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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 Nos. 10-2008-0076440 and
10-2009-0001161 filed in the Korean Intellectual Property
Office on Aug. 5, 2008 and Jan. 7, 2009, respectively, the
entire contents of which are 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.

[0004] 2. Description of the Related Art

[0005] An OLED display includes a plurality of OLEDs
having a hole injection electrode, an organic emission layer,
and an electron injection electrode. Light is emitted by energy
generated when excitons, that is, electron-hole pairs, are com-
bined to drop from an excited state to a ground state, and the
OLED display displays an image utilizing the emitted light.
[0006] Accordingly, the OLED display has self-luminance
characteristics, and compared to a liquid crystal display
(LCD), the thickness and a weight thereof can be reduced
because a separate light source is not required. Further,
because the OLED display has high quality characteristics
such as low power consumption, high luminance, and high
reaction speed, the OLED display is suitable for use in a
mobile electronic device.

[0007] In general, electrodes and other metal wires of the
OLED display can reflect external light. The expression of
black and the contrast of the OLED display deteriorate due to
reflection of external light, thereby reducing the quality of the
display characteristics of the OLED display.

[0008] The above information disclosed in this Back-
ground section is only for enhancement of understanding of
the background of the invention and therefore it 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

[0009] In one aspect, an exemplary embodiment of the
present invention provides an organic light emitting diode
(OLED) display that can improve visibility by suppressing
the reflection of external light.

[0010] An OLED display according to an exemplary
embodiment of the present invention includes a substrate, a
thin film transistor (TFT) on the substrate, an OLED, a col-
ored polarizing member on the OLED, and a colored material
on the OLED and having a chromatic color that is different
from that of the polarizing member. The OLED includes a
pixel electrode, an organic emission layer on the pixel elec-
trode, and a common electrode on the organic emission layer,
wherein the pixel electrode is coupled to the TFT.

[0011] Insomeembodiments, the brightness of a mixture of
the color of the polarizing member and the color of the col-
ored material is lower than the brightness of each individual
color.

[0012] Ina further embodiment, the color of the polarizing
member and the color of the colored material are in a comple-
mentary relationship.
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[0013] The polarizing member may include a polarization
film and a ¥4 wavelength phase delay film.

[0014] In some embodiments, the OLED display may fur-
ther include a pixel defining layer on the substrate, the pixel
defining layer having an opening that exposes the OLED,
wherein the colored material is the pixel defining layer.
[0015] Inthese embodiments, The polarizing member may
have a blue-based color, and the pixel defining layer may have
a yellow-based or red-based color.

[0016] Further, in these embodiments, the pixel defining
layer may be made of a material including an acryl-based
resin.

[0017] The TFT may include a gate electrode, a source
electrode, and a drain electrode, may further include a con-
ductive layer formed in the same layer as, and made of the
same material as, at least one of the gate electrode, the source
electrode, or the drain electrode, and at least a part of the
conductive layer may be disposed under the pixel defining
layer.

[0018] In some embodiments, the OLED display further
includes a sealing member on the substrate and covering the
TFT and the OLED. The colored material may be the sealing
member.

[0019] In these embodiments, the polarizing member may
have a blue-based color, and the sealing member may have a
yellow-based color.

[0020] In some embodiments, the OLED display may fur-
ther include a sealing member on the substrate and covering
the TFT and the OLED, and a sealing filling layer between the
sealing member and the OLED. The colored material may be
the sealing filling layer.

[0021] In these embodiments, the polarizing member may
have a blue-based color, and the sealing filling layer may have
a yellow-based color.

[0022] In some embodiments, the OLED display may fur-
ther include a sealing member on the substrate and covering
the TFT and the OLED, and a cover window on the sealing
member. The colored material may be the cover window.
[0023] In these embodiments, the polarizing member may
have a blue-based color, and the cover window may have a
yellow-based color.

[0024] In some embodiments, the OLED display may fur-
ther include a sealing member on the substrate and covering
the TFT and the OLED, a cover window on the sealing mem-
ber, and a cover filling layer between the sealing member and
the cover window. The colored material may be the cover
filling layer.

[0025] In these embodiments, the polarizing member may
have a blue-based color, and the cover filling layer may have
a yellow-based color.

BRIEF DESCRIPTION OF THE DRAWINGS

[0026] FIG. 1 is a layout view of an organic light emitting
diode (OLED) according to a first exemplary embodiment of
the present invention.

[0027] FIG. 2 is a cross-sectional view of FIG. 1, taken
along the line II-11.

[0028] FIG. 3is across-sectional view of an OLED display
according to a second exemplary embodiment of the present
invention.

[0029] FIG. 4is a cross-sectional view of an OLED display
according to a third exemplary embodiment of the present
invention.
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[0030] FIG.5isacross-sectional view of an OLED display
according to a fourth exemplary embodiment of the present
invention.
[0031] FIG. 6 is a cross-sectional view of an OLED display
according to a fifth exemplary embodiment of the present
invention.

DETAILED DESCRIPTION OF EXEMPLARY
EMBODIMENTS

[0032] The present invention will be described more fully
hereafter 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, all
without departing from the spirit or scope of the present
invention.

[0033] The drawings and description are to be regarded as
illustrative in nature and not restrictive. In addition, the size
and the thickness of each element in the drawing are random
samples for better understanding and ease of description, and
the present invention is not limited thereto. In the drawings,
the thickness of layers, films, panels, regions, etc., are exag-
gerated for clarity. 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. In contrast,
when an element is referred to as being “directly on” another
element, there are no intervening elements present. Further,
when an element is referred to as being “on” another element,
it may be entirely on the other element, or it may be partially
on the other element. Like reference numerals designate like
elements throughout the specification.

[0034] In the several exemplary embodiments, constituent
elements having the same configuration are representatively
described in a first exemplary embodiment by designating
like constituent elements thereto, and other exemplary
embodiments will be described only regarding differences
from the first exemplary embodiment.

[0035] In addition, in the accompanying drawings, an
organic light emitting diode (OLED) display is illustrated as
an active matrix (AM)-type OLED display in a 2Tr-1Cap
structure in which two thin film transistors (TFTs) and one
capacitor are formed in one pixel, but the present invention is
not limited thereto. Therefore, the OLED display can have
various structures. For example, three or more TFTs and two
or more capacitors can be provided in one pixel of the OLED
display, and separate wires can be further provided in the
OLED display.

[0036] Here, the term “pixel” refers to a minimum unit for
displaying an image, and the OLED display displays an
image by using a plurality of pixels.

[0037] Hereinafter, a first exemplary embodiment of the
present invention will be described with reference to FIG. 1
and FIG. 2.

[0038] As shown in FIG. 1, an OLED display 901 accord-
ing to a first exemplary embodiment of the present invention
includes a switching thin film transistor 10, a driving thin film
transistor 20, a capacitor 80, and an OLED 70 in each pixel. In
addition, the OLED display 901 further includes gate lines
151 extending in one direction, and data lines 171 and com-
mon power lines 172 that respectively cross the gate lines 151
to be insulated therefrom. Here, one pixel may be defined by
a boundary including a gate line 151, a data line 171, and a
common power line 172.
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[0039] The OLED 70 includes a pixel electrode 710, an
organic emission layer 720 formed on the pixel electrode 710,
and a common electrode 730 (shown in FIG. 2) formed on the
organic emission layer. Here, the pixel electrode 710 is an
anode (+), which is a hole injection electrode, and the com-
mon electrode 730 is a cathode (-), which is an electron
injection electrode. However, the present invention is not
limited thereto, and the pixel electrode 710 may be the cath-
ode and the common electrode 730 may be the anode accord-
ing to a driving method of the OLED display 901. Holes and
electrons are respectively injected from the pixel electrode
710 and the common electrode 730 into the organic emission
layer 720, and form excitons. When the excitons change from
an excited state to a base state, light is emitted.

[0040] 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, and 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.

[0041] The capacitor 80 includes a first sustain electrode
158 and a second sustain electrode 178 that are disposed with
an interlayer insulation layer (160 of FIG. 2) interposed ther-
ebetween.

[0042] The switching thin film transistor 10 is used as a
switch for selecting pixels to 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 disposed at a distance from
the switching source electrode 173, and is connected to the
first sustain electrode 158.

[0043] The driving thin film transistor 20 applies driving
power for light emission of an organic emission layer 720 of
an OLED 70 in the selected pixel to the pixel electrode 710.
The driving gate electrode 155 is connected to the first sustain
electrode 158. The driving source electrode 176 and the sec-
ond sustain electrode 178 are respectively 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.

[0044] With the above-described structure, the switching
thin film transistor 10 is driven to transmit a data voltage
applied to the data line 171 to the driving thin film transistor
20 by a gate voltage applied to the gate line 151. A voltage that
corresponds to a voltage difference between a common volt-
age transmitted from the common power line 172 to the
driving thin film transistor 20 and the data voltage transmitted
through the switching thin film transistor 10 is stored in the
capacitor 80, and a current corresponding to the voltage
stored in the capacitor 80 flows to the OLED 70 through the
driving thin film transistor 20 so that OLED 70 emits light.

[0045] In addition, the OLED display 901 further includes
a polarizing member 300 and a sealing member 200 in addi-
tion to a display substrate 100 having the OLED 70 as shown
in FIG. 2.

[0046] The polarizing member 300 is disposed on the
OLED 70. The polarizing member 300 causes destructive
interference of external light to reduce or extinguish it. That
is, the polarizing member 300 suppresses reflection of exter-
nal light. However, the polarizing member 300 does not can-
cel light of all wavelengths, and therefore reflection of exter-
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nal light is not adequately suppressed with only the polarizing
member 300. In addition, the polarizing member 300 has a
color.

[0047] The sealing member 200 covers to seal from the
outside and to protect the thin film transistors 10 and 20 and
the OLED 70 formed on a substrate 110. In some embodi-
ments, an insulation substrate 210 made of a material such as
glass or plastic is used as the sealing member 200. In addition,
the sealing member 200 also has a color.

[0048] InFIG.2,the polarizing member 300 is disposed on
an external surface of the sealing member 200. However, the
present invention is not limited thereto, and the polarizing
member 200 may be disposed at an inner space covered by the
sealing member 200.

[0049] Inaddition, the polarizing member 300 and the seal-
ing member 200 have different colors. That is, the polarizing
member 300 and the sealing member 200 are adapted such
that they transmit light having differing dominant wave-
lengths, or different chromatic colors. In some embodiments,
the sealing member 200 has a color that causes the entire
brightness of the emitted light to decrease when the color is
mixed with a color of the polarizing member 300. That is,
when the color of the polarizing member 300 and the color of
the sealing member 200 are mixed, brightness of the mixture
is lower than for each on their own.

[0050] In a further exemplary embodiment, the sealing
member 200 has a color that is in a complementary relation-
ship with the color of the polarizing member 300. That is, a
color of the sealing member 200 and a color of the polarizing
member 300 respectively have a hue that complements the
other in a fashion known to those skilled in the art.

[0051] With the above-described configuration, the OLED
display 901 can have improved visibility by suppressing
reflection of external light.

[0052] In further detail, reflection of external light incident
on the electrodes 710 and 730 of the OLED 70 or other metal
wires is primarily suppressed by the polarizing member 300,
and then secondarily suppressed by the colors of the sealing
member 200 and the polarizing member 300. That is, since
the brightness of light passing through the sealing member
200 and the polarizing member 300 is reduced by a color
difference therebetween, the sealing member 200 can sup-
press reflection of external light together with the polarizing
member 300. Particularly, when the sealing member 200 and
the polarizing member 300 are in a complementary color
relationship, a mixture of the two colors is close to black so
that most or all wavelengths of light have a reduced intensity.
Accordingly, reflection of the external light can be more
efficiently suppressed.

[0053] For example, the polarizing member 300 may have
a blue-based color and the sealing member 200 may have a
yellow-based color. In this case, the sealing member 200
functions as a yellow color filter so that yellow light passes
through the sealing member 200. In addition, since brightness
ofthe yellow light is significantly reduced while being passed
through the polarizing member 300 having the blue-based
color, reflection of the external light to the electrodes 710 and
730 of the OLED 70 and other metal wires can be suppressed.
However, the present invention is not limited thereto. There-
fore, the polarizing member 300 and the sealing member 200
may respectively have various colors that are mixed subtrac-
tively.

[0054] Hereinafter, a structure of the OLED display 901
according to the first exemplary embodiment of the present
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invention will be described with reference to FIG. 2. FIG. 2
shows a cross-sectional view of the OLED display 901 taken
along the line II-1I in FIG. 1, focusing on the driving thin film
transistor 20, the OLED 70, and the capacitor 80.

[0055] A structure of a thin film transistor according to an
exemplary embodiment of the invention will now be
described in further detail with reference to the driving thin
film transistor 20. In addition, in describing the switching thin
film transistor 10, only differences with the driving thin film
transistor 20 will be provided.

[0056] The substrate 110 in this embodiment is formed of
an insulating material such as glass, ceramic, or plastic. How-
ever, embodiments of the present invention are not limited
thereto. Therefore, the substrate 110 may be a conductive
metal substrate made of stainless steel and the like.

[0057] A buffer layer 120 is formed on the substrate 110.
The buffer layer 120 prevents impurities from permeating the
substrate 110 and planarizes a surface thereof, and is made of
one or more various materials for performing such functions.
For example, a silicon nitride (SiNx) layer, a silicon dioxide
(Si02) layer, and/or a silicon oxynitride (SiOxNy) layer can
be used as the buffer layer 120. However, the buffer layer 120
is not always necessary, and may be omitted according to the
type and process conditions of the substrate 110.

[0058] A driving semiconductor layer 132 is formed on the
buffer layer 120. The driving semiconductor layer 132 in an
exemplary embodiment is formed of a polysilicon layer. In
addition, the driving semiconductor layer 132 includes a
channel region 135 in which impurities are not doped, and a
source region 136 and a drain region 137 that are doped with
p+ impurities at respective sides of the channel region 135. In
this case, the doped ion material is a P-type impurity such as
boron (B), and B2H6 is generally used as the doped ion
material. The impurity changes in accordance with the type of
thin film transistor.

[0059] In the first exemplary embodiment of the present
invention, a PMOS-structured thin film transistor using the
P-type impurity is used as the driving thin film transistor 20,
but one skilled in the art would comprehend that the invention
is not limited thereto. Therefore, a NMOS-structured thin
film transistor or a CMOS-structured thin film transistor can
be used as the driving thin film transistor 20.

[0060] Inaddition, although the driving thin film transistor
20 of the exemplary embodiment illustrated in FIG. 2 is a
polycrystalline thin film transistor including a polysilicon
layer, the switching thin film transistor 10 (not shown in FIG.
2) may be a polycrystalline thin film transistor or an amor-
phous thin film transistor including an amorphous silicon
layer.

[0061] A gate insulation layer 140 made of silicon nitride
(SiNx) or silicon dioxide (SiO2) is formed on the driving
semiconductor layer 132. A gate wire including a driving gate
electrode 155 is formed on the gate insulating layer 140. The
gate wire further includes the gate line 151 (shown in FIG. 1),
a first sustain electrode 158, and other wires. In addition, the
driving gate electrode 155 is formed to overlap at least a part
of the driving semiconductor layer 132, and particularly, is
formed to overlap the channel region 135.

[0062] An interlayer insulation layer 160 that covers the
driving gate electrode 155 is formed on the gate insulating
layer 140. The gate insulating layer 140 and the interlayer
insulating layer 160 share through-holes exposing the source
region 136 and the drain region 137 of the driving semicon-
ductor layer 132. Like the gate insulating layer 140, in this
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embodiment the interlayer insulating layer 160 is made of a
ceramic-based material such as silicon nitride (SiNXx) or sili-
con dioxide (SiO2).

[0063] A datawire including a driving source electrode 176
and a driving drain electrode 177 is formed on the interlayer
insulating layer 160. The data wire further includes the data
line 171 (shown in FIG. 1), the common power line 172, a
second sustain electrode 178, and other wires. In addition, the
driving source electrode 176 and the driving drain electrode
177 are respectively connected to the source region 136 and
the drain region 137 of the driving semiconductor layer 132
through the through-holes.

[0064] As described, 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.

[0065] The configuration of the driving thin film transistor
20 is not limited to the above-described embodiment, and can
be variously modified with a disclosed configuration that can
be realized by a person of ordinary skill in the art.

[0066] A planarization layer 180 that covers the data wires
172,176, 177, and 178 is formed on the interlayer insulating
layer 160. The planarization layer 180 removes steps and
performs planarization in order to increase luminous effi-
ciency of the OLED 70. In addition, the planarization layer
180 has a contact hole 182 through which the drain electrode
177 is partially exposed.

[0067] According to various exemplary embodiments, the
planarization layer 180 is made of a polyacrylate resin, an
epoxy resin, a phenolic resin, a polyamide resin, a polyimide
resin, an unsaturated polyester resin, a polyphenylenether
resin, a polyphenylenesulfide resin, and/or benzocyclobutene
(BCB).

[0068] The pixel electrode 710 of the OLED 70 is formed
on the planarization layer 180. The pixel electrode 710 is
connected with the drain electrode 177 through the contact
hole 182 of the planarization layer 180.

[0069] In addition, a pixel defining layer 190 having an
opening that exposes the pixel electrode 710 is formed on the
planarization layer 180. That is, the pixel electrode 710 is
disposed to correspond to the opening of the pixel defining
layer 190.

[0070] The pixel defining layer 190 may be made of an
inorganic material of a resin or silica group such as a poly-
acrylate resin or a polyimide.

[0071] The organic emission layer 720 is formed on the
pixel electrode 710 in the opening of the pixel defining layer
190, and the common electrode 730 is formed on the pixel
defining layer 190 and the organic emission layer 720.
[0072] As such, the OLED 70 including the pixel electrode
710, the organic emission layer 720, and the common elec-
trode 730 is formed.

[0073] One or both of the pixel electrode 710 or the com-
mon electrode 730 may be formed of a transparent conductive
material, and one can be formed of a transflective or reflective
conductive material. According to the selection of materials
of'the pixel electrode 710 and the common electrode 730, the
OLED display 901 can be classified as a top light emitting
type, a bottom light emitting type, and a dual-side light emit-
ting type. The OLED display 901 according to the present
exemplary embodiment includes a reflective pixel electrode
710 and a transparent common electrode 730, and thus is a top
light emitting type of OLED display.
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[0074] For the transparent conductive material, various
embodiments use indium tin oxide (ITO), indium zinc oxide
(IZ0), zinc oxide (Zn0O), or indium oxide (In203). For the
reflective material, various embodiments use lithium (Li),
calcium (Ca), lithium fluoride/calcium (LiF/Ca), lithium
fluoride/aluminum (LiF/Al), aluminum (Al), silver (Ag),
magnesium (Mg), or gold (Au).

[0075] In some embodiments, the organic emission layer
720 is made of a low-molecular material or a high-molecular
material. Such an organic emission layer 720 is formed in a
multi-layer structure including a hole injection layer (HIL), a
hole transport layer (HTL), an emission layer, an electron
transport layer (ETL), and an electron injection layer (EIL).
That is, the HIL is disposed on the pixel electrode 710 which
is a positive electrode, and the HTL, the emission layer, the
ETL, and the EIL are sequentially stacked thereon.

[0076] The sealing member 200 and the polarizing member
300 are disposed on the OLED 70. The sealing member 200
is disposed opposite to the substrate 110 and covers the thin
film transistor 20 and the OLED 70.

[0077] The polarizing member 300 includes a polarization
film 310 and a Y4 wavelength phase delay film 320. The
polarization film 310 linearly polarizes light passing there-
through, and the ¥4 wavelength phase delay film 320 delays
the phase of light passing therethrough by 45 degrees. Here,
the linearly-polarized light that passed through the polariza-
tion film 310 is circularly polarized while passing through the
V4 wavelength phase delay film 320. The polarization film
310 and the Y2 wavelength phase delay film 320 may be
manufactured by methods that are well-known to those
skilled in the art.

[0078] The polarizing member 300 and the sealing member
200 respectively have colors that are in a complementary
color relationship. That is, when the color of the polarizing
member 300 and the color of the sealing member 200 are
mixed, the entire brightness is decreased.

[0079] In the first exemplary embodiment of the present
invention, the polarizing member 300 has a blue-based color;
that is, it has relatively high transmittance for blue-based
light. Accordingly, when the OLED display 901 emits light
having a blue-based color with a relatively low efficiency,
which is common for OLEDs, utilization of a polarizing
member 300 that has a blue-based color may be more effi-
cient. In this case, the sealing member 200 has a yellow-based
color.

[0080] Therefore, brightness of external light reflected
from the electrodes 710 and 730 and other metal wires is
decreased since it is subtractively mixed while passing
through the sealing member 200 and the polarizing member
300. Here, the reflection of the external light can also be
suppressed by the polarizing member 300 itself.

[0081] The polarizing member 300 and the sealing member
200 are not limited to the previously described exemplary
embodiment, and they may respectively have various colors
that are mixed subtractively.

[0082] Hereinafter, a second exemplary embodiment of the
present invention will be described with reference to FIG. 3.
[0083] As shown in FIG. 3, an OLED display 902 further
includes a sealing filling layer 250 filled in a space between an
OLED 70 and a sealing member 200. The sealing filling layer
250 stably fixes the sealing member 200, reduces or prevents
penetration of moisture and foreign materials into the OLED
70, and reduces reflection of light due to a refractive index
difference.
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[0084] In addition, in this embodiment the sealing filling
layer 250 is made of a material including a resin-based mate-
rial, and has a color. In the OLED display 902 according to the
second exemplary embodiment of the present invention, the
sealing member 200 substantially does not have a color.

[0085] In addition, in this embodiment a polarizing mem-
ber 300 and the sealing filling layer 250 respectively have
different colors. Particularly, the sealing filling layer 250 has
a color of which the entire brightness is decreased when
mixed with a color of the polarizing member 300. That is,
brightness of the mixed color is lower than the brightness of
the color of the polarizing member 300 and the brightness of
the color of the sealing filling layer 250.

[0086] In some embodiments, the sealing filling layer 250
has a color that is in a complementary relationship with a
color of the polarizing member. That is, in these embodi-
ments, the sealing filling layer 250 and the polarizing member
300 have colors that are in a complementary color relation-
ship.

[0087] With the above-described configuration, the OLED
display 902 can have improved visibility by suppressing
reflection of external light.

[0088] Infurther detail, reflection of external light reflected
from electrodes 710 and 730 of the OLED 70 or other metal
wires is primarily suppressed by the polarizing member 300,
and is then secondarily suppressed by the colors of the sealing
filling layer 250 and the polarizing member 300. That is, since
brightness of light passing through the sealing filling layer
250 and the polarizing member 300 is reduced by a color
difference therebetween, the sealing filling layer 250 can
suppress reflection of external light together with the polar-
izing member 300. Particularly, when the sealing filling layer
250 and the polarizing member 300 are in the complementary
color relationship, a mixture ofthe two colors is close to black
so that light cannot pass therethrough. Accordingly, reflection
of the external light can be more efficiently suppressed.

[0089] For example, the polarizing member 300 may have
a blue-based color and the sealing filling layer 250 may have
ayellow-based color. In this case, the sealing filling layer 250
functions as a yellow color filter so that yellow light passes
through the sealing filling layer 250. In addition, since bright-
ness of the yellow light is significantly reduced while being
passed through the polarizing member 300 having the blue-
based color, reflection of the external light to the electrodes
710 and 730 of the OLED 70 and other metal wires can be
suppressed. However, the present invention is not limited
thereto. Therefore, the polarizing member 300 and the sealing
filling layer 250 may respectively have various colors that are
mixed subtractively.

[0090] Hereinafter, a third exemplary embodiment of the
present invention will be described with reference to FIG. 4.

[0091] As shown in FIG. 4, an OLED display 903 further
includes a cover window 400 disposed on a sealing member
200 or on a polarizing member 300. In FIG. 4, the polarizing
member 300 is disposed on the sealing member 200, and the
cover window 400 is disposed on the polarizing member 300.
However, the present invention is not limited thereto. There-
fore, the sealing member 200 may be disposed on the polar-
izing member 300, and the cover window 400 may be dis-
posed on the sealing member 200.

[0092] In this embodiment, the cover window 400 is made
ofa substantially transparent material such as glass or plastic,
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and has a color. In the OLED display 903 of the third exem-
plary embodiment of the present invention, the sealing mem-
ber 200 does not have a color.

[0093] Inaddition, in this embodiment the polarizing mem-
ber 300 and the cover window 400 have different colors.
Particularly, the cover window 400 has a color of which the
entire brightness is decreased when the color is mixed with a
color of the polarizing member 300. That is, when the color of
the polarizing member 300 and the color of the cover window
400 are mixed, the brightness of the mixture is lower than for
each on their own.

[0094] In some embodiments, the cover window 400 has a
color that is in a complementary relationship with the color of
the polarizing member 300. That is, in these embodiments, a
color of the sealing member 200 and a color of the polarizing
member 300 are in a complementary color relationship.
[0095] With the above-described configuration, the OLED
display 903 can have improved visibility by suppressing
reflection of external light.

[0096] Infurther detail, reflection of external light reflected
from electrodes 710 and 730 of the OLED 70 or other metal
wires is primarily suppressed by the polarizing member 300,
and is then secondarily suppressed by colors of the cover
window 400 and the polarizing member 300. That is, since
brightness of light passing through the cover window 400 and
the polarizing member 300 is reduced by a color difference
therebetween, the cover window 400 can suppress the reflec-
tion of external light together with the polarizing member
300. Particularly, when the cover window 400 and the polar-
izing member 300 are in the complementary color relation-
ship, a mixture of the two colors is close to black so that light
cannot pass therethrough. Accordingly, reflection of the
external light can be more efficiently suppressed.

[0097] As an example, the polarizing member 300 may
have a blue-based color and the cover window 400 may have
a yellow-based color. In this case, the cover window 400
functions as a yellow color filter so that yellow light passes
through the cover window 400. In addition, since brightness
of'the yellow light is significantly reduced while being passed
through the polarizing member 300 having the blue-based
color, reflection of the external light to the electrodes 710 and
730 of the OLED 70 and other metal wires can be suppressed.
However, the present invention is not limited thereto. There-
fore, the polarizing member 300 and the cover window 400
may respectively have various colors that are mixed subtrac-
tively.

[0098] Hereinafter, a fourth exemplary embodiment of the
present invention will be described with reference to FIG. 5.
[0099] As shown in FIG. 5, an OLED display 904 further
includes a cover window 400 disposed on a polarizing mem-
ber 300 and a cover filling layer 450 that fills a space between
the polarizing member 300 and the cover window 400.
[0100] In this embodiment, the cover window 400 is made
of a substantially transparent material such as glass or plastic.
The cover filling layer 450 stably fixes the cover window 400,
reduces reflection of light due to a refractive index difference,
and reduces the effect of external impact.

[0101] In addition, in this embodiment the cover filling
layer 450 is made of a resin-based material, and has a color. In
the OLED display 904 of the fourth exemplary embodiment
of'the present invention, a sealing member 200 does not have
a color.

[0102] Inaddition, in this embodiment the polarizing mem-
ber 300 and the cover filling layer 450 have different colors.
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Particularly, the cover filling layer 450 has a color of which
the entire brightness is decreased when mixed with a color of
the polarizing member 300. That is, brightness of the mixed
coloris lower than the brightness of the color of the polarizing
member 300 and the brightness of the color of the sealing
filling layer 250.

[0103] In some embodiments, the cover filling layer 450
has a color that is in a complementary relationship with a
color of the polarizing member. That is, in these embodiments
the cover filling member 450 and the polarizing member 300
have colors that are in a complementary color relationship.
[0104] With the above-described configuration, the OLED
display 904 can have improved visibility by suppressing
reflection of external light.

[0105] Infurther detail, reflection of external light reflected
to electrodes 710 and 730 of the OLED 70 or other metal
wires is primarily suppressed by the polarizing member 300,
and is then secondarily suppressed by colors of the cover
filling layer 450 and the polarizing member 300. That is, since
brightness of light passing through the cover filling layer 450
and the polarizing member 300 is reduced by a color differ-
ence therebetween, the cover filling layer 450 can suppress
reflection of external light together with the polarizing mem-
ber 300. Particularly, when the cover filling layer 450 and the
polarizing member 300 are in the complementary color rela-
tionship, a mixture of the two colors is close to black so that
light cannot pass therethrough. Accordingly, reflection of the
external light can be more efficiently suppressed.

[0106] For example, the polarizing member 300 may have
a blue-based color and the cover filling layer 450 may have a
yellow-based color. In this case, the cover filling layer 450
functions as a yellow color filter so that yellow light passes
through the cover filling layer 450. In addition, since bright-
ness of the yellow light is significantly reduced while being
passed through the polarizing member 300 having the blue-
based color, reflection of the external light to the electrodes
710 and 730 of the OLED 70 and other metal wires can be
suppressed. However, the present invention is not limited
thereto. Therefore, the polarizing member 300 and the cover
filling layer 450 may respectively have various colors that are
mixed subtractively.

[0107] Hereinafter, a fifth exemplary embodiment of the
present invention will be described with reference to FIG. 6.
[0108] As shown in FIG. 6, an OLED display 905 includes
a pixel defining layer 195 having a color. In this case, the pixel
defining layer 195 and a polarizing member 300 have differ-
ent colors. Particularly, the pixel defining layer 195 has a
color of which the entire brightness is decreased when the
color is mixed with a color of the polarizing member 300.
That is, when the color of the polarizing member 300 and the
color of the pixel defining layer 195 are mixed, brightness of
the mixture is lower than for each on their own.

[0109] In some embodiments, the pixel defining layer 195
has a color that is in a complementary relationship with the
color of the polarizing member 300. That is, in these embodi-
ments a color of the pixel defining layer 195 and a color of the
polarizing member 300 are in a complementary color rela-
tionship.

[0110] In the fifth exemplary embodiment of the present
invention, a sealing member 200 may not have acolor. In FIG.
6, the sealing member 200 does not have a color.

[0111] In addition, the OLED display 905 according to the
fifth exemplary embodiment of the present invention further
includes a conductive layer that is formed in the same layer as
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at least one of a gate electrode 155, a source electrode 176, a
drain electrode 177, and a pixel electrode 710, and is made of
the same material as the at least one. At least a part of the
conductive layer is disposed under the pixel defining layer
195.

[0112] In addition, in the fifth exemplary embodiment of
the present invention, the pixel defining layer 195 is made of
a material including an acryl-based resin.

[0113] With the above-described configuration, the OLED
display 905 can have improved visibility by suppressing
reflection of external light.

[0114] In further detail, in this embodiment reflection of
external light reflected to electrodes 710 and 730 of the OLED
70 or other metal wires is primarily suppressed by the polar-
izing member 300, and is then secondarily suppressed by
colors of the pixel defining layer 195 and the polarizing
member 300. That is, since brightness of light passing
through the pixel defining layer 195 and the polarizing mem-
ber 300 is reduced by a color difference therebetween, the
pixel defining layer 195 can suppress reflection of external
light together with the polarizing member 300. Particularly,
when the pixel defining layer 195 and the polarizing member
300 are in the complementary color relationship, a mixture of
the two colors is close to black so that light cannot pass
therethrough. Accordingly, reflection of the external light can
be more efficiently suppressed.

[0115] For example, the polarizing member 300 may have
a blue-based color and the pixel defining layer 195 may have
a yellow-based color or a red-based color. When the pixel
defining layer 195 is made of an acryl-based resin, the pixel
defining layer 195 can easily have a red-based color.

[0116] In this embodiment, the polarizing member 300
functions as a blue color filter so that blue light passes through
the polarizing member 300. In addition, since brightness of
the blue light is decreased while passing through the pixel
defining layer 195 having a red-based or yellow-based color,
reflection of the external light to the electrodes 710 and 730 of
the OLED 70 and other metal wires can be suppressed. How-
ever, the present invention is not limited thereto. Therefore,
the polarizing member 300 and the pixel defining layer 195
may respectively have various colors that are mixed subtrac-
tively.

[0117] As previously described in the exemplary embodi-
ments, reflection of external light can be suppressed by a
polarizing member 300, and by a mixture of a color of the
polarizing member 300 and a color of another colored mate-
rial. In some embodiments, the polarizing member 300 and
the colored material have colors that are in a complementary
relationship. In addition, as previously described, the colored
material may be one or more of the sealing member 200, the
sealing filling layer 250, the cover window 400, the cover
filling layer 450, or the pixel defining layer 195.

[0118] 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, on the con-
trary, is intended to cover various modifications and equiva-
lent arrangements included within the spirit and scope of the
appended claims.

What is claimed is:

1. An organic light emitting diode (OLED) display com-
prising:

a substrate;

a thin film transistor (TFT) on the substrate;
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an OLED comprising a pixel electrode, an organic emis-
sion layer on the pixel electrode, and a common elec-
trode on the organic emission layer, wherein the pixel
electrode is coupled to the TFT;

a colored polarizing member on the OLED; and

a colored material on the OLED, the colored material hav-

ing a chromatic color that is different from a chromatic
color of the polarizing member.

2. The OLED display of claim 1, wherein a brightness of a
mixture of the color of the polarizing member and the color of
the colored material is lower than a brightness of the color of
the polarizing member and lower than a brightness of the
color of the colored material.

3. The OLED display of claim 2, wherein the color of the
polarizing member and the color of the colored material are in
a complementary relationship.

4. The OLED display of claim 2, wherein the polarizing
member comprises a polarization film and a ¥4 wavelength
phase delay film.

5. The OLED display of claim 2, further comprising a pixel
defining layer on the substrate, the pixel defining layer having
an opening that exposes the OLED,

wherein the colored material is the pixel defining layer.

6. The OLED display of claim 5, wherein the polarizing
member has a blue-based color, and the pixel defining layer
has a yellow-based or red-based color.

7. The OLED display of claim 6, wherein the pixel defining
layer comprises a material including an acryl-based resin.

8. The OLED display of claim 5, wherein the TFT com-
prises a gate electrode, a source electrode, and a drain elec-
trode, and further comprises a conductive layer in the same
layer as at least one of the gate electrode, the source electrode,
or the drain electrode, the conductive layer comprising the
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same material as the at least one, and wherein at least a part of
the conductive layer is under the pixel defining layer.

9. The OLED display of claim 2, further comprising a
sealing member on the substrate and covering the TFT and the
OLED,

wherein the colored material is the sealing member.

10. The OLED display of claim 9, wherein the polarizing
member has a blue-based color, and the sealing member has
a yellow-based color.

11. The OLED display of claim 2, further comprising a
sealing member on the substrate and covering the TFT and the
OLED, and a sealing filling layer between the sealing mem-
ber and the OLED,

wherein the colored material is the sealing filling layer.

12. The OLED display of claim 11, wherein the polarizing
member has a blue-based color, and the sealing filling layer
has a yellow-based color.

13. The OLED display of claim 2, further comprising a
sealing member on the substrate and covering the TFT and the
OLED, and a cover window on the sealing member,

wherein the colored material is the cover window.

14. The OLED display of claim 13, wherein the polarizing
member has a blue-based color, and the cover window has a
yellow-based color.

15. The OLED display of claim 2, further comprising a
sealing member on the substrate and covering the TFT and the
OLED, a cover window on the sealing member, and a cover
filling layer between the sealing member and the cover win-
dow,

wherein the colored material is the cover filling layer.

16. The OLED display of claim 15, wherein the polarizing
member has a blue-based color, and the cover filling layer has
a yellow-based color.
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