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Description

[0001] The presentinvention relates to an organic light
emitting diode (OLED) display. An OLED display includes
a plurality of OLEDs having a hole injection electrode, an
organic emission layer, and an electron injection elec-
trode. Light is emitted by energy generated when exci-
tons, that is, electron-hole pairs, are combined to drop
from an excited state to a ground state, and the OLED
display displays an image utilizing the emitted light.
[0002] Accordingly, the OLED display has self-lumi-
nance 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 char-
acteristics such as low power consumption, high lumi-
nance, and high reaction speed, the OLED display is suit-
able for use in a mobile electronic device.

[0003] In general, electrodes and other metal wires of
the OLED display can reflect external light. The expres-
sion of black and the contrast of the OLED display dete-
riorate due to reflection of external light, thereby reducing
the quality of the display characteristics of the OLED dis-
play.

[0004] 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.

[0005] US2007257609 discloses a display apparatus
including a substrate; a plurality of pixels arranged above
the substrate, each including a plurality of sub-pixels
emitting light of different colors; a circularly polarizing
member disposed above the pixels, the transmittance of
light of a selected color through the circularly polarizing
member being higher than that of light of the other colors
therethrough; and a light-absorbing member disposed
only above the sub-pixels, emitting light of the non-se-
lected colors.

[0006] US 2003/127656 discloses an OLED display
comprising a stack of cholesteric liquid crystal polarizing
layers each reflecting a specific color, and a color filter
layer.

[0007] Inoneaspect, an exemplary embodiment of the
presentinvention provides an organic light emitting diode
(OLED) display thatcanimprove visibility by suppressing
the reflection of external light.

[0008] An OLED display according to an exemplary
embodiment of the present invention is set outin claim 1.
[0009] In some embodiments, the brightness of a mix-
ture of the color of the polarizing member and the color
of the colored material is lower than the brightness of
each individual color.

[0010] In a further embodiment, the color of the polar-
izing member and the color of the colored material are
in a complementary relationship.

[0011] The polarizing member may include a polariza-
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tion film and a 1/4 wavelength phase delay film.

[0012] In some embodiments, the OLED display may
further 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.

[0013] In these embodiments, the polarizing member
may have a blue-based color, and the pixel defining layer
may have a yellow-based or red-based color.

[0014] Further, in these embodiments, the pixel defin-
ing layer may be made of a material including an acryl-
based resin.

[0015] The TFT mayinclude a gate electrode, a source
electrode, and a drain electrode, may further include a
conductive 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.

[0016] In some embodiments, the OLED display fur-
therincludes a sealing member on the substrate and cov-
ering the TFT and the OLED. The colored material may
be the sealing member.

[0017] In these embodiments, the polarizing member
may have a blue-based color, and the sealing member
may have a yellow-based color.

[0018] In some embodiments, the OLED display may
further 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.

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

[0020] In some embodiments, the OLED display may
further 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.

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

[0022] In some embodiments, the OLED display may
further include 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 window. The colored ma-
terial may be the cover filling layer.

[0023] In these embodiments, the polarizing member
may have a blue-based color, and the cover filling layer
may have a yellow-based color.

FIG. 1 is a layout view of an organic light emitting
diode (OLED) according to a first exemplary embod-
iment of the present invention.

FIG.2is a cross-sectional view of FIG. 1, taken along
the line 1I-11.

FIG. 3 is a cross-sectional view of an OLED display
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according to a second exemplary embodiment of the
present invention.
FIG. 4 is a cross-sectional view of an OLED display
according to a third exemplary embodiment of the
present invention.
FIG. 5 is a cross-sectional view of an OLED display
according to a fourth exemplary embodiment of the
present invention.
FIG. 6 is a cross-sectional view of an OLED display
according to a fifth exemplary embodiment of the
present invention.

[0024] The present invention will be described more
fully hereafter with reference to the accompanying draw-
ings, in which exemplary embodiments of the invention
are shown.

[0025] The drawings and description are to be regard-
ed 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 exaggerated for clarity. It will
be understood that when an element such as a layer,
film, region, or substrate is referred to as being "on" an-
other 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" an-
other element, there are no intervening elements
present. Further, when an elementis referred to as being
"on" another element, it may be entirely on the other el-
ement, or it may be partially on the other element. Like
reference numerals designate like elements throughout
the specification.

[0026] Inthe several exemplary embodiments, constit-
uent elements having the same configuration are repre-
sentatively described in a first exemplary embodiment
by designating like constituent elements thereto, and oth-
erexemplary embodiments will be described only regard-
ing differences from the first exemplary embodiment.
[0027] 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 formedin one pixel, but the present
invention is not limited thereto. Therefore, the OLED dis-
play 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.

[0028] 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.

[0029] Hereinafter, a first exemplary embodiment of
the present invention will be described with reference to
FIG. 1 and FIG. 2.

[0030] As shown in FIG. 1, an OLED display 901 ac-
cording to a first exemplary embodiment of the present
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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 common 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. 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 in-
jection electrode, and the common electrode 730 is a
cathode (-), which is an electron injection electrode. How-
ever, the present invention is not limited thereto, and the
pixel electrode 710 may be the cathode and the common
electrode 730 may be the anode according to a driving
method of the OLED display 901. Holes and electrons
arerespectively injected from the pixel electrode 710 and
the common electrode 730 into the organic emission lay-
er 720, and form excitons. When the excitons change
from an excited state to a base state, lightis emitted. The
switching thin film transistor 10 includes a switching sem-
iconductor layer 131, a switching gate electrode 152, a
switching source electrode 173, and a switching drain
electrode 174, and the driving thin film transistor 20 in-
cludes a driving semiconductor layer 132, a driving gate
electrode 155, a driving source electrode 176, and a driv-
ing drain electrode 177.

[0031] The capacitor 80 includes a first sustain elec-
trode 158 and a second sustain electrode 178 that are
disposed with an interlayer insulation layer (160 of FIG.
2) interposed therebetween.

[0032] 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.
[0033] 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 second sustain electrode 178 are respec-
tively connected to the common power line 172. The driv-
ing drain electrode 177 is connected to the pixel electrode
710 of the OLED 70 through a contact hole 182.

[0034] With the above-described structure, the switch-
ing thin film transistor 10 is driven to transmit a data volt-
age 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 voltage transmitted from the com-
mon power line 172 to the driving thin film transistor 20
and the data voltage transmitted through the switching
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thin film transistor 10 is stored in the capacitor 80, and a
current corresponding to the voltage stored in the capac-
itor 80 flows to the OLED 70 through the driving thin film
transistor 20 so that OLED 70 emits light.

[0035] In addition, the OLED display 901 further in-
cludes a polarizing member 300 and a sealing member
200 in addition to a display substrate 100 having the
OLED 70 as shown in FIG. 2.

[0036] 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.
Thatis, the polarizing member 300 suppresses reflection
of external light. However, the polarizing member 300
does not cancel light of all wavelengths, and therefore
reflection of external light is not adequately suppressed
with only the polarizing member 300. In addition, the po-
larizing member 300 has a color.

[0037] 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
embodiments, aninsulation substrate 210 made of a ma-
terial such as glass or plastic is used as the sealing mem-
ber 200. In addition, the sealing member 200 also has a
color.

[0038] In FIG. 2, the polarizing member 300 is dis-
posed on an external surface of the sealing member 200.
However, the presentinvention is not limited thereto, and
the polarizing member 200 may be disposed at an inner
space covered by the sealing member 200.

[0039] In addition, the polarizing member 300 and the
sealing 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 wavelengths, 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 po-
larizing member 300. That is, when the color of the po-
larizing member 300 and the color of the sealing member
200 are mixed, brightness of the mixture is lower than
for each on their own.

[0040] In afurther exemplary embodiment, the sealing
member 200 has a color that is in a complementary re-
lationship 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.

[0041] With the above-described configuration, the
OLED display 901 can have improved visibility by sup-
pressing reflection of external light.

[0042] In further detail, reflection of external light inci-
dent on the electrodes 710 and 730 of the OLED 70 or
other metal wires is primarily suppressed by the polariz-
ing member 300, and then secondarily suppressed by
the colors of the sealing member 200 and the polarizing
member 300. Thatis, since the brightness of light passing
through the sealing member 200 and the polarizing mem-
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ber 300 is reduced by a color difference therebetween,
the sealing member 200 can suppress reflection of ex-
ternal light together with the polarizing member 300. Par-
ticularly, 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. Ac-
cordingly, reflection of the external light can be more ef-
ficiently suppressed.

[0043] 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 yel-
low light passes through the sealing member 200. In ad-
dition, since brightness of the yellow light is significantly
reduced while being passed through the polarizing mem-
ber 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 member 200
may respectively have various colors that are mixed sub-
tractively.

[0044] Hereinafter, astructure ofthe OLED display 901
according to the first exemplary embodiment of the
presentinvention will be described with reference to FIG.
2. FIG. 2 shows a cross-sectional view of the OLED dis-
play 901 taken along the line lI-1l in FIG. 1, focusing on
the driving thin film transistor 20, the OLED 70, and the
capacitor 80.

[0045] 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 switch-
ing thin film transistor 10, only differences with the driving
thin film transistor 20 will be provided.

The substrate 110 in this embodiment is formed of an
insulating material such as glass, ceramic, or plastic.
However, 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.

[0046] A buffer layer 120 is formed on the substrate
110. The buffer layer 120 prevents impurities from per-
meating 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 ni-
tride (SiN,) layer, a silicon dioxide (SiO,) layer, and/or a
silicon oxynitride (SiO,N,) 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.

[0047] 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
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that are doped with p+ impurities at respective sides of
the channel region 135. In this case, the doped ion ma-
terial is a P-type impurity such as boron (B), and B2H6
is generally used as the doped ion material. The impurity
changesinaccordance with the type of thin film transistor.
[0048] 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-struc-
tured thin film transistor can be used as the driving thin
film transistor 20. In addition, although the driving thin
film transistor 20 of the exemplary embodimentillustrated
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 amorphous thin film transistor including
an amorphous silicon layer.

[0049] A gate insulation layer 140 made of silicon ni-
tride (SiN), or silicon dioxide (SiO,) is formed on the driv-
ing semiconductor layer 132. A gate wire including a driv-
ing 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 semicon-
ductor layer 132, and particularly, is formed to overlap
the channel region 135.

[0050] An interlayer insulation layer 160 that covers
the driving gate electrode 155 is formed on the gate in-
sulating layer 140. The gate insulating layer 140 and the
interlayer insulating layer 160 share through-holes ex-
posing the source region 136 and the drain region 137
of the driving semiconductor layer 132. Like the gate in-
sulating layer 140, in this embodiment the interlayer in-
sulating layer 160 is made of a ceramic-based material
such as silicon nitride (SiN,) or silicon dioxide (SiO,). A
data wire 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.
[0051] 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.

[0052] The configuration of the driving thin film transis-
tor 20 is not limited to the above-described embodiment,
and can be variously modified with a disclosed configu-
ration that can be realized by a person of ordinary skill
in the art.

[0053] A planarization layer 180 that covers the data
wires 172, 176, 177, and 178 is formed on the interlayer
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insulating layer 160. The planarization layer 180 removes
steps and performs planarization in order to increase lu-
minous efficiency ofthe OLED 70. In addition, the planari-
zation layer 180 has a contact hole 182 through which
the drain electrode 177 is partially exposed.

[0054] According to various exemplary embodiments,
the planarization layer 180 is made of a polyacrylate res-
in, 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).

[0055] 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.
[0056] 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.

The pixel defining layer 190 may be made of an inorganic
material of a resin or silica group such as a polyacrylate
resin or a polyimide.

[0057] 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 lay-
er 720.

[0058] As such, the OLED 70 including the pixel elec-
trode 710, the organic emission layer 720, and the com-
mon electrode 730 is formed.

[0059] One or both of the pixel electrode 710 or the
common electrode 730 may be formed of a transparent
conductive material, and one can be formed of a trans-
flective 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 emit-
ting type, and a dual-side light emitting type. The OLED
display 901 according to the present exemplary embod-
iment includes a reflective pixel electrode 710 and a
transparent common electrode 730, and thus is a top
light emitting type of OLED display.

[0060] For the transparent conductive material, vari-
ous embodiments use indium tin oxide (ITO), indium zinc
oxide (IZO), zinc oxide (Zn0O), or indium oxide (In,03).
For the reflective material, various embodiments use lith-
ium (Li), calcium (Ca), lithium fluoride/calcium (LiF/Ca),
lithium fluoride/aluminum (LiF/Al), aluminum (Al), silver
(Ag), magnesium (Mg), or gold (Au).

[0061] 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 injec-
tion 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
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HTL, the emission layer, the ETL, and the EIL are se-
quentially stacked thereon.

[0062] 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.
[0063] The polarizing member 300 includes a polari-
zation film 310 and a 1/4 wavelength phase delay film
320. The polarization film 310 linearly polarizes light
passing therethrough, and the 1/4 wavelength phase de-
lay film 320 delays the phase of light passing there-
through by 45 degrees. Here, the linearly-polarized light
that passed through the polarization film 310 is circularly
polarized while passing through the 1/4 wavelength
phase delay film 320. The polarization film 310 and the
1/4 wavelength phase delay film 320 may be manufac-
tured by methods that are well-known to those skilled in
the art.

[0064] The polarizing member 300 and the sealing
member 200 respectively have colors that are in a com-
plementary 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 de-
creased.

[0065] In the first exemplary embodiment of the
presentinvention, 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
apolarizing member 300 that has a blue-based color may
be more efficient. In this case, the sealing member 200
has a yellow-based color. Therefore, brightness of exter-
nal 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 polariz-
ing member 300 itself.

[0066] 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.

[0067] Hereinafter, a second exemplary embodiment
of the present invention will be described with reference
to FIG. 3.

[0068] AsshowninFIG.3,an OLED display 902 further
includes a sealing filling layer 250 filled in a space be-
tween an OLED 70 and a sealing member 200. The seal-
ing 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.

[0069] Inaddition, inthis embodiment the sealingfilling
layer 250 is made of a material including a resin-based
material, and has a color. In the OLED display 902 ac-
cording to the second exemplary embodiment of the
present invention, the sealing member 200 substantially
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does not have a color.

[0070] In addition, in this embodiment a polarizing
member 300 and the sealingfilling layer 250 respectively
have different colors. Particularly, the sealing filling layer
250 has a color of which the entire brightness is de-
creased when mixed with a color of the polarizing mem-
ber 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.

[0071] 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
embodiments, the sealing filling layer 250 and the polar-
izing member 300 have colors that are in a complemen-
tary color relationship.

[0072] With the above-described configuration, the
OLED display 902 can have improved visibility by sup-
pressing reflection of external light.

[0073] In further detail, reflection of external light re-
flected from electrodes 710 and 730 of the OLED 70 or
other metal wires is primarily suppressed by the polariz-
ing member 300, and is then secondarily suppressed by
the colors of the sealingfilling 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 therebe-
tween, the sealing filling layer 250 can suppress reflec-
tion of external light together with the polarizing member
300. Particularly, when the sealing filling layer 250 and
the polarizing member 300 are in the complementary
color relationship, a mixture of the two colors is close to
black so thatlight cannot pass therethrough. Accordingly,
reflection of the external light can be more efficiently sup-
pressed.

[0074] For example, the polarizing member 300 may
have a blue-based color and the sealing filling layer 250
may have a yellow-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 brightness of the yellow light is signifi-
cantly 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. How-
ever, the present invention is not limited thereto. There-
fore, the polarizing member 300 and the sealing filling
layer 250 may respectively have various colors that are
mixed subtractively.

[0075] Hereinafter, a third exemplary embodiment of
the present invention will be described with reference to
FIG. 4.

[0076] AsshowninFIG.4,anOLED display 903 further
includes a cover window 400 disposed on a sealing mem-
ber 200 or on a polarizing member 300. In FIG. 4, the
polarizing member 300 is disposed on the sealing mem-
ber 200, and the cover window 400 is disposed on the
polarizing member 300. However, the present invention
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is not limited thereto. Therefore, the sealing member 200
may be disposed on the polarizing member 300, and the
cover window 400 may be disposed on the sealing mem-
ber 200.

[0077] In this embodiment, the cover window 400 is
made of a substantially transparent material such as
glass or plastic, and has a color. In the OLED display 903
of the third exemplary embodiment of the present inven-
tion, the sealing member 200 does not have a color.
[0078] In addition, in this embodiment the polarizing
member 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.
[0079] 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 complemen-
tary color relationship.

[0080] With the above-described configuration, the
OLED display 903 can have improved visibility by sup-
pressing reflection of external light.

[0081] In further detail, reflection of external light re-
flected from electrodes 710 and 730 of the OLED 70 or
other metal wires is primarily suppressed by the polariz-
ing member 300, and is then secondarily suppressed by
colors of the cover window 400 and the polarizing mem-
ber 300. Thatis, 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 reflection of external light
together with the polarizing member 300. Particularly,
when the cover window 400 and the polarizing member
300 are in the complementary color relationship, a mix-
ture 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.

[0082] Asanexample, 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 lightis 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 presentinvention
is not limited thereto. Therefore, the polarizing member
300 and the cover window 400 may respectively have
various colors that are mixed subtractively. Hereinafter,
a fourth exemplary embodiment of the present invention
will be described with reference to FIG. 5.

[0083] AsshowninFIG.5,an OLED display 904 further
includes a cover window 400 disposed on a polarizing
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member 300 and a cover filling layer 450 that fills a space
between the polarizing member 300 and the cover win-
dow 400.

[0084] 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.

[0085] 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. In addition, in this embodiment
the polarizing member 300 and the cover filling layer 450
have different colors. Particularly, the cover filling layer
450 has a color of which the entire brightness is de-
creased when mixed with a color of the polarizing mem-
ber 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 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 filing member 450 and the po-
larizing member 300 have colors that are in a comple-
mentary color relationship.

[0087] With the above-described configuration, the
OLED display 904 can have improved visibility by sup-
pressing reflection of external light.

[0088] In further detail, reflection of external light re-
flected 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 difference therebe-
tween, the cover filling layer 450 can suppress reflection
of external light together with the polarizing member 300.
Particularly, when the cover filling layer 450 and the po-
larizing member 300 are in the complementary color re-
lationship, a mixture of the two colors is close to black
so that light cannot pass therethrough. Accordingly, re-
flection of the external light can be more efficiently sup-
pressed.

[0089] 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 brightness of the yellow light s significant-
ly 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. How-
ever, the present invention is not limited thereto. There-
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fore, the polarizing member 300 and the cover filling layer
450 may respectively have various colors that are mixed
subtractively.

[0090] Hereinafter, a fifth exemplary embodiment of
the present invention will be described with reference to
FIG. 6.

[0091] As shown in FIG. 6, an OLED display 905 in-
cludes a pixel defining layer 195 having a color. In this
case, the pixel defining layer 195 and a polarizing mem-
ber 300 have different colors. Particularly, the pixel de-
fining 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.

[0092] 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 embodiments a color of the pixel defining layer 195
and a color of the polarizing member 300 are in a com-
plementary color relationship.

[0093] In the fifth exemplary embodiment of the
present invention, a sealing member 200 may not have
acolor.InFIG. 6, the sealing member 200 does not have
a color. 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 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. In addition,
in the fifth exemplary embodiment of the present inven-
tion, the pixel defining layer 195 is made of a material
including an acryl-based resin.

[0094] With the above-described configuration, the
OLED display 905 can have improved visibility by sup-
pressing reflection of external light.

[0095] 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 polarizing 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 member 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 comple-
mentary 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.

[0096] 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.
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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.

[0097] 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. However, the present
invention is not limited thereto. Therefore, the polarizing
member 300 and the pixel defining layer 195 may re-
spectively have various colors that are mixed subtrac-
tively.

[0098] As previously described in the exemplary em-
bodiments, 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 color-
ed material. In some embodiments, the polarizing mem-
ber 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.

Claims

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

a substrate (110);

a thin film transistor (TFT) (20) on the substrate
(110);

an OLED (70) comprising a pixel electrode
(710), an organic emission layer (720) on the
pixel electrode (710), and a common electrode
(730) on the organic emission layer (720),
wherein the pixel electrode (710) is coupled to
the TFT;

a sealing member (200) on the substrate and
coveringthe TFT (20) and the OLED (70), a seal-
ing filling layer (250) between the sealing mem-
ber (200) and the OLED (70), a cover window
(400) on the sealing member (200), and a cover
filling layer (450) between the sealing member
(200) and the cover window (400);

a colored polarizing member (300) on the OLED
(70); and

a colored material (195, 200, 250, 400, 450), the
colored material (195, 200, 250, 400, 450) hav-
ing a chromatic color that is differentfrom a chro-
matic color of the polarizing member (300),
characterized in that

the colored material is comprised in any one or
combination of the the sealing member (200),
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the sealing filling layer (250), the cover window
(400), or the cover filling layer 450.

The OLED display of claim 1, wherein a brightness
of a mixture of the color of the polarizing member
(300) and the color of the colored material (195, 200,
250, 400, 450) is lower than a brightness of the color
of the polarizing member (300) and lower than a
brightness of the color of the colored material (195,
200, 250, 400, 450).

The OLED display of claim 1 or 2, wherein the po-
larizing member (300) comprises a polarization film
(310) and a 1/4 wavelength phase delay film (320).

The OLED display of any one of the preceding
claims, wherein the color of the polarizing member
and the color of the colored material are complemen-
tary colors.

The OLED display of claim 4, wherein the polarizing
member (300) has a blue-based color, and the color-
ed material (195, 200, 250, 400, 450) has a yellow-
based color.

The OLED display of any one of claims 1 to 4, further
comprising a pixel defining layer (195) on the sub-
strate, the pixel defining layer (195) having an open-
ing that exposes the OLED (70), wherein the colored
material is also provided in the pixel defining layer
(195).

The OLED display of claim 6, wherein the polarizing
member (300) has a blue-based color, and the pixel
defining layer (195) has a yellow-based or red-based
color.

The OLED display of claim 6 or 7, wherein the pixel
defining layer (195) comprises a material including
an acryl-based resin.

The OLED display of any one of claims 6 to 8, where-
in the TFT (20) comprises a gate electrode (155), a
source electrode (176), and a drain electrode (177),
and further comprises a conductive layer (151, 158,
171, 172, 178) in the same layer as at least one of
the gate electrode (155), the source electrode (176),
or the drain electrode (177), the conductive layer
(151, 158, 171, 172, 178) comprising the same ma-
terial as the at least one of the gate electrode (155),
the source electrode (176), or the drain electrode
(177), and wherein at least a part of the conductive
layer (151, 158, 171, 172, 178) is under the pixel
defining layer (195).
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Patentanspriiche

Organische lichtemittierende
(OLED-Anzeige), umfassend:

Diodenanzeige

ein Substrat (110);

einen Dinnfilmtransistor (TFT) (20) auf dem
Substrat (110);

eine OLED (70), umfassend eine Pixelelektrode
(710), eine organische Emissionsschicht (720)
auf der Pixelelektrode (710) und eine gemein-
same Elektrode (730) auf der organischen
Emissionsschicht (720), wobei die Pixelelektro-
de (710) an den TFT gekoppelt ist;

ein Verschlusselement (200) auf dem Substrat,
das den TFT (20) und die OLED (70) abdeckt,
eine Verschlussfullschicht (250) zwischen dem
Verschlusselement (200) und der OLED (70),
ein Abdeckfenster (400) auf dem Verschlusse-
lement (200) und eine Abdeckfillschicht (450)
zwischen dem Verschlusselement (200) und
dem Abdeckfenster (400);

ein farbiges Polarisationselement (300) auf der
OLED (70); und

ein farbiges Material (195, 200, 250, 400, 450),
wobei das farbige Material (195, 200, 250, 400,
450) eine chromatische Farbe aufweist, die sich
von einer chromatischen Farbe des Polarisati-
onselements (300) unterscheidet, dadurch ge-
kennzeichnet, dass das farbige Material in ei-
ner Kombination aus dem Verschlusselement
(200), der Verschlussfiillschicht (250), dem Ab-
deckfenster (400) oder der Abdeckfillschicht
(450) oder in einem/einer davon beinhaltet ist.

OLED-Anzeige nach Anspruch 1, wobei eine Hellig-
keit einer Mischung der Farbe des Polarisationsele-
ments (300) und der Farbe des farbigen Materials
(195, 200, 250, 400, 450) geringer als eine Helligkeit
der Farbe des Polarisationselements (300) und ge-
ringer als eine Helligkeit der Farbe des farbigen Ma-
terials (195, 200, 250, 400, 450) ist.

OLED-Anzeige nach Anspruch 1 oder 2, wobei das
Polarisationselement (300) eine Polarisationsfolie
(310) und eine 1/4-Wellenlange-Phasenverzége-
rungsfolie (320) umfasst.

OLED-Anzeige nach einem der vorangehenden An-
spriiche, wobei die Farbe des Polarisationselements
und die Farbe des farbigen Materials Komplemen-
tarfarben sind.

OLED-Anzeige nach Anspruch 4, wobei das Polari-
sationselement (300) eine Farbe auf Blaubasis auf-
weist und das farbige Material (195, 200, 250, 400,
450) eine Farbe auf Gelbbasis aufweist.
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OLED-Anzeige nach einem der Anspriiche 1 bis 4,
ferner umfassend eine Pixeldefinierschicht (195) auf
dem Substrat, wobei die Pixeldefinierschicht (195)
eine Offnung aufweist, die die OLED (70) freilegt,
wobei das farbige Material auch in der Pixeldefinier-
schicht (195) vorgesehen ist.

OLED-Anzeige nach Anspruch 6, wobei das Polari-
sationselement (300) eine Farbe auf Blaubasis auf-
weist und die Pixeldefinierschicht (195) eine Farbe
auf Gelbbasis oder Rotbasis aufweist.

OLED-Anzeige nach Anspruch 6 oder 7, wobei die
Pixeldefinierschicht (195) ein Material umfasst, das
ein Harz auf Acrylbasis einschlief3t.

OLED-Anzeige nach einem der Anspriche 6 bis 8,
wobei der TFT (20) eine Gate-Elektrode (155), eine
Source-Elektrode (176) und eine Drain-Elekirode
(177) umfasstund ferner eine leitfahige Schicht (151,
158, 171, 172, 178) in derselben Schicht wie die
Gate-Elektrode (155) und/oder die Source-Elektro-
de (176) und/oder die Drain-Elektrode (177) um-
fasst, wobei die leitfahige Schicht (151, 158, 171,
172, 178) das gleiche Material wie die Gate-Elektro-
de (155) und/oder die Source-Elektrode (176)
und/oder die Drain-Elektrode (177) umfasst und wo-
bei zumindest ein Teil der leitfahigen Schicht (151,
158, 171, 172, 178) sich unter der Pixeldefinier-
schicht (195) befindet.

Revendications

Afficheur a diode électroluminescente organique
(OLED, Organic Light Emitting Diode) comprenant :

un substrat (110) ;

un transistor a couche mince (TFT, Thin Film
Transistor) (20) sur le substrat (110) ;

un OLED (70) comprenant une électrode de
pixels (710), une couche d’émission organique
(720) sur I'électrode de pixels (710), une élec-
trode commune (730) sur la couche d’émission
organique (720), dans lequel I'électrode de
pixels (710) est couplée au TFT ;

un élément d’étanchéité (200) sur le substrat et
recouvrantle TFT (20) et 'OLED (70), une cou-
che de remplissage d’étanchéité (250) entre
I'élément d’étanchéité (200) et 'OLED (70), une
fenétre de protection (400) sur I'élément d’étan-
chéité (200), et une couche de remplissage de
protection (450) entre I'élément d’'étanchéité
(200) et la fenétre de protection (400) ;

un élément polarisant coloré (300) sur TOLED
(70) ; et

un matériau coloré (195, 200, 250, 400, 450), le
matériau coloré (195, 200, 250, 400, 450) ayant
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une couleur chromatique qui est différente d’'une
couleur chromatique de I'élément polarisant
(300), caractérisé en ce que

le matériau coloré est constitué de I'un quelcon-
que ou d’'une combinaison de I'élément d’étan-
chéité (200), de la couche de remplissage
d’étanchéité (250), de la fenétre de protection
(400) ou de la couche de remplissage de pro-
tection (450).

Afficheur a OLED selon la revendication 1, dans le-
quel une luminosité d’'un mélange de la couleur de
I’élément polarisant (300) et de la couleur du maté-
riau coloré (195, 200, 250, 400, 450) est inférieure
auneluminosité de la couleur de I'élément polarisant
(300) et est inférieure a une luminosité de la couleur
du matériau coloré (195, 200, 250, 400, 450).

Afficheur a OLED selon la revendication 1 ou 2, dans
lequel I'élément polarisant (300) comprend un film
de polarisation (310) et un film a retard de phase de
1/4 de longueur d’'onde (320).

Afficheur a OLED selon I'une quelconque des reven-
dications précédentes, dans lequel la couleur de
I’élément polarisant et la couleur du matériau coloré
sont des couleurs complémentaires.

Afficheur a OLED selon la revendication 4, dans le-
quel I’élément polarisant (300) présente une couleur
de base bleue et le matériau coloré (195, 200, 250,
400, 450) présente une couleur de base jaune.

Afficheur a OLED selon I'une quelconque des reven-
dications 1 a 4, comprenant en outre une couche de
définition de pixels (195) sur le substrat, la couche
de définition de pixels (195) ayant une ouverture qui
expose 'OLED (70), dans lequel le matériau coloré
est également disposé dans la couche de définition
de pixels (195).

Afficheur a OLED selon la revendication 6, dans le-
quel I’élément polarisant (300) présente une couleur
de base bleue et la couche de définition de pixels
(195) présente une couleur de base jaune ou une
couleur de base rouge.

Afficheur a OLED selon la revendication 6 ou 7, dans
lequel la couche de définition de pixels (195) com-
prend un matériau comportant une résine de type
acrylique.

Afficheur a OLED selon I'une quelconque des reven-
dications 6 a 8, dans lequel le TFT (20) comprend
une électrode de grille (155), une électrode de sour-
ce (176) etune électrode de drain (177), etcomprend
en outre une couche conductrice (151, 158, 171,
172, 178) dans la méme couche qu’au moins l'une
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de I'électrode de grille (155), que I'électrode de sour-
ce (176) et que I'électrode de drain (177), la couche
conductrice (151, 158, 171, 172, 178) comprenant
le méme matériau que I'au moins une de I'électrode
de grille (155), de I'électrode de source (176) ou de
I'électrode de drain (177), et dans lequel au moins
une partie de la couche conductrice (151, 158, 171,
172, 178) se trouve en dessous de la couche de
définition de pixels (195).
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FIG. 4
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FIG. 5
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