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(57) ABSTRACT

An organic light emitting display device according to an
exemplary embodiment of the present disclosure includes: a
first substrate provided with a thin film transistor layer where
a plurality of pixels are formed; a second substrate covering
the first substrate; and a sealant formed along edges of the first
and second substrates to bond both of the first and second
substrates, wherein the sealant is formed above the thin film
transistor of the first substrate, the sealant comprises an
organic sealant and a protection member formed outside of
the organic sealant, and the protection member is formed of a
dual layer of an inorganic layer and an elastic member.
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FIG. 1
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FIG. 2
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FIG. 6
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FIG. 7
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FIG. 8
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FIG. 9
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FIG. 10
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FIG. 11
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FIG. 12

Prepare first substrate where a plurality of organic light
emitting elements are formed and second substrate

;

Provide organic sealant between first substrate
and second substrate

'

Cure organic sealant by irradiating ultraviolet rays |~ S30

'

Form inorganic layer in outer side of organic sealant |~ S40

'

Form protection member in outer side of inorganic layer }~ S50
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FIG. 13

Prepare first substrate where a plurality of organic light

emitting elements are formed and second substrate 510
Provide organic sealant between first substrate 520

and second substrate

'

Cure organic sealant by irradiating ultraviolet rays |~ S30

'

Form inorganic layer in outer side of organic sealant |~ S40

'

Form protection member in outer side of inorganic layer f~ S50

'

Form inorganic layer in outer side of protection member |~ S60
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ORGANIC LIGHT EMITTING DISPLAY
DEVICE AND METHOD FOR
MANUFACTURING THE SAME

INCORPORATION BY REFERENCE TO ANY
PRIORITY APPLICATIONS

[0001] Any and all applications for which a foreign or
domestic priority claim is identified in the Application Data
Sheet as filed with the present application are hereby incor-
porated by reference under 37 CFR 1.57. This application
claims priority to and the benefit of Korean Patent Applica-
tion No. 10-2014-0147446 filed in the Korean Intellectual
Property Office on Oct. 28, 2014, the entire contents of which
are incorporated herein by reference.

BACKGROUND

[0002] 1.Field

[0003] This disclosure relates to an organic light emitting
device and a manufacturing method thereof.

[0004] 2. Description of the Related Technology

[0005] Rapid development in electronics technology has
been to make more practical flat displays such as a liquid
crystal display, a plasma display, an electroluminescent (EL)
display, a light emitting diode (LED) display, and the like. In
particular, the EL display has advantages in high light emis-
sion efficiency, a wide light viewing angle, and rapid response
speed.

[0006] Amongthe EL displays, an organic EL. element (i.e.,
an organic light emitting element), which is an organic elec-
tronic element, is formed by providing a multi-layered
organic thin film formed of an emission layer, a hole injection
layer, and an electron injection layer between a pair of elec-
trodes on a substrate. The organic light emitting element
emits light from recombination of electrons and holes that are
injected to an emission layer.

[0007] In addition, unlike a conventional thin film transis-
tor liquid crystal display (TFT-LCD), an organic light emit-
ting element does not require a separate light source, and
accordingly, the volume and weight of the element can be
reduced and it can be driven with a lower voltage compared to
a plasma display device (PDP).

[0008] Meanwhile, an organic emission layer and an elec-
trode in the organic light emitting element can be easily
oxidized by oxygen or moisture, and therefore permeation of
oxygen or moisture into the organic light emitting element
needs to be prevented.

[0009] It is to be understood that this background of the
technology section is intended to provide useful background
for understanding the here disclosed technology and as such,
the technology background section may include ideas, con-
cepts or recognitions that were not part of what was known or
appreciated by those skilled in the pertinent art prior to cor-
responding effective filing dates of subject matter disclosed
herein.

SUMMARY

[0010] The present disclosure has been made in an effort to
provide an organic light emitting display device that can
minimize a dead space and to which a sealant having watet-
proofing capability and durability is applied, and a method for
manufacturing the same.

[0011] An organic light emitting display device according
to an exemplary embodiment of the present disclosure
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includes: a first substrate provided with a thin film transistor
layer where a plurality of pixels are formed; a second sub-
strate covering the first substrate; and a sealant formed along
the edge of the pixel area, not overlapped the pixel, wherein
the sealant is formed above the thin film transistor of the first
substrate, the sealant comprises an organic sealant and a
protection member formed outside of the organic sealant, and
the protection member is formed of a two-element structure
dual layer which includes an inorganic layer and an elastic
member.

[0012] The protection member may include a material
being cured by ultraviolet rays.

[0013] The organic sealant may include an epoxy-based
material.

[0014] The inorganic layer may be made of A1O, or TiO,.
[0015] The elastic member may be a polymer material.
[0016] The elastic member may be an epoxy-based resin.
[0017] The protection member may have a three-element

structure by additionally including an inorganic layer formed
outside of the elastic member.

[0018] The elastic member may fill a space between the
first substrate and the second substrate along the edge of
substrate assembly, not overlapped the pixel area.

[0019] The organic light emitting display device may
include an inorganic layer formed outside of the elastic mem-
ber.

[0020] A touch sensor may be formed in the second sub-
strate.
[0021] An organic light emitting display device according

to an another exemplary embodiment of the present disclo-
sure includes: a first substrate provided with a thin film tran-
sistor layer where a plurality of pixels are formed; a second
substrate covering the first substrate; and a sealant formed
along edges of the first and second substrates to bond both of
the first and second substrates, wherein the sealant is formed
above the thin film transistor of the first substrate, the sealant
comprises an organic sealant and a protection member
formed outside of the organic sealant, and the protection
member is formed of a two-element structure of an inorganic
layer and an elastic member.

[0022] Another exemplary embodiment of the present dis-
closure provides a method for manufacturing an organic light
emitting display device. The method includes: preparing a
first substrate where a plurality of organic light emitting ele-
ments are formed and a second substrate; providing an
organic sealant along the edge of pixel area, not overlapped
the pixel between the first substrate and second substrate;
curing the organic sealant by irradiating ultraviolet rays to the
organic sealant; forming an inorganic layer outside of the
organic sealant; and forming an elastic member outside of the
inorganic layer.

[0023] The organic sealant may include an epoxy-based
material.

[0024] The organic sealant may not contact the first sub-
strate.

[0025] The inorganic layer may be made of AlO, or TiO,.
[0026] The inorganic layer may be deposited through

atomic layer deposition.
[0027] The elastic member may be an epoxy-based resin.

[0028] The elastic member may fill a space between the
first substrate and the second substrate along the edge of
substrate assembly, not overlapped the pixel area.
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[0029] The method may further include, after forming the
elastic member outside of the inorganic layer, forming an
inorganic layer in the outside of the elastic member.

[0030] The elastic member may wholly fill a space between
the first substrate and the second substrate.

[0031] As described, in the organic light emitting display
device according to the exemplary embodiment ofthe present
invention, the sealant is formed with a three-element structure
of the organic sealant, the inorganic layer formed outside of
the organic sealant, and the elastic member formed outside of
the inorganic layer so that the sealant can be formed above the
thin film transistor layer, thereby minimizing the size of a
bezel, and the dual structure of the organic layer and the
inorganic layer can provide a sufficient waterproof character-
istic and the elastic member formed outside of the inorganic
layer can prevent generation of cracks in the inorganic layer.

BRIEF DESCRIPTION OF THE DRAWINGS

[0032] These and/or other aspects will become apparent
and more readily understood from the following description
of the embodiments, taken in conjunction with the accompa-
nying drawings in which,

[0033] FIG. 1 is a cross-sectional view of an organic light
emitting display device according to an exemplary embodi-
ment.

[0034] FIG. 2 is a cross-sectional view of an organic light
emitting display device according to another exemplary
embodiment.

[0035] FIG. 3 is a layout view of an organic light emitting
display device according to an exemplary embodiment.
[0036] FIG. 41is a cross-sectional view of the organic light
emitting display device of FIG. 3, taken along the line IV-IV.
[0037] FIG. 5is a cross-sectional view of the organic light
emitting display device of FIG. 3, taken along the line V-V.
[0038] FIG. 6 to FIG. 8 are cross-sectional views of an
organic light emitting display device according to a compara-
tive example.

[0039] FIG.9isan enlarged view of the part “A” in FIG. 8.
[0040] FIG.10 and FIG. 11 illustrate an organic light emit-
ting display device according to another exemplary embodi-
ment of the present invention.

[0041] FIG. 12 is a process flowchart of a manufacturing
method of an organic light emitting display device according
to an exemplary embodiment.

[0042] FIG. 13 is a process flowchart of an organic light
emitting display device according to an exemplary embodi-
ment.

DETAILED DESCRIPTION

[0043] As the disclosure allows for various changes and
numerous embodiments, particular embodiments will be
illustrated in the drawings and described in detail in the writ-
ten description. However, this is not intended to limit the
present disclosure to particular modes of practice, and it is to
be appreciated that all changes, equivalents, and substitutes
that do not depart from the spirit and technical scope of the
present disclosure are encompassed in the present disclosure.
As used herein, the term “and/or” includes any and all com-
binations of one or more of the associated listed items.

[0044] Embodiments of the present disclosure will be
described below in more detail with reference to the accom-
panying drawings. Those components that are the same or are
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in correspondence are rendered the same reference numeral
regardless of the figure number, and redundant explanations
are omitted.

[0045] It will be understood that although the terms “first”,
“second”, etc. may be used herein to describe various com-
ponents, these components should not be limited by these
terms. These components are only used to distinguish one
component from another.

[0046] As used herein, the singular forms “a,” “an” and
“the” are intended to include the plural forms as well, unless
the context clearly indicates otherwise.

[0047] It will be further understood that the terms “com-
prises” and/or “comprising” used herein specify the presence
of stated features or components, but do not preclude the
presence or addition of one or more other features or compo-
nents.

[0048] In the drawings, the thickness of layers, films, pan-
els, regions, etc., are exaggerated for explanation. In other
words, since sizes and thicknesses of components in the
drawings are arbitrarily illustrated for convenience of expla-
nation, the following embodiments are not limited thereto.
Like reference numerals designate like elements throughout
the specification. It will be understood that when an element
such as a layer, film, region, or substrate is referred to as being
“on” another element, it can be directly on the other element
or intervening elements may also be present. In contrast,
when an element is referred to as being “directly on” another
element, there are no intervening elements present.

[0049] Hereinafter, an organic light emitting display device
according to an exemplary embodiment of the present disclo-
sure will be described in detail.

[0050] FIG. 1 is a cross-sectional view of an organic light
emitting display device according to an exemplary embodi-
ment. Referring to FIG. 1, an organic light emitting display
device according to the present exemplary embodiment
includes a first substrate 100, a thin film transistor layer 150
formed on the first substrate 100, a second substrate 200, and
a sealant sealing the first substrate 100 and the second sub-
strate 200,

[0051] The first substrate 100 may be made of an inorganic
material such as glass, an organic material such as a polycar-
bonate, poly(methyl methacrylate), polyethylene terephtha-
late, polyethylene naphthalate, a polyamide, polyethersul-
fone, or a combination thereof, a silicon wafer, and the like.
[0052] The second substrate 200 may be made of the same
material as the first substrate 100, and the second substrate
200 may be a touch sensing panel where a touch sensor is
formed.

[0053] The thin film transistor layer 150 is formed on the
first substrate 100, and includes a plurality of pixels PX, each
formed of a data line, a gate line, and a thin film transistor.
[0054] Next, referring to FIG. 3 to FIG. 5, each pixel of the
organic light emitting display device according to the exem-
plary embodiment will be described in detail.

[0055] FIG. 3 is a layout view of the organic light emitting
display device according to the exemplary embodiment. FIG.
4 is a cross-sectional view of the organic light emitting dis-
play of FIG. 3, taken along the line IV-IV. FIG. 5 is a cross-
sectional view of the organic light emitting display device of
FIG. 3, taken along the line V-V.

[0056] A blocking layer 111 made of a silicon oxide or a
silicon nitride is formed on the first substrate 100 made of
transparent glass. The blocking layer 111 may have a dual-
layer structure.



US 2016/0118624 Al

[0057] A plurality of pairs of first and second semiconduc-
tor islands 151a and 15156 made of polysilicon are formed on
the blocking layer 111. The semiconductor islands 151a and
1515 include a plurality of extrinsic regions including an
n-type or p-type conductive impurity, and at least one intrinsic
region that hardly includes a conductive impurity.

[0058] In the first semiconductor island 151a, the extrinsic
region includes a first source region 153a, a first drain region
1554, and an intermediate region 1535, and they are respec-
tively doped with an n-type impurity and are separated from
each other. The intrinsic region includes a pair of first channel
regions 1544l and 15442 provided between the extrinsic
regions 153a, 1535, and 155a (FIG. 4).

[0059] Inthe second semiconductorisland 1515, the extrin-
sic region includes a second source region 1535 and a second
drain region 1554, and they are doped with a p-type impurity
and are separated from each other. The intrinsic region
includes a second channel region 1545 provided between the
second source region 1535 and the second drain region 1555,
and a storage region 157 extended upward from the second
source and drain regions 1535 and 15556 (FIG. 5).

[0060] The extrinsic region may further include a lightly-
doped region (not shown) provided between the channel
regions 154al, 15402, and 1546 and the source and drain
regions 153a, 155a, 153b, and 155b. Such a lightly-doped
region may be replaced with an offset region that hardly
includes an impurity.

[0061] In contrast, the extrinsic regions 153a and 1554 of
the first semiconductor island 151a may be doped with the
p-type impurity, or the extrinsic regions 1535 and 1556 of the
second semiconductor island 1515 may be doped with the
n-type impurity. The p-type conductive impurity may include
boron (B), gallium (Ga), and the like, and the n-type conduc-
tive impurity may include phosphor (P), arsenic (As), and the
like.

[0062] A gate insulating layer 140 made of a silicon oxide
or a silicon nitride is formed on the semiconductor islands
151a and 1515 and the blocking layer 111.

[0063] A plurality of gate lines 121 including a first control
electrode 124q and a plurality of gate conductors including a
plurality of second control electrodes 1245 are formed on the
gate insulating layer 140 (FIG. 4).

[0064] The gate lines 121 transmit a gate signal and sub-
stantially extend in a horizontal direction. The first control
electrode 124a extends upward from the gate line 121 and
crosses the first semiconductor island 151¢. In this case, the
first control electrode 124a overlaps the first channel regions
15441 and 15442 (FIG. 4). Each gate line 121 may include a
wide end portion for connection with another layer or an
external driving circuit. When a gate driving circuit generat-
ing the gate signal is integrated with the substrate 110, the
gate line 121 is extended and thus may be directly connected
with the gate driving circuit.

[0065] Thesecondcontrol electrode 1245 is separated from
the gate line 121 and overlaps the second channel region 1545
of the second semiconductor island 1515 (FIG. 5). The sec-
ond control electrode 1245 forms a storage electrode 127 by
being extended, and the storage electrode 127 overlaps the
storage region 157 of the second semiconductor island 1514.
[0066] The gate conductors 121 and 1245 may be made of
an aluminum-based metal such as aluminum (Al) or an alu-
minum alloy, a silver-based metal such as silver (Ag) or a
silver alloy, a copper-based metal such as copper (Cu) or a
copper alloy, a molybdenum-based metal such as molybde-
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num (Mo) or a molybdenum alloy, chromium (Cr), tantalum
(Ta), and titanium (T1). However, the gate conductors 121 and
1245 may have a multilayered structure including at least two
conductive layers having different physical properties. One of
the conductive layers is made of a metal having low resistiv-
ity, for example, an aluminum-based metal, a silver-based
metal, a copper-based metal, and the like so as to reduce a
signal delay or a voltage drop. In contrast, the other conduc-
tive layer is made of another material, particularly a material
having an excellent contact characteristic with indium tin
oxide (ITO) and indium zinc oxide (1Z0), for example, chro-
mium (Cr), molybdenum (Mo), a molybdenum alloy, tanta-
lum (Ta), titanium (Ti), or the like. A preferable example of
combination of the two conductive layers may include a chro-
mium lower layer and an aluminum (alloy) upper layer, and
an aluminum (alloy) lower layer and a molybdenum (alloy)
upper layer. However, the gate conductors 121 and 1245 may
be made of various metals and conductors other than the
above-stated metals and conductors.

[0067] Side surfaces of the gate conductors 121 and 1245
are inclined with an inclination angle of preferably about 30°
to 80°.

[0068] An interlayer insulating film 160 is formed on the
gate conductors 121 and 1245. The interlayer insulating layer
160 is made of an inorganic insulator such as a silicon nitride
or a silicon oxide, an organic insulator, a low-dielectric insu-
lator, and the like. A dielectric constant of the low-dielectric
insulator is preferably 4.0 orless, and —Si:C:0, a-Si:O:F, and
the like formed through plasma enhanced chemical vapor
deposition (PECVD) are examples of such a low-dielectric
insulator. The interlayer insulating layer 160 may be formed
of an organic insulator having photosensitivity, and the inter-
layer insulating layer 160 may have a flat surface.

[0069] A plurality of contactholes 164 exposing the second
control electrode 1245 are formed in the interlayer insulating
layer 160. In addition, a plurality of contact holes 163a, 1635,
165a, and 1655 exposing the source and drain regions 1534,
1535, 1554, and 1554 are formed in the interlayer insulating
layer 160 (FIG. 4 and FIG. 5).

[0070] A plurality of data conductors including data lines
171, driving voltage lines 172, and first and second output
electrodes 1754 and 1755 are formed on the interlayer insu-
lating layer 160.

[0071] The data lines 171 transmit a data signal and sub-
stantially extend in a vertical direction to cross the gate lines
121. Each data line 171 includes a plurality of first input
electrodes 173a connected with the first source region 153a
through the contact hole 1634, and may include a wide end
portion for connection with another layer or an external driv-
ing circuit. When a data driving circuit generating the data
signal is integrated with the substrate 110, the data line 171 is
extended and then connected with the data driving circuit.

[0072] The driving voltage lines 172 transmit a driving
voltage and substantially extend in a vertical direction to
cross the gate line 121. Each of the driving voltage lines 172
includes a plurality of second input electrodes 1735 con-
nected with the second source region 1535 through the con-
tact hole 1635. The driving voltage lines 172 overlap the
storage electrodes 127, and may be connected with each
other.

[0073] The first output electrode 175a is separated from the
data line 171 and the driving voltage line 172. The first output
electrode 175a is connected with the first source region 155a



US 2016/0118624 Al

through the contact hole 165a, and is connected with the
second control electrode 1245 through the contact hole 164.
[0074] The second output electrode 1755 is separated from
the data line 171, the driving voltage line 172, and the first
output electrode 1754, and is connected with the second
source 1554 through the contact hole 16564.

[0075] The data conductors 171, 172, 175a, and 1755 are
preferably made of a refractory material such as molybde-
num, chromium, tantalum, titanium, and the like, or an alloy
thereof, and may have a multilayer structure formed of a
conductive layer (not shown) such as a refractory metal and
the like and a low-resistive material conductive layer (not
shown). An example of the multilayered structure may
include a double layer of a chromium or molybdenum (alloy)
lower layer and an aluminum (alloy) upper layer, or a triple
layer of a molybdenum (alloy) lower layer, an aluminum
(alloy) middle layer, and a molybdenum (alloy) upper layer.
However, the data conductors 171, 172, 1754, and 1755 may
be made of various metals and conductors other than the
above-stated metals and conductors.

[0076] Like the gate conductors 121 and 121, the data
conductors 171, 172, 175a, and 1755 also have side surfaces
that are inclined preferably at about 30° to 80° with respect to
the substrate 110.

[0077] A passivation layer 180 is formed on the data con-
ductors 171, 172, 1754, and 1755 (FIG. 5). The passivation
layer 180 is made of an inorganic material, an organic mate-
rial, alow dielectric constant insulating material, and the like.
[0078] A plurality of contact holes 185 exposing the second
output electrode 1755 are formed in the passivation layer 180.
A plurality of contact holes (not shown) exposing an end
portion of the data line 171 may be formed in the passivation
layer 180, and a plurality of contact holes (not shown) expos-
ing an end portion of the gate line 121 may be formed in the
passivation layer 180 and the interlayer insulating layer 160.
[0079] A plurality of pixel electrodes 190 are formed on the
passivation layer 180. Each pixel electrode 190 is physically
and electrically connected with the second output electrode
175b through the contact hole 185, and may be made of a
transparent conductive material such as ITO or IZO or a
reflective metal such as aluminum, silver, or an alloy thereof.
[0080] A plurality of contact assistants (not shown) or a
plurality of connecting members (not shown) may be formed
on the passivation layer 180, and they are connected with the
gate line 121 and an exposed end portion of the data line 171.
[0081] A partition 361 is formed on the passivation layer
180 (FIG. 5). The partition 361 defines openings by surround-
ing a periphery of an edge of the pixel electrode 190 like a
bank, and is made of an organic insulator or an inorganic
insulator. The partition 361 may be made of a photoresist
including a black pigment, and in this case, the partition 361
functions as a light blocking member and can be formed
through a simple process.

[0082] An organic emission layer 370 is formed on the
pixel electrode 190 and a common electrode 270 is formed on
the organic emission layer 370. In this way, an organic light
emitting element including the pixel electrode 190, the
organic emission layer 370, and the common electrode 270 is
formed.

[0083] In this case, the pixel electrode 190 is an anode
which is a hole injection electrode, and the common electrode
270 becomes a cathode which is an electron injection elec-
trode. However, the exemplary embodiment of the present
invention is not limited thereto, and according to a driving
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method of the organic light emitting device, the pixel elec-
trode 190 may be a cathode and the common electrode 270
may be an anode. The hole and electron are injected into the
organic emission layer 370 from the pixel electrode 190 and
the common electrode 270, respectively, and an exciton gen-
erated by coupling the injected hole and electron falls from an
excited state to a ground state to emit light.

[0084] Thecommon electrode 270 is formed on the organic
emission layer 370. The common electrode 270 receives a
common voltage, and is made of a reflective metal including
calcium (Ca), barium (Ba), magnesium (Mg), aluminum (Al),
silver (Ag), and the like, or a transparent conductive material
such as ITO or [ZO.

[0085] In such an organic light emitting device, the first
semiconductor island 151a. the first control electrode 124a
connected to the gate line 121, and the first input electrode
1734 and the first output electrode 175a connected to the data
line 171 form a switching thin film transistor Qs, and a chan-
nel of the switching thin film transistor Qs is formed in chan-
nel regions 154a1 and 15442 of'the first semiconductor island
151a. The second semiconductor island 1515, the second
control electrode 1245 connected to the first output electrode
1754, the second input electrode 1735 connected to the driv-
ing voltage line 172, and the second output electrode 1756
connected to the pixel electrode 190 form a driving thin film
transistor Qd, and a channel of the driving thin film transistor
Qd is formed in the channel region 1545 of the second semi-
conductor island 1515. The pixel electrode 190, the organic
light emitting member 370, and the common electrode 270
form an organic light emitting diode, and the pixel electrode
190 may become an anode and the common electrode 270
may become a cathode, or the pixel electrode 190 may
become a cathode and the common electrode 270 may
become an anode. The storage electrode 127, the driving
voltage line 172, and the storage region 157 that overlap each
other form a storage capacitor Cst.

[0086] The switching thin film transistor Qs transmits a
data signal of the data line 171 in response to a gate signal of
the gate line 121. When receiving the data signal, the driving
thin film transistor Qd flows a current that depends on a
voltage difference between the second control electrode 1245
and the second input electrode 1735. The voltage difference
between the second control electrode 1245 and the second
input electrode 1735 is charged to the storage capacitor Cst
and then maintained even after the switching thin film tran-
sistor Qs is turned off. The organic light emitting diode dis-
plays an image by emitting light of which the strength varies
depending on a current of the driving thin film transistor Qd.
[0087] Referring back to FIG. 1, a sealant 300 is formed on
the thin film transistor layer 150 in the exemplary embodi-
ment. Thus, a dead space that needs to be formed next to the
thin film transistor layer 150 for formation of the sealant 300
is not needed, and accordingly a bezel of the organic light
emitting display device can be minimized.

[0088] Referring to FIG. 1, the sealant 300 according to the
exemplary embodiment includes an organic sealant 310, an
inorganic layer 320 formed outside of'the organic sealant 310,
and an elastic member 330 formed outside of the inorganic
layer 320. The inorganic layer 320 and the elastic member
330 serve as protection members protecting the organic seal-
ant.

[0089] Asa UV curable sealant, the organic sealant is pro-
vided between the substrates, and the sealant is cured by
irradiating UV rays to bond the sealant to the substrates.
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[0090] Since a high-temperature laser is not user in curing
of the sealant, the thin film transistor layer 150 located below
the organic sealant 310 is not damaged, and accordingly an
element formed in the thin film transistor layer 150 is not
affected. In general, when a sealant is thermally cured, an
element is damaged, and accordingly, the sealant should be
formed to not be overlapped with a thin film transistor where
the element is formed. In this case, an additional space for
forming the sealant is required outside of the thin film tran-
sistor layer, and accordingly an undesired dead space is
formed. However, in the organic light emitting display device
according to the present exemplary embodiment, a UV cur-
able organic sealant is used such that a sealant can be formed
on the thin film transistor layer without damaging the ele-
ment, and accordingly a dead space is not required and the
size of a bezel can be minimized.

[0091] The organic sealant 310 according to the exemplary
embodiment may include a UV curable polymer. In addition,
the organic sealant 310 may include at least one of an acryl-
based material, an epoxy-based material, a silicon-based
material, and an allyl-based material.

[0092] However, the organic sealant 310 cannot sufficiently
suppress permeation of moisture. Thus, when only the
organic sealant 310 is used as a sealant, moisture permeates
into the element, thereby causing deterioration of perfor-
mance of the element and shortening life span of the element.

[0093] Thus, referring to FIG. 1, in the organic light emit-
ting display device according to the present exemplary
embodiment, the inorganic layer 320 formed outside of the
organic sealant 310 has a sufficient waterproofing character-
istic. The inorganic layer 320 is an inorganic layer having a
high waterproofing characteristic like Al10x and TiOx, and, as
shown in FIG. 1, the inorganic layer 320 is thin. In this case,
the inorganic layer 320 may be formed using atomic layer
deposition (ALD), but this is not restrictive.

[0094] Thus, the element can be double-protected by the
organic sealant 310 and the inorganic layer 320 so that mois-
ture permeation into the element can be sufficiently sup-
pressed.

[0095] However, as shown in FIG. 1, the inorganic layer
320 is provided not only in a side surface of the organic
sealant 310 but also in the substrates 100 and 200, and there-
fore an undercut of the inorganic layer 320 is formed in an
interface between the organic sealant 310 and the substrates
100 and 200. When an external impact is applied to the
organic display device, stress is concentrated to the interface
and thus the inorganic layer 320 may be broken because the
inorganic layer 310 is brittle, unlike the organic sealant 310.

[0096] When cracks are formed in the inorganic layer 320,
moisture can easily penetrate into the element through the
cracks.

[0097] Thus, in the organic light emitting display device of
the present exemplary embodiment, the elastic member 330
made of a high-elastic material is formed outside of the inor-
ganic layer 320. Here, any material having high elasticity is
applicable as a material of the elastic member 330. In the
exemplary embodiment, the elastic member 330 may be a
polymer material such as an epoxy and the like. The elastic
member 330 can be formed at the outermost side of the
sealant by using any method known in the art.

[0098] Such an elastic member 330 absorbs an external
impact applied to the organic light emitting device to thereby
suppress generation of cracks in the inorganic layer 320. In
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addition, a moisture permeation path is extended by the elas-
tic member 330 so that moisture permeation into the element
can be further suppressed.

[0099] FIG. 2 is a cross-sectional view of an organic light
emitting display device according to another exemplary
embodiment of the present invention. Referring to FIG. 2, an
organic light emitting display device according to the present
exemplary embodiment is mostly the same as the organic
light emitting display device according to the exemplary
embodiment of FIG. 1. Therefore, a description of the similar
constituent elements will be omitted.

[0100] In the organic light emitting display device of FIG.
2, an inorganic layer 325 is additionally formed outside of an
elastic member 330.

[0101] Theelastic member 330 is generally made of a high-
elastic organic material, and as the organic material does not
have a sufficient waterproofing characteristic, there is a pos-
sibility of moisture permeation when the elastic member 330
is exposed to the outside.

[0102] However, in the organic light emitting display of
FIG. 2, the inorganic layer 325 is additionally formed outside
of the elastic member 330 and thus the above-stated problem
can be solved. In addition, the element is protected with a
four-element structure of the organic sealant 310, the inor-
ganic layer 320, the elastic member 330, and the inorganic
layer 325, and therefore moisture permeation can be more
easily prevented.

[0103] In addition, such a sealant 300 is formed above all
thin film transistor layers and thus an additional dead space
for forming the sealant 300 is not required, and at the same
time, the size of a bezel can be minimized.

[0104] As described, in the organic light emitting display
device according to the exemplary embodiment, the sealant is
formed with a three-element structure of the organic sealant,
the inorganic layer formed outside of the organic sealant, and
the elastic member formed outside of the inorganic layer, ora
four-element structure of the organic sealant, the inorganic
layer formed outside of the organic sealant, the elastic mem-
ber formed outside of the inorganic layer, and the elastic
member formed outside of the inorganic layer. Thus, the
sealant is formed above the thin film transistor layer so the
size of the bezel can be minimized, and a sufficient water-
proofing characteristic can be assured by a dual structure of
the organic layer and the inorganic layer, while at the same
time, the elastic protection member is formed outside of the
inorganic layer so the generation of cracks in the inorganic
layer can be prevented.

[0105] Next, an effect of the organic light emitting display
device according to the exemplary embodiment of the present
invention will be described in detail by comparing with a
comparative example.

[0106] FIG. 6 to FIG. 8 are cross-sectional views of an
organic light emitting display device according to a compara-
tive example.

[0107] FIG. 6 illustrates an organic light emitting display
device where a sealant made of a frit in general is formed. A
frit 340 has an excellent characteristic of preventing moisture
permeation into an element, but a sealant such as the frit 340
is cured by a high-temperature laser (marked by the arrow in
the drawing). Heat applied during the curing process may
affect the element, and thus, as shown in FIG. 6, the frit 340
is formed to not be overlapped with a thin film transistor layer
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150. Thus, a dead space of D1 is additionally required, and
this causes difficulty in minimization ofthe device and mini-
mization of the bezel.

[0108] However, in the organic light emitting display
device according to the exemplary embodiment ofthe present
invention, as shown in FIG. 1 and FIG. 2, the sealant 300 is
provided above the thin film transistor 150, and therefore the
dead space and the bezel can be minimized.

[0109] FIG. 7 illustrates an organic light emitting display
device in which a sealant is formed of an organic sealant. In
case of FIG. 7, a UV curable organic sealant may be formed
onthe thin film transistor layer 150 to reduce a dead space, but
an organic material has an insufficient waterproofing charac-
teristic and thus moisture may permeate into the element.
That is, as shown by the arrow in FIG. 7, external moisture
permeates into the element through the organic material and
thus the life span of the element is shortened.

[0110] However, in the organic light emitting display
device according to the exemplary embodiment ofthe present
invention shown in FIG. 1 and FIG. 2, the inorganic layer 320
having the excellent waterproofing characteristic is formed
outside of the organic sealant 310 and thus the insufficient
waterproofing characteristic of the organic material can be
supplemented. That is, the element is dually protected by the
organic sealant 310 and the inorganic layer 320 so that per-
meation of external moisture into the element can be pre-
vented.

[0111] FIG. 8 shows an organic light emitting display
device in which a sealant is formed of an organic sealant and
an inorganic layer. In the organic light emitting display of
FIG. 8, the sealant is formed of a dual structure of the organic
sealant 310 and the inorganic layer 320, and thus the insuffi-
cient waterproofing characteristic of the organic material can
be supplemented. However, when the inorganic layer 320 is
formed at the outside of the organic sealant 310, cracks may
be generated in the inorganic layer 320 when an impact is
applied to the element.

[0112] FIG.9is an enlarged view of the area “A” in FIG. 8.
Referring to FIG. 9, the organic sealant 310 has a curved
surface contacting a substrate 200. When the organic sealant
310 is formed, an organic material having fluidity is cured by
irradiation of UV rays, and thus a side surface of the organic
sealant 310 is slightly curved rather than being straightly
formed.

[0113] Thus, as shown in FIG. 9, the inorganic layer 320 is
bent with a narrow angle at a surface where the substrate 200
and the organic sealant 310 contact each other. When an
external impact is applied, stress is concentrated to a portion
where the inorganic layer 320 is abruptly bent. Thus, when
the external impact is applied to the organic light emitting
display device, cracks are generated in the bent portion of the
inorganic layer 320 as shown in F1G. 9.

[0114] Such a crack becomes a path for permeation of
moisture, and thus moisture permeates into the element
through the path, thereby causing deterioration of perfor-
mance of the element.

[0115] However, in the organic light emitting display
device according to the exemplary embodiment, as shown in
FIG. 1 and FIG. 2, the elastic member 330 is formed outside
of the inorganic layer 320 to absorb impact transmitted to the
inorganic layer 320. Thus, although the impact is applied to
the organic light emitting display device, the impact is not
transmitted to the inorganic layer 320, thereby prevention
generation of cracks in the inorganic layer 320. Accordingly,
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moisture permeation through cracks can be prevented, and
the element can be more effectively protected.

[0116] FIG. 10 and FIG. 11 illustrate organic light emitting
display devices according to other exemplary embodiments.
An organic light emitting display device shown in FIG. 10 is
almost the same as the organic light emitting display device of
the exemplary embodiment of FIG. 1. However, an elastic
member 330 formed in the organic light emitting display
device of the exemplary embodiment of FIG. 10 is wider than
that of the organic light emitting display device of the exem-
plary embodiment of FIG. 1. That is, the elastic member 330
of the organic light emitting display device according to the
exemplary embodiment of FIG. 1 does not wholly fill a space
between the first substrate 100 and the second substrate 200,
but in the organic light emitting display device of the exem-
plary embodiment of FIG. 10, the elastic member 330 wholly
fills a space between a first substrate 100 and a second sub-
strate 200. As shown in FIG. 10, the elastic member 330 may
be partially protruded to the outside from the first and second
substrates 100 and 200.

[0117] Alternatively, an inorganic layer may be addition-
ally formed outside of the elastic member 330. FIG. 11 illus-
trates an organic light emitting display device according to
another exemplary embodiment of the present invention.
Referring to FIG. 11, an elastic member 330 is formed to
wholly fill a space between a first substrate 100 and a second
substrate 200, and an inorganic layer 325 is formed outside of
the elastic member 300.

[0118] Next, a method for manufacturing an organic light
emitting display device according to an exemplary embodi-
ment will be described with reference to FIG. 12. FIG. 12 isa
process flowchart of a manufacturing method of an organic
light emitting display device according to an exemplary
embodiment.

[0119] The manufacturing method of the organic light
emitting display device according to the exemplary embodi-
ment includes: preparing a first substrate where a plurality of
organic light emitting elements are formed and a second
substrate (S10); providing an organic sealant between the first
substrate and the second substrate (S20); curing the organic
sealant by irradiating UV rays (S30); forming an inorganic
layer outside of the organic sealant (S40); and forming an
elastic member outside of the inorganic layer (S50).

[0120] Inthestep S10, the first substrate where the plurality
of organic light emitting elements are formed and the second
substrate that covers the first substrate are prepared. The
plurality of organic light emitting elements formed in the first
substrate function as a plurality of pixels, and each pixel may
have a structure shown in FIG. 3 to FIG. 5, but this is not
restrictive.

[0121] TInstep S20, the organic sealantis provided between
the first substrate and the second substrate. In this case, the
organic sealant is a UV curable organic sealant as previously
described. That is, the organic sealant may include a UV
curable polymer. In addition, the organic sealant 310 may
include at least one of an acryl-based material, an acryl-based
material, an epoxy-based material, a silicon-based material,
and an allyl-based sealant. In this case, the organic sealant is
provided above a thin film transistor layer formed in the step
S10. That is, the organic sealant is not formed above the first
substrate but is formed on the thin film transistor layer where
the plurality of elements are formed.

[0122] Instep S30, the organic sealant is cured by irradiat-
ing UV rays to the organic sealant. Since the UV curable
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organic sealant is applied, the organic sealant is cured by UV
ray irradiation and thus is bonded with the first substrate and
the second substrate. The elements are not damaged in the
curing process because the organic sealant is cured only by
UV rays without irradiation of a laser or high-temperature
heat.

[0123] Instep S40, the inorganic layer is formed outside of
the organic sealant. The organic layer is made of a material
having an excellent waterproofing characteristic such as AlIO,
and TiO,. Such an inorganic layer may be formed through
atomic laser deposition (ALD).

[0124] Inthe fifth step (S50), the elastic member is formed
outside of the inorganic layer. Any high-elastic material is
applicable as the elastic member, and as an example, an epoxy
may be included. The elastic member may be a typical poly-
mer material.

[0125] Through the above-stated manufacturing method,
an organic light emitting display device such as the organic
light emitting display device of the exemplary embodiment of
FIG. 1 is manufactured.

[0126] Next, a manufacturing method of an organic light
emitting display device according to another exemplary
embodiment will be described with reference to FIG. 13. FIG.
13 is a process flowchart of an organic light emitting display
device according to another exemplary embodiment. The
manufacturing method of the organic light emitting display
device of FIG. 13 is similar to the manufacturing method of
the organic light emitting display device of the exemplary
embodiment of F1G. 12. The similar constituent elements will
not be further described.

[0127] The manufacturing method of the organic light
emitting display device of the exemplary embodiment of FIG.
13 additionally includes forming aninorganic layer outside of
the elastic member after forming the protection member out-
side of the inorganic layer. In this case, the inorganic layer
may be made of a material having an excellent waterproofing
characteristic such as AlO, and TiO,, and such an inorganic
layer may be formed through atomic laser deposition (ALD).
[0128] Through the above-stated manufacturing method,
an organic light emitting display device like the organic light
emitting display device of the exemplary embodiment shown
in FIG. 2 is manufactured.

[0129] It should be understood that the exemplary embodi-
ments described therein should be considered in a descriptive
sense only and not for purposes of limitation. Descriptions of
features or aspects within each embodiment should typically
be considered as available for other similar features or aspects
in other embodiments.

[0130] While one or more embodiments of the present dis-
closure have been described with reference to the figures, it
will be understood by those of ordinary skill in the art that
various changes in form and details may be made therein
without departing from the spirit and scope of the present
disclosure as defined by the following claims.

What is claimed is:

1. An organic light emitting display device comprising:

a first substrate provided with a thin film transistor layer
where a plurality of pixels are formed;

a second substrate covering the first substrate; and

a sealant formed along the edge of the pixel area, not
overlapped the pixel,

wherein the sealant is formed above the thin film transistor
of the first substrate,
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the sealant comprises an organic sealant and a protection

member formed outside of the organic sealant, and

the protection member is formed of a two-element struc-

ture of an inorganic layer and an elastic member.

2. The organic light emitting display device of claim 1,
wherein the organic sealant comprises a material being cured
by ultraviolet rays.

3. The organic light emitting display device of claim 1,
wherein the organic sealant comprises an epoxy-based mate-
rial.

4. The organic light emitting display device of claim 1,
wherein the inorganic layer is made of AlO, or TiO,.

5. The organic light emitting display device of claim 1,
wherein the elastic member is a polymer material.

6. The organic light emitting display device of claim 1,
wherein the elastic member is an epoxy-based resin.

7. The organic light emitting display device of claim 1,
wherein the protection member has a three-element structure
by additionally including an inorganic layer formed outside
of the elastic member.

8. The organic light emitting display device of claim 1,
wherein the elastic member fills a space between the first
substrate and the second substrate along the edge of substrate
assembly, not overlapped the pixel area.

9. The organic light emitting display device of claim 8,
comprising an inorganic layer formed outside of the elastic
member.

10. The organic light emitting display device of claim 1,
wherein a touch sensor is formed in the second substrate.

11. An organic light emitting display device comprising:

a first substrate provided with a thin film transistor layer

where a plurality of pixels are formed,

a second substrate covering the first substrate; and

a sealant formed along edges of the first and second sub-

strates to bond both of the first and second substrates,
wherein the sealant is formed above the thin film transistor
of the first substrate,

the sealant comprises an organic sealant and a protection

member formed outside of the organic sealant, and

the protection member is formed of a two-element struc-

ture of an inorganic layer and an elastic member.
12. A method for manufacturing an organic light emitting
display device, comprising:
preparing a first substrate where a plurality of organic light
emitting elements are formed and a second substrate;

providing an organic sealant along the edge of pixel area,
not overlapped the pixel, between the first substrate and
second substrate;

curing the organic sealant by irradiating ultraviolet rays to

the organic sealant;

forming an inorganic layer outside of the organic sealant;

and

forming an elastic member outside of the inorganic layer.

13. The method for manufacturing the organic light emit-
ting display device of claim 12, wherein the organic sealant
comprises an epoxy-based material.

14. The method for manufacturing the organic light emit-
ting display device of claim 12, wherein the inorganic layer is
made of AlO, or TiO,.

15. The method for manufacturing the organic light emit-
ting display device of claim 12, wherein the inorganic layer is
deposited through atomic layer deposition.
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16. The method for manufacturing the organic light emit-
ting display device of claim 12, wherein the elastic member is
an epoxy-based resin.

17. The method for manufacturing the organic light emit-
ting display device of claim 16, wherein the elastic member
fills a space between the first substrate and the second sub-
strate, along the edge of substrate assembly, not overlapped
the pixel area.

18. The method for manufacturing the organic light emit-
ting display device of claim 12, further comprising, after
forming the elastic member outside of the inorganic layer,
forming an inorganic layer in the outside of the elastic mem-
ber.

19. The method for forming the organic light emitting
display device of claim 18, wherein the elastic member
wholly fills a space between the first substrate and the second
substrate.
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