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EP 1 965 429 B1
Description

[0001] The present invention relates to an organic light emitting display device, and more particularly, to an organic
light emitting display device that has an increased contrast and impact resistance.

[0002] The recent trend of display apparatuses is for the display apparatuses to be thin and mobile. Of the flat panel
display apparatuses, organic and inorganic organic light emitting display apparatuses are expected to be the next
generation of display apparatuses due to their advantages which are that the organic and inorganic organic light emitting
display apparatuses are emissive type display apparatuses and have a wide viewing angle, high contrast, and a short
response time. Also, organic light emitting display devices in which a light emitting layer is formed of an organic material
have advantages over inorganic light emitting display devices in that the organic light emitting display devices have
higher brightness, lower driving voltage, short response time, and can be multi-colored.

[0003] Flat panel display devices are formed to be lightweight and slim so that the flat panel display devices can be
mobile and can be used outdoors. However, when images are viewed outdoors, contrast and visibility of the images
displayed on the flat panel display devices can be reduced due to strong external light such as sunlight. Even indoors,
the visibility of the images displayed on the flat panel display apparatus can be reduced due to fluorescent lamps.
[0004] Therefore, in order to prevent the reduction of visibility of images due to external light, a film type polarized
plate is attached to the entire surface of the conventional flat panel display device. In this way, the reflection of external
light that enters into the flat panel display apparatus is prevented. As a result, brightness of the reflected external light
is reduced, and thus, the reduction of visibility of an image due to external light is prevented.

[0005] However, in the case of such a conventional flat panel display device, the film type polarized plate attached to
the entire surface of the flat panel display device is manufactured by bonding many layers of films. Thus, the manufacturing
process is complicated which leads to high manufacturing costs, and due to an increased thickness of the flat panel
display device, a thin flat panel display device cannot be realized. Accordingly, there is a need to develop a method to
increase contrast of the organic light emitting display device without using a circular polarized film and also to prevent
the organic light emitting display device from being damaged by external impact.

[0006] US 2005/073247, US 2006/0290276, EP 1441571 and US 2002/0190639 disclose various types of display
device.

[0007] JP 2002 055203 discloses an anti-reflection film.

[0008] The present invention provides an organic light emitting display device that has an increased contrast and
impact resistance.

[0009] According to the invention, there is provided an organic light emitting display device according to claim 1.
[0010] According to an aspect of the present invention, there is provided an organic light emitting display device
comprising: a substrate; an organic light emitting device disposed on the substrate to display images; a sealing member
formed above the organic light emitting device; a selective light absorbing layer that is formed on one of the both surfaces
of the sealing member that faces the organic light emitting device and comprises pigments that selectively absorb light;
and a black matrix layer formed on the selective light absorbing layer to correspond to non-emission areas of the organic
light emitting device.

[0011] The organic light emitting device may comprise a first electrode, a pixel define layer in which an opening is
formed to expose the first electrode, an organic light emitting layer formed on the first electrode which is exposed by the
opening, and a second electrode formed on the organic light emitting layer, wherein the black matrix layer is formed on
the selective light absorbing layer to correspond to the pixel define layer of the organic light emitting device.

[0012] According to another aspect of the present invention, there is provided an organic light emitting display device
comprising: a substrate; an organic light emitting device disposed on the substrate to display images; a sealing member
formed above the organic light emitting device; a black matrix layer formed on one of both surfaces of the sealing member
facing the organic light emitting device to correspond to non-emission areas of the organic light emitting device; and a
selective light absorbing layer that covers the black matrix layer, is formed on one of the both surfaces of the sealing
member facing the organic light emitting device, and comprises pigments that selectively absorb light.

[0013] The organic light emitting device may comprise a first electrode, a pixel define layer in which an opening is
formed to expose the first electrode, an organic light emitting layer formed on the first electrode on which the opening
is formed, and a second electrode formed on the organic light emitting layer, wherein the black matrix layer is formed
on one of the both surfaces of the sealing member facing the organic light emitting device to correspond to the pixel
define layer of the organic light emitting device.

[0014] According to another aspect of the present invention, there is provided an organic light emitting display device
comprising: a substrate; an organic light emitting device disposed on the substrate to display images; a sealing member
formed above the organic light emitting device; a black matrix layer formed on the surface of the sealing member that
faces the organic light emitting device to correspond to non-emission areas of the organic light emitting device; and a
selective light absorbing layer that covers the black matrix layer and is formed on a surface of the sealing member that
faces the organic light emitting device in areas between the black matrix layers, and comprises pigments that selectively
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absorb light.

[0015] The organic light emitting device may comprise a first electrode, a pixel define layer in which an opening is
formed to expose the first electrode, an organic light emitting layer formed on the first electrode which is exposed by the
opening, and a second electrode formed on the organic light emitting layer, wherein the black matrix layer is formed on
one of the both surfaces of the sealing member that faces the organic light emitting device to correspond to the pixel
define layer of the organic light emitting device.

[0016] The selective light absorbing layer comprises a red pigment and a blue pigment.

[0017] The selective light absorbing layer may have an optical transmittance of 10 to 90% in a wavelength of 550 nm.
[0018] The black matrix layers may have a thickness of 5 to 20 um.

[0019] The black matrix layers may comprise a material selected from the group consisting of carbon black particles
or graphite.

[0020] The organic light emitting display device comprises a reflection preventive layer formed on one of both surfaces
of the sealing member.

[0021] The reflection preventive layer comprises a semi-transparent film that transmits some of external light and
reflects the rest of the external light and a protective film covering the semi-transparent film, and the semi-transparent
film has a refractive index greater than that of the protective film.

[0022] The protective film may comprise a thermosetting resin, urethane acrylate, or epoxy resin.

[0023] The semi-transparent film may have an optical transmittance of 40 to 80%.

[0024] The semi-transparent film may have a refractive index of 1.5 to 5.

[0025] The semi-transparent film may be formed of a metal colloid and may comprise Au, Ag, or Ti.

[0026] The above and other features and advantages of the present invention will become more apparent by describing
in detail exemplary embodiments thereof with reference to the attached drawings in which:

FIG. 1 is a schematic cross-sectional view illustrating an organic light emitting display device according to an em-
bodiment of the present invention;

FIG. 2 is a graph showing an optical transmittance of a conventional circular polarized film in each wavelength and
an optical transmittance of a selective light absorbing layer that includes blue and red pigments according to an
embodiment of the present invention;

FIG. 3 is a schematic cross-sectional view illustrating an organic light emitting display device according to another
embodiment of the present invention; and

FIG. 4 is a schematic cross-sectional view illustrating an organic light emitting display device according to another
embodiment of the present invention.

[0027] The present invention will now be described more fully with reference to the accompanying drawings in which
exemplary embodiments of the invention are shown.

[0028] FIG. 1 is a schematic cross-sectional view illustrating an organic light emitting display device according to an
embodiment of the present invention.

[0029] Organic light emitting display devices can largely be divided into active matrix (AM) type organic light emitting
display devices and passive matrix (PM) type organic light emitting display devices. In FIG. 1, an AM type organic light
emitting display device is shown. However, the present invention is not limited thereto, that is, the present invention can
be applied to PM type organic light emitting display devices.

[0030] ReferringtoFIG. 1, the organic lightemitting display device according to an embodiment of the presentinvention
includes a substrate 10, an organic light emitting device 20, a sealing member 30, a reflection preventive film 40, a
selective light absorbing layer 51, and a black matrix layer 61.

[0031] The substrate 10 can be formed of a transparent glass material that contains SiO2 as a main component.
However, the substrate 10 is not limited thereto, and can be formed of a transparent plastic material. In the case of a
bottom emission type organic light emitting display device in which images are displayed by emitting light through the
substrate 10, the substrate 10 must be formed of a transparent material. However, as depicted in FIG. 1, in the case of
a top emission type organic light emitting display device in which images are displayed by emitting light through the
sealing member 30, it is not necessary for the substrate 10 to be formed of a transparent material.

[0032] A buffer layer 11 can further be formed on the substrate 10 to be planar with the substrate 10 and to prevent
the penetration of impure elements using SiO2 and/or SiNx.

[0033] A thin film transistor (TFT) is formed on an upper surface of the substrate 10. The TFT is formed at least one
in each pixel, and is electrically connected to the organic light emitting device 20.

[0034] A semiconductor layer 12 is formed in a predetermined pattern on the buffer layer 11. The semiconductor layer
12 can be formed of an inorganic semiconductor such as amorphous silicon or poly silicon or an organic semiconductor,
and includes a source region, a drain region, and a channel region.

[0035] A gate insulating film 13 is formed on the semiconductor layer 12 using SiO2 or SiNx, and a gate electrode 14
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is formed in a predetermined region of the gate insulating film 13. The gate electrode 14 is connected to a gate line (not
shown) that applies ON/OFF signals to the TFT.

[0036] An interlayer insulating layer 15 is formed on the resultant structure to cover the gate electrode 14. A source
electrode 16 and a drain electrode 17 are respectively connected to the source region and the drain region of the
semiconductor layer 12. The TFT formed in this way is covered by a passivation film 18.

[0037] The passivation film 18 can be an inorganic insulating film and/or an organic insulating film. The inorganic
insulating film can be formed of SiO2, SiNx, SiON, Al203, TiO2, Ta205, HfO2, ZrO2, BST, or PZT, and the organic
insulating film can be formed of an ordinary polymer such as poly methylmethacrylate (PMMA) or a polystyrene copolymer
that includes polystyrene (PS), a polymer derivative having phenol group, an acryl group polymer, an imide group
polymer, an ether group polymer, an amide group polymer, a fluoride group polymer, a p-gilyrene group polymer, a vinyl
alcohol group polymer, or a blend of these materials. Also, the passivation film 18 can be formed in a composite stack
of an inorganic insulating film and an organic insulating film.

[0038] A first electrode 21 that acts as an anode electrode of the organic light emitting device 20 is formed on the
passivation film 18, and a pixel define layer 25 covering the first electrode 21 is formed using an insulating material.
[0039] After a predetermined opening 24 is formed in the pixel define layer 25, an organic light emitting layer 22 of
the organic light emitting device 20 is formed in a region defined by the opening 24. Afterwards, a second electrode 23
that acts as a cathode electrode of the organic light emitting device 20 is formed to cover all pixels. The polarity of the
first electrode 21 and the second electrode 23 may be reversed.

[0040] The organic light emitting device 20 displays images using light generated according to the flow of current, and
includes the first electrode 21 electrically connected to the drain electrode 17 of the TFT through a contact hole, the
organic light emitting layer 22, and the second electrode 23.

[0041] The first electrode 21 can be formed in a predetermined pattern using a photolithography method. In the case
of a PM type organic light emitting display device, the pattern of the first electrode 21 can be formed to be stripe shapes
separated a predetermined distance from each other. In the case of an AM type organic light emitting display device,
the first electrode 21 can be formed in a shape corresponding to the pixels.

[0042] The second electrode 23 is formed above the first electrode 21, and can act as a cathode electrode by being
connected to an external terminal (not shown). In the case of a PM type organic light emitting display device, the second
electrode 23 can be formed in a stripe shape perpendicularly crossing the pattern of the first electrode 21. In the case
of an AM type organic light emitting display device, the second electrode 23 can be formed over the entire active region
where images are displayed. The polarity of the first electrode 21 and the second electrode 23 may be reversed.
[0043] Inthe case of a bottom emission type organic light emitting display device in which images are displayed through
the substrate 10, the first electrode 21 can be a transparent electrode and the second electrode 23 can be a reflection
electrode. In such case, the first electrode 21 can be formed of a material having high work function such as ITO, 120,
Zn0O, or In203, and the second electrode 23 can be formed of a metal having low work function such as Ag, Mg, Al, Pt,
Pd, Au, Ni, Nd, Ir, Cr, Li, or Ca.

[0044] As depicted in FIG. 1, in the case of a top emission type organic light emitting display device in which images
are displayed through the second electrode 23, the first electrode 21 can be a reflection electrode and the second
electrode 23 can be a transparent electrode.

[0045] Insuch case, the reflection electrode that acts as the first electrode 21 can be formed such that, after a reflection
film is formed using a metal such as Ag, Mg, Al, Pt, Pd, Au, Ni, Nd, Ir, Cr, Li, Ca, or a compound of these metals, a
material having a high work function such as ITO, 1ZO, ZnO, or In203 is deposited on the reflection film. The transparent
electrode that acts as the second electrode 23 can be formed such that, after depositing a metal having a low work
function such as Ag, Mg, Al, Pt, Pd, Au, Ni, Nd, Ir, Cr, Li, Ca, or a compound of these metals, an auxiliary electrode layer
or a bus electrode line can be formed on the metal deposition using a transparent conductive material such as ITO, 12O,
ZnO, or In203.

[0046] In the case of a dual sided emission type organic light emitting display device, both of the first electrode 21 and
the second electrode 23 can be formed to be transparent electrodes.

[0047] The organic light emitting layer 22 interposed between the first electrode 21 and the second electrode 23 emits
light by the electrical driving of the first electrode 21 and the second electrode 23. The organic light emitting layer 22
can be formed of a low molecular weight organic material or a polymer organic material.

[0048] If the organic light emitting layer 22 is formed of a low molecular weight organic material, a hole transport layer
(HTL) and a hole injection layer (HIL) are stacked in a direction from the organic light emitting layer 22 towards the first
electrode 21, and an electron transport layer (ETL) and an electron injection layer (EIL) are stacked in a direction from
the organic light emitting layer 22 towards the second electrode 23. Beside the above, various layers can be stacked,
if necessary. The organic light emitting layer 22 can be formed of various materials including copper phthalocyanine
(CuPc), N,N’-Di(naphthalene-1-yl)-N,N’-diphenyl-benzidine (NPB), and tris-8-hydroxyquinoline aluminium (Alg3).
[0049] If the organic light emitting layer 22 is formed of a polymer organic material, only an HTL is included in a direction
from the organic light emitting layer 22 towards the first electrode 21. The HTL is formed on the first electrode 21 using
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poly-(2,4)-ethylene-dihydroxy thiophene (PEDQOT) or polyaniline (PANI) by an inkjet printing method or a spin coating
method. The polymer organic light emitting layer 22 can be formed of poly-phenylenevinylene (PPV), soluble PPV’s,
cyano-PPV, or polyfluorene, and a color pattern of the polymer organic light emitting layer 22 can be formed using a
spin coating, an inkjet printing, or a thermal transcribing method.

[0050] The sealing member 30 that encapsulates the organic light emitting device 20 is formed on the organic light
emitting device 20. The sealing member 30 protects the organic light emitting device 20 from external moisture or oxygen.
In a top emission type organic light emitting display device as depicted in FIG. 1, the sealing member 30 is formed of a
transparent material such as glass or plastic.

[0051] A semi-transparent film 41 that reflects some external light and transmits the rest of the external light is formed
above the sealing member 30. The semi-transparent film 41 may have a refractive index of 1.5 to 5.

[0052] The semi-transparent film 41 can be formed in a metal colloid shape using Ag, Au, or Ti. The semi-transparent
film 41 can be readily formed through an annealing process after coating a film using a dip coating or a bar coating.
[0053] The semi-transparent film 41 can be formed to have an optical transmittance of 40 to 80% by controlling a
thickness of the semi-transparent film 41 or by controlling process conditions for forming the metal colloid.

[0054] The semi-transparent film 41 can be formed to a thickness of 10 nm to 10 um. If the semi-transparent film 41
is too thick, the transmittance of the semi-transparent film 41 is reduced resulting in the reduction of optical efficiency
of light generated from the organic light emitting device 20, and thus, the semi-transparent film 41 is formed to a thickness
of 10 wm or less. If the semi-transparent film 41 is too thin, the transmittance of the semi-transparent film 41 excessively
increases. Accordingly, an amount of external light that passes through the semi-transparent film 41 increases, and
thus, the reflection of external light increases.

[0055] A protective film 42 having a refractive index smaller than that of the semi-transparent film 41 is formed on the
semi-transparent film 41.

[0056] The protective film 42 can be formed of a thermosetting resin having high impact resistance, such as urethane
acrylate or epoxy resin. The protective film 42 is transparent. The protective film 42 can be formed such that, after coating
a film using a spin coating method, a dip coating method, or a bar coating method, the film is annealed or hardened by
ultraviolet (UV) rays.

[0057] The protective film 42 can be formed to a thickness of 10 nm to 30 um. In order to ensure impact resistance,
the protective film 42 is formed to a thickness of 10 nm or more. However, if the thickness of the protective film 42 is
excessively thick, an overall thickness of the organic light emitting display device increases. Therefore, the protective
film 42 is formed to a thickness of 30 uwm or less.

[0058] The protective film 42 is formed of a thermosetting resin having high impact resistance to prevent the semi-
transparent film 41 from external impact.

[0059] In FIG. 1, since the semi-transparent film 41 covers the protective film 42 on the sealing member 30 and the
semi-transparent film 41 has a refractive index greater than that of the protective film 42, interfacial reflection of external
light can be prevented. Accordingly, a combination of the semi-transparent film 41 and the protective film 42 can perform
the function of a conventional circular polarized plate. In particular, since the transmittance of the semi-transparent film
41 is 40 to 80% and the protective film 42 is transparent, it is easy to maintain the transmittance similar to that of the
conventional circular polarized film using the combination of the semi-transparent film 41 and the protective film 42.
[0060] The selective light absorbing layer 51 that includes pigments that selectively absorb light is formed on a surface
of the sealing member 30 that faces the organic light emitting device 20.

[0061] FIG. 2is agraph showing an optical transmittance (curve A) of a conventional circular polarized film with respect
to wavelength and an optical transmittance (curve B) of the selective light absorbing layer 51 with respect to wavelength
that includes blue and red pigments according to an embodiment of the present invention.

[0062] Referring to curve A, the organic light emitting display device on which a conventional circular polarized film is
attached shows an optical transmittance of approximately 45% in the visible light range.

[0063] However, referring to curve B, the organic light emitting display device on which the selective light absorbing
layer 51 is attached shows that, in a particular wavelength region, for example, in a wavelength near 550 nm (a green
light wavelength region), the optical transmittance is a lower than the optical transmittance in a wavelength of approxi-
mately 450 nm (a blue light wavelength region) and the optical transmittance in a wavelength of approximately 650 nm
(a red light wavelength region).

[0064] The selective light absorbing layer 51 is formed such that, after 2 wt% CoOAI203 (cobalt blue) as a blue pigment
and 0.2wt% Fe203 are dispersed in a binder resin, the resultant product is coated to a thickness of 4 to 5 um on the
sealing member 30, and afterwards, the coating is hardened using UV rays.

[0065] The selective light absorbing layer 51 made of a red pigment and a blue pigment selectively transmits light in
a red light wavelength region and a blue light wavelength region, however, selectively absorbs the light in a green light
wavelength region. That is, the optical transmittance in the green light wavelength region, which has high brightness,
and thus, affects the most on contrast, is reduced, thereby effectively reducing reflection of external light by the flat panel
display device.
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[0066] The present invention is not limited thereto, that is, the selective light absorbing layer 51 can be formed by
combination of various pigments having an optical transmittance of 10 to 90% in the green light wavelength region, that
is, in a wavelength of near 550 nm.

[0067] A desired optical transmittance of the selective light absorbing layer 51 can be obtained by controlling the
thickness of the selective light absorbing layer 51. That is, in order to increase the optical transmittance, the thickness
of the selective light absorbing layer 51 is increased, and to reduce the optical transmittance, the thickness is reduced.
Also, the thickness of the selective light absorbing layer 51 can be controlled in consideration of the optical transmittances
of the semi-transparent film 41 and the protective film 42.

[0068] In particular, when the optical transmittances of the semi-transparent film 41 and the protective film 42 are
taken into consideration, an overall optical transmittance of the organic light emitting display device can be controlled
to be 40 to 60% although the selective light absorbing layer 51, the semi-transparent film 41, and the protective film 42
are used at the same time since the selective light absorbing layer 51 has an optical transmittance of 10 to 90% in a
wavelength region of 550 nm. Therefore, although the selective light absorbing layer 51, the semi-transparent film 41,
and the protective film 42 are used at the same time, the effect of preventing external light and increasing contrast can
be obtained by realizing an optical transmittance of approximately 40%, which is approximately the same as, or higher
than, the optical transmittance of a conventional circular polarized plate.

[0069] The black matrix layers 61 are formed on a surface of the selective light absorbing layer 51 opposite to the
surface that faces the sealing member 30.

[0070] The black matrix layers 61 are patterned to be disposed in non-emission areas of the organic light emitting
device 20. An emission area of the organic light emitting device 20 is an area where the organic light emitting layer 22
is formed, and the non-emission areas are the remaining parts of the emission area. In the present embodiment, the
organic light emitting layer 22 is formed in the opening 24 of the pixel define layer 25 that surrounds a rim of the first
electrode 21 so that the first electrode 21 is opened and has a step difference. At this point, the black matrix layers 61
are disposed on locations of the selective light absorbing layer 51 corresponding to the pixel define layer 25.

[0071] The black matrix layer 61 is formed to a thickness of 5 to 20 um. The thick black matrix layer 61 formed on the
selective light absorbing layer 51 corresponding to the non-emission areas of the organic light emitting device 20 effec-
tively prevents external light reflection by the emission area of the organic light emitting device 20. That is, when external
light reflected by metal electrodes formed in the emission area progresses in a direction in which light is extracted
(towards the sealing member 30), the external light is absorbed by the black matrix layer 61 protruded from the sealing
member 30.

[0072] When the black matrix layer 61 is formed to be thick, the absorption of external light can be increased. Also, a
pixel unit can be protected from external impact by forming a predetermined gap between the sealing member 30 and
the pixel unit of the organic light emitting device 20. That is, the black matrix layer 61 acts as a spacer formed in a
conventional pixel define layer to protect the pixel unit from being damaged by external impact. Accordingly, a mask
process performed to form the spacers on the pixel define layer can be omitted, thereby simplifying the manufacturing
process.

[0073] Table 1 summarizes contrasts of organic light emitting display devices in which the conditions of the black
matrix layer, the selective light absorbing layer, and the reflection preventive film are changed. The contrasts were
evaluated by measuring reflection brightness when the external light was turned on and off using a NISTIR 6738 method
under an external light of 150lux atmosphere after white brightness was set at 100 cd/m2.

[Table 1]
Specimen No. Conditions Contrast
1 Bare cell+BM(1um) 18,613
2 Bare cell +BM(10um) 22,336
3 Bare cell +BM(1um)+ reflection preventive film + selective light absorbing layer | 62,347
4 Bare cell +BM(10.m)+ reflection preventive film + selective light absorbing layer | 77,058
5 Bare cell +circular polarized film 76,538

[0074] The contrast of specimen 1 was measured under the conditions described above after the black matrix layer
61 having a thickness of 1 wm was spin coated on the sealing member 30, and by patterning. The contrast of specimen
2 was measured under the conditions described above after the black matrix layer 61 having a thickness of 10 um was
spin coated and patterned on the sealing member 30. When the contrasts of specimen 1 and specimen 2 are compared
specimen 2 shows increased contrast by approximately 20%.
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[0075] Also, the contrast of specimen 3 was measured under the conditions described above after the black matrix
layer 61 having a thickness of 1 um was spin coated on the sealing member 30 on which the reflection preventive film
40 and the selective light absorbing layer 51 were formed, and by patterning. The contrast of specimen 4 was measured
under the conditions described above after the black matrix layer 61 having a thickness of 10 um was spin coated and
patterned on the sealing member 30 on which the reflection preventive film 40 and the selective light absorbing layer
51 are formed. When the contrasts of specimen 3 and specimen 4 are compared, specimen 4 shows increased contrast
by approximately 20% like in the case of specimen 1 and specimen 2. That is, according to the above result, when the
thickness of the black matrix layer 61 formed on a surface of the sealing member 30 through which light is extracted is
increased to approximately 10 uwm, contrast increases by approximately 20 %.

[0076] Specimen 5 shows measured contrast of an organic light emitting device to which a conventional circular
polarized film is attached. Specimen 4 shows a contrast which is little higher than that of the specimen 5 in which a
conventional circular polarized film is attached to the organic light emitting device. Accordingly, an organic light emitting
display device having a contrast equal to, or higher than, the contrast of an organic light emitting display device having
a conventional circular polarized film can be realized by appropriately controlling the thickness of the black matrix layer
61, the thickness of, or selection of pigments included in, the selective light absorbing layer 51, or the refractive index
and thickness of the reflection preventive film 40.

[0077] Atthis point, the thickness of the black matrix layer 61 may not exceed 20 um for the realization of a thin organic
light emitting display device. Also, as described above, the thickness of the black matrix layer 61 may have a thickness
of at least 5 wm in order to perform the function of spacers. Also, the black matrix layer 61 can be formed of an organic
material comprising carbon black particles, a binder resin, and an optical initiator, or can be a graphite film formed by
using an inorganic vacuum deposition method. However, the black matrix layer 61 according to the present invention is
not limited thereto, that is, any material that can absorb external light can be used for forming the black matrix layer 61.
[0078] Asdescribed above, an organic light emitting display device according to the present embodiment can increase
contrast since a selective light absorbing layer 51 that includes pigments that selectively absorb light and black matrix
layer 61 are included on a sealing member 30. Also, a protective film 42 having a high impact resistance is formed on
a surface of the sealing member 30, and thus, an outer surface of the organic light emitting display device can be
protected from external impact. Also, thick black matrix layer 61 are employed on a surface of the selective light absorbing
layer 51, and thus, pixel units of the organic light emitting display device can be protected from external impact.
[0079] Organic light emitting display devices according to another embodiment of the present invention will now be
described with reference to FIGS. 3 and 4. Hereinafter, features different from the embodiment described with reference
to FIG. 1 will be mainly described, and like numerals refer to like elements.

[0080] Referring to FIG. 3, the organic light emitting display device according to another embodiment of the present
invention includes a substrate 10, an organic light emitting device 20, a sealing member 30, a reflection preventive film
40, a selective light absorbing layer 52, and black matrix layer 62.

[0081] The organic light emitting device 20 formed on the substrate 10 includes a first electrode 21, a pixel define
layer 25 in which an opening 24 is formed to expose the first electrode 21, an organic light emitting layer 22 formed on
the first electrode 21 on which the opening 24 is formed, and a second electrode 23 formed on the organic light emitting
layer 22.

[0082] The sealing member 30 is formed above the organic light emitting device 20 and the reflection preventive layer
40 is formed on the surface of the sealing member 30 that faces the exterior of the organic light emitting device 20. The
reflection preventive layer 40 includes a semi-transparent film 41 that transmits some external light and reflects the rest
of the external light and a protective film 42 having a refractive index less than that of the semi-transparent film 41 and
covering the semi-transparent film 41.

[0083] The black matrix layer 62 is formed on an area of surfaces of the sealing member 30 that faces the organic
light emitting device 20 corresponding to the pixel define layer 25 of the organic light emitting device 20. The selective
light absorbing layer 52 that includes pigments that selectively absorb light is formed on a surface of the black matrix
layer 62 that faces the organic light emitting device 20 to cover the black matrix layers 62.

[0084] Referring to FIG. 4, the organic light emitting display device according to another embodiment of the present
invention includes a substrate 10, an organic light emitting device 20, a sealing member 30, a reflection preventive layer
40, a selective light absorbing layer 53, and black matrix layers 63.

[0085] The organic light emitting device 20 formed on the substrate 10 includes a first electrode 21, a pixel define
layer 25 in which an opening 24 is formed to expose the first electrode 21, an organic light emitting layer 22 formed on
the first electrode 21 on which the opening 24 is formed, and a second electrode 23 formed on the organic light emitting
layer 22.

[0086] The sealing member 30 is formed above the organic light emitting device 20 and the reflection preventive layer
40 is formed on the surface of the sealing member 30 that faces the exterior of the organic light emitting device 20. The
reflection preventive layer 40 includes a semi-transparent film 41 that transmits some external light and reflects the rest
of the external light and a protective film 42 having a refractive index less than that of the semi-transparent film 41 and
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covering the semi-transparent film 41.

[0087] The black matrix layer 63 is formed on an area of the surface of the sealing member 30 that faces the organic
light emitting device 20 corresponding to the pixel define layer 25 of the organic light emitting device 20. The selective
light absorbing layer 53 that includes pigments that selectively absorb light is formed on areas of the surface of the
sealing member 30 that faces the organic light emitting device 20 between the black matrix layers 63. In the above
structure, the pigments included in the selective light absorbing layer 53 can be arranged in various combinations
corresponding to each of pixels that emit red, green, and blue light, thereby further increasing the quality of the organic
light emitting display device.

[0088] Asdescribed above, an organic light emitting display device according to the present embodiments can increase
contrast since a selective light absorbing layer 52 and 53 that include pigments that selectively absorb light and black
matrix layer 62 and 63 are included on a sealing member 30. Also, a protective film 42 having a high impact resistance
is formed on a surface of the sealing member 30, and thus, an outer surface of the organic light emitting display device
can be protected from external impact. Also, thick black matrix layers 62 and 63 are employed on a surface of the
selective light absorbing layer 52 and 53, and thus, pixel units of the organic light emitting display device can be protected
from external impact.

[0089] An organic light emitting display device according to the present invention can increase contrast.

[0090] While the present invention has been particularly shown and described with reference to exemplary embodi-
ments thereof, it will be understood by those of ordinary skill in the art that various changes in form and details may be
made therein without departing from the scope of the present invention as defined by the following claims.

Claims
1. An organic light emitting display device comprising:

a substrate (10);

an organic light emitting device (20) disposed on the substrate (10) to display images;

a sealing member (30) formed above the organic light emitting device (20); and

a selective light absorbing layer (51, 52, 53) and a black matrix layer (61, 62, 63) disposed between the substrate
(10) and the sealing member (30),

a reflection preventive layer (40) formed on one of the surfaces of the sealing member (30) that is opposite to
a surface facing the organic light emitting device (20),

wherein the black matrix layer (61, 62, 63) corresponds to non-emission areas of the organic light emitting
device (20),

wherein the reflection preventive layer (40) comprises a semi-transparent film (41) that transmits some external
light and reflects the rest of the external light and a transparent protective film (42) covering the semi-transparent
film (41), and the semi-transparent film (41) has a refractive index greater than that of the protective film (42),
characterized in that,

the selective lightabsorbing layer (51, 52, 53) comprises a mixture of a red pigment and a blue pigment dispersed
in a binder to selectively transmit light in a red light wavelength region and a blue light wavelength region and
to selectively absorb the light in a green light wavelength region.

2. The organic light emitting display device of claim 1, wherein the selective light absorbing layer (51) is formed on a
surface of the sealing member (30) facing the organic light emitting device (20) and the black matrix layer (61) is
formed on the selective light absorbing layer (51).

3. The organic light emitting display device of claim 1, wherein the black matrix layer (62) is formed on a surface of
the sealing member (30) facing the organic light emitting device (20); and
the selective light absorbing layer (52) covers the black matrix layer (62) and is formed on parts of the surface of
the sealing member (30) that faces the organic light emitting device (20) which are not covered by the black matrix
layer (62).

4. The organic light emitting display device of claim 1, wherein the black matrix layer (63) is formed on a surface of
the sealing member (30) that faces the organic light emitting device (30) and the selective light absorbing layer (53)
is formed on the surface of the sealing member (30) facing the organic light emitting device (20) in areas which are
not covered by the black matrix layer (63).

5. The organic light emitting display device of any one of the preceding claims, wherein the organic light emitting device



10

15

20

25

30

35

40

45

50

55

EP 1 965 429 B1

(20) comprises a first electrode (21), a pixel define layer (25) in which an opening (24) is formed to expose the first
electrode (21), an organic light emitting layer (22) formed on the first electrode (21) which is exposed by the opening
(24), and a second electrode (23) formed on the organic light emitting layer (22), wherein the black matrix layer (61,
62, 63) is formed to correspond to the pixel define layer (25) of the organic light emitting device (20).

6. The organic light emitting display device of any one of the preceding claims, wherein the selective light absorbing
layer (51, 52, 53) has an optical transmittance of 10 to 90% at a wavelength of 550 nm.
7. The organic light emitting display device of any one of the preceding claims, wherein the black matrix layer (61, 62,
63) has a thickness of 5 to 20 um.
8. The organic light emitting display device of any one of the preceding claims, wherein the black matrix layer (61, 62,
63) comprises a material selected from the group consisting of carbon black particles and graphite.
9. The organic light emitting display device of any one of the preceding claims, wherein the protective film (42) is
formed of a thermosetting resin.
10. Theorganic light emitting display device of any one of the preceding claims, wherein the protective film (42) comprises
a material selected from the group consisting of urethane acrylate and epoxy resin.
11. The organic light emitting display device of any one of the preceding claims, wherein the semi-transparent film (41)
has an optical transmittance of 40 to 80%.
12. The organic light emitting display device of any one of the preceding claims, wherein the semi-transparent film (41)
has a refractive index of 1.5 to 5.
13. The organic light emitting display device of any one of the preceding claims, wherein the semi-transparent film (41)
is formed of a metal colloid.
14. The organic light emitting display device of any one of the preceding claims, wherein the semi-transparent film (41)
comprises Au, Ag, or Ti.
Patentanspriiche
1. Organische lichtemittierende Anzeigevorrichtung, umfassend:
ein Substrat (10);
eine auf dem Substrat (10) angeordnete organische lichtemittierende Vorrichtung (20) zum Anzeigen von Bil-
dern;
ein Uber der organischen lichtemittierenden Vorrichtung (20) ausgebildetes Abdichtungselement (30) und
eine selektive lichtabsorbierende Schicht (51, 52, 53) und eine zwischen dem Substrat (10) und dem Abdich-
tungselement (30) angeordnete Schwarzmatrixschicht (61, 62, 63);
eine auf einer der Flachen des Abdichtungselements (30), die einer der organischen lichtemittierenden Vor-
richtung (20) zugewandten Flache gegeniiberliegt, ausgebildete reflexionsverhindernde Schicht (40);
wobei die Schwarzmatrixschicht (61, 62, 63) Nichtemissionsbereichen der organischen lichtemittierenden Vor-
richtung (20) entspricht,
wobei die reflexionsverhindernde Schicht (40) einen halbtransparenten Film (41), der etwas externes Licht
Ubertragt und den Rest des externen Lichts reflektiert, und einen transparenten Schutzfilm (42), der den halb-
transparenten Film (41) bedeckt, umfasst und wobei der halbtransparente Film (41) einen Brechungsindex
aufweist, der groRer als der des Schutzfilms (42) ist, dadurch gekennzeichnet, dass
die selektive lichtabsorbierende Schicht (51, 52, 53) ein Gemisch eines roten Pigments und eines blauen Pigments,
die in einem Bindemittel dispergiert sind, zum selektiven Ubertragen von Licht in einem Wellenl&angenbereich von
rotem Licht und einem Wellenlangenbereich von blauem Licht und zum selektiven Absorbieren des Lichts in einem
Wellenlangenbereich von griinem Licht umfasst.
2. Organische lichtemittierende Anzeigevorrichtung nach Anspruch 1, wobei die selektive lichtabsorbierende Schicht
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(51) auf einer der organischen lichtemittierenden Vorrichtung (20) zugewandten Flache des Abdichtungselements
(30) ausgebildet ist und die Schwarzmatrixschicht (61) auf der selektiven lichtabsorbierenden Schicht (51) ausge-
bildet ist.

Organische lichtemittierende Anzeigevorrichtung nach Anspruch 1, wobei die Schwarzmatrixschicht (62) auf einer
derorganischen lichtemittierenden Vorrichtung (20) zugewandten Flache des Abdichtungselements (30) ausgebildet
ist und

die selektive lichtabsorbierende Schicht (52) die Schwarzmatrixschicht (62) bedeckt und auf Teilen der der organi-
schen lichtemittierenden Vorrichtung (20) zugewandten Flache des Abdichtungselements (30), die nicht durch die
Schwarzmatrixschicht (62) bedeckt sind, ausgebildet ist.

Organische lichtemittierende Anzeigevorrichtung nach Anspruch 1, wobei die Schwarzmatrixschicht (63) auf einer
derorganischen lichtemittierenden Vorrichtung (30) zugewandten Flache des Abdichtungselements (30) ausgebildet
ist und die selektive lichtabsorbierende Schicht (53) auf der der organischen lichtemittierenden Vorrichtung (20)
zugewandten Flache des Abdichtungselements (30) in Bereichen, die nicht durch die Schwarzmatrixschicht (63)
bedeckt sind, ausgebildet ist.

Organische lichtemittierende Anzeigevorrichtung nach einem der vorangehenden Anspriiche, wobei die organische
lichtemittierende Vorrichtung (20) eine erste Elektrode (21), eine Pixeldefinitionsschicht (25), in der eine Offnung
(24) ausgebildet ist, um die erste Elektrode (21) freizulegen, eine organische lichtemittierende Schicht (22), die auf
der durch die Offnung (24) freigelegten ersten Elektrode (21) ausgebildet ist, und eine zweite Elektrode (23), die
auf der organischen lichtemittierenden Schicht (22) ausgebildet ist, umfasst, wobei die Schwarzmatrixschicht (61,
62, 63) so ausgebildet ist, dass sie der Pixeldefinitionsschicht (25) der organischen lichtemittierenden Vorrichtung
(20) entspricht.

Organische lichtemittierende Anzeigevorrichtung nach einem der vorangehenden Anspriiche, wobei die selektive
lichtabsorbierende Schicht (51, 52, 53) bei einer Wellenlange von 550 nm eine optische Durchlassigkeit von 10 bis
90 % aufweist.

Organische lichtemittierende Anzeigevorrichtung nach einem der vorangehenden Anspriiche, wobei die Schwarz-
matrixschicht (61, 62, 63) eine Starke von 5 bis 20 um aufweist.

Organische lichtemittierende Anzeigevorrichtung nach einem der vorangehenden Anspriiche, wobei die Schwarz-
matrixschicht (61, 62, 63) ein Material, ausgewahlt aus der Gruppe, bestehend aus Rufteilchen und Graphit, umfasst.

Organische lichtemittierende Anzeigevorrichtung nach einem der vorangehenden Anspriiche, wobei der Schutzfilm
(42) aus einem duroplastischen Harz ausgebildet ist.

Organische lichtemittierende Anzeigevorrichtung nach einem der vorangehenden Anspriiche, wobei der Schutzfilm
(42) ein Material, ausgewahlt aus der Gruppe, bestehend aus Urethan-Acrylat und Epoxidharz, umfasst.

Organische lichtemittierende Anzeigevorrichtung nach einem der vorangehenden Anspriiche, wobei der halbtrans-
parente Film (41) eine optische Durchlassigkeit von 40 bis 80 % aufweist.

Organische lichtemittierende Anzeigevorrichtung nach einem der vorangehenden Anspriiche, wobei der halbtrans-
parente Film (41) einen Brechungsindex von 1,5 bis 5 aufweist.

Organische lichtemittierende Anzeigevorrichtung nach einem der vorangehenden Anspriiche, wobei der halbtrans-
parente Film (41) aus einem Metallkolloid ausgebildet ist.

Organische lichtemittierende Anzeigevorrichtung nach einem der vorangehenden Anspriiche, wobei der halbtrans-
parente Film (41) Au, Ag oder Ti umfasst.

Revendications

1.

Dispositif a affichage électroluminescent organique comprenant :
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un substrat (10) ;

un dispositif électroluminescent organique (20) disposé sur le substrat (10) pour afficher des images ;

un élément de scellement (30) formé au-dessus du dispositif électroluminescent organique (20) ; et

une couche photo-absorbante sélective (51, 52, 53) et une couche de matrice noire (61, 62, 63) disposées
entre le substrat (10) et I'élément de scellement (30),

une couche de prévention de la réflexion (40) formée sur 'une des surfaces de I'élément de scellement (30)
qui est opposé a une surface faisant face au dispositif électroluminescent organique (20),

dans lequel la couche de matrice noire (61, 62, 63) correspond a des zones non émissives du dispositif élec-
troluminescent organique (20),

dans lequel la couche de prévention de la réflexion (40) comprend un film semi-transparent (41) qui transmet
un peu de lumiére externe et réfléchit le reste de la lumiére externe et un film protecteur transparent (42) couvrant
le film semi-transparent (41), et le film semi-transparent (41) posséde un indice de réfraction supérieur a celui
du film protecteur (42),

caractérisé en ce que la couche photo-absorbante sélective (51, 52, 53) comprend un mélange d’un pigment
rouge et d'un pigment bleu dispersé dans un liant pour transmettre sélectivement de la lumiere dans une région
de longueurs d’'onde de lumiére rouge et une région de longueurs d’onde de lumiére bleue et pour absorber
sélectivement la lumiére dans une région de longueurs d’onde de lumiére verte.

Dispositif a affichage électroluminescent organique selon la revendication 1, dans lequel la couche photo-absorbante
sélective (51) estformée sur une surface de I'élément de scellement (30) faisant face au dispositif électroluminescent
organique (20), et la couche de matrice noire (61) est formée sur la couche photo-absorbante sélective (51).

Dispositif a affichage électroluminescent organique selon la revendication 1, dans lequel la couche de matrice noire
(62) est formée sur une surface de I'élément de scellement (30) faisant face au dispositif électroluminescent orga-
nique (20) ; et

la couche photo-absorbante sélective (52) couvre la couche de matrice noire (62) et est formée sur des parties de
la surface de I'élément de scellement (30) faisant face au dispositif électroluminescent organique (20), qui ne sont
pas couvertes par la couche de matrice noire (62).

Dispositif a affichage électroluminescent organique selon la revendication 1, dans lequel la couche de matrice noire
(63) est formée sur une surface de I'élément de scellement (30) faisant face au dispositif électroluminescent orga-
nique (30), et la couche photo-absorbante sélective (53) est formée sur la surface de I'élément de scellement (30)
faisant face au dispositif électroluminescent organique (20) dans des zones qui ne sont pas couvertes par la couche
de matrice noire (63).

Dispositif a affichage électroluminescent organique selon I'une quelconque des revendications précédentes, le
dispositif électroluminescent organique (20) comprenant une premiére électrode (21), une couche de définition de
pixel (25) dans laquelle une ouverture (24) est formée pour exposer la premiére électrode (21), une couche élec-
troluminescente organique (22) formée sur la premiére électrode (21) qui est exposée par I'ouverture (24), et une
seconde électrode (23) formée sur la couche électroluminescente organique (22), la couche de matrice noire (61,
62, 63) étant formée pour correspondre a la couche de définition de pixel (25) du dispositif électroluminescent
organique (20).

Dispositif a affichage électroluminescent organique selon I'une quelconque des revendications précédentes, dans
lequel la couche photo-absorbante sélective (51, 52, 53) a une transmittance optique de 10 a 90 % a une longueur
d’'onde de 550 nm.

Dispositif a affichage électroluminescent organique selon I'une quelconque des revendications précédentes, dans
lequel la couche de matrice noire (61, 62, 63) a une épaisseur de 5 a 20 pm.

Dispositif a affichage électroluminescent organique selon I'une quelconque des revendications précédentes, dans
lequel la couche de matrice noire (61, 62, 63) comprend un matériau choisi dans le groupe constitué des particules
de noir de carbone et du graphite.

Dispositif a affichage électroluminescent organique selon I'une quelconque des revendications précédentes, dans
lequel le film protecteur (42) est formé d’'une résine thermodurcissable.

10. Dispositif a affichage électroluminescent organique selon 'une quelconque des revendications précédentes, dans
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lequel le film protecteur (42) comprend un matériau choisi dans le groupe consistant en un acrylate d’'uréthane et
une résine d’époxy.

Dispositif a affichage électroluminescent organique selon I'une quelconque des revendications précédentes, dans
lequel le film semi-transparent (41) a une transmittance optique de 40 a 80 %.

Dispositif a affichage électroluminescent organique selon I'une quelconque des revendications précédentes, dans
lequel le film semi-transparent (41) a un indice de réfraction de 1,5 a 5.

Dispositif a affichage électroluminescent organique selon I'une quelconque des revendications précédentes, dans
lequel le film semi-transparent (41) est formé d’'un colloide métallique.

Dispositif a affichage électroluminescent organique selon I'une quelconque des revendications précédentes, dans
lequel le film semi-transparent (41) comprend Au, Ag ou Ti.

12



EP 1 965 429 B1

FIG. 1
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FIG. 3
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