EP 2 207 207 B1

(19)

(12)

(45)

(21)

(22)

Europdisches
Patentamt

European

Patent Office

Office européen
des brevets

(11) EP 2 207 207 B1

EUROPEAN PATENT SPECIFICATION

Date of publication and mention
of the grant of the patent:
23.09.2015 Bulletin 2015/39
Application number: 10250012.1

Date of filing: 06.01.2010

(51)

Int Cl.:

HO1L 51/52 (2006.01) HO1L 27/32 (2006.01)

(54)

Organic light emitting diode display

Organische lichtemittierende Diodenanzeige

Affichage a diode électroluminescente organique

(84)

(30)

(43)

(73)

(72)

Designated Contracting States:

ATBEBG CHCY CZDE DKEE ES FIFRGB GR
HRHUIEISITLILTLULV MC MK MT NL NO PL
PT RO SE SI SK SM TR

Priority: 07.01.2009 KR 20090001162

Date of publication of application:
14.07.2010 Bulletin 2010/28

Proprietor: Samsung Display Co., Ltd.
Gyeonggi-Do (KR)

Inventors:

Kim, Eun-Ah
Yongin-city
Gyunggi-do (KR)
Jeong, Chul-Woo
Yongin-city
Gyunggi-do (KR)
Jeon, Hee-Chul
Yongin-city
Gyunggi-do (KR)
Kwak, Noh-Min
Yongin-city
Gyunggi-do (KR)

(74)

(56)

Jung, Woo-Suk
Yongin-city
Gyunggi-do (KR)
Lee, Joo-Hwa
Yongin-city
Gyunggi-do (KR)
Jeong, Hee-Seong
Yongin-city
Gyunggi-do (KR)
Park, Soon-Ryong
Yongin-city
Gyunggi-do (KR)

Representative: Mounteney, Simon James
Marks & Clerk LLP

90 Long Acre

London

WC2E 9RA (GB)

References cited:
EP-A2-2 009 715
US-A1- 2007 257 609
US-A1- 2008 224 963

EP-A2- 2 151 879
US-A1- 2008 138 657

Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been

paid. (Art. 99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)



1 EP 2 207 207 B1 2

Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] The presentinvention relates to an organic light
emitting diode (OLED) display. More particularly, the
present invention relates to an OLED with improved vis-
ibility.

2. Description of the Related Art

[0002] An organic light emitting diode (OLED) display
includes a plurality of OLEDs each having a hole-injection
electrode, an organic emission layer, and an electron-
injection electrode. OLEDs emit light using energy gen-
erated when excitons, generated by the combination of
electrons and holes in the organic emission layer, fall
from an excited state to a ground state. The OLED display
forms an image using the light emitted from the OLEDs.
[0003] Accordingly, an OLED display has a self-emis-
sive characteristic and, unlike a liquid crystal display,
does not need a separate light source. Therefore, OLED
displays can have reduced thickness and weight. In ad-
dition, since OLED displays have characteristics such as
low power consumption, high luminance, and fast re-
sponse times, OLED displays are drawing attention as a
viable alternative display device.

[0004] In general, the electrodes and metal lines of an
OLED display reflect light introduced from the outside.
Such light reflection on the electrodes and metal lines
deteriorates expression of black color and contrast,
thereby deteriorating display characteristics.

[0005] The above information disclosed in this Back-
ground section is only for enhancement of understanding
of the background of the invention, and therefore may
contain information that does not form the prior art that
is already known in this country to a person of ordinary
skill in the art. US2007/0257609 discloses a display ap-
paratus that includes a substrate; a plurality of pixels ar-
ranged above the substrate, each including a plurality of
sub-pixels emitting light of different colors; a circularly
polarizing member disposed above the pixels, the trans-
mittance 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-selected colors.

SUMMARY OF THE INVENTION

[0006] The present invention seeks to provide an
OLED display having improved visibility by suppressing
or reducing reflected light on a screen.

[0007] According to the invention, an OLED display in-
cludes a substrate, a thin film transistor on the substrate
and including a gate electrode, a source electrode, and
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a drain electrode, a planarization layer on the thin film
transistor and having a contact hole exposing a portion
of one of the drain electrode or the source electrode, a
pixel electrode on the planarization layer and coupled to
the one of the drain electrode or the source electrode
through the contact hole, a colored pixel defining layer
on the planarization layer and including an opening ex-
posing at least a portion of the pixel electrode, and a
colored layer on the pixel electrode and the pixel defining
layer and having a chromatic color different from a chro-
matic color of the pixel defining layer, wherein there is
an organic emission layer on the pixel electrode, a com-
mon electrode on the organic emission layer, and a seal-
ing member on the substrate, wherein the common elec-
trode is between the substrate and the sealing member,
and wherein the colored layer comprises a filling layer
between the sealing member and the common electrode,
and the filling layer has a chromatic color.

[0008] The color of the pixel defining layer mixed with
the color of the colored layer may reduce brightness of
light passing through both the pixel defining layer and
the colored layer.

[0009] The color of the pixel defining layer may be in
a complementary relationship with the color of the color-
ed layer based on subtractive color mixing.

[0010] The OLED display may further include a con-
ductive layer including a same material as at least one
of the gate electrode, the source electrode, or the drain
electrode, wherein the conductive layer is on a substan-
tially same plane and formed by utilizing a substantially
same process as the at least one of the gate electrode,
the source electrode, or the drain electrode, and wherein
at least a portion of the conductive layer overlaps with
the pixel defining layer.

[0011] Accordingly, the OLED display has improved
display qualities.

[0012] The above and other features of the invention
are set out in the appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS
[0013]

FIG. 1is alayout view of an OLED display according
to an embodiment of the present invention.

FIG. 2is areference firstembodiment and is a cross-
sectional view taken along line II-Il of FIG. 1.

FIG. 3 is a cross-sectional view of an OLED display
according to an embodiment of the present inven-
tion.

FIG. 4 is a cross-sectional view of an OLED display
according to a reference third embodiment.

FIG. 5 is a cross-sectional view of an OLED display
according to a reference fourth embodiment.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0014] The present invention will be described more
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fully hereinafter with reference to the accompanying
drawings, in which embodiments of the invention are
shown. As those skilled in the art would realize, the de-
scribed embodiments may be modified in various differ-
ent ways without departing from the scope of the present
invention.

[0015] In order to clearly illustrate layers and regions,
thicknesses and sizes thereof are illustrated by example,
and thus, embodiments of the present invention are not
limited thereto.

[0016] Accordingly, the drawings and description are
to be regarded as illustrative in nature and not restrictive.
Like reference numerals designate like elements
throughout the specification.

[0017] In the drawings, the thickness of layers, films,
panels, regions, etc., are exaggerated for clarity. It is to
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
one or more intervening elements may also be present.
In contrast, when an element is referred to as being "di-
rectly on" another element, there are no intervening ele-
ments present.

[0018] Inaddition, when describing a variety of embod-
iments, like reference numerals designate like elements
which will be described in detail only in the first embod-
iment. Therefore, in other embodiments, only different
elements will be described in detail.

[0019] Further, although an active matrix type of OLED
display of a 2Tr-1 Cap structure, in which one pixel has
two thin film transistors and one capacitor, is illustrated
in the accompanying drawings, the present invention is
not limited thereto. Therefore, the OLED display may be
formed with pixels each having, for example, three or
more thin film transistors and/or two or more capacitors.
In addition, the OLED display may be formed in a variety
of structures by adding, for example, additional metal
lines.

[0020] Here, a pixel is a smallest unit that can display
an image, and the OLED display generally displays an
image using a plurality of pixels.

[0021] An OLED display in accordance with the
present invention will be described hereinafter with ref-
erence to FIGS. 1 and 3.

[0022] As shown in FIGS. 1 and 3, an OLED display
100 of the an embodiment of the present invention in-
cludes a plurality of pixels each having a switching thin
film transistor 10, a driving thin film transistor 20, a ca-
pacitor 80, and an OLED 70. The OLED display 100 fur-
ther includes gate lines 151 extending in one direction
and data lines 171 and common power lines 172 extend-
ing in another direction, crossing the gate lines 151 and
insulated from the gate lines 151. Here, the pixels may
be divided and defined by corresponding surrounding
gate, data, and common power lines 151, 171, and 172.
However, the pixels are not limited to the above-de-
scribed configuration.

[0023] The OLED 70 includes a pixel electrode 710,
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an organic emission layer 720 formed on the pixel elec-
trode 710, and a common electrode 730 formed on the
organic emission layer 720. Here, the pixel electrode 710
is an anode that is a hole-injection electrode, and the
common electrode is a cathode that is an electron-injec-
tion electrode. However, the exemplary embodiment of
the present invention is not limited to this configuration.
For example, in accordance with a driving method of the
OLED display 100, the pixel electrode 710 may be the
cathode and the common electrode 730 may be the an-
ode. Holes and electrons are injected from respective
pixel electrodes and common electrodes 710 and 730
into the organic emission layers 720. Light emission is
realized when excitons generated by the combination of
the electrons and holes in the organic emission layer fall
from an excited state to a ground state.

[0024] The capacitor 80 includes first and second ca-
pacitor plates 158 and 178 between which an interlayer
dielectric 160 is disposed.

[0025] The switching thin film transistor 10 includes a
switching semiconductor layer 131, a switching gate
electrode 152, a switching source electrode 173, and a
switching drain electrode 174. The driving thin film tran-
sistor 20 includes a driving semiconductor layer 132, a
driving gate electrode 155, a driving source electrode
176, and a driving drain electrode 177.

[0026] The switching thin film transistor 10 functions
as a switching element and selects a pixel that will emit
light. The switching gate electrode 152 is connected to
the gate line 151. The switching source electrode 173 is
connected to the data line 171. The switching drain elec-
trode 174 is spaced apart from the switching source elec-
trode 173 and connected to the first capacitor plate 158.
[0027] The driving thin film transistor 20 applies driving
power to the pixel electrode 710 to emit light from the
organic emission layer 720 of the OLED 70 in the selected
pixel. The driving gate electrode 155 is connected to the
first capacitor plate 158. The driving source electrode
176 and the second capacitor plate 178 are connected
to the common power line 172. The driving drain elec-
trode 177 is connected to the pixel electrode 710 of the
OLED 70 through a contact hole 182. In some embodi-
ments, instead of the driving drain electrode 177, the driv-
ing source electrode 176 is connected to the pixel elec-
trode 710 of the OLED 70 through the contact hole 182.
[0028] With the above-described structure, the switch-
ing thin film transistor 10 is driven by a gate voltage ap-
plied to the gate line 151 for transferring a data voltage
applied to the data line 171 to the driving thin film tran-
sistor 20. A voltage corresponding to a difference be-
tween the common voltage applied from the common
power line 172 and the data voltage transferred from the
switching thin film transistor 10 is stored in the capacitor
80. A current corresponding to the voltage stored in the
capacitor 80 flows to the OLED 70 through the driving
thin film transistor 20, such that the OLED 70 emits light.
[0029] In addition, as shown in FIG. 2, areference first
embodiment of the OLED display 100 further includes a
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pixel defining layer 190 and a sealing member 210.
[0030] The pixel defining layer 190 is provided with
openings exposing the pixel electrodes 710. The organic
emission layer 720 is substantially disposed in the open-
ings of the pixel defining layer 190. That is, a portion of
one pixel on which the pixel defining layer 190 is formed
substantially corresponds to a portion on which the or-
ganic emission layer 720 is not formed. Accordingly, at
least portions of a conductive layer having a same ma-
terial as at least one of the gate electrodes 152 and 155,
the source electrodes 173 and 176, and the drain elec-
trodes 174 and 177 on a substantially same plane
through a substantially same process is arranged under
the pixel defining layer 190. For example, the conductive
layer may be one of the gate line 151, the data line 171,
the common power line 172, the first capacitor plate 158,
the second capacitor plate 178, and/or one of other metal
lines. Further, the pixel defining layer 190 is formed with
a color (e.g., a chromatic color).

[0031] The sealing member 210 is coupled to and
sealed with a substrate member 111 with the pixel defin-
ing layer 190 disposed between the sealing member 210
and the substrate member 111. The structure defined by
the constitutional elements except for the sealing mem-
ber 210 is referred to as a display substrate 110. The
sealing member 210 covers and protects the thin film
transistors 10 and 20 and the OLED 70, which are formed
on the substrate member 111, from an external environ-
ment.

[0032] Adielectric substrate formed of aglass or plastic
material may be used as the sealing member 210. In
addition, the sealing member 210 is also formed with a
color (e.g., a chromatic color). The chromatic color of the
sealing member 210 is different from that of the pixel
defining layer 190. Specifically, the sealing member is
formed with a chromatic color that can lower brightness
when mixed with the chromatic color of the pixel defining
layer 190. That s, the color of the pixel defining layer 190
and the color of the sealing member 210 lower brightness
when they are overlapped.

[0033] Inone embodiment, the pixel defining layer 190
is formed with a color that is set in a complementary re-
lationship with the color of the sealing member 210 by
subtractive color mixing.

[0034] That is, the color of the sealing member 210
and the color of the pixel defining layer 190 are comple-
mentary colors based on subtractive color mixing.
[0035] With the above-described structure, the OLED
display 100 suppresses or reduces light reflection on the
screen and thus has improved visibility.

[0036] In more detall, light introduced from the outside
and reflected on the conductive layer disposed under the
pixel defining layer 190 is lowered in brightness by the
colors of the pixel defining layer 190 and the sealing
member 210 while passing through the pixel defining lay-
er 190 and the sealing member 210. Particularly, when
the color of the sealing member 210 and the color of the
pixel defining layer 190 are set in a complementary re-
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lationship with each other by subtractive color mixing,
the mixed color may be close to a black color, and thus
the light reflection on the screen may effectively be sup-
pressed or reduced, as it may be difficult for reflected
light to pass through the pixel defining region 190 and
the sealing member 210.

[0037] For example, when the pixel defining layer 190
has a yellow-based color, the sealing member 210 may
have a blue-based color that is set in a complementary
relationship with the yellow-based color of the pixel de-
fining layer 190 by subtractive color mixing. At this point,
the pixel defining layer 190 functions as a yellow color
filter, and thus only reflected yellow lightcan pass through
the pixel defining layer 190. Further, since the brightness
of the reflected yellow light is significantly reduced as the
yellow light passes through the sealing member 210
formed with the blue-based color, the reflection of the
external light on the conductive layer disposed under the
pixel defining layer 190 may be suppressed or reduced.
However, the present invention is not limited to the
above-described configuration. That is, the pixel defining
layer 190 and the sealing member 210 may be formed
with a variety of colors that can be subtractively mixed
with each other.

[0038] The OLED display 100 according to the refer-
ence first embodiment of the present invention will be
described hereinafter in more detail with reference to
FIG. 2.

[0039] The structure of the thin film transistor will be
described in more detail with reference to the driving thin
film transistor 20. In addition, the switching thin film tran-
sistor 10 will be described only with respect to differences
from the driving thin film transistor 20.

[0040] The substrate member 111 is a dielectric sub-
strate that is formed of glass, quartz, ceramic, plastic, or
a similar material. However, the present invention is not
limited thereto. For example, the substrate member 111
may be a metal substrate formed of stainless steel.
[0041] A buffer layer 120 is formed on the substrate
member 111. The buffer layer 120 functions to prevent
infiltration of impurity elements and planarize a surface.
The buffer layer 120 may be formed of a variety of ma-
terials that can perform these functions. For example,
the buffer layer 120 may be formed of one of SiNx, SiO,,
or SiOxNy. In some embodiments, the buffer layer 120
is not implemented. That is, the buffer layer 120 may be
omitted in accordance with the type of substrate member
111 utilized and/or process conditions.

[0042] The driving semiconductor layer 132 is formed
on the buffer layer 120. The driving semiconductor layer
132 is formed of polysilicon. In addition, the driving sem-
iconductor layer 132 includes a channel region 135 which
is notdoped with impurities, and source and drainregions
136 and 137 that are doped with p+ ions and formed at
both sides of the channel region 135, respectively. The
ion material doped in the source and drain regions 136
and 137 is a P-type impurity such as boron (B), for ex-
ample B,Hg. Here, the impurities may be varied depend-
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ing on the type of thin film transistor.

[0043] Inthisreference embodiment, a p-channel met-
al-oxide semiconductor (PMOS) using p-type impurities
is used as the driving thin film transistor 20. However,
the present invention is not limited to this. That is, an n-
channel metal-oxide semiconductor (NMOS) or a com-
plementary metal-oxide semiconductor (CMOS) may in-
stead be used as the driving thin film transistor 20.
[0044] In addition, although the driving thin film tran-
sistor 20 illustrated in FIG. 2 is a polycrystalline thin film
transistor having a polycrystalline silicon layer, a switch-
ing thin film transistor 10 that is not illustrated in FIG. 2
may be, for example, a polycrystalline thin film transistor
or an amorphous thin film transistor having an amor-
phous silicon layer.

[0045] A gate dielectric 140 formed of SiNx or SiO,,
for example, is formed on the driving semiconductor layer
132. A gate metal line including the driving gate electrode
155 is formed on the gate dielectric 140. The gate metal
line 151 (see FIG. 1) further includes the first capacitor
plate 158 and other metal lines. Further, the driving gate
electrode 155 is formed such that it overlaps at least a
portion of the driving semiconductor layer 132, particu-
larly, the channel region 135.

[0046] An interlayer dielectric 160 covering the driving
gate electrode 155 is formed on the gate dielectric 140.
The gate dielectric 140 and the interlayer dielectric 160
are provided with through holes exposing the source and
drain regions 136 and 137 of the driving semiconductor
layer 132. Like the gate dielectric 140, the interlayer di-
electric 160 may be formed of SiNx or SiO,.

[0047] Data metal lines including the driving source
electrode 176 and the driving drain electrode 177 are
formed on the interlayer dielectric 160. The data metal
lines further include the data line 171 (see FIG. 1), com-
mon power lines 172, and second capacitor plate 178.
In addition, the driving source electrode 176 and the driv-
ing drain electrode 177 are respectively connected to the
source and drain regions 136 and 137 of the driving sem-
iconductor layer 132 through the respective through
holes.

[0048] As described above, the driving thin film tran-
sistor 20 including the driving semiconductor layer 132,
the driving gate electrode 155, the driving source elec-
trode 176, and the driving drain electrode 177 is formed.
[0049] The driving thin film transistor 20 is not limited
to the above-described structure. Thatis, it would be pos-
sible for those skilled in the art to make various modifi-
cations and variations based on various well-known
structures.

[0050] A planarization layer 180 covering the data met-
allines 172,176,177, and 178 is formed on the interlayer
dielectric 160. The planarization layer 180 functions to
eliminate steps and planarize a surface, thereby improv-
ing luminous efficiency of the OLED 70. In addition, the
planarization layer 180 is provided with a contact hole
for partly exposing the drain electrode 177.

[0051] The planarization layer 180 may be formed of
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at least one of a polyacrylate resin, an epoxy resin, a
phenolic resin, a polyamide resin, a polyimide resin, an
unsaturated polyester resin, a poly(phenylene ether) res-
in, a poly(phenylene sulfide) resin, and/or benzocy-
clobutene (BCB).

[0052] The pixel electrode 710 of the OLED 70 is
formed on the planarization layer 180. The pixel electrode
710 is connected to the drain electrode 177 through the
contact hole 182 of the planarization layer 180.

[0053] In addition, the pixel defining layer 190 having
openings exposing the pixel electrodes 710 is formed on
the planarization layer 180. That is, the pixel electrodes
710 are located to correspond to the openings of the pixel
defining layer 190.

[0054] The pixel defining layer 190 may be formed of
aresin such as a polyacrylate resin and a polyimide resin.
[0055] The organic emission layer 720 is formed on
the pixel electrode 710 in the opening of the pixel defining
layer 190. The common electrode 730 is formed on both
the pixel defining layer 190 and the organic emission lay-
er 720.

[0056] As described above, the OLED 70 including the
pixel electrode 710, the organic emission layer 720, and
the common electrode 730 is formed.

[0057] One of the pixel electrode 710 and the common
electrode 730 may be formed of a transparent conductive
material, and the other may be formed of a translucent
or reflective conductive material. The OLED display may
be a front emitting type OLED display, a rear emitting
type OLED display, or a both-side emitting type OLED
display, depending on the materials of the pixel electrode
710 and the common electrode 730. Meanwhile, the
OLED display 100 is a front emitting type OLED display.
Thatis, the OLED 70 emits light toward the common elec-
trode 730 to display an image.

[0058] Indium tin oxide (ITO), indium zinc oxide (1Z0),
zinc oxide (Zn0), or indium oxide (In,O3) may be used
as a transparent conductive material. Lithium (Li), calci-
um (Ca), fluoridation lithium/aluminum (LiF/Al), alumi-
num (Al), silver (Ag), magnesium (Mg), or gold (Au) may
be used as a reflective material.

[0059] The organic emission layer 720 may be formed
of a low or high molecular weight organic material. The
organic emission layer 720 is a multilayer having a hole-
injection layer (HIL), a hole-transporting layer (HTL), an
emission layer, an electron-transporting layer (ETL), an
electron-injection layer (EIL), and the like. That is, the
HIL may be disposed on the pixel electrode 710 serving
as an anode, and the HTL, emission layer, ETL, and EIL
may be sequentially stacked on the HIL.

[0060] The sealingmember 210 is disposed above the
OLED 70. The sealing member 210 is arranged opposite
to the substrate member 111 to cover the thin film tran-
sistor 20 and the OLED 70.

[0061] The sealing member 210 is formed with a color
that is set in a complementary relationship with a color
of the pixel defining layer 190 by subtractive color mixing.
That is, when the color of the pixel defining layer 190 is
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mixed with the color of the sealing member 210, the
brightness of the mixed color is reduced.

[0062] Inthe reference firstembodiment of the present
invention, the sealing member 210 is formed with a blue-
based color sothatitcan have relatively high permeability
for blue-based light. Therefore, when an OLED display
100 has low efficiency for a blue-based color, the use of
the sealing member 210 having a blue-based color may
make the OLED display 100 more effective. In addition,
the pixel defining layer 190 may be formed with a yellow-
based color.

[0063] Therefore, the brightness of the external light
reflected on the conductive layer disposed under the pixel
defining layer 190 is lowered by the subtractive mixing
of the colors of the pixel defining layer 190 and sealing
member 210 through which the reflected external light
passes. The pixel defining layer 190 and the sealing
member 210 are not limited to the above-described struc-
tures. That s, the pixel defining layer 190 and the sealing
member 210 may be formed with various colors that are
subtractively mixed with each other.

[0064] The following will describe an embodiment of
the present invention with reference to FIG. 3.

[0065] AsshowninFIG.3,an OLED display 200 further
includes a filling layer 250 arranged between an OLED
70and asealing member 210. Thefilling layer 250 serves
to securely fix the sealing member 210, prevent moisture
and foreign substances from being infiltrated into the
OLED 70, and reduce the light reflection caused by a
refractive index difference.

[0066] In addition, the filling layer 250 may be formed
ofaresin-based material having a color (e.g., a chromatic
color). On the other hand, the sealing member 210 of the
OLED display 200 of the second embodiment of the
present invention may, for example, be transparent or
translucent.

[0067] Further, the pixel defining layer 190 and the fill-
ing layer 250 may have different chromatic colors from
each other. Particularly, the filling layer 250 is formed
with a chromatic color that may lower brightness when
mixed with a chromatic color of the pixel defining layer
190. That is, the color of the pixel defining layer 190 and
the color of the filling layer 250 lower brightness when
they are overlapped.

[0068] In one embodiment of the invention, the pixel
defining layer 190 is formed with a color that is set in a
complementary relationship with the color of the filling
layer 250 by subtractive color mixing.

[0069] With the above-described structure, the OLED
display 200 suppresses the light reflection on the screen
and thus has improved visibility.

[0070] In more detail, the light introduced from the out-
side and reflected on the conductive layer disposed un-
derthe pixel defininglayer 190 is lowered in its brightness
by the colors of the pixel defining layer 190 and the filling
layer 250 while passing through the pixel defining layer
190 and the filling layer 250. Particularly, when the color
of the pixel defining layer 190 and the color of the filling
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layer 250 are set in a complementary relationship with
each other by subtractive color mixing, the mixed color
is close to a black color, and the light reflection on the
screen can be more effectively suppressed or reduced
as it may be difficult for reflected light to pass through
the pixel defining region 190 and the filling layer 250.
[0071] For example, when the pixel defining layer 190
has a yellow-based color, the filling layer 250 may have
a blue-based color that is set in a complementary rela-
tionship with the yellow-based color of the pixel defining
layer 190 by subtractive color mixing. At this point, the
pixel defining layer 190 functions as a yellow color filter
and thus only reflected yellow light may pass through the
pixel defining layer 190. Further, since the brightness of
the yellow light is significantly reduced as the yellow light
passes through the filling layer 250 formed with the blue-
based color, the reflection of the external light on the
conductive layer disposed under the pixel defining layer
190 may be suppressed or reduced. However, the
present invention is not limited to the above-described
configuration. That is, the pixel defining layer 190 and
the filling layer 250 may be formed with a variety of colors
that can be subtractively mixed with each other.

[0072] The following will describe a reference third em-
bodiment with reference to FIG. 4.

[0073] AsshowninFIG.4,an OLED display 300 further
includes a covering layer 330 covering a common elec-
trode 730 of an OLED 70. The covering layer 330 is
formed directly on the common electrode 730 to function
to not only protect the OLED 70 but also to allow the light
generated from the OLED 70 to be efficiently emitted.
[0074] The covering layer 330 is formed of an organic
material such as Alg3, TPD, PBD, m-MTDATA, TCTA,
NPD, and NPB, or an inorganic material such as SiNXx,
SiOx, and SiOxNy. Here, the organic material such as
the Alg3, TPD, PBD, m-MTDATA, TCTA, NPD, and NPB
may be used as a material for forming the organic emis-
sion layer 720.

[0075] Inaddition, the coveringlayer 330 is formed with
a color (e.g., a chromatic color). On the other hand, the
sealing member 210 of the OLED display 300 may, for
example, be transparent or translucent.

[0076] Further,the pixel defininglayer 190 and the cov-
ering layer 330 have different chromatic colors from each
other. Particularly, the covering layer 330 is formed with
a chromatic color that can lower brightness when mixed
with a chromatic color of the pixel defining layer 190. That
is, the color of the pixel defining layer 190 and the color
of the covering layer 330 lower brightness when they are
overlapped.

[0077] Inone embodiment, the pixel defining layer 190
is formed with a color that is set in a complementary re-
lationship with the color of the covering layer 330 by sub-
tractive color mixing.

[0078] With the above-described structure, the OLED
display 300 suppresses light reflection on the screen,
and thus has improved visibility.

[0079] In more detail, the light introduced from the out-
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side and reflected on the conductive layer disposed un-
derthe pixel defininglayer 190 is lowered in its brightness
by the colors of the pixel defining layer 190 and the cov-
ering layer 330 while passing through the pixel defining
layer 190 and the covering layer 330. Particularly, when
the color of the pixel defining layer 190 and the color of
the covering layer 330 are set in a complementary rela-
tionship with each other by subtractive color mixing, the
mixed color is close to a black color, and the light reflec-
tion on the screen can be more effectively suppressed
or reduced as it may be difficult for reflected light to pass
through the pixel defining region 190 and the covering
layer 330.

[0080] For example, when the pixel defining layer 190
has a yellow-based color, the covering layer 330 may
have a blue-based color that is set in a complementary
relationship with the yellow-based color of the pixel de-
fining layer 190 by subtractive color mixing. At this point,
the pixel defining layer 190 functions as a yellow color
filter and thus only reflected yellow light can pass through
the pixel defining layer 190. Further, since the brightness
of the yellow light is significantly reduced as the yellow
light passes through the covering layer 330 formed with
the blue-based color, the reflection of external light on
the conductive layer disposed under the pixel defining
layer 190 may be suppressed or reduced. However, the
present invention is not limited to the above-described
configuration. That is, the pixel defining layer 190 and
the covering layer 330 may be formed with a variety of
colors that can be subtractively mixed with each other.
[0081] The following will describe a reference fourth
embodiment with reference to FIG. 5.

[0082] AsshowninFIG.5,an OLED display 400 further
includes a covering window 500 disposed on a sealing
member 210. The covering window 500 is formed of a
transparent material, such as glass or plastic, with a color
(e.g., a chromatic color). On the other hand, the sealing
member 210 of the OLED display 400 may, for example,
be transparent or translucent.

[0083] Further, the pixel defining layer 190 and the cov-
ering window 500 have different chromatic colors from
each other. Particularly, the covering window 500 is
formed with a chromatic color that can lower brightness
when mixed with a chromatic color of the pixel defining
layer 190. That s, the color of the pixel defining layer 190
and the color of the covering window 500 lower bright-
ness when they are overlapped.

[0084] In one embodiment, the pixel defining layer 190
is formed with a color that is set in a complementary re-
lationship with the color of the covering window 500 by
subtractive color mixing.

[0085] With the above-described structure, the OLED
display 400 suppresses light reflection on the screen,
and thus has improved visibility.

[0086] In more detail, the light introduced from the out-
side and reflected on the conductive layer disposed un-
derthe pixel defininglayer 190 is lowered in its brightness
by the colors of the pixel defining layer 190 and the cov-
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ering window 500 while passing through the pixel defining
layer 190 and the covering window 500. Particularly,
when the color of the pixel defining layer 190 and the
color of the covering window 500 are set in a comple-
mentary relationship with each other by subtractive color
mixing, the mixed color is close to a black color, and the
light reflection on the screen can be more effectively sup-
pressed or reduced as it may be difficult for reflected light
to pass through the pixel defining region 190 and the
covering window 500.

[0087] For example, when the pixel defining layer 190
has a yellow-based color, the covering window 500 may
have a blue-based color that is set in a complementary
relationship with the yellow-based color of the pixel de-
fining layer 190 by subtractive color mixing. At this point,
the pixel defining layer 190 functions as a yellow color
filter and thus only reflected yellow light can pass through
the pixel defining layer 190. Further, since the brightness
of the yellow light is significantly reduced as the yellow
light passes through the covering window 500 formed
with the blue-based color, the reflection of the external
light on the conductive layer disposed under the pixel
defining layer 190 may be suppressed or reduced. How-
ever, the reference fourth embodiment is not limited to
the above-described configuration. That is, the pixel de-
fining layer 190 and the covering window 500 may be
formed with a variety of colors that can be subtractively
mixed with each other.

[0088] As described in the foregoing embodiments,
light reflection on the screen may be suppressed by a
combination of the colored pixel defining layer 190 and
another colored layer having a different color (e.g., a dif-
ferent chromatic color) from the pixel defining layer 190.
It is preferable that the color of the pixel defining layer
190 is set in a complementary relationship with the color
of the other colored layer or layers. The colored layer
may be one of the sealing member 210, the filling layer
250, the covering layer 330, or the covering window 500.

Claims

1. An organic light emitting diode display (200) com-
prising:

a substrate (111);

a thin film transistor on the substrate and com-
prising a gate electrode (155), a source elec-
trode (176), and a drain electrode (177);

a planarization layer (180) on the thin film tran-
sistor and having a contact hole (182) exposing
a portion of one of the drain electrode or the
source electrode;

a pixel electrode (710) on the planarization layer
and coupled to the one of the drain electrode or
the source electrode through the contact hole;

a colored pixel defining layer (190) on the
planarization layer and including an opening ex-
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posing at least a portion of the pixel electrode;
and

a colored layer on the pixel electrode and the
pixel defining layer and having a chromatic color
different from a chromatic color of the pixel de-
fining layer, wherein there is:

an organic emission layer (720) on the pixel
electrode;

a common electrode (730) on the organic
emission layer; and

a sealing member (210) on the substrate,
wherein the common electrode is between
the substrate and the sealing member
(210), characterised in that

the colored layer comprises a filling layer (250) be-
tween the sealing member and the common elec-
trode and the filling layer has a chromatic color.

An organic light emitting diode display according to
claim 1, wherein the color of the pixel defining layer
mixed with the color of the colored layer reduces
brightness of light passing through both the pixel de-
fining layer and the colored layer.

An organic light emitting diode display according to
claim 2, wherein the color of the pixel defining layer
is in a complementary relationship with the color of
the colored layer based on subtractive color mixing.

An organic light emitting diode display according to
claim 2 or 3, wherein the mixing of the color of the
pixel defining layer and the color of the colored layer
creates a substantially black color.

An organic light emitting diode display according to
any preceding claim, further comprising a conductive
layer comprising the same material as at least one
of the gate electrode, the source electrode, or the
drain electrode, wherein the conductive layer is on
a substantially same plane and formed by utilizing a
substantially same process as the at least one of the
gate electrode, the source electrode, or the drain
electrode, and wherein at least a portion of the con-
ductive layer overlaps with the pixel defining layer.

An organic light emitting diode display according to
claim 5, wherein the conductive layer comprises at
least one of a gate line (151), a data line (171), a
power line (172), or a capacitor plate (158, 178).

An organic light emitting diode display according to
any preceding claim, wherein the color of the pixel
defining layer is a yellow-based color, and the color
of the colored layer is a blue-based color.

An organic light emitting diode display according to
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any preceding claim, wherein the color of the colored
layer provides color filtering for improving color effi-
ciency of a selected color in a portion of the colored
layer overlapping the exposed portion of the pixel
electrode.

Patentanspriiche

Organische lichtemittierende Diodenanzeige (200),
umfassend:

ein Substrat (111);

einen Dinnschichttransistor auf dem Substrat,
der eine Gate-Elektrode (155), eine Source-
Elektrode (176) und eine Drain-Elektrode (177)
umfasst;

eine Planarisierungsschicht (180) auf dem
Dinnschichttransistor, die ein Kontaktloch
(182) aufweist, das einen Teil einer von der
Drain-Elektrode oder der Source-Elektrode frei-
legt;

eine Pixel-Elektrode (710) auf der Planarisie-
rungsschicht, die mit der einen von der Drain-
Elektrode oder der Source-Elektrode durch das
Kontaktloch hindurch gekoppelt ist;

eine farbige Pixeldefinitionsschicht (190) auf der
Planarisierungsschicht, die eine Offnung um-
fasst, die mindestens einen Teil der Pixel-Elek-
trode freilegt; und

eine farbige Schicht auf der Pixel-Elektrode und
der Pixeldefinitionsschicht, die eine andere
chromatische Farbe als eine chromatische Far-
be der Pixeldefinitionsschicht aufweist, wobei:

eine organische Emissionsschicht (720) auf
der Pixel-Elektrode;

eine gemeinsame Elektrode (730) auf der
organischen Emissionsschicht; und

ein Dichtungselement (210) auf dem Sub-
strat vorhanden sind,

wobei die gemeinsame Elektrode zwischen
dem Substrat und dem Dichtungselement
(210) liegt,

dadurch gekennzeichnet, dass

die farbige Schicht eine Fullschicht (250)
zwischen dem Dichtungselement und der
gemeinsamen Elektrode umfasst und die
Fillschicht eine chromatische Farbe auf-
weist.

Organische lichtemittierende Diodenanzeige nach
Anspruch 1, wobei die Farbe der Pixeldefinitions-
schicht, die mit der Farbe der farbigen Schicht ge-
mischt ist, die Helligkeit des Lichts reduziert, das so-
wohldurch die Pixeldefinitionsschicht als auch durch
die farbige Schicht geht.
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3. Organische lichtemittierende Diodenanzeige nach
Anspruch 2, wobei die Farbe der Pixeldefinitions-
schicht basierend auf einer subtraktiven Farbmi-
schung in einer erganzenden Beziehung zu der Far-
be der farbigen Schicht steht.

4. Organische lichtemittierende Diodenanzeige nach
Anspruch 2 oder 3, wobei das Mischen der Farbe
der Pixeldefinitionsschicht und der Farbe der farbi-
gen Schicht eine im Wesentlichen schwarze Farbe
erstellt.

5. Organische lichtemittierende Diodenanzeige nach
einem der vorhergehenden Anspriiche, ferner um-
fassend eine leitfahige Schicht, die das gleiche Ma-
terial wie mindestens eine von der Gate-Elektrode,
der Source-Elektrode oder der Drain-Elektrode um-
fasst, wobei sich die leitfahige Schicht auf einer im
Wesentlichen gleichen Ebene befindet und dadurch
gebildetwird, dass ein im Wesentlichen gleicher Pro-
zess verwendet wird wie bei der mindestens einen
von der Gate-Elektrode, der Source-Elektrode oder
der Drain-Elektrode, und wobei sich mindestens ein
Teil der leitfahigen Schicht mit der Pixeldefinitions-
schicht Gberlappt.

6. Organische lichtemittierende Diodenanzeige nach
Anspruch 5, wobei die leitfahige Schicht mindestens
eine von einer Gate-Leitung (151), einer Datenlei-
tung (171), einer Stromleitung (172) oder einer Kon-
densatorplatte (158, 178) umfasst.

7. Organische lichtemittierende Diodenanzeige nach
einem der vorhergehenden Anspriiche, wobei die
Farbe der Pixeldefinitionsschicht eine gelbliche Far-
be ist, und die Farbe der farbigen Schicht eine blau-
liche Farbe ist.

8. Organische lichtemittierende Diodenanzeige nach
einem der vorhergehenden Anspriiche, wobei die
Farbe derfarbigen Schicht Farbfiltern bereitstellt, um
die Farbeffizienz einer ausgewahlten Farbe in einem
Teil der farbigen Schicht zu verbessern, der sich mit
den freigelegten Teil der Pixel-Elektrode tberlappt.

Revendications

1. Dispositif d’affichage a diode électroluminescente
organique (200) comprenant :

un substrat (111) ;

un transistor a couches minces sur le substrat
et comprenant une électrode de grille (155), une
électrode de source (176), et une électrode de
drain (177) ;

une couche de planarisation (180) sur le tran-
sistor a couches minces et ayant un trou de con-
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tact (182) exposant une partie de I'une parmi
|’électrode de drain ou I'électrode de source ;
une électrode de pixel (710) sur la couche de
planarisation etcouplée al'une parmil’électrode
de drain ou I'électrode de source a travers le
trou de contact ;

une couche de définition de pixel colorée (190)
surla couche de planarisation et comportantune
ouverture exposant au moins une partie de
I’électrode de pixel ; et

une couche colorée sur I'électrode de pixel et
sur la couche de définition de pixel et ayant une
couleur chromatique différente d’'une couleur
chromatique de la couche de définition de pixel,
ovilya:

une couche organique d’émission (720) sur
I'électrode de pixel ;

une électrode commune (730) surla couche
d’émission organique ; et

un élément d’étanchéité (210) sur le subs-
trat,

ou I'électrode commune se trouve entre le
substrat et I’élément d’étanchéité (210), ca-
ractérisé en ce que

la couche colorée comprend une couche de
remplissage (250) entre I'élément d’étan-
chéité et I'électrode commune et la couche
de remplissage a une couleur chromatique.

Dispositif d’affichage a diode électroluminescente
organique selon la revendication 1, dans lequel la
couleur de la couche de définition de pixel mélangée
avec la couleur de la couche colorée réduit la lumi-
nosité de la lumiére passant a travers a la fois la
couche de définition de pixel et la couche colorée.

Dispositif d’affichage a diode électroluminescente
organique selon la revendication 2, dans lequel la
couleur de la couche de définition de pixel a une
relation de complémentarité avec la couleur de la
couche colorée sur la base d’'un mélange de cou-
leurs soustractives.

Dispositif d’affichage a diode électroluminescente
organique selon la revendication 2 ou 3, dans lequel
le mélange de la couleur de la couche de définition
de pixel et de la couleur de la couche colorée crée
une couleur sensiblement noire.

Dispositif d’affichage a diode électroluminescente
organique selon I'une des revendications précéden-
tes, comprenant en outre une couche conductrice
comprenant le méme matériau qu’au moins l'une
parmi I'électrode de grille, I'électrode de source ou
|’électrode de drain, ou la couche conductrice est
sensiblement sur un méme plan et formée en utili-
sant sensiblement le méme processus que l'au
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moins I'une parmi I'électrode de grille, I'électrode de
source ou l'électrode de drain, et ou au moins une
partie de la couche conductrice se chevauche avec
la couche de définition de pixel.

Dispositif d’affichage a diode électroluminescente
organique selon la revendication 5, dans lequel la
couche conductrice comprend au moins 'une parmi
une ligne de grille (151), une ligne de données (171),
une ligne électrique (172), ou une plaque de con-
densateur (158, 178).

Dispositif d’affichage a diode électroluminescente
organique selon I'une des revendications précéden-
tes, dans lequel la couleur de la couche de définition
de pixel estune couleur abase de jaune, etla couleur
de la couche colorée est une couleur a base de bleu.

Dispositif d’affichage a diode électroluminescente
organique selon l'une des revendications précéden-
tes, dans lequel la couleur de la couche colorée four-
nit un filirage de couleurs pour améliorer le rende-
ment de couleur d’une couleur sélectionnée dans
une partie de la couche colorée chevauchantla par-
tie exposée de I'électrode de pixel.
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