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(57) ABSTRACT

An organic light emitting display device, including: a first
substrate on which a plurality of light emitting elements are
formed; a second substrate that is disposed to be opposed to
the first substrate; a primary dam member that is provided
between the first substrate and the second substrate in order to
surround the plurality of light emitting elements; a filler that
is filled between the first substrate and the second substrate
and in a first region defined by the primary dam member, an
auxiliary dam member that is between the first substrate and
the second substrate and in a second region outside the first
region, and is made of porous material; and an inorganic
sealant that is provided between the first substrate and the
second substrate and in a third region outside the first region
and the second region, and is jointed to the first substrate and
the second substrate.
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ORGANIC LIGHT EMITTING DISPLAY
DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority to and the benefit of
Korean Patent Application No. 10-2009-0024984, filed on
Mar. 24, 2009, in the Korean Intellectual Property Office, the
entire content of which is incorporated herein by reference.

BACKGROUND
[0002] 1. Field of the Invention
[0003] The following description relates to an organic light

emitting display device.

[0004] 2. Discussion of Related Art

[0005] An organic light emitting display device has a rela-
tively high viewing angle, high contrast, high response speed,
low power consumption, etc., so that its field of applications
has been expanded from a personal portable equipment such
as an MP3 player and a cellular phone to a television (TV). In
addition, the thickness of the organic light emitting display
device has been gradually reduced due to user demand.
[0006] However, if the thickness of the organic light emit-
ting display device is reduced too much, it may cause a
difficulty in securing mechanical reliability of the organic
light emitting display device if the device is dropped and/or
distorted. That is, if the mechanical reliability of the organic
light emitting display device is not secured, its sealing can be
easily broken even by a small impact so that life span char-
acteristics thereof are deteriorated.

[0007] In particular, since organic light emitting elements
that constitute a pixel include organic material that is rela-
tively weak against attack from moisture and/or oxygen,
material of an accompanying sealant has a great influence on
the mechanical reliability of the organic light emitting display
device and in protecting the organic light emitting elements
from moisture and/or oxygen using the sealant.

SUMMARY OF THE INVENTION

[0008] An aspect of an embodiment of the present inven-
tion is directed toward an organic light emitting display
device that can effectively block infiltration of moisture or
oxygen and improve mechanical reliability.

[0009] An aspect of an embodiment of the present inven-
tion is directed toward an organic light emitting display
device that can prevent or protect an inorganic sealant from
being contaminated by a sealant.

[0010] An aspect of an embodiment of the present inven-
tion is directed toward an organic light emitting display
device in which a space between a substrate on which a light
emitting device is formed and a sealing substrate is filled with
a sealant.

[0011] Anembodiment of the present invention provides an
organic light emitting display device. The organic light emit-
ting display device includes: a first substrate; a plurality of
light emitting elements on the first substrate; a second sub-
strate facing the first substrate; a primary dam member
between the first substrate and the second substrate and sur-
rounding the plurality of light emitting elements; a filler filled
between the first substrate and the second substrate and in a
first region defined by the primary dam member; an auxiliary
dam member between the first substrate and the second sub-
strate and in a second region outside the first region, the
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auxiliary dam member being composed of porous material;
and an inorganic sealant between the first substrate and the
second substrate and in a third region outside the first region
and the second region, the inorganic sealant being jointed to
the first substrate and the second substrate.

[0012] Here, the organic light emitting display device can
effectively block infiltration of moisture and/or oxygen by
using the inorganic sealant and/or improve pressure-resis-
tance characteristics, making it possible to have high life span
characteristics and mechanical reliability. Also, since the
filler overflowing the dam member (or the primary dam mem-
ber) is absorbed by the porous auxiliary dam member while
the substrate on which the light emitting elements are formed
is jointed to the sealing substrate, the contamination of the
inorganic sealant by the filler is blocked or prevented, making
it possible to reduce or minimize the sealing defect.

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. 1is a perspective schematic view of an organic
light emitting display device according to an embodiment of
the present invention;

[0015] FIG. 2 is a cross-sectional schematic view of the
organic light emitting display device taken along line 11-12 of
FIG. 1,

[0016] FIG. 3 is a cross-sectional schematic view of the
organic light emitting elements of FIG. 1;

[0017] FIGS.4A and 4B are plan schematic views showing
amethod for manufacturing an organic light emitting display
device according to an embodiment of the present invention;
[0018] FIGS. 5A, 5B, 5C, 5D, and 5E are cross-sectional
schematic views showing a method for manufacturing an
organic light emitting display device according to an embodi-
ment of the present invention; and

[0019] FIG. 6 is a cross-sectional schematic view of an
organic light emitting display device explaining an embodi-
ment of the present invention.

DETAILED DESCRIPTION

[0020] In the following detailed description, only certain
exemplary embodiments of the present invention have been
shown and described, simply by way of illustration. As those
skilled in the art would realize, the described embodiments
may be modified in various different ways, all without depart-
ing from the spirit or scope of the present invention. Accord-
ingly, 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 another element or be indirectly on the another
element with one or more intervening elements interposed
therebetween. Also, when an element is referred to as being
“connected to” another element, it can be directly connected
to the another element or be indirectly connected to the
another element with one or more intervening elements inter-
posed therebetween. Hereinafter, like reference numerals
refer to like elements.

[0021] Hereinafter, exemplary embodiments according to
the present invention will be described with reference to the
accompanying drawings.
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[0022] A use of inorganic sealant that effectively blocks
infiltration of moisture and/or oxygen may be considered as
being effective in order to improve life span characteristics of
an organic light emitting display device. However, the inor-
ganic material is easily released by impact or distortion,
thereby deteriorating mechanical reliability.

[0023] Anembodiment of the present invention provides an
organic light emitting display device having improved life
span characteristics by improving the use of the inorganic
sealant that effectively blocks infiltration of moisture and/or
oxygen.

[0024] FIG.11is aperspective schematic view explaining an
organic light emitting display device according to an embodi-
ment of the present invention, and FIG. 2 is a cross-sectional
schematic view of the organic light emitting display device
taken along line 11-12 of FIG. 1.

[0025] Referring to FIGS. 1 and 2, the organic light emit-
ting display device includes: a substrate 100 on which a
plurality of light emitting elements 130 are formed; a sealing
substrate 200 facing (or opposed to) the substrate 100; a dam
member (or primary dam member) 220 provided between the
substrate 100 and the sealing substrate 200 and surrounding
the plurality of light emitting elements 130; a filler 300 filled
between the substrate 100 and the sealing substrate 200 and in
a first region defined by the dam member 220 (or defined by
an inner side of the dam member 220); an auxiliary dam
member 230 provided between the substrate 100 and the
sealing substrate 200 and in a second region outside the first
region (or defined by an outer side of the dam member 220);
and an inorganic sealant 210 provided between the substrate
100 and the sealing substrate 200, in the third region outside
of the first and second regions (or defined by an outer side of
the auxiliary dam member 230), and jointed to the substrate
100 and the sealing substrate 200.

[0026] The substrate 100 is defined with a display region
120 and anon-display region 140 that is a peripheral region of
the display region 120. The plurality of light emitting ele-
ments 130 are formed in the display region 120, and a driving
circuit 160 that drives the plurality of light emitting elements
130 is disposed in the non-display region 140.

[0027] Referring to FIG. 3, the light emitting element 130,
which is an organic light emitting element, includes an anode
element 131, a cathode electrode 134, and an organic light
emitting layer 133 between the anode electrode 131 and the
cathode electrode 134. The organic light emitting layer 133 is
formed on a light emitting region (a region where the anode
electrode 131 is exposed) defined by a pixel definition layer
132. The organic light emitting layer 133 may include a hole
injection layer, a hole transport layer, an electron transport
layer, and an electron injection layer.

[0028] Also, a thin film transistor 110 that controls an
operation and a capacitor that maintains a signal can be con-
nected to the light emitting element 130. The thin film tran-
sistor 110 includes a semiconductor layer 112 that provides
source and drain regions and a channel region, a gate elec-
trode 114 that is insulated from the semiconductor layer 112
by a gate insulating layer 113, and source and drain electrodes
116 that are connected to the semiconductor layer 112 on the
source and drain regions through a contact hole formed on an
insulating layer 115 and the gate insulating layer 113. In
addition, a buffer layer 111 and a planarization insulating
layer 117 are provided and shown in FIG. 3.

[0029] Thesealing substrate 200 is disposed to overlap with
portions of the display region 120 and the non-display region.
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In the case of a top emission structure, the sealing substrate
200 may be made of a transparent material such as glass, and
in the case of a bottom emission structure, the sealing sub-
strate 200 may be made of an opaque material.

[0030] The inorganic sealant 210 is made of frit that is
melted by laser or infrared rays to be jointed to the substrate
100 and the sealing substrate 200, etc. Such an inorganic
sealant 210 is provided between the substrate 100 and the
sealing substrate 200 in order to surround the light emitting
elements 130, thereby preventing or blocking external mois-
ture and/or oxygen from infiltrating the light emitting ele-
ments 130.

[0031] The filler 300 is filled in the first region between the
substrate 100 and the sealing substrate 200 and defined by the
dam member 220. The filler 300 is colorless (transparent)
liquid-phase material having transmittance of 90% or more in
a visible light region such as a glass substrate. The filler 300
may use inert liquid, liquid-phase silicon, silicon oils, epoxy-
based, acryl-based, photosensitive resin, etc.

[0032] The inert liquid may be selected from the group
consisting of perfluorocarbon and fluorinert that have a high
stability, i.e., a reacting material that does not react or is inert
to constitutes of the light emitting element 130. Also, the
liquid-phase silicon and the silicon oils exemplarily have no
phase-change in a temperature range from —40° C. to 100° C.
and have volume variation within 5%. The silicon oils may
be, for example, selected from the group consisting of hex-
amethyldisiloxane, octamethyltrisiloxane, decamethyltet-
rasiloxane, dodecamethylpentasiloxane, and polydimethylsi-
loxanes.

[0033] The dam member 220 maintains the shape of the
filler 300 by blocking or preventing the flow of the filler 300.
The dam member 220 may be made of inorganic material
and/or organic material. The inorganic material may use frit,
and the organic material may use epoxy, epoxy acrylate,
silicons, etc. In the embodiment, the organic material is com-
posed of bisphenol-A type epoxy, cycloaliphatics epoxy
resin, phenyl silicon resin, and acrylic epoxy resin, etc.
[0034] When the filler 300 overflows the dam member 220,
the auxiliary dam member 230 absorbs the overflowed filler
300 to block or prevent the filler 300 from being contacted
with the inorganic sealant 210. The auxiliary dam member
230 is made of suitable porous inorganic and/or organic mate-
rial that effectively absorbs liquid having a low viscosity and
does not generate noxious gas. For example, the porous inor-
ganic material may use frit, silica gel, etc., and the porous
organic material may use carbon, foaming resin (Styrofoam),
etc. Also, the auxiliary dam member 230 is exemplarily
formed having a width between 50 and 100 pum in order to
reduce or minimize a dead space and to thereby increase or
maximize an absorption effect.

[0035] The present invention will be described in more
detail through a method for manufacturing an organic light
emitting display device according to an embodiment of the
present invention.

[0036] FIGS.4A and 4B are plan schematic views showing
a method for manufacturing an organic light emitting display
device according to an embodiment of the present invention,
and FIGS. 5A to 5E are cross-sectional schematic views
showing a method for manufacturing an organic light emit-
ting display device according to an embodiment of the present
invention, wherein FIGS. 5A to 5E show a cross-section of
parts of the organic light emitting display device taken along
line 111-112 of FIG. 4B.
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[0037] Referringto FIG. 4A, the substrate 100 on which the
plurality of light emitting elements 130 are formed is initially
prepared. The substrate 100 is defined with the display region
120 and the non-display region 140 that is the peripheral
region of the display region 120. The plurality of light emit-
ting elements 130 may be formed on the substrate 100 and in
the display region 120, and a driving circuit 160 that drives the
light emitting elements 130 may be disposed on the substrate
100 and in the non-display region 140.

[0038] Referring to FIG. 3, the light emitting element 130
may be formed of the organic light emitting element that
includes the anode electrode 131, the organic light emitting
layer 133, and the cathode electrode, and may further include
the thin film transistor 110 that controls an operation of the
organic light emitting element and a capacitor that maintains
a signal. A manufacturing process of the organic light emit-
ting element may be appreciated by referring to Korean Laid-
Open Patent Publication Nos. 2002-0047889 (laid-open pub-
lication date: Jun. 22, 2002) and 2003-0092873 (laid-open
publication date: Dec. 6, 2003), the entire content of which is
incorporated herein by reference.

[0039] Referring to FIGS. 4B and 5A, the sealing substrate
200 that seals the light emitting element 130 on the display
region 120 is prepared. The sealing substrate 200 may have a
size that is overlapped with portions of the display region 120
and the non-display region 140. The sealing substrate 200
may use a transparent substrate such as glass in the case of a
top emission structure, and may use an opaque substrate in the
case of a bottom emission structure.

[0040] An inorganic sealant 210 is formed along an outer
region of the sealing substrate 200. The inorganic sealant 210
may use frit, wherein it is coated through a dispenser and/or
screen printing process. Frit generally refers to glass raw
material in a powder shape. However, in embodiments of the
present invention, the frit refers to a paste with an infrared ray
absorber, an organic binder, and a filler for reducing thermal
expansion coefficient, etc. that are included in a main mate-
rial, such as SiO2, etc. If the frit in the paste state is subject to
a dry and/or burning process, the organic binder and moisture
are removed so that the frit is hardened. The laser and/or
infrared absorber may include a transition metal compound,
exemplarily, a vanadium compound.

[0041] Referringto FIGS. 4B and 5B, the dam member 220
is formed on the sealing substrate 200 in a region defined by
the inorganic sealant 210 (or defined by the inner side of the
inorganic sealant 210) in order to surround the display region
120, and the auxiliary dam member 230 is formed on the
sealing substrate 200 between the dam member 220 and the
inorganic sealant 210 in order to surround the dam member
220.

[0042] Thedam member 220 may be made of organic mate-
rial and/or inorganic material, and the auxiliary dam member
230 may be made of porous inorganic material and/or organic
material that can absorb a filler 300. The dam member 220
and the auxiliary dam member 230 may be coated through a
dispenser and/or a screen printing process. Here, the coated
amount is determined by considering the distance from the
light emitting element 130 positioned at the outer-most por-
tion of the display region 120 to the inorganic sealant 210 and
the height of the dam member 220 and the auxiliary dam
member 230. If the height of the dam member 220 and the
auxiliary dam member 230 is higher than that of the inorganic
sealant 210, it is difficult to join the inorganic sealant 210 to
the substrate 100. Therefore, it is exemplar that the height of
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the dam member 220 and the auxiliary dam member 230 is
equal to or lower than that of the inorganic sealant 210.
[0043] Also, the dam member 220 and the auxiliary dam
member 230 made of material having low viscosity is easily
collapsed so that if they in the coated state are temporarily-
hardened, they are structurally hardened, making it possible
to reinforce a dam function. The temporary-hardening may
use heat, electron beam and/or ultraviolet rays according to
the material characteristics of the material utilized.

[0044] In one embodiment, the dam member 220 and the
auxiliary dam member 230 are formed after the inorganic
sealant 210 is formed, however, the formation order may be
changed according to the design and process conditions.
[0045] Referring to FIG. 5C, the liquid-phase filler 300 is
providedto the sealing substrate 200 in the first region defined
by the dam member 220 (or defined by the inner side of the
dam member 220). The filler 300 may be provided through an
inkjet, a dispenser, a screen printing or a one drop filling
(ODF), etc. For example, the filler 300 having viscosity
between 1 and 2000 cPs may be loaded onto the sealing
substrate 200 in the first region defined by the inner side of the
dam member 220 using the ODF equipment. In this case, the
appropriate amount to volume of the theoretical inner space
may be easily controlled.

[0046] Referring to FIG. 5D, the substrate 100 and the
sealing substrate 200 are then disposed to be opposed to each
other. For example, the substrate 100 is mounted on an upper
chuck of the junction device, the sealing substrate 200 is
mounted on a lower chuck thereof, and then the substrate 100
is jointed to the sealing substrate 200. As the substrate 100 is
jointed to the sealing substrate 200, the filler 300 is filled in
the first region defined by the inner side of the dam member
220, and the flow of the filler 300 is prevented by the dam
member 220 so that the shape of the filler 300 is maintained.
Here, the substrate 100 and the sealing substrate 200 can be
pressurized so that the space between the light emitting ele-
ments 130 and the sealing substrate 200 is completely filled
with the filler 300.

[0047] Referring to FIG. SE, laser and/or infrared rays are
emitted along the inorganic material 210 in the state where the
substrate 100 is joined to the sealing substrate 200. As laser
and/or infrared rays are absorbed to generate heat, the inor-
ganic sealant 210 is melted to be jointed to the substrate 100
and the sealing substrate 200, such that the light emitting
elements 130 are thereby sealed.

[0048] When emitting laser and/or infrared rays along the
inorganic sealant 210, laser and/or infrared rays can be emit-
ted only to a desired region using a mask and/or a protective
film (not shown), and the filler 300 can be hardened using
heat, electron beam and/or ultraviolet rays (UV) in the state
where the elements 130 are sealed as described above.
[0049] In a structure where the auxiliary dam member 230
is not provided as shown in FIG. 6, the filler 300 may contact
the inorganic sealant 210 by overflowing the dam member
220 while the substrate 100 is jointed to the sealing substrate
200 as shown in FIG. 5. In this case, the inorganic sealant 210
is contaminated by the filler 300 so that when the inorganic
sealant 210 is jointed to the substrate 100 by emitting laser
and/or infrared rays, the inorganic sealant 210 is not com-
pletely jointed to the substrate 100 so that the sealed state is
deteriorated. However, in an embodiment of the present
invention having a structure where the auxiliary dam member
230 is provided, the filler 300 overflowing the dam member
220 is absorbed by the porous auxiliary dam member 230,
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making it possible to effectively block or prevent the inor-
ganic sealant 210 from being contacted with the filler 300.
[0050] An embodiment of the present invention describes
the case where the display region 210 is sealed by the inor-
ganic sealant 210, however, the present invention is not lim-
ited thereto, and a driving circuit 160 may also be sealed by
the inorganic sealant 210. Also, an embodiment of the present
invention describes the case where the inorganic sealant 210
and the auxiliary dam member 230 are formed on the sealing
substrate 200, having a single structure, however, the present
invention is not limited thereto, and they may be formed on
the substrate 100 and/or may be formed to have a double
structure or a multiple structure (e.g., a double or multiple
layers). For example, the inorganic sealant 210 may formed to
have a double structure or a multiple structure in order to
enhance a sealing effect, or the auxiliary dam member 220
may be formed having a double structure or a multiple struc-
ture in order to effectively block or prevent the defect due to
the overflow of the filler 300.

[0051] While the present invention has been described in
connection with certain exemplary embodiments, it is to be
understood that the invention is not limited to the disclosed
embodiments, but, on the contrary, is intended to cover vari-
ous 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 light emitting elements on the first substrate;

a second substrate facing the first substrate;

a primary dam member between the first substrate and the
second substrate and surrounding the plurality of light
emitting elements;

a filler filled between the first substrate and the second
substrate and in a first region defined by the primary dam
member;

an auxiliary dam member between the first substrate and
the second substrate and in a second region outside the
first region, the auxiliary dam member being composed
of porous material; and

an inorganic sealant between the first substrate and the
second substrate and in a third region outside the first
region and the second region, the inorganic sealant being
jointed to the first substrate and the second substrate.

2. The organic light emitting display device as claimed in
claim 1, wherein the filler is composed of a material selected
from the group consisting of inert liquids, liquid-phase sili-
con, silicon oils, epoxy-based resins, acryl-based resins, pho-
tosensitive resins, and combinations thereof.

3. The organic light emitting display device as claimed in
claim 1, wherein the primary dam member is composed of
frit.

4. The organic light emitting display device as claimed in
claim 1, wherein the primary dam member comprises a mate-
rial selected from the group consisting of epoxies, epoxy
acrylates, bisphenol-A type epoxies, cycloaliphatics epoxy
resins, phenyl silicon resins, acrylic epoxy resins, and com-
binations thereof.

5. The organic light emitting display device as claimed in
claim 1, wherein the porous material comprises a material
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selected from the group consisting of frits, carbons, silica
gels, foaming resins, and combinations thereof.

6. The organic light emitting display device as claimed in
claim 1, wherein the auxiliary dam member has a width
between about 50 and about 100 pum.

7. The organic light emitting display device as claimed in
claim 1, wherein the inorganic sealant is composed of frit.

8. The organic light emitting display device as claimed in
claim 7, wherein the frit is a laser or infrared ray melted frit.

9. The organic light emitting display device as claimed in
claim 1, wherein the second region is between the primary
dam member and the inorganic sealant.

10. An organic light emitting display device, comprising:

a first substrate;

a second substrate facing the first substrate;

a plurality of light emitting elements between the first
substrate and the second substrate;

a primary dam member between the first substrate and the
second substrate and surrounding the plurality of light
emitting elements;

a filler filled between the first substrate and the second
substrate and in a first region defined by the primary dam
member;

an auxiliary dam member between the first substrate and
the second substrate and in a second region outside the
first region, the auxiliary dam member being composed
of porous material; and

an inorganic sealant between the first substrate and the
second substrate and in a third region outside the first
region and the second region, the inorganic sealant being
jointed to the first substrate and the second substrate.

11. An organic light emitting display device, comprising:

a first substrate;

a second substrate facing the first substrate;

a plurality of light emitting elements between the first
substrate and the second substrate;

a primary dam member between the first substrate and the
second substrate and surrounding the plurality of light
emitting elements;

a filler filled between the first substrate and the second
substrate and in a first region defined by an inner side of
the primary dam member;

an auxiliary dam member between the first substrate and
the second substrate and in a second region defined by an
outer side of the primary dam member, the auxiliary dam
member being composed of porous material; and

an inorganic sealant between the first substrate and the
second substrate and in a third region defined by an outer
side of the auxiliary dam member, the inorganic sealant
being jointed to the first substrate and the second sub-
strate.

12. The organic light emitting display device as claimed in
claim 11, wherein the second region is further defined by an
inner side of the inorganic sealant facing the outer side of the
primary dam member.
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