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7) ABSTRACT

An organic light emitting display device including: a sub-
strate; a sealing member; an organic light emitting device
between the substrate and the sealing member and for dis-
playing images; a selective light absorbing layer on a surface
of the sealing member facing the organic light emitting device
and including pigments for selectively absorbing light; and a
black matrix layer on the selective light absorbing layer cor-
responding to non-emission areas of the organic light emit-
ting device.

13 Claims, 4 Drawing Sheets
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FIG. 1

S N N e N N N N N NN NN AN AR NN eSS eSS NN N N NN 1 —42
VL L L L L o didoddd e Ll ol kel L LTS o DT 40

N \\ NN R ~N WO N \\ NN 41
N, N AN N AN N N AN N \.__,\30
WO N O OO N OO N NN NN\
‘-\ N \ \\ N N “ S AN N AN N N -

R TR TR 51

21 22 23 24 20

TELILIRNIIIIITY | -
T4-T+T+T+T-|-T+Y+ + o+ o+ o+ o+ 4
PR LA SILIIIETIT I IO RIS ST T 25
L I G S e T T T T T T T
++++++A/\\ \'\\\/\ N NGNNENNAN
/7 /7 v

S /

/ y s y S S P 7
'* / / / //’/ i

o 15
T Ty RN e
e 7/ LSSy LSS _.”‘G\\\\f\?.\’\‘(\{(:".&\i\!.\?”mﬂ 3

A




U.S. Patent Apr.12,2011  Sheet 2 of 4 US 7,923,923 B2

FIG. 2

100

90

80

70

60

50

40

TRANSMITTANCE (%)

30

20 -

10

0 | ] |
360 460 560 600 760

WAVELENGTH (nm)



U.S. Patent Sheet 3 of 4

Apr. 12,2011

FIG. 3

US 7,923,923 B2

SUNUS N N N NN AN AN A A A N N N RS N N N N RN R N N N R N R AN N R NN N N NN N N -/—42
//\ 277 ////</// 4////\// T 2222227777207 41 40
N AN AN AN
N \\ N \ \\ N N ,\\ N N \\ N \‘/_‘30
SO O SO N NSO N OO OO
< \ N\ N \ N
WAV RN EEEEN
—-,
]
v YA L i 52
21 22 23 24 50
T, ( TTTTTT -
PR WIS SIIITII I AR By I
b+ ¢+ + o+ o+ o+t IO SN NN N NR AN R ARNARANNN N [ S S TP S S
LIV . AN \\\\\\\\\\+++7+ v+
7 7 77 7 7
y, // 7S s // s, g /, L/ s P 18
<X 7S 7S Y s RN / =
pd yd yd // N e\ 15
R R R R R R R R R £ 2 S 2 S SR g
TLIIISTLI I ST LI KT LI I AT I //'//// ke s 713
NN A SN NN\ o
/ 11
/‘/"‘10
17 1412 16



U.S. Patent Apr.12,2011  Sheet 4 of 4 US 7,923,923 B2
R e e ey — 42
//<//<//////<//<//////<//<//////////\//////<//~__.\41 40

OO OO OO U OO OO OO O \Eﬁ
™ NN NN OO NN 30
A\ N NN NN NN NN
ON NN SN\ N NN N N
227 .
53
21 22 23 24 20
T, L -
*ﬁ,*Jﬁ,ﬂ'@////ﬂ////y/ﬂ//// el T L T 25
R B R AN AR OONANNNAANNANT Y+ ¢ b+ o+ o+ 4+
SLILNINY S NSNS\ IS
e i Vi /7 s
YA S A8
< s i 7 / -
Ll L L s VAVAWY 77 SN ) 15
TN N U SN SN S N NSNS SN NN e s e ? o NN R =l
D T R D e Pt D L P D etk O — 13
/\\\\A_\\\\\\\\\\ TN AN AN TN NN N 11
/// //// /ﬁm

—_—

I
17 1412 16



US 7,923,923 B2

1
ORGANIC LIGHT EMITTING DISPLAY
DEVICE

CROSS-REFERENCE TO RELATED PATENT
APPLICATION

This application claims priority to and the benefit of
Korean Patent Application No. 10-2007-0021153, filed on
Mar. 2, 2007, in the Korean Intellectual Property Office, the
entire content of which is incorporated herein in by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an organic light emitting
display device.

2. Description of the Related Art

A recent trend of display apparatuses is for the display
apparatuses to be thin and mobile. Among the display appa-
ratuses, organic and inorganic light emitting display devices
are emissive type display apparatuses that have wide viewing
angle, high contrast, and short response time. Also, among
organic and inorganic light emitting display devices, an
organic light emitting display device (in which a light emit-
ting layer is formed of an organic material) has high bright-
ness, low driving voltage, short response time, and can be
multi-colored.

An organic light emitting display device can be a flat panel
display device that is formed to be lightweight and thin so that
the flat panel display device can be mobile and used in an
outdoor environment. However, when images are viewed in
the outdoor environment, contrast and visibility of the images
displayed on the flat panel display device may be reduced due
to strong external light such as sunlight. Even in an indoor
environment, the visibility of the images displayed on the flat
panel display device may be reduced due to fluorescent
lamps.

Therefore, in order to reduce (or protect against) the reduc-
tion of visibility of images due to external light, a film type
polarized plate may be attached to the entire surface of a flat
panel display device. In this way, the reflection of external
light that enters into the flat panel display device is reduced
(or prevented). As a result, brightness of the reflected external
light is reduced, and thus, the reduction of visibility of images
due to external light is reduced (or prevented).

However, in the case of 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 pro-
cess is complicated, which leads to high manufacturing costs
and increase in thickness of the flat panel display device. As
such, a thin flat panel display device may not be realized.
Accordingly, there is a need to develop a method to increase
contrast of the organic light emitting display device without
using a film type polarized plate (or a circular polarized film)
and also to protect (or prevent) the organic light emitting
display device from being damaged by external impact.

SUMMARY OF THE INVENTION

An aspect of an embodiment of the present invention is
directed toward an organic light emitting display device that
has an increased contrast and impact resistance.

An embodiment of the present invention provides an
organic light emitting display device including: a substrate; a
sealing member; an organic light emitting device between the
substrate and the sealing member and for displaying images;
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a selective light absorbing layer on a surface of the sealing
member facing the organic light emitting device and includ-
ing pigments for selectively absorbing light; and a black
matrix layer on the selective light absorbing layer corre-
sponding to non-emission areas of the organic light emitting
device.

The organic light emitting device may further include a
first electrode, a pixel define layer on the first electrode and
having an opening for exposing the first electrode, an organic
light emitting layer on the first electrode exposed by the
opening, and a second electrode on the organic light emitting
layer, wherein the black matrix layer is on the selective light
absorbing layer and corresponding to the pixel define layer of
the organic light emitting device.

The selective light absorbing layer may include a red pig-
ment and a blue pigment.

The selective light absorbing layer may have an optical
transmittance ranging from about 10 to about 90% at a wave-
length of about 550 nm.

The black matrix layer may have a thickness ranging from
about 5 to about 20 pm.

The black matrix layer may include a material selected
from the group consisting of carbon black particles and
graphite.

The organic light emitting display may further include a
reflection preventive layer on at least one surface of the seal-
ing member.

The reflection preventive layer may include: a semi-trans-
parent film for transmitting a portion of an external light and
for reflecting another portion of the external light, and a
protective film covering the semi-transparent film, wherein
the semi-transparent film has a refractive index greater than
that of the protective film.

The protective film may include a thermosetting resin.

The protective film may include a material selected from
the group consisting of urethane acrylate and epoxy resin.

The semi-transparent film may have an optical transmit-
tance ranging from about 40 to about 80%.

The semi-transparent film may have a refractive index
ranging from about 1.5 to about 5.

The semi-transparent film may be a metal colloid.

The semi-transparent film may include a material selected
from the group consisting of Au, Ag, and Ti.

Another embodiment of the present invention provides an
organic light emitting display device including: a substrate; a
sealing member; an organic light emitting device between the
substrate and the sealing member and for displaying images;
ablack matrix layer on a surface of the sealing member facing
the organic light emitting device and corresponding to non-
emission areas of the organic light emitting device; and a
selective light absorbing layer covering theblack matrix layer
and on a surface of the sealing member facing the organic
light emitting device, and including pigments for selectively
absorbing light.

The organic light emitting device may further include: a
first electrode, a pixel define layer on the first electrode and
having an opening for exposing the first electrode, an organic
light emitting layer on the first electrode exposed by the
opening, and a second electrode on the organic light emitting
layer, wherein the black matrix layer is on the surface of the
sealing member facing the organic light emitting device and
corresponding to the pixel define layer of the organic light
emitting device.

The organic light emitting display device may further
include a reflection preventive layer on at least one surface of
the sealing member.
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Another embodiment of the present invention provides an
organic light emitting display device including: a substrate; a
sealing member; an organic light emitting device between the
substrate and the sealing member and for displaying images;
at least two black matrix layers on a surface of the sealing
member facing the organic light emitting device and corre-
sponding to non-emission areas of the organic light emitting
device; and a selective light absorbing layer on the surface of
the sealing member facing the organic light emitting device
and between the at least two black matrix layers, and includ-
ing pigments for selectively absorbing light.

The organic light emitting device may further include: a
first electrode, a pixel define layer on the first electrode and
having an opening for exposing the first electrode, an organic
light emitting layer on the first electrode exposed by the
opening, and a second electrode on the organic light emitting
layer, wherein the at least two black matrix layers are formed
on the surface of the sealing member facing the organic light
emitting device and corresponding to the pixel define layer of
the organic light emitting device.

The organic light emitting display device may further
include a reflection preventive layer on at least one surface of
the sealing member.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, together with the specifica-
tion, illustrate exemplary embodiments of the present inven-
tion, and, together with the description, serve to explain the
principles of the present invention.

FIG. 1 is a schematic cross-sectional view illustrating an
organic light emitting display device according to an embodi-
ment 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 embodi-
ment 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.

DETAILED DESCRIPTION

In the following detailed description, only certain exem-
plary embodiments of the present invention are shown and
described, by way of illustration. As those skilled in the art
would recognize, the invention may be embodied in many
different forms and should not be construed as being limited
to the embodiments set forth herein. Also, in the context of the
present application, when an element is referred to as being
“on” another element, it can be directly on the another ele-
ment or be indirectly on the another element with one or more
intervening elements interposed therebetween.

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

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 inven-
tion is not limited thereto, that is, the present invention can be
applied to PM type organic light emitting display devices.
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In FIG. 1, the organic light emitting display device is
shown to include 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.

The substrate 10 can be formed of a transparent glass
material that contains Si0, 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 sub-
strate 10 should be formed of a transparent material. How-
ever, 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, 1t
is not necessary for the substrate 10 to be formed of a trans-
parent material.

A buffer layer 11 can further be formed on the substrate 10
to be planar with the substrate 10 and to prevent (or protect
from) the penetration of impure elements using Si0O, and/or
SiNx.

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

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

A gate insulating film 13 is formed on the semiconductor
layer 12 using SiO, or SiNx, and a gate electrode 14 1s formed
in aregion (or a predetermined region) of the gate insulating
film 13. The gate electrode 14 is connected to a gate line that
applies ON/OFF signals to the TFT.

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. Here, the TFT is also shown to be covered by a passivation
film 18.

The passivation film 18 can be an inorganic insulating film
and/or an organic insulating film. The inorganic insulating
film can be formed of Si0,, SiNx, SiON, Al,O,, TiO,, Ta,O;,
HfO,, ZrO,, BST, or PZT, and the organic insulating film can
be formed of an ordinary polymer such as poly methyl-
methacrylate (PMMA) or a polystyrene copolymer that
includes polystyrene (PS), a polymer derivative having phe-
nol 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. In one embodi-
ment, the passivation film 18 can be formed as a composite
stack of an inorganic insulating film and an organic insulating
film.

A first electrode 21 that acts as an anode electrode of the
organic light emitting device 20 is formed on the passivation
film 18. A pixel define layer 25 is also shown to cover the first
electrode 21, and is formed using an insulating material.

After an opening (or 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 ina
region defined by the opening 24. Afterwards, a second elec-
trode 23 that acts as a cathode electrode of the organic light
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emitting device 20 is formed to cover all pixels. The polarity
of the first electrode 21 and the second electrode 23 may be
reversed.

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 elec-
trode 17 of the TFT through a contact hole), the organic light
emitting layer 22, and the second electrode 23.

The firstelectrode 21 can be formed in a pattern that may be
predetermined 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 a plurality of stripes extending
in a first direction and separated a distance that may be pre-
determined 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.

The second electrode 23 is formed above the first electrode
21, and can act as the cathode electrode by being connected to
an external terminal. In the case of a PM type organic light
emitting display device, the second electrode 23 can be
formed into a plurality of stripes extending in a second direc-
tion crossing (e.g., perpendicularly crossing) the first direc-
tion of the stripe 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 to be displayed. The polarity of the first electrode
21 and the second electrode 23 may be reversed.

In the 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 elec-
trode and the second electrode 23 can be a reflection elec-
trode. In such case, the first electrode 21 can be formed of a
material having high work function (such as ITO, IZ0, ZnO,
or In,0;), 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).

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.

Inthe case of FIG. 1, 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, IZ0O, ZnO,
or In,0; 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 1TO, 170,
Zn0, or In,0;.

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 elec-
trodes.

The organic light emitting layer 22 interposed between the
first electrode 21 and the second electrode 23 emits light as a
result of 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.

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 direc-
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tion 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 elec-
trode 23. Beside the above, various other suitable layers can
be stacked with the light emitting layer 22, if necessary. The
organic light emitting layer 22 can be formed of various
materials including copper phthalocyanine (CuPc), N,N'-Di
(naphthalene-1-y1)-N,N'-diphenyl-benzidine (NPB), and
tris-8-hydroxyquinoline aluminium (Alq3).

Ifthe 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 poly-
(2,4)-ethylene-dihydroxy thiophene (PEDOT) and/or polya-
niline (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, and/or polyfluorene, and a color pattern of the
polymer organic light emitting layer 22 can be formed using
a spin coating, an inkjet printing, and/or a thermal transcrib-
ing method.

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 and/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.

Here, in FIG. 1, the reflection preventive film 40 is com-
posed of a semi-transparent film 41 and a protective film 42.

The 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 ranging from about 1.5 to about 5
(or from 1.5 to 5).

The semi-transparent film 41 can be formed in a metal
colloid shape (or as a metal colloid) 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
and/or a bar coating.

The semi-transparent film 41 can be formed to have an
optical transmittance ranging from about 40 to about 80% (or
from 40 to 80%) by controlling a thickness of the semi-
transparent film 41 or by controlling process conditions for
forming the metal colloid.

The semi-transparent film 41 can be formed to a thickness
ranging from 10 nm to 10 um. In one embodiment, if the
semi-transparent film 41 is thicker than 10 um, the transmit-
tance 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-transpar-
ent film 41 is formed to a thickness of 10 um or less.

In another embodiment, if the semi-transparent film 41 is
thinner than 10 nm, 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.

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

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
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by using a spin coating method, a dip coating method, ora bar
coating method, the film is annealed or hardened by ultravio-
let (UV) rays.

The protective film 42 can be formed to a thickness ranging
from 10 nm to 30 pm. In one embodiment, in order to ensure
impact resistance, the protective film 42 is formed to a thick-
ness of 10 nm or more.

However, in another embodiment, 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 um or less.

The protective film 42 is formed of a thermosetting resin
having high impact resistance to prevent (or protect) the semi-
transparent film 41 from external impact.

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 (or reduced). 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-trans-
parent film 41 ranges from about 40 to about 80% (or from 40
to 80%). and the protective film 42 is transparent, transmit-
tance similar to that of the conventional circular polarized
film can be realized using the combination of the semi-trans-
parent film 41 and the protective film 42.

In addition, 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.

FIG. 2 is a graph 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 embodi-
ment of the present invention.

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

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 wave-
length region), the optical transmittance is a lower than the
optical transmittance in a wavelength of approximately 450
nm (a blue light wavelength region) and the optical transmit-
tance in a wavelength of approximately 650 nm (a red light
wavelength region).

The selective light absorbing layer 51 is formed such that,
after 2 wt % CoOAl,Oj; (cobalt blue) as a blue pigment and
0.2 wt % Fe,0, are dispersed in a binder resin, the resultant
product is coated to a thickness ranging from about 4 to about
5 um (or from 4 to 5 um) on the sealing member 30, and
afterwards, the coating is hardened using UV rays.

The selective light absorbing layer 51 made of a red pig-
ment and a blue pigment selectively transmits light in a red
light wavelength region and a blue light wavelength region,
but 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 contrast the most, is reduced, thereby effectively
reducing reflection of external light by the flat panel display
device.

The present invention is not limited thereto, that is, the
selective light absorbing layer 51 can be formed by combi-

20

25

40

45

50

60

65

8

nations of various pigments having an optical transmittance
ranging from about 10 to about 90% (or from 10 to 90%) in
the green light wavelength region, that is, in a wavelength of
about 550 nm.

A desired optical transmittance of the selective light
absorbing layer 51 can be obtained by controlling the thick-
ness 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 decreased, and to reduce
the optical transmittance, the thickness is increased. 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.

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 from
about 40 to about 60% (or from 40 to 60%) because the
selective light absorbing layer 51, the semi-transparent film
41, and the protective film 42 are used together and because
the selective light absorbing layer 51 has an optical transmit-
tance ranging from about 10 to about 90% (or from 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 together, the effect
of preventing external light and increasing contrast can be
obtained by realizing an optical transmittance of about 40%,
which is substantially the same as, or higher than, the optical
transmittance of a conventional circular polarized plate.

Also, the black matrix layer 611s formed on asurface of the
selective light absorbing layer 51 opposite to the surface that
faces the sealing member 30.

The black matrix layer 61 is 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 areas of the organic
light emitting device 20 other than 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
exposes a portion of the first electrode 21 so that the first
electrode 21 is opened and has a step difference. The black
matrix layer or black matrix layers 61 are disposed on loca-
tions of the selective light absorbing layer 51 corresponding
to the pixel define layer 25.

The black matrix layer 61 is formed to a thickness ranging
from about 5 to about 20 um (or from 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 effectively blocks (or pre-
vents) 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.

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 gap
(or 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 conven-
tional 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.
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Table 1 summarizes contrasts between organic light emit-
ting 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 extet-
nal light was turned on and off using a NISTIR 6738 method
under an external light of 150 lux atmosphere after white
brightness was set at 100 cd/m”>.

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

The contrast of specimen 1 was measured under the con-
ditions described above after the black matrix layer 61 having
athickness of 1 um was spin coated on the sealing member 30,
and patterned. 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%.

Also, the contrast of specimen 3 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 on which the reflection preventive film 40 and the
selective light absorbing layer 51 were formed by patterning.
The contrast of specimen 4 was measured under the condi-
tions 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 about 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 be about 10 um, contrast
increases by about 20%.

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 a 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 con-
trolling the thickness of the black matrix layer 61, the thick-
ness of the selective light absorbing layer 51, and/or selection
of pigments included in the selective light absorbing layer 51,
and/or the refractive index and/or thickness of the reflection
preventive film 40.

Here, the thickness of the black matrix layer 61 may not
exceed 20 um for the realization of a thin organic light emit-
ting display device. Also, as described above, the thickness of
the black matrix layer 61 may have a thickness of at least 5 um
in order to perform the function of spacers. Also, the black
matrix layer 61 can be formed of an organic material com-
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posed of carbon black particles, a binder resin, and an optical
initiator, or can be a graphite film formed by using an inor-
ganic vacuum deposition method. However, the black matrix
layer 61 according to an embodiment ofthe present invention
is not limited thereto, that is, any suitable material that can
absorb external light can be used for forming the black matrix
layer 61.

As described above, the organic light emitting display
device can increase contrast because the selective light
absorbing layer 51 (that includes pigments that selectively
absorb light) and the black matrix layer 61 are included on the
sealing member 30. Also, the protective film 42 having a high
impact resistance is formed on the 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, the black matrix layer 61 that is relatively thick
is 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.

Organic light emitting display devices according to other
embodiments of the present invention will now be described
with reference to FIGS. 3 and 4. Hereinafter, features differ-
ent from the embodiment described with reference to FI1G. 1
will be described in more detail, and like numerals refer to
like elements.

Referring to FIG. 3, the organic light emitting display
device 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 a black matrix
layer 62.

The organic light emitting device 20 formed on the sub-
strate 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.

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
oppositely away from 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 refrac-
tive index less than that of the semi-transparent film 41 and
covering the semi-transparent film 41 (i.e., the semi-transpar-
ent film 41 is between the sealing member 30 and the protec-
tive film 42).

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 facing the
organic light emitting device 20 to cover the black matrix
layer (or layers) 62.

Referring to FIG. 4, the organic light emitting display
device 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 layer
(or layers) 63.

The organic light emitting device 20 formed on the sub-
strate 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.
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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
oppositely away from 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 refrac-
tive index less than that of the semi-transparent film 41 and
covering the semi-transparent film 41.

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 face the organic light emitting device 20, and
is 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.

As described above, an organic light emitting display
device according to an embodiment can increase contrast

because a selective light absorbing layer (e.g., layer 52, 53) 25

that includes pigments that selectively absorb light and a
black matrix layer (e.g., layer 62 and 63) are included on a
sealing member (e.g., member 30). Also, a protective film
(e.g., film 42) having a high impact resistance is formed on a
surface of the sealing member, and thus, an outer surface of
the organic light emitting display device can be protected
from external impact. Also, thick black matrix layer or layers
(e.g., layer(s) 62, 63) are employed on a surface of the selec-
tive light absorbing layer (e.g., layer 52, 53), and thus, pixel
units of the organic light emitting display device can be pro-
tected from external impact.

As such, in view of the foregoing, an organic light emitting
display device according to an embodiment of the present
invention can increase contrast.

While the present invention has been described in connec-
tion with certain exemplary embodiments, it is to be under-
stood that the invention is not limited to the disclosed embodi-
ments, but, on the contrary, is intended to cover various
modifications and equivalent arrangements included within
the spirit and scope of the appended claims, and equivalents
thereof.

What is claimed is:

1. An organic light emitting display device comprising:

a substrate;

a sealing member;

an organic light emitting device between the substrate and
the sealing member and for displaying images;

a selective light absorbing layer on a surface of the sealing
member facing the organic light emitting device and
comprising pigments for selectively absorbing light;
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a reflection preventive layer on at least one surface of the
sealing member; and

a black matrix layer on the selective light absorbing layer
and corresponding to non-emission areas of the organic
light emitting device.

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

wherein the organic light emitting device comprises:

a first electrode,

a pixel define layer on the first electrode and having an
opening for exposing the first electrode,

an organic light emitting layer on the first electrode
exposed by the opening, and

a second electrode on the organic light emitting layer,

wherein the black matrix layer is on the selective light
absorbing layer and corresponding to the pixel define
layer of the organic light emitting device.

3. The organic light emitting display device of claim 1,
wherein the selective light absorbing layer comprises a red
pigment and a blue pigment.

4. The organic light emitting display device of claim 1,
wherein the selective light absorbing layer has an optical
transmittance ranging from about 10 to about 90% at a wave-
length of about 550 nm.

5. The organic light emitting display device of claim 1,
wherein the black matrix layer has a thickness ranging from
about 5 to about 20 pm.

6. The organic light emitting display device of claim 1,
wherein the black matrix layer comprises a material selected
from the group consisting of carbon black particles and
graphite.

7. The organic light emitting display device of claim 1,
wherein the reflection preventive layer comprises:

a semi-transparent film for transmitting a portion of an
external light and for reflecting another portion of the
external light, and

a protective film covering the semi-transparent film,

wherein the semi-transparent film has a refractive index
greater than that of the protective film.

8. The organic light emitting display device of claim 7,
wherein the semi-transparent film comprises a material
selected from the group consisting of Au, Ag, and Ti.

9. The organic light emitting display device of claim 7,
wherein the protective film comprises a thermosetting resin.

10. The organic light emitting display device of claim 7,
wherein the protective film comprises a material selected
from the group consisting of urethane acrylate and epoxy
resin.

11. The organic light emitting display device of claim 7,
wherein the semi-transparent film has an optical transmit-
tance ranging from about 40 to about 80%.

12. The organic light emitting display device of claim 7,
wherein the semi-transparent film has a refractive index rang-
ing from about 1.5 to about 5.

13. The organic light emitting display device of claim 7,
wherein the semi-transparent film is a metal colloid.
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