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ORGANIC LIGHT EMITTING DISPLAY
DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims priority to and the benefit of
Korean Patent Application No. 10-2008-0123827, filed on
Dec. 8, 2008, in the Korean Intellectual Property Office, the
entire content of which is incorporated herein by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to an organic light
emitting display device.

[0004] 2. Description of Related Art

[0005] An organic light emitting display device, a next
generation display that features self-light emission, has excel-
lent viewing angle, contrast, response speed and power con-
sumption, and is thinner, lighter and simpler than a liquid
crystal display device (LCD), Such an organic light emitting
display device has been spotlighted as a display for a portable
terminal, a telephone, a computer, a game machine, etc., due
to these features.

[0006] An organic light emitting display device includes
organic light emitting devices constituting pixels located at
crossings of scan lines and data lines in a matrix. The organic
light emitting device includes an anode electrode, a cathode
electrode and an organic thin film layer formed between the
anode electrode and the cathode electrode, and includes a
hole transport layer, an organic light emitting layer, and an
electron transport layer, when a predetermined voltage is
applied to the anode electrode and the cathode electrode,
holes injected through the anode electrode and electrons
injected through the cathode electrode are re-combined in the
light emitting layer, thereby emitting light due to an energy
difference generated during the process.

[0007] The conventional organic light emitting device
includes organic material and metal electrodes such that lumi-
nescent properties deteriorate and electrodes are oxidized or
stripped if exposed to oxygen or moisture in the air. There-
fore, in order to prevent this, a sealing technique using a
sealing substrate to seal the organic light emitting device is
used.

[0008] However, with such a sealing technique, the sealing
substrate is arranged to be parallel to the substrate on which
the organic light emitting device is formed so that as the
display device increases in size, the display device further
droops due to its weight such that the sealing substrate con-
tacts the organic light emitting device or an image distortion
occurs.

SUMMARY OF THE INVENTION

[0009] In an embodiment according to the present inven-
tion, an organic light emitting display device having a uni-
form interval between substrates and having high impact
resistance is provided.

[0010] In another embodiment according to the present
invention, an organic light emitting display device capable of
easily arranging substrates during the manufacturing process
thereof is provided.

[0011] An embodiment according to the present invention
provides an organic light emitting display device comprising
a first substrate, a plurality of organic light emitting devices
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on the first substrate, a second substrate arranged opposite
and substantially parallel to the first substrate with the organic
light emitting devices therebetween, a plurality of spacers
between the organic light emitting devices and the second
substrate, and a plurality of fillers alternately arranged with
the spacers and configured to fill in space between the first
substrate and the second substrate, wherein at least portions
of'the spacers overlap with a plurality of light emitting regions
corresponding to the organic light emitting devices. The spac-
ers and fillers may be composed of transparent insulating
materials having a transmittance between about 70 to 100%,
and the difference in a refractive index between the spacers
and the fillers is preferably 0.4 or less.

[0012] The thin film transistor may include a semiconduc-
tor layer including a source region, a drain region and a
channel region, a gate electrode insulated from the semicon-
ductor layer by a gate insulating layer, and a source electrode
coupled to the source region of the semiconductor layer and a
drain electrode coupled to the drain region of the semicon-
ductor layer, wherein one of the source electrode or the drain
electrode is coupled to an associated one of the first elec-
trodes.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] The accompanying drawings, together with the
specification, illustrate exemplary embodiments of the
present invention, and, together with the description, serve to
explain the principles of the present invention.

[0014] FIG. 1 is a schematic plan view of an organic light
emitting display device according to an embodiment of the
present invention;

[0015] FIG. 2A is a simplified schematic cross-sectional
view taken along the line 11-12 of the organic light emitting
display device of FIG. 1 according to an embodiment of the
present invention;

[0016] FIG. 2B is a simplified schematic cross-sectional
view taken along the line 11-12 of the organic light emitting
display device of FIG. 1 according to another embodiment of
the present invention;

[0017] FIG. 3 is a cross-sectional view of portion A of the
organic light emitting display devices of FIGS. 2A and 2B
according to an embodiment of the present invention;
[0018] FIG. 4 is a cross-sectional view of portion A of the
organic light emitting display devices of FIGS. 2A and 2B
according to an embodiment of the present invention; and
[0019] FIGS. 5A to 5H are plan views illustrating various
arrangements of spacers according to embodiments of the
present invention.

DETAILED DESCRIPTION

[0020] Inthe following detailed description, certain exem-
plary embodiments of the present invention have been shown
and described, by way of illustration. As those skilled in the
art would realize, the described embodiments may be modi-
fied in various different ways, all without departing from the
spirit or scope of the present invention. Accordingly, the
drawings and description are to be regarded as illustrative in
nature and not restrictive. In addition, when an element is
referred to as being “on” another element, it can be directly on
the element or be indirectly on the element with one or more
intervening elements interposed therebetween. Also, when an
element is referred to as being “connected to” or “coupled to”
another element, it can be directly connected to or coupled to
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the element, respectively or be indirectly connected to or
coupled to the element, respectively with one or more inter-
vening elements interposed therebetween. Hereinafter, like
reference numerals refer to like elements.

[0021] Hereinafter, exemplary embodiments of the present
invention will be described in more detail with reference to
the accompanying drawings.

[0022] FIG. 1 is a schematic plan view of an organic light
emitting display device according to an embodiment of the
present invention. FIG. 2A is a simplified schematic cross-
sectional view taken along the line 11-12 of the organic light
emitting display device of FIG.1 according to an embodiment
of the present invention. FIG. 2B is a simplified schematic
cross-sectional view taken along the line 11-12 of the organic
light emitting display device of FIG. 1 according to another
embodiment of the present invention.

[0023] Referring to FIG. 1, a substrate 100 (e.g., a first
substrate) includes a pixel region 110 and a non-pixel region
120. The non-pixel region 120 is a region surrounding the
pixel region 110 or a region other than the pixel region 110.
[0024] The pixel region 110 of the substrate 100 includes a
plurality of organic light emitting devices 220 connected
between scan lines 130 and data lines 140 in a matrix. The
non-pixel region 120 of the substrate 100 includes the scan
lines 130 and data lines 140 extended from the pixel region
110, power supply lines configured to operate the organic
light emitting devices 220, and a scan driver 150 and a data
driver 160 configured to process signals externally provided
to the scan driver 150 and the data driver 160 through pads
170 to supply the signals to the scan lines 130 and the data
lines 140. The scan driver 150 and the data driver 160 include
driving circuits configured to convert the signals externally
provided through the pads 170 into scan signals and data
signals selectively to drive the organic light emitting devices
220.

[0025] Referring to FIG. 2A, a sealing substrate 300 (e.g.,
the second substrate) is arranged to face the substrate 100 in
order to seal the pixel region 110, and the sealing substrate
300 is bonded to the substrate 100 by sealing material 340.
The sealing substrate 300 is shown in FIG. 2A as being over
the substrate 100 with the organic light emitting device 220
therebetween. The sealing substrate 300 is configured to be
separated from the substrate 100 by a predetermined distance
utilizing a plurality of spacers 320 between the organic light
emitting devices 220 and the sealing substrate 300. A plural-
ity of fillers 400 are alternately arranged with the spacers 320
and configured to fill in space between the first substrate and
the second substrate and the sealing material 340.

[0026] FIG.2A shows the sealing material 340 between the
substrate 100 and the sealing substrate 300 in order to sur-
round the organic light emitting device 220. However, as
shown in FIG. 2B, the organic light emitting device 220 is
sealed by the filler 400 so that the substrate 100 may be
bonded to the sealing substrate 300.

[0027] FIG. 3 is a cross-sectional view of portion A of the
organic light emitting display devices of FIGS. 2A and 2B
according to an embodiment of the present invention.
[0028] The organic light emitting devices 220 include a
plurality of anode electrode 231 (e.g., first electrodes) on the
substrate 100 (e.g., the first substrate), a plurality of pixel
defining layers 232 on the substrate 100 alternatingly
arranged with the anode electrodes 231 and defining light
emitting regions E between successive ones of the pixel defin-
ing layers, a plurality of organic thin film layers 233 (e.g.,
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organic light emitting layers) on the anode electrodes 231
oriented substantially on the light emitting regions E, and at
least one cathode electrode 234 (e.g., second electrode)
formed on the organic thin film layers 233 and the pixel
defining layers 232. In an aspect, the spacers 320 contact the
at least one cathode electrode 234 and the sealing substrate
300.

[0029] FIG. 4 is a cross-sectional view of portion A of the
organic light emitting display devices of FIGS. 2A and 2B
according to another embodiment of the present invention. A
thin film transistor 115 for controlling an operation and a
capacitor for maintaining signals are connected to the organic
light emitting device 220. For convenience of explanation,
only the organic light emitting device 220 and the thin film
transistor 115 will be described.

[0030] The organic light emitting device 220 includes an
anode electrode 241, a cathode electrode 244 and an organic
thin film layer 243 between the anode electrode 241 and the
cathode electrode 244. The organic thin film layer 243 is on
the anode electrode 241 of'the light emitting region E defined
by space between successive ones of the pixel defining layers
242. The organic thin film layer 243 may include a hole
injection layer, a hole transport layer, an electron transport
layer, and an electron injection layer. The cathode electrode
244 is on the organic thin film layer 243 and the pixel defining
layer 242.

[0031] The thin film transistor 115 includes a semiconduc-
tor layer 104 including a source region, a drain region and a
channel region, a gate electrode 102 insulated from the semi-
conductor layer 104 by a gate insulating layer 103, and source
and drain electrodes 105 coupled to the the source and drain
region of the semiconductor layer 104, wherein one of the
source or drain electrode 105 is coupled to the anode elec-
trode 241. Reference numerals 101 and 106, not explained,
indicate a buffer layer 101 and a planarized insulating layer
106, respectively.

[0032] In the described embodiment, the spacers 320 and
the fillers 400 are made of transparent materials that do not
reduce light emitted from the organic light emitting devices
220 and do not lower visibility and image quality. The trans-
parent materials are insulating materials having a transmit-
tance between about 70 to 100% in a visible region, wherein
a difference in a refractive index between the two materials is
between about 0.01 to 0.4. For example, the spacers 320,
which are made of transparent photosensitive resin having a
refractive index of between about 1.3 to 1.7, contains a binder
composition (resin having a weight-average molecular
weight of about 1000 to 300000), a polymerizable compound,
and a photopolymerization initiator. For example, the photo-
sensitive resin is made of polyimide resin, silicon, epoxy,
acrylate resin, diazo resin, azide resin, polyvinyl based resin,
polyester resin, carboxyl based resin or a copolymer resin
composition thereof. Also, the filler 400, which is transparent
heat having a chemically high stability, electronic beam, or
UV curing material, may be selected from epoxy, urethane
acrylate, epoxy acrylate, bisphenol-A epoxy, cycloaliphatic
epoxy resin, phenyl silicon resin, or a group consisting of
rubber, acrylic epoxy resin and aliphatic urethane acrylate
based resin, or silicon, or a group consisting of hexamethyl-
disiloxane, octamethyldisiloxane, decamethylpentasiloxane,
dodecamethylpentasiloxane, and polydimethylsiloxane, as
silicon oil.

[0033] As described above, the sealing technique of filling
the space between the substrate and the sealing substrate 300
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with the filler 400 can remarkably improve impact resistance
in the organic light emitting display devices having a thin
thickness. If there are no spacers 320 alternatingly arranged
with the fillers 400, the distance between the substrate 100
and the sealing substrate 300 is not uniform, resulting in
difficulty in maintaining a consistent amount of the fillers
400. Consequently, the fillers 400 may overflow, the sealing
material 340 may collapse or the space between the substrates
100, 300 are not completely filled, etc. Therefore, the use of
the spacers 320 together with the fillers 400 is indispensable
in constantly maintaining the desired space between the sub-
strate 100 and the sealing substrate 300 while improving the
impact resistance of the organic light emitting display device.

[0034] Ifthe spacers 320 are made of opaque material, the
positions of the spacers 320 should be limited to the non-
lighting regions such that the interval between spacers 320
corresponds to the pitch between the organic light emitting
devices 220. Also, if a misalignment occurs when the sub-
strate 100 is bonded to the sealing substrate 300, the size of
the light emitting region is reduced or the spacers 320 cause
emitted light to be reduced. Therefore, a process margin is
increased when a high definition image (high density) display
device is manufactured such that potential shading of the
emitted light from the spacers 320 is reduced.

[0035] Therefore, in the described embodiment the spacers
320 and the fillers 400 are made of transparent materials
having refractive indexes similar to each other to reduce or
minimize the reduction of emitted light and the lowering of
visibility and image quality such that the distance between the
substrate 100 and the sealing substrate 300 is maintained
constant. Although portions or all of the spacers 320 overlap
with the light emitting regions E, that is, the widths of the
spacers 320 are larger than the pitch P between the organic
light emitting devices 220, lowering of the visibility and
image quality from the shading of the spacers 320 does not
occur. Accordingly, the positions of the spacers 320 are not
limited to the non-light emitting region such that the process
margin can be greatly improved when aligning the substrate
100 and the sealing substrate 300 during the manufacturing
process.

[0036] FIGS. 5A to SH are plan views illustrating various
arrangements of spacers according to embodiments of the
present invention, wherein the spacers 320 are formed on the
sealing substrate 300 in the manufacturing process. For
example, the spacer layers having a thickness of several um to
tens of um are formed on the sealing substrate 300 using a
spin coating method, a slit coating method, and a printing
method, and then are patterned using a photographic method
and an etching method, thereby making it possible to form
spacers 320 in diverse shapes.

[0037] The spacers 320 may be formed in circular or qua-
drangular dot shapes (FIGS. 5A, 5B and 5C), rectangular dot
shape (FIGS. 5D, 5E, and 5F), and stripe shapes (FIGS. 5G
and 5H), etc. Such arranged positions are not limited to the
non-light emitting region such that the spacers 320 may be
arranged irregularly. Also, the spacers 320 may be formed in
hemispherical shapes or trapezoid shapes having an upper
cross-section smaller than a lower cross-section in order to
minimize the contact area with the cathode electrodes 234
and 244.

[0038] While the present invention has been described in
connection with certain exemplary embodiments, it is to be
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understood that the invention is not limited to the disclosed
embodiment, 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 first substrate;

a plurality of organic light emitting devices on the first
substrate;

a second substrate arranged opposite and substantially par-
allel to the first substrate with the organic light emitting
devices therebetween;

a plurality of spacers between the organic light emitting
devices and the second substrate; and

a plurality of fillers alternately arranged with the spacers
and configured to fill in space between the first substrate
and the second substrate,

wherein at least portions of the spacers overlap with a
plurality of light emitting regions corresponding to the
organic light emitting devices.

2. The organic light emitting display device according to

claim 1, wherein the spacers are on the second substrate.

3. The organic light emitting display device according to
claim 1, wherein a width of the spacers is greater than an
interval between the organic light emitting devices.

4. The organic light emitting display device according to
claim 1, wherein the spacers and the fillers have a transmit-
tance between about 70% to 100%, and a difference in a
refractive index between the spacers and the fillers is between
about 0.01 to 0.4.

5. The organic light emitting display device according to
claim 4, wherein the refractive index of the spacers is between
about 1.3 t0 1.7,

6. The organic light emitting display device according to
claim 5, wherein the spacers comprise photosensitive resin.

7. The organic light emitting display device according to
claim 6, wherein the photosensitive resin comprises a binder
composition, a polymerizable compound, and a photopoly-
merization initiator.

8. The organic light emitting display device according to
claim 6, wherein the photosensitive resin is made of polyim-
ide resin, silicon, epoxy, acrylate resin, diazo resin, azide
resin, polyvinyl based resin, polyester resin, and carboxyl
based resin.

9. The organic light emitting display device according to
claim 1, further comprising:

a plurality of first electrodes on the first substrate;

a plurality of pixel defining layers on the first substrate

alternatingly arranged with the first electrodes;

a plurality of organic light emitting layers on the first
electrodes, wherein the organic light emitting layers and
the first electrodes define the light emitting regions; and

at least one second electrode on the pixel defining layers
and the organic light emitting layers, wherein the spac-
ers contact the at least one second electrode and the
second substrate.

10. The organic light emitting display device according to

claim 9, further comprising:

a thin film transistor connected to each of the first elec-
trodes.
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11. The organic light emitting display device according to
claim 10, wherein the thin film transistor comprises:

a semiconductor layer including a source region, a drain
region and a channel region;

a gate electrode insulated from the semiconductor layer by
a gate insulating layer; and

a source electrode coupled to the source region of the
semiconductor layer and a drain electrode coupled to the
drain region of the semiconductor layer,

wherein one of the source electrode or the drain electrode
is coupled to corresponding one of the first electrodes.
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12. The organic light emitting display device according to
claim 1, wherein the first substrate is bonded to the second
substrate utilizing the fillers.

13. The organic light emitting display device according to
claim 1, further comprising:
a sealing material between the first substrate and the sec-

ond substrate configured to surround the organic light
emitting devices.
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