 to function to not only protect
the OLED 70 but also to allow the light generated from the
OLED 70 to be efficiently emitted.

[0085] The covering layer 330 is formed of an organic
material such as Alq3, TPD, PBD, m-MTDATA, TCTA,
NPD, and NPB, or an inorganic material such as SiNx, SiOx,
and SiOxNy. Here, the organic material such as the Alq3,
TPD, PBD, m-MTDATA, TCTA, NPD, and NPB may be used
as a material for forming the organic emission layer 720.
[0086] In addition, the covering layer 330 is formed with a
color (e.g., a chromatic color). On the other hand, the sealing
member 210 of the OLED display 300 of the third exemplary
embodiment of the present invention may, for example, be
transparent or translucent.

[0087] Further, the pixel defining layer 190 and the cover-
ing layer 330 have different chromatic colors from each other.
Particularly, the covering layer 330 is formed with a chro-
matic color that can lower brightness when mixed with a
chromatic color of the pixel defining layer 190. That is, the
color of the pixel defining layer 190 and the color of the
covering layer 330 lower brightness when they are over-
lapped.

[0088] In one embodiment, the pixel defining layer 190 is
formed with a color that is set in a complementary relation-
ship with the color of the covering layer 330 by subtractive
color mixing.

[0089] With the above-described structure, the OLED dis-
play 300 suppresses light reflection on the screen, and thus
has improved visibility.

[0090] Inmore detail, the light introduced from the outside
and reflected on the conductive layer disposed under the pixel
defining layer 190 is lowered in its brightness by the colors of
the pixel defining layer 190 and the covering layer 330 while
passing through the pixel defining layer 190 and the covering
layer 330. Particularly, when the color of the pixel defining
layer 190 and the color of the covering layer 330 are set in a
complementary relationship with each other by subtractive
color mixing, the mixed color is close to a black color, and the
light reflection on the screen can be more effectively sup-
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pressed or reduced as it may be difficult for reflected light to
pass through the pixel defining region 190 and the covering
layer 330.

[0091] For example, when the pixel defining layer 190 has
a yellow-based color, the covering layer 330 may have a
blue-based color that is set in a complementary relationship
with the yellow-based color of the pixel defining layer 190 by
subtractive color mixing. At this point, the pixel defining
layer 190 functions as a yellow color filter and thus only
reflected yellow light can pass through the pixel defining
layer 190. Further, since the brightness of the yellow light is
significantly reduced as the yellow light passes through the
covering layer 330 formed with the blue-based color, the
reflection of external light on the conductive layer disposed
under the pixel defining layer 190 may be suppressed or
reduced. However, the third exemplary embodiment of the
present invention is not limited to the above-described con-
figuration. That is, the pixel defining layer 190 and the cov-
ering layer 330 may be formed with a variety of colors that
can be subtractively mixed with each other.

[0092] The following will describe a fourth exemplary
embodiment of the present invention with reference to F1G. 5.
[0093] As shown in FIG. 5, an OLED display 400 further
includes a covering window 500 disposed on a sealing mem-
ber 210. The covering window 500 is formed of a transparent
material, such as glass or plastic, with a color (e.g., a chro-
matic color). On the other hand, the sealing member 210 of
the OLED display 400 of the fourth exemplary embodiment
of the present invention may, for example, be transparent or
translucent.

[0094] Further, the pixel defining layer 190 and the cover-
ing window 500 have different chromatic colors from each
other. Particularly, the covering window 500 is formed with a
chromatic color that can lower brightness when mixed with a
chromatic color of the pixel defining layer 190. That is, the
color of the pixel defining layer 190 and the color of the
covering window 500 lower brightness when they are over-
lapped.

[0095] In one embodiment, the pixel defining layer 190 is
formed with a color that is set in a complementary relation-
ship with the color of the covering window 500 by subtractive
color mixing.

[0096] With the above-described structure, the OLED dis-
play 400 suppresses light reflection on the screen, and thus
has improved visibility.

[0097] Inmore detail, the light introduced from the outside
and reflected on the conductive layer disposed under the pixel
defining layer 190 is lowered in its brightness by the colors of
the pixel defining layer 190 and the covering window 500
while passing through the pixel defining layer 190 and the
covering window 500. Particularly, when the color of the
pixel defining layer 190 and the color of the covering window
500 are set in a complementary relationship with each other
by subtractive color mixing, the mixed color is close to a
black color, and the light reflection on the screen can be more
effectively suppressed or reduced as it may be difficult for
reflected light to pass through the pixel defining region 190
and the covering window 500.

[0098] For example, when the pixel defining layer 190 has
a yellow-based color, the covering window 500 may have a
blue-based color that is set in a complementary relationship
with the yellow-based color of the pixel defining layer 190 by
subtractive color mixing. At this point, the pixel defining
layer 190 functions as a yellow color filter and thus only
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reflected yellow light can pass through the pixel defining
layer 190. Further, since the brightness of the yellow light is
significantly reduced as the yellow light passes through the
covering window 500 formed with the blue-based color, the
reflection of the external light on the conductive layer dis-
posed under the pixel defining layer 190 may be suppressed or
reduced. However, the fourth exemplary embodiment of the
present invention is not limited to the above-described con-
figuration. That is, the pixel defining layer 190 and the cov-
ering window 500 may be formed with a variety of colors that
can be subtractively mixed with each other.

[0099] As described in the foregoing exemplary embodi-
ments, light reflection on the screen may be suppressed by a
combination of the colored pixel defining layer 190 and
another colored layer having a different color (e.g., a different
chromatic color) from the pixel defining layer 190. It is pref-
erable that the color of the pixel defining layer 190 is set in a
complementary relationship with the color of the other col-
ored layer or layers. The colored layer may be one of the
sealing member 210, the filling layer 250, the covering layer
330, or the covering window 500.

[0100] While this invention has been described in connec-
tion with what is presently considered to be practical exem-
plary embodiments, it is to be understood that the invention is
not limited to the disclosed embodiments, but is instead
intended to cover various modifications and equivalent
arrangements included within the spirit and scope of the
appended claims.

What is claimed is:

1. An organic light emitting diode display comprising:

a substrate;

a thin film transistor on the substrate and comprising a gate
electrode, a source electrode, and a drain electrode;

a planarization layer on the thin film transistor and having
a contact hole exposing a portion of one of the drain
electrode or the source electrode;

a pixel electrode on the planarization layer and coupled to
the one of the drain electrode or the source electrode
through the contact hole;

acolored pixel defining layer on the planarization layer and
including an opening exposing at least a portion of the
pixel electrode; and

acolored layer on the pixel electrode and the pixel defining
layer and having a chromatic color different from a
chromatic color of the pixel defining layer.

2. The organic light emitting diode display of claim 1,

further comprising:

an organic emission layer on the pixel electrode; and

a common electrode on the organic emission layer,

wherein the colored layer comprises a covering layer on the
common electrode for protecting the organic emission
layer.
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3. The organic light emitting diode display of claim 1,
wherein the colored layer comprises a sealing member on the
substrate, and wherein the pixel electrode and pixel defining
layer are between the sealing member and the substrate.

4. The organic light emitting diode display of claim 1,
further comprising:

an organic emission layer on the pixel electrode;

a common electrode on the organic emission layer; and

a sealing member on the substrate,

wherein the common electrode is between the substrate

and the sealing member, and

wherein the colored layer comprises a filling layer between

the sealing member and the common electrode.

5. The organic light emitting diode display of claim 1,
further comprising a sealing member on the substrate,
wherein the pixel electrode and pixel defining layer are
between the sealing member and the substrate, and wherein
the colored layer comprises a covering window on the sealing
member.

6. The organic light emitting diode display of claim 1,
wherein the color of the pixel defining layer mixed with the
color of the colored layer reduces brightness of light passing
through both the pixel defining layer and the colored layer.

7. The organic light emitting diode display of claim 6,
wherein the color of the pixel defining layer is in a comple-
mentary relationship with the color of the colored layer based
on subtractive color mixing.

8. The organic light emitting diode display of claim 6,
further comprising a conductive layer comprising a same
material as at least one of the gate electrode, the source
electrode, or the drain electrode, wherein the conductive layer
is on a substantially same plane and formed by utilizing a
substantially same process as the at least one of the gate
electrode, the source electrode, or the drain electrode, and
wherein at least a portion of the conductive layer overlaps
with the pixel defining layer.

9. The organic light emitting diode display of claim 8,
wherein the conductive layer comprises at least one of a gate
line, a data line, a power line, or a capacitor plate.

10. The organic light emitting diode display of claim 6,
wherein the mixing of the color of the pixel defining layer and
the color of the colored layer creates a substantially black
color.

11. The organic light emitting diode display of claim 1,
wherein the color of the pixel defining layer is a yellow-based
color, and the color of the colored layer is a blue-based color.

12. The organic light emitting diode display of claim 1,
wherein the color of the colored layer provides color filtering
for improving color efficiency of a selected color in a portion
of the colored layer overlapping the exposed portion of the
pixel electrode.
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