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(57) ABSTRACT

Provided is an organic light emitting display device. The
organic light emitting device includes: an organic light
emitting element layer in an active area; and an encapsula-
tion layer covering the organic light emitting element layer.
The encapsulation layer includes one or more inorganic
films and one or more organic films. The one or more
inorganic films and the one or more organic films cover an
entire active area and a part of an inactive area surrounding
the active area. The one or more inorganic films are disposed
only to a portion having a predetermined inward distance
from an outermost periphery of the inactive area.
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ORGANIC LIGHT EMITTING DISPLAY
DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the priority of Korean
Patent Application No. 10-2015-0093786 filed on Jun. 30,
2015, in the Korean Intellectual Property Office, the disclo-
sure of which is incorporated herein by reference.

BACKGROUND

[0002] Field

[0003] The present disclosure relates to an encapsulation
structure of an organic light emitting display device.

[0004] Description of the Related Art

[0005] Image display devices that realize various types of
information on the screen are based on core technologies of
the information and telecommunication age and are being
developed into thinner, lighter-weight, portable and high-
performance forms. Thus, recently an organic light emitting
display device configured to display an image by controlling
the amount of light emitted from an organic light emitting
layer has attracted a lot of attention.

[0006] The organic light emitting display device is a
self-emitting device using an emission layer between elec-
trodes and can be manufactured into a thin film. A general
organic light emitting display device has a structure in which
a pixel driving circuit and an organic light emitting element
are formed on a substrate. Further, the general organic light
emitting display device displays an image when a light
emitted from the organic light emitting element passes
through the substrate or a barrier layer. However, in the
organic light emitting element, deterioration caused by inter-
nal factors, such as deterioration of an electrode and an
emission layer caused by oxygen and deterioration caused
by a reaction between the emission layer and an interface,
occurs. Also, in the organic light emitting element, deterio-
ration caused by external factors such as moisture, oxygen
and UV light, and manufacturing conditions of the element,
easily occurs. Particularly, oxygen and moisture have deadly
effects on the organic light emitting element. Accordingly,
packaging of the organic light emitting display device is
very important.

[0007] One of the packaging methods is to seal a substrate
on which an organic light emitting element is formed with
a protection cap or layer. Before sealing with the protection
cap, moisture absorbent material can be bonded to an inner
central portion of the protection cap so as to absorb moisture
which may be present therein. Further, in order to suppress
the moisture absorbent from falling onto an organic layer, a
semi-permeable film that allows moisture and oxygen to
come in and out is bonded to a back surface of the protection
cap.

[0008] The protection cap that seals the organic light
emitting element is formed of an organic/inorganic material
in order to suppress permeation of moisture. However,
during a scribing process, impacts may be applied to an
inorganic film, resulting in a crack. This crack may be spread
by an external force or the like and thus undesirably serves
as a moisture-permeation path.
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SUMMARY

[0009] An object to be achieved by the present disclosure
is to provide an organic light emitting display device and an
encapsulation structure used therein. More specifically, the
object of the present disclosure is to provide a structure that
suppresses cracks in a face seal formed as a multi-layer in
order to suppress permeation of moisture into an organic
light emitting element. Further, another object to be
achieved by the present disclosure is to provide a method for
applying the crack suppression structure to an organic light
emitting display device.

[0010] The objects of the present disclosure are not limited
to the aforementioned objects, and other objects, which are
not mentioned above, will be apparent to a person having
ordinary skill in the art from the following description.
[0011] According to an aspect of the present disclosure,
there is provided an organic light emitting display device.
The organic light emitting display device includes: an
organic light emitting element layer disposed in an active
area; and an encapsulation layer covers the organic light
emitting element layer. The encapsulation layer includes one
or more inorganic films and one or more organic films. The
one or more inorganic films and the one or more organic
films are disposed so as to cover an entire active area and a
part of an inactive area surrounding the active area. The one
or more inorganic films are disposed only to a portion having
a predetermined inward distance from an outermost periph-
ery of the inactive area.

[0012] According to another aspect of the present disclo-
sure, there 1s provided a face seal structure including: one or
more inorganic films and one or more organic films. The one
or more inorganic films are disposed only to a portion having
a predetermined inward distance from an outermost periph-
ery of an organic light emitting display device. Thus, dam-
age caused by an impact applied when cutting the outermost
periphery may be minimized.

[0013] According to yet another aspect of the present
disclosure, there is provided a manufacturing method of an
organic light emitting display device. The manufacturing
method includes: depositing a first inorganic layer in an
active area and a first portion of an inactive area adjacent to
the active area; coating a first organic layer on the first
inorganic layer; curing the first organic layer; and depositing
asecond inorganic layer in an active area of an upper surface
of the cured first organic layer and the first portion. The
depositing of the first inorganic layer and the depositing of
the second inorganic layer may include depositing materials
of the first inorganic layer and the second inorganic layer
using a mask including a shielding portion having a shield-
ing area corresponding to a second portion of the inactive
area except the first portion and a passing portion having a
passing area corresponding to the active area and the first
portion.

[0014] According to an exemplary embodiment of the
present disclosure, it is possible to minimize damage to an
encapsulation layer formed into a multi-layer structure.
Further, it is possible to suppress permeation of moisture
caused by the spread of a crack in an organic light emitting
display device.

[0015] The objects to be achieved by the present disclo-
sure, the aspects, and the effects of the present disclosure
described above do not specify essential features of the
claims, and, thus, the scope of the claims is not limited to the
disclosure of the present disclosure.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0016] The above and other aspects, features and other
advantages of the present disclosure will be more clearly
understood from the following detailed description taken in
conjunction with the accompanying drawings, in which:
[0017] FIG. 1 is a plane view illustrating an organic light
emitting display device according to exemplary embodi-
ments of the present disclosure;

[0018] FIG. 2 is a cross-sectional view illustrating a part
of an active area of an organic light emitting display device
according to exemplary embodiments of the present disclo-
sure;

[0019] FIG. 3A through FIG. 3D are diagrams illustrating
an organic light emitting display device and an encapsula-
tion layer according to an exemplary embodiment of the
present disclosure;

[0020] FIG. 4A through FIG. 4D are diagrams illustrating
an organic light emitting display device according to another
exemplary embodiment of the present disclosure; and
[0021] FIG. 5 is a flowchart illustrating a manufacturing
method of an organic light emitting display device according
to exemplary embodiments of the present disclosure.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

[0022] Indescribing components of the present disclosure,
terms such as first, second, A, B, (a), and (b), can be used.
These terms are used only to differentiate the components
from other components. Therefore, the nature, order,
sequence, or number of the corresponding components is not
limited by these terms. It is to be understood that when one
element is referred to as being “connected to” or “coupled
to” another element, it may be directly connected to or
directly coupled to another element, connected to or coupled
to another element, having still another element “interven-
ing” therebetween, or “connected to” or “coupled to”
another element via still another element. When an element
or layer is referred to as being “on” another element or layer,
it may be directly on the other element or layer, or inter-
vening elements or layers may be present. Since size and
thickness of each component illustrated in the drawings are
represented for convenience in explanation, the present
disclosure is not necessarily limited to the illustrated size
and thickness of each component.

[0023] The term “organic light emitting display device”
which may also be referred to as “display device” herein is
used as a general term for an organic light emitting diode
panel and a display device employing the organic light
emitting diode panel. Generally, the organic light emitting
display device is classified into two different types: a white
organic emission type; and an RGB organic emission type.
In the white organic emission type, each of sub-pixels in a
pixel is configured to emit a white light and a set of color
filters is used to filter a white light in order for the corre-
sponding sub-pixels to generate red, green, and blue lights.
Furthermore, the white organic emission type may include a
sub-pixel without a color filter in order to form a sub-pixel
for generating a white light. In the RGB organic emission
type, an organic emission layer in each sub-pixel is config-
ured to emit a light of a predetermined color. For example,
a pixel includes a red sub-pixel including an organic emis-
sion layer configured to emit a red light, a green sub-pixel
including an organic emission layer configured to emit a
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green light, and a blue sub-pixel including an organic
emission layer configured to emit a blue light.

[0024] The features of various embodiments of the present
disclosure can be partially or entirely bonded to or combined
with each other and can be interlocked and operated in
technically various ways as can be fully understood by a
person having ordinary skill in the art, and the embodiments
can be carried out independently of or in association with
each other. Hereinafter, various exemplary embodiments of
the present disclosure will be described in detail with
reference to the accompanying drawings.

[0025] FIG. 1 is a plane view illustrating an organic light
emitting display device according to exemplary embodi-
ments of the present disclosure.

[0026] Referring to FIG. 1, an organic light emitting
display device 100 includes at least one active area (A/A).
In the active area, an array of pixels is disposed. One or more
inactive areas (I/A) may be disposed around the active area.
That is, the inactive area may be adjacent to one or more
sides of the active area. In FIG. 1, the inactive area surrounds
the active area formed into a square shape. However, the
shape of the active area and the shape/arrangement of the
inactive area adjacent to the active area are not limited to the
example illustrated in FIG. 1. The active area and the
inactive area may have a shape suitable for the design of an
electronic device equipped with the display device 100.
Exemplary shapes of the active area may include a pentago-
nal shape, a hexagonal shape, a circular shape, an oval
shape, and the like.

[0027] Each pixel in the active area may be connected to
a pixel circuit. The pixel circuit may include one or more
switching transistors and one or more driving transistors.
Each pixel circuit may be electrically connected to a gate
line and a data line in order to communicate with one or
more driving circuits, such as a gate driver and a data driver,
located in the inactive area.

[0028] The driving circuit may be implemented with a thin
film transistor (TFT) in the inactive area. The driving circuit
may be referred to as a gate-in-panel (GIP). Further, some
components such as a data driver IC are mounted on a
separate printed circuit board. Also, the components may be
combined with a connection interface (pad, bump, pin, and
the like) disposed in the inactive area using a circuit film
such as a flexible printed circuit board (FPCB), a chip-on-
film (COF), and a tape-carrier-package (TCP). The printed
circuit board (COF, PCB, and the like) may be located on the
back side of the display device 100.

[0029] The organic light emitting display device 100 may
include various additional components for generating vari-
ous signals or driving the pixels in the active area. The
additional components for driving pixels may include an
inverter circuit, a multiplexer, an electro static discharge
circuit, and the like. The organic light emitting display
device 100 may also include additional components relating
to other functions besides driving pixels. For example, the
organic light emitting display device 100 may include
additional components that provide a touch sensing func-
tion, a user authentication function (for example: fingerprint
recognition), a multi-level pressure sensing function, a tac-
tile feedback function, and the like. The above-described
additional components may be located in an external circuit
connected to the inactive area and/or the connection inter-
face.
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[0030] The organic light emitting display device accord-
ing to an embodiment of the present disclosure may include
a substrate 101 on which a TFT and an organic light emitting
element are formed, a seal on the substrate, and a barrier film
150 bonded between the substrate and the seal. The substrate
includes a switching TFT formed thereon, a driving TFT
connected to the switching TFT, and an organic light emit-
ting element connected to the driving TFT.

[0031] The substrate 101 includes an active area (A/A)
where image information is displayed and an inactive area
(VA) surrounding the active area. In the active area, the
switching TFT, the driving TFT, and the organic light
emitting element are formed. In the inactive area, a gate pad,
a data pad, a driving current line pad, and the like, are
formed. Further, an encapsulation layer 120 for suppressing
permeation of moisture and/or a gas such as oxygen may be
coated on the components formed in the active area.
[0032] The encapsulation layer 120 is coated inside the
barrier film 150. The encapsulation layer 120 may be coated
so as to have an enough area to entirely cover the active area
of the TFT substrate. To be more specific, the encapsulation
layer 120 may be coated such that a periphery of the
encapsulation layer 120 is disposed between a periphery of
the barrier film 150 and a periphery of the active area.
[0033] FIG. 2 is a cross-sectional view illustrating a part
of an active area of an organic light emitting display device
according to exemplary embodiments of the present disclo-
sure.

[0034] Referring to FIG. 2, TFTs 102, 104, 106, and 108
and organic light emitting elements 112, 114, and 116 are
disposed on the substrate 101.

[0035] The substrate 101 may be a glass or plastic sub-
strate. In case of a plastic substrate, a polyimide-based or
polycarbonate-based material may be used, and, thus, the
substrate 101 may have flexibility.

[0036] The TFT may have a structure in which a semi-
conductor layer 102, a gate insulation film 103, a gate
electrode 104, an interlayer insulation film 105, and source
and drain electrodes 206 and 208 are disposed in sequence
on the substrate 101.

[0037] The semiconductor layer 102 may be formed of
polysilicon (p-Si). In this case, a predetermined area may be
doped with impurities. Further, the semiconductor layer 102
may be formed of amorphous silicon (a-3i), or may be
formed of various organic semiconductor materials such as
pentacene. Further, the semiconductor layer 102 may be
formed of oxide. If the semiconductor layer 102 is formed
of p-8Si, a-Si is formed and then crystallized into p-Si. As a
crystallization method, various methods such as Rapid Ther-
mal Annealing (RTA), Sequential Lateral Solidification
(SLS) or the like may be used.

[0038] The gate insulation film 103 may be formed of an
insulation material such as a silicon oxide film (SiOx) or a
silicon nitride film (SiNx). Otherwise, the gate insulation
film 103 may be formed of an organic insulation material or
the like. The gate electrode 104 may be formed of various
conductive materials such as Mg, Al, Ni, Cr, Mo, W, MoW,
Au, or alloys thereof.

[0039] The interlayer insulation film 105 may be formed
of an insulation material such as silicon oxide (SiOx) or
silicon nitride (SiNx). Otherwise, the interlayer insulation
film 105 may be formed of an organic insulation material or
the like. A contact hole through which source and drain
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regions are exposed may be formed by selectively removing
the interlayer insulation film 105 and the gate insulation film
103.

[0040] The source electrode 206 and drain electrode and
208 are formed of a material for the gate electrode 104 into
a single layer or a multi-layer on the interlayer insulation
film 105 so as to fill the contact hole.

[0041] A protective film 107 may be disposed on the TFT
array. The protective layer 107 protects and flattens the TFT
array. The protective film 107 may be formed of various
materials and shapes. For example, the protective film 107
may be formed into an organic insulation film such as
benzocyclobutene (BCB) or acryl, or an inorganic insulation
film such as a silicon nitride film (SiNx) and a silicon oxide
film (SiOx). Further, the protective film 107 may be formed
into a single layer, a double-layer, or a multi-layer. As such,
the protective film 107 can be modified in various ways.

[0042] The organic light emitting element includes a first
electrode 112, an organic emission layer 114, and a second
electrode 116 disposed in sequence. That is, the organic light
emitting element includes the first electrode 112 formed on
the protective film 107, the organic emission layer 114
disposed on the first electrode 112, and the second electrode
116 disposed on the organic emission layer 114.

[0043] The first electrode 112 is electrically connected to
the drain electrode 108 of the TFT through the contact hole.
The first electrode 112 may be formed of an opaque con-
ductive material having a high reflectivity. For example, the
first electrode 112 may be formed of Ag, Al, AINd, Au, Mo,
W, Cr, or alloys thereof.

[0044] A bank 110 is formed on other areas than an
emission area. Therefore, the bank 110 includes a bank hole
through which the first electrode 112 corresponding to the
emission area is exposed. The bank 110 may be formed of
an inorganic insulation material such as a silicon nitride film
(SiNx) and a silicon oxide film (SiOx), or an organic
insulation material such as BCB, acryl-based resin, or imide-
based resin.

[0045] The organic emission layer 114 is disposed on the
first electrode 112 exposed by the bank 110. The organic
emission layer 114 may include an emission layer, an
electron injecting layer, an electron transporting layer, a hole
transporting layer, a hole injecting layer, and the like. Such
layers may be separate and distinct or may be integrated
together in various ways.

[0046] The second electrode 116 is disposed on the
organic emission layer 114. The second electrode 116 is
formed of a transparent conductive material such as an
indium tin oxide (ITO) or indium zinc oxide (IZO) and thus
allows light generated from the organic emission layer 114
to pass through.

[0047] An upper encapsulation layer 120 is disposed on
the second electrode 116. Herein, the upper encapsulation
layer 120 may be an inorganic film formed of glass, metal,
aluminum oxide (AlOx), or a silicon-based material, or may
have a structure in which an organic film and an inorganic
film are alternately laminated. The upper encapsulation layer
120 blocks permeation of oxygen and moisture in order to
suppress oxidation of a luminescent material and an elec-
trode material. If the organic light emitting element is
exposed to moisture or oxygen, the emission area may be
reduced, which is called pixel shrinkage, or so-called dark
spots may occur in the emission area.
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[0048] The barrier film 150 is disposed on the upper
encapsulation layer 120 so as to entirely encapsulate the
substrate 101 including the organic light emitting element.
The barrier film 150 may be a retardation film or an
optically-isotropic film. If the barrier film has an optically-
isotropic property, the barrier film transmits light incident
into the barrier film without phase retardation. Further, an
organic film or an inorganic film may be further disposed on
or under the barrier film. In this case, the inorganic film may
include a silicon oxide film (SiOx) or a silicon nitride film
(SiOx). The organic film may include polymer materials
such as acryl-based resin, epoxy-based resin, polyimide, or
polyethylene. The organic film or the inorganic film formed
on or under the barrier film blocks permeation of moisture
or oxygen.

[0049] An adhesive layer 140 may be disposed between
the barrier film 150 and the upper encapsulation layer 120.
The adhesive layer 140 bonds the upper encapsulation layer
120 and the barrier film 150. The adhesive layer 140 may be
a thermally curable or naturally curable adhesive. For
example, the adhesive layer 140 may be formed of a barrier
pressure sensitive adhesive (B-PSA).

[0050] Meanwhile, a lower adhesive layer 160 and a lower
encapsulation layer 170 are formed in sequence under the
substrate 101. The lower encapsulation layer 170 may be
formed of one or more organic materials selected from
polyethylene naphthalate (PEN), polyethylene terephthalate
(PET), polyethylene ether phthalate, polycarbonate, pol-
yarylate, polyether imide, polyether sulfonate, polyimide, or
polyacrylate. The lower encapsulation layer 170 suppresses
permeation of moisture or oxygen into the substrate.
[0051] The lower adhesive layer 160 is formed of a
thermally curable or naturally curable adhesive, and bonds
the substrate 101 and the lower encapsulation layer 170. For
example, the lower adhesive layer 160 may be formed of an
optical cleared adhesive (OCA).

[0052] FIG. 3A through FIG. 3D are diagrams illustrating
an organic light emitting display device and an encapsula-
tion layer according to an exemplary embodiment of the
present disclosure.

[0053] FIG. 3A illustrates a part of a mother substrate on
which a plurality of display panels (or cells) are manufac-
tured and a part of a deposition mask 300. The deposition
mask 300 is used for deposition of inorganic films 121-1 and
121-2 as one of encapsulation layers. During the deposition,
an inorganic material is deposited on a portion (the substrate,
a specific layer of the display device, etc.) corresponding to
a passing portion (opening portion) of the mask 300. How-
ever, the inorganic material is not deposited on a portion
corresponding to a shielding portion of the mask.

[0054] The mask illustrated in FIG. 3A shields pad areas
100-1P, 100-2P, 100-3P, and 100-4P of display devices
100-1, 100-2, 100-3, and 100-4 from deposition of an
inorganic film. That is, the mask includes shielding portions
corresponding to the pad areas 100-1P, 100-2P, 100-3P, and
100-4P of the respective display devices. Thus, in the
respective display devices 100-1, 100-2, 100-3, and 100-4
on the mother substrate, an inorganic film is deposited on the
entire surface (the active area and the inactive area around
the active area) except the pad areas 100-1P, 100-2P, 100-3P,
and 100-4P.

[0055] FIG. 3B illustrates the mother substrate on which
the inorganic film is deposited entirely except the pad areas
100-1P and 100-2P of the respective display devices 100-1
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and 100-2 through the process illustrated in FIG. 3A. For
convenience in explanation, the two display device cells
100-1 and 100-2 are illustrated as being on the mother
substrate. However, in an actual process, more display
device cells may be deposed on the mother substrate. When
all the processes including the deposition of the inorganic
film to the mother substrate are ended, each of the display
devices on the mother substrate is separated. In this case, a
scribing process using a laser is performed.

[0056] FIG. 3C illustrates a part of an encapsulation layer
in the inactive area including the inorganic film deposited
using the mask illustrated in FIG. 3A. Encapsulation layers
121-1, 122, and 121-2 illustrated in FIG. 3C are formed into
a thin-film layer having a structure in which inorganic films
(inorganic layers) and organic films (organic layers) are
laminated in several folds. The reason why the encapsulation
layers are formed into a thin-film layer laminated in several
folds 1s to complicate a moving path of moisture or oxygen
as compared with a single layer and thus make it difficult for
moisture or oxygen to permeate. Inorganic films 121-1 and
121-2 may be formed of an aluminum (Al)-based material or
a silicon (Si)-based material. The inorganic films blocks
permeation of moisture or oxygen. The organic film 122
may include polymer materials such as acryl-based resin,
epoxy-based resin, polyimide, or polyethylene. An organic
film 122 flattens a surface of the inorganic film 121-1. If the
organic film in liquid form is coated, a shielding structure
190 is present in the inactive area in order for the organic
film not to flow too far toward an outer periphery of the
display device. The shielding structure 190 may also be
referred to as a dam.

[0057] A first inorganic layer 121-1 covers an upper sur-
face of an organic light emitting element layer disposed in
an active area. The first inorganic layer 121-1 may be
deposited on the upper surface of the organic light emitting
element layer through a process such as an atomic layer
deposition (ALD) process, a chemical vapor deposition
(CVD) process, or the like. As a material of the inorganic
layer, an aluminum oxide (AlOx)-based material or a silicon
(Si)-based material may be used. In case of the ALD process,
Al,0,, Si0x, and the like, may be used. In case of the CVD
process, SiNx, SiOx, SiON, and the like, may be used.
[0058] The organic layer 122 is disposed on the first
inorganic layer 121-1. The organic layer 122 may be formed
using epoxy or an acryl-based polymer. The organic layer
122 may be coated on the first inorganic layer 121-1 through
vacuum screen printing (VSP), inkjet coating, and the like.
[0059] A second inorganic layer 121-2 is disposed on the
organic layer 122 and entirely covers the organic layer 122.
The second inorganic layer 121-2 may be formed of the
same material as the first inorganic layer 121-1, or may be
formed of a different material from the first inorganic layer
121-1.

[0060] The inorganic layers 121-1 and 121-2 cover the
entire surface (except the pad areas) of the display devices
on the mother substrate as illustrated in FIG. 3B through the
process illustrated in FIG. 3A. Therefore, when each of the
display devices is cut/separated, the inorganic layers 121-1
and 121-2 are also scribed with a laser or the like. For this
reason, the inorganic layers receive undesired impacts or
jolts due to scribing. The impact causes damage (for
example: crack) to the inorganic layers. The crack may
spread (propagated) due to the characteristics of the inor-
ganic layers and thus may serve as a moisture-permeation
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path. FIG. 3D illustrates a crack C generated and spread in
any one display device 100-2 as described above.

[0061] FIG. 4A through FIG. 4D are diagrams illustrating
an organic light emitting display device according to another
exemplary embodiment of the present disclosure.

[0062] FIG. 4A illustrates a part of a mother substrate on
which a plurality of display panels (or cells) are manufac-
tured and a part of a deposition mask 200. For convenience
in explanation, four display device cells are illustrated as
being on the mother substrate. However, in an actual pro-
cess, more display device cells may be deposed on the
mother substrate.

[0063] The deposition mask 200 is used for deposition of
an inorganic film as one of encapsulation layers. During the
deposition, an inorganic material is deposited on a portion
(the substrate, a specific layer of the display device, and the
like) corresponding to a passing portion (opening portion) of
the mask. However, the inorganic material is not deposited
on a portion corresponding to a shielding portion of the
mask. When all the processes including the deposition of the
inorganic film to the mother substrate are ended, each of the
display devices on the mother substrate is separated. In this
case, a scribing process using a laser is performed.

[0064] The mask 200 shields some parts (predetermined
areas corresponding to pad areas and scribing lines SL) in
the inactive areas of the respective display devices 100-1,
100-2, 100-3, and 100-4 from deposition of an inorganic
film. That is, the mask 200 includes shielding portions
corresponding to the pad areas 100-1P, 100-2P, 100-3P, and
100-4P of the respective display devices and the scribing
lines SL. Thus, in the respective display devices 100-1,
100-2, 100-3, and 100-4 on the mother substrate, an inor-
ganic film is deposited on the entire surface except the pad
areas 100-1P. 100-2P, 100-3P. and 100-4P and the scribing
lines SL. One or more inorganic films deposited as such
cover the entire active area and a part of the inactive area
surrounding the active area. Particularly, the above-de-
scribed inorganic film is deposited to cover only to a portion
having a predetermined inward distance from an outermost
periphery (cell end and boundary with an adjacent cell) of
the inactive area. That is, the inorganic film is formed to the
portion having a predetermined inward width from an out-
ermost periphery of the display device. The outermost
periphery of the display device corresponds to the scribing
line SL. Therefore, the inorganic film deposited as illustrated
in FIG. 4A is present only to an area spaced at a predeter-
mined distance from the scribing line SL.

[0065] Accordingly, in the organic light emitting display
device according to exemplary embodiments of the present
disclosure, an inorganic film constituting an encapsulation
layer is present only in a first portion (inner portion) of an
inactive area adjacent to an active areca. However, the
inorganic film is not present in a second portion (outer
portion and cell end portion) of the inactive area except the
first portion. The second portion where the inorganic film is
not deposited may be regarded as being disposed with a
predetermined inward width from the outermost periphery
of the organic light emitting display device. The second
portion has a predetermined width which is enough to avoid
an impact applied when the outermost periphery of the
organic light emitting display device is cut. For example, the
second portion has an enough width to avoid the spread of
an impact applied when the outermost periphery of the
organic light emitting display device is cut by laser scribing
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and damage (for example: crack) caused by the impact. For
example, the second portion may have a width of 150-m or
more from the outermost periphery (or scribing line) of the
organic light emitting display device.

[0066] Meanwhile, the inorganic film may have a cham-
fered shape at one or more corners of the organic light
emitting display device. Even if an impact is not directly
applied to the inorganic film since the inorganic film is
spaced from the scribing line SL, a crack caused by damage
to a lower substrate (for example: glass) can be spread to the
inorganic film. Therefore, the inorganic film has a round
shape, a square shape, a stepped shape at a corner in order
to place the inorganic film as far as possible from each
corner of a cell to which the highest impact of scribing is
applied.

[0067] As such, the inorganic film configured to avoid an
impact generated when the display device (cell) is cut may
be formed using a mask to be described below.

[0068] FIG. 4B illustrates a mask which can be applied to
exemplary embodiments of the present disclosure. The mask
200 includes a passing portion (opening portion) corre-
sponding to a portion coated with the inorganic film and a
shielding portion corresponding to a portion which is not
coated with the inorganic film. In exemplary embodiments
of the present disclosure, the shielding portion of the mask
200 corresponds to a pad area of the display device and a
part of the inactive area. For example, in the mask 200, a
shielding portion 210 in a first direction (transverse direc-
tion) corresponds to the pad area of the display device.
Further, a shielding portion 220 in a second direction (lon-
gitudinal direction) corresponds to a part of the inactive area
extended in the second direction of the display device.
Herein, the shielding portion 220 in the second direction
may correspond up to a portion (second portion) having a
predetermined inward width from the outermost periphery
of the organic light emitting display device. The shielding
portion 220 may have a width of 300-m (150-m-2) or more.
[0069] Meanwhile, the passing portion of the mask 200
may correspond to the active area and the first portion of the
inactive area of the display device. The first portion refers to
a portion which is an inner portion of the inactive area
adjacent to the active area and coated with the inorganic
film. The second portion refers to a portion which is the
other portion (outer portion) of the inactive area except the
first portion and not coated with the inorganic film.

[0070] A corner of the passing portion (opening portion)
where the shielding portion is not present in the mask 200
may have a chamfered shape. The chamfered shape may be
a round shape, a square shape, a stepped shape, or the like.
The passing portion corresponds to an area of the display
device where the inorganic film is deposited. Therefore, at
least the inorganic film of the display device has a chamfered
shape at one or more corners.

[0071] FIG. 4C illustrates a part of an encapsulation layer
in the inactive area including the inorganic film deposited
using the mask illustrated in FIG. 4B. The encapsulation
layers 121-1, 122, and 121-2 illustrated in FIG. 4B are
formed into a thin-film layer having a structure in which
inorganic films (inorganic layers) and organic films (organic
layers) are laminated in several folds. The inorganic film
may be formed of oxide, nitride, carbide-based metal mate-
rials (Al,O; and SiNx as representative examples). The
inorganic film blocks permeation of moisture or oxygen
from the outside. The organic film may include polymer
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materials such as acryl-based resin, epoxy-based resin, poly-
imide. or polyethylene. The organic film 122 flattens the
surface of the inorganic film 121-1. If the organic film in
liquid form is coated, the shielding structure 190 is present
in the inactive area in order for the organic film not to flow
too far toward an outer periphery of the display device. The
shielding structure 190 may also be referred to as a dam and
typically has a height of 2 to 3-m. As illustrated in FIG. 4C,
even if the organic film 122 overflows beyond a target zone
during a coating process, the organic film 122 does not flow
further to the outside due to the shielding structure 190.

[0072] The first inorganic film 121-1 covers an upper
surface of an organic light emitting element layer disposed
in the active area. The first inorganic layer 121-1 may be
deposited on the upper surface of the organic light emitting
element layer through a process such as an atomic layer
deposition (ALD) process, a chemical vapor deposition
(CVD) process, or the like. As a material of the inorganic
layer, an aluminum oxide (AlOx)-based material or a silicon
(Si)-based material may be used. In case of the ALD process,
AlQ;, Si0x, and the like, may be used. In case of the CVD
process, SiNx, SiOx, SiON, and the like, may be used.

[0073] The organic layer 122 is disposed on the first
inorganic layer 121-1. The organic layer 122 may be formed
using a material, such as epoxy or an acryl-based polymer,
having the viscosity of 20 or less. The organic layer 122 may
be coated on the first inorganic layer 121-1 through vacuum
screen printing (VSP). The VSP is a process of coating a
fluid material on a target object by allowing the fluid
material to pass through a mask or screen manufactured
along a coating shape. Otherwise, the organic film 122 may
be coated on the inorganic film 121-1 through inkjet coating.
The inkjet coating is a process of coating an organic film in
liquid form on a coating area while moving an injection
nozzle above the coating area (or fixing the nozzle and
moving a target object). The inkjet coating does not need a
mask and thus does not apply an impact to the target object
during a coating process. Therefore, the inkjet coating is
advantageous in forming a thinner film (for example: 10-m
or less). Further, the inkjet coating is advantageous in
applying different design values (coating ranges) for respec-
tive organic film since it does not need to use the same mask
for all the organic films. The second inorganic film 121-2 is
disposed on a first organic film 122-1 and entirely covers the
first organic film 122-1. The second inorganic film 121-2
may be formed of the same material as the first inorganic
layer 121-1, or may be formed of a different material from
the first inorganic layer 121-1.

[0074] It can be seen from FIG. 4C that the first and
second inorganic films are not disposed within a predeter-
mined space around the scribing line SL. A portion around
the scribing line S where the inorganic films are not
deposited may be regarded as being disposed with a prede-
termined inward width (w1, w2) from the outermost periph-
ery (cell end) of the organic light emitting display device.
The predetermined width refers to an enough width to avoid
an impact applied when the outermost periphery of the
organic light emitting display device is cut. For example, the
second portion has an enough width to avoid the spread of
an impact applied when the outermost periphery of the
organic light emitting display device is cut by laser scribing
and damage (for example: crack) caused by the impact. For
an example, each width (w1, w2) of the second portion may
be 150-m or more. Therefore, the mask for manufacturing a
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display device having the structure of the inorganic films in
FIG. 4C includes a shielding portion having a width of
300-m (150'm-2) or more and corresponding to the second
portion where the inorganic film is not deposited.

[0075] Meanwhile, the inorganic film may have a cham-
fered shape at one or more corners of the organic light
emitting display device. Even if an impact is not directly
applied to the inorganic film since the inorganic film is
spaced from the scribing line SL, a crack caused by damage
to a lower substrate (for example: glass) can be spread to the
inorganic film. Therefore, the inorganic film has a round
shape, a square shape, a stepped shape at a corner in order
to place the inorganic film as far as possible from each
corner of a cell to which the highest impact of scribing is
applied. FIG. 4D is an enlarged view of a portion Y of FIG.
4B and illustrates a corner of the organic light emitting
display device chamfered into a round shape.

[0076] FIG. 5 is a flowchart illustrating a manufacturing
method of an organic light emitting display device according
to exemplary embodiments of the present disclosure.
[0077] According to the manufacturing method, a plurality
of cells of an organic light emitting display device may be
manufactured on a mother substrate at the same time.
Particularly, FIG. 5 illustrates a flowchart a part of a process
of forming an encapsulation layer included in the manufac-
turing method of an organic light emitting display device.
The encapsulation layer has a face seal structure that entirely
covers the upper surface of an organic light emitting element
and suppresses permeation of oxygen and/or moisture. Also,
the encapsulation layer has a multi-layer structure in which
inorganic thin layers (inorganic thin films) and organic thin
layers (organic thin films) are laminated in several folds. In
the face seal structure, the one or more inorganic films are
disposed only to a portion having a predetermined inward
distance (for example: 150'm or more) from the outermost
periphery of the organic light emitting display device. Thus,
the one or more inorganic films have a structure configured
to minimize damage caused by an impact applied when the
outermost periphery of the display device is cut. That is, in
the one or more inorganic films, the occurrence and spread
of a crack caused by the impact can be minimized.

[0078] In the face seal structure, the one or more inorganic
films and the one or more organic films may include a first
inorganic film covering the upper surface of the organic light
emitting element layer disposed in the active area, a first
organic film disposed on the first inorganic film, and a
second organic film disposed on the first organic film and
entirely covering the first organic film. Herein, the first and
second inorganic films may be formed of one or more
materials among oxide, nitride, carbide-based metal mate-
rials.

[0079] Inthe manufacturing method, a first inorganic layer
is deposited in the active area (the upper surface of the
organic light emitting element layer) and a part of the
inactive area (first portion) adjacent to the active area
(S710). The first inorganic layer covers the upper surface of
the organic light emitting element layer disposed in the
active area. During this process, an atomic layer deposition
(ALD) process, a chemical vapor deposition (CVD) process,
or the like may be used. For deposition of the first inorganic
layer, the CVD process, particularly plasma enhanced
chemical vapor deposition (PECVD) process, may be used.
In the PECVD process, an electron that obtains high energy
from plasma collides with gas molecules in a neutral state
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and dissociates the gas molecules and the dissociated gas
molecules react with each other. In the PECVD process, a
gas is injected under a low pressure and plasma is used as
reaction energy. Therefore, deposition can be performed at a
low temperature. As a material of the first inorganic layer,
AlLQ;, SiOx, and the like, may be used in case of the ALD
process. Further, SiNx, SiOx, SiON, and the like, may be
used in case of the CVD process. During the deposition of
the first inorganic layer, the mask 200 illustrated in FIG. 4A
and 4B may be used. That is, the mask including the
shielding portion having a shielding area corresponding to
the second portion (cell end or scribing area) of the inactive
area except the first portion and the passing portion having
a passing area corresponding to the active area and the first
portion may be used. Due to this mask, the first inorganic
layer is not coated on the second portion.

[0080] Then, a first organic layer is coated and cured on
the first inorganic layer (S520).

[0081] The first organic layer may be coated through
inkjet coating. In this case, the first organic layer may have
a thickness of 10-m or less. The organic layer may be formed
using a material, such as epoxy or an acryl-based polymer,
having the viscosity of 20 or less.

[0082] Then, a second inorganic layer is deposited on an
upper surface of the cured first organic layer (8530). The
second inorganic layer may be formed of the same material
as the first inorganic layer, or may be formed of a different
material from the first inorganic layer. Further, the second
inorganic layer may be formed to a smaller thickness than
the first inorganic layer. During the deposition of the second
inorganic layer, a mask of the same kind as the mask used
for the deposition of the first inorganic layer may be used.
Therefore, the second inorganic layer either is not coated on
the second portion. A second organic layer, a third organic
layer, and the like may be further laminated alternately on
the second inorganic layer.

[0083] An adhesive layer may be placed on an upper end
of the face seal configured as described above, and a barrier
film may be laminated on the adhesive layer.

[0084] When the process to the mother substrate is ended,
each display device is scribed (S540). In this case, the
scribing process is performed along the second portion
where the first and second inorganic layers are not deposited.
Thus, an impact is not applied to the first and second
inorganic layers.

[0085] The exemplary embodiments of the present disclo-
sure can also be described as follows:

[0086] According to an aspect of the present disclosure,
there is provided an organic light emitting display device.
The organic light emitting display device includes: an
organic light emitting element layer disposed in an active
area; and an encapsulation layer that covers the organic light
emitting element layer. The encapsulation layer includes one
or more inorganic films and one or more organic films. The
one or more inorganic films and the one or more organic
films are disposed so as to cover the entire active area and
a part of an inactive area surrounding the active area. The
one or more inorganic films are disposed only to a portion
having a predetermined inward distance from an outermost
periphery of the inactive area.

[0087] The one or more inorganic films are disposed only
in a first portion of the inactive area adjacent to the active
area, but are not disposed in a second portion of the inactive
area except the first portion. The second portion is disposed
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with a predetermined inward width of an outermost periph-
ery of the organic light emitting display device.

[0088] The second portion has a predetermined width
which is enough to avoid an impact applied when the
outermost periphery of the organic light emitting display
device is cut.

[0089] The second portion has an enough width to avoid
the spread of an impact applied to the organic light emitting
display device by laser scribing and damage caused by the
impact.

[0090] The second portion has the width of 150m or
more.
[0091] The one or more inorganic films have a chamfered

shape at one or more corners of the organic light emitting
display device.

[0092] The chamfered shape is at least one of a round
shape, a square shape, and a stepped shape.

[0093] The one or more inorganic films are formed of
inorganic materials deposited using a mask including a
shielding portion corresponding to a portion having a pre-
determined inward width from the outermost periphery of
the organic light emitting display device and a passing
portion corresponding to the active area and the inactive area
except the shielding area.

[0094] According to an aspect of the present disclosure,
there is provided a face seal structure formed into a multi-
layer including one or more inorganic films and one or more
organic films. In the face seal structure, the one or more
inorganic films are disposed only to a portion having a
predetermined inward distance from an outermost periphery
of an organic light emitting display device. Thus, damage
caused by an impact applied when cutting the outermost
periphery may be minimized.

[0095] In the one or more inorganic films is configured to
minimize the occurrence and spread of a crack caused by the
impact.

[0096] The one or more inorganic films and the one or
more organic films include a first inorganic film covering an
upper surface of an organic light emitting element layer
disposed in an active area, a first organic film disposed on
the first inorganic film, and a second inorganic film disposed
on the first organic film and entirely covering the first
organic film.

[0097] The first inorganic film and the second inorganic
film are formed of one or more materials among oxide,
nitride, carbide-based metal materials.

[0098] According to an aspect of the present disclosure,
there is provided a manufacturing method of an organic light
emitting display device. The manufacturing method
includes: depositing a first inorganic layer in an active area
and a first portion of an inactive area adjacent to the active
area; coating a first organic layer on the first inorganic layer;
curing the first organic layer; and depositing a second
inorganic layer in an active area of an upper surface of the
cured first organic layer and the first portion. The depositing
of the first inorganic layer and the depositing of the second
inorganic layer may include depositing configuration mate-
rials of the first inorganic layer and the second inorganic
layer using a mask including a shielding portion having a
shielding area corresponding to a second portion of the
inactive area except the first portion and a passing portion
having a passing area corresponding to the active area and
the first portion.
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[0099] The manufacturing method may further include:
scribing along the second portion having a predetermined
inward width from an outermost periphery of the organic
light emitting display device.

[0100] The foregoing description and the accompanying
drawings are provided only to illustrate the technical con-
ception of the present disclosure, but it will be understood by
a person having ordinary skill in the art that various modi-
fications and changes such as combinations, separations,
substitutions, and alterations of the components may be
made without departing from the scope of the present
disclosure. Therefore, the exemplary embodiments of the
present disclosure are provided for illustrative purposes only
but not intended to limit the technical concept of the present
disclosure. The scope of the technical concept of the present
disclosure is not limited thereto. Therefore, it should be
understood that the above-described exemplary embodi-
ments are illustrative in all aspects and do not limit the
present disclosure. The protective scope of the present
disclosure should be construed based on the following
claims, and all the technical concepts in the equivalent scope
thereof should be construed as falling within the scope of the
present disclosure.

What is claimed is:

1. An organic light emitting display device comprising:

an organic light emitting element layer in an active area;

and

an encapsulation layer covering the organic light emitting

element layer,

wherein the encapsulation layer includes one or more

inorganic films and one or more organic films,

the one or more inorganic films and the one or more

organic films covering an entire active area and a part
of an inactive area surrounding the active area, and

the one or more inorganic films are disposed only at a

portion having a predetermined inward distance from
an outermost periphery of the inactive area.

2. The organic light emitting display device according to
claim 1, wherein the one or more inorganic films are
disposed in a first portion of the inactive area adjacent to the
active area, and are not disposed in a second portion of the
inactive area, and

the second portion is disposed with a predetermined

inward width of an outermost periphery of the organic
light emitting display device.

3. The organic light emitting display device according to
claim 1, wherein the second portion has a predetermined
width which is enough to minimize damage at an outermost
periphery of the organic light emitting display device due to
cutting.

4. The organic light emitting display device according to
claim 3, wherein the second portion has an enough width to
minimize damage applied to the organic light emitting
display device by laser scribing.

5. The organic light emitting display device according to
claim 3, wherein the second portion has the width of 150-m
or more.

6. The organic light emitting display device according to
claim 4, wherein the one or more inorganmic films have a
chamfered shape at one or more corners of the organic light
emitting display device.
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7. The organic light emitting display device according to
claim 6, wherein the chamfered shape is at least one of a
round shape, a square shape, and a stepped shape.

8. The organic light emitting display device according to
claim 6, wherein the one or more inorganic films are formed
of inorganic materials deposited using a mask including a
shielding portion corresponding to a portion having a pre-
determined inward width from the outermost periphery of
the organic light emitting display device and a passing
portion corresponding to the active area and the inactive area
except the shielding area.

9. A multi-layer face seal structure including one or more
inorganic films and one or more organic films,

wherein the one or more inorganic films are disposed only

at a portion having a predetermined inward distance
from an outermost periphery of an organic light emit-
ting display device, said inward distance being suffi-
cient to minimize damage potentially caused by cutting
the outermost periphery.

10. The multi-layer face seal structure according to claim
9, wherein the one or more inorganic films is configured to
minimize the occurrence and spreading of cracks caused by
the cutting.

11. The multi-layer face seal structure according to claim
10, wherein the one or more inorganic films and the one or
more organic films include a first inorganic film covering an
upper surface of an organic light emitting element layer in
an active area, a first organic film on the first inorganic film,
and a second inorganic film on the first organic film and
entirely covering the first organic film.

12. The multi-layer face seal structure according to claim
11, wherein the first inorganic film and the second inorganic
film are formed of one or more materials among oxide,
nitride, carbide-based metal.

13. A manufacturing method of an organic light emitting
display device, comprising:

depositing a first inorganic layer in an active area and in

a first portion of an inactive area adjacent to the active
area;

coating a first organic layer on the first inorganic layer;

curing the first organic layer; and

depositing a second inorganic layer in the active area of
an upper surface of the cured first organic layer and in
the first portion of the inactive area,
wherein the depositing of the first inorganic layer and the
depositing of the second inorganic layer include depos-
iting configuration materials of the first inorganic layer
and the second inorganic layer using a mask including
a shielding portion having a shielding area correspond-
ing to a second portion of the inactive area except the
first portion and a passing portion having a passing area
corresponding to the active area and the first portion.
14. The manufacturing method of an organic light emit-
ting display device according to claim 13, further compris-
ing:
scribing along the second portion having a predetermined
inward width from an outermost periphery of the
organic light emitting display device.
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