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(57) ABSTRACT

An organic light emitting display device having a display
substrate; a display element layer formed on the display sub-
strate and including a plurality of pixels, a thin film encapsu-
lation layer which covers and protects the display substrate
and the display element layer; a function film disposed on the
thin film encapsulation layer, a first adhesive layer disposed
between the thin film encapsulation layer and the functional
film, a window attached onto the functional film which pro-
tects the display element layer, and a second adhesive layer
disposed between the functional film and the window, in
which the first adhesive layer and the second adhesive are
formed by deposition, a surface processing is performed, and
facing surfaces are adhered with each other.
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ORGANIC LIGHT EMITTING DISPLAY
DEVICE AND METHOD OF
MANUFACTURING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority to and the benefit of
Korean Patent Application No. 10-2013-0135590, filed in the
Korean Intellectual Property Office on Nov. 8, 2013, the
entire content of which is incorporated herein by reference.

BACKGROUND

[0002] 1.Field

[0003] The described technology relates generally to an
organic light emitting display device and a method of manu-
facturing the same, and more particularly to an organic light
emitting display device in which a functional film is attached
onto a display panel and amethod of manufacturing the same.
[0004] 2. Description of the Related Art

[0005] An organic light emitting display device includes
organic light emitting elements each of which is configured
by a hole injection electrode, an organic light emitting layer,
and an electron injection electrode. Each organic light emit-
ting element emits light by energy which is generated when
an excitors generated by coupling an electron and aholein the
organic light emitting layer drops from an excited state to a
ground state and the organic light emitting display device
displays a predetermined image using the emitted light.
[0006] The organic light emitting display device has a self-
emitting characteristic and does not require a separate light
source, which is different from a liquid crystal display, so that
thickness and weight may be reduced. Further, the organic
light emitting display device has high quality characteristics
such as low power consumption, high luminance, and fast
response speed and therefore draws attention as a next-gen-
eration display device.

[0007] An organic light emitting display device has a panel
structure in which a driving circuit unit and an organic light
emitting element are formed on a flexible substrate and are
protected by a thin film encapsulation (TFE). Further, a func-
tional film such as a polarization film (polarizer) or a touch
film is attached onto the thin film encapsulation layer by an
adhesive such as aresin. However, when resinis used to attach
the functional film, a bending characteristic is lowered due to
the increased thickness of the adhesive and a characteristic of
the adhesive is changed when the adhesive is used at high
temperatures or low temperatures so that it may be difficult to
implement in a flexible display.

[0008] The above information disclosed in this Back-
ground section is only for enhancement of an understanding
of the background of the described technology and therefore
it may contain information that does not form prior art that is
already known to a person of ordinary skill in the art.

SUMMARY

[0009] Embodiments of the described technology provide
an organic light emitting display device in which a metal layer
or inorganic layer/semiconductor material layer is used to
attach a functional film onto a display panel instead of an
adhesive which is formed of a resin, and a method of manu-
facturing the same.

[0010] An exemplary embodiment provides an organic
light emitting display device including a display substrate; a
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display element layer which is formed on the display sub-
strate including a plurality of pixels; a thin film encapsulation
layer which covers and protects the display substrate and the
display element layer; a function film disposed on the oppo-
site side of the thin film encapsulation layer so; a first adhesive
layer disposed between the thin film encapsulation layer and
the functional film; a window which is attached onto the
functional film which protects the display element layer; and
a second adhesive layer is disposed between the functional
film and the window. in which the first adhesive layer and the
second adhesive are formed such that after forming the first
adhesive layer and the second adhesive layer on the thin film
encapsulation layer and the functional film, the functional
film and the window are formed by deposition, a surface
processing is performed and facing surfaces are adhered to
each other.

[0011] The first adhesive layer and the second adhesive
layer may be metal layers or inorganic layers/semiconductor
material layers.

[0012] The metal layer may be formed of any one metal of
Al, Cu, Ag, Au, Sn, In, Ti, and Ni.

[0013] The inorganic layer/semiconductor material layer
may be formed of any one material of SiC, SiNx, AlOx, and
AlN.

[0014] The deposition may be performed by any one of a
sputtering method, an evaporation method, a chemical vapor
deposition method (CVD), and an atomic layer deposition
method (ALD).

[0015] The surface processing may be performed by any
one method of a plasma processing, an atomic beam process-
ing, a heating processing, and a vacuum processing onto the
deposited first adhesive layer and second adhesive layer.
[0016] The functional film may include a polarization film
and a touch film which is attached onto the polarization film.
[0017] The organic light emitting display device may fur-
ther include a third adhesive layer which is deposited between
the polarization film and the touch film.

[0018] The third adhesive layer may be a metal layer or an
inorganic layer/semiconductor material layer.

[0019] The metal layer may be formed of any one metal of
Al, Cu, Ag, Au, Sn, In, Ti, and Ni.

[0020] The inorganic layer/semiconductor material layer
may be formed of any one material of SiC, SiNx, AlOx, and
AlN.

[0021] The organic light emitting display device may fur-
ther include a protective film which is disposed so as to be
opposite to the display substrate; and, a fourth adhesive layer
which is disposed between the display substrate and the pro-
tective film. The fourth adhesive layer may be formed by
adhering the display substrate and the protective film after
forming the fourth adhesive layer on the display substrate by
deposition and the protective film by deposition and then
performing a surface processing.

[0022] The fourth adhesive layer may be a metal layer or an
inorganic layer/semiconductor material layer.

[0023] The metal layer may be formed of any one metal of
Al, Cu, Ag, Au, Sn, In, Ti, and Ni.

[0024] The inorganic layer/semiconductor material layer
may be formed of any one material of SiC, SiNx, AlOx, and
AlN.

[0025] Another exemplary embodiment provides a manu-
facturing method of an organic light emitting display device
including: a display panel preparing step of preparing a dis-
play panel which includes a display substrate, a display ele-
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ment layer which is formed on the display substrate and
includes a plurality of pixels, and a thin film encapsulation
layer which covers and protects the display substrate and the
display element layer; a first adhesive layer deposition step of
forming a first adhesive layer on the thin film encapsulation
layer of the display panel and a first adhesive layer on a
functional film which is disposed opposite the thin film
encapsulation layer; a first surface processing step of pet-
forming a surface processing on the first adhesive layer; and
an adhering step of bringing the first adhesive layers into
contact with each other to adhere the thin film encapsulation
layer and the functional film.

[0026] The manufacturing method may further include a
second adhesive layer deposition step of forming a second
adhesive layer on the functional film and a second adhesive
layer on a window which is disposed opposite to the func-
tional film; a second surface processing step of performing a
surface processing on the second adhesive layer; and a second
adhering step of bringing the second adhesive layers into
contact with each other to adhere the functional film and the
window.

[0027] The functional film may include a polarization film
and a touch film which is formed on the polarization film and
the functional film may be manufactured by including: a third
adhesive layer forming step of forming a third adhesive layer
onthe polarization film and a third adhesive layer on the touch
film which is disposed opposite to the polarization film; a
third surface processing step of performing a surface process-
ing on the third adhesive layer; and a third adhering step of
bringing the third adhesive layers into contact with each other
to adhere the polarization film and the touch film.

[0028] The manufacturing method may further include a
fourth adhesive layer deposition step of forming a fourth
adhesive layer on the display substrate and a fourth adhesive
layer on the protective film which is disposed opposite to the
display substrate; a fourth surface processing step of perform-
ing a surface processing on the fourth adhesive layer; and a
fourth adhering step of bringing the fourth adhesive layers
into contact with each other to adhere the display substrate
and the protective film.

[0029] According to exemplary embodiments, when the
functional film is attached onto the display panel, a metal
layer or an inorganic layer/semiconductor material layer is
used instead of an adhesive which is formed of a resin, so that
a slim organic light emitting display device may be achieved,
a bending characteristic may be improved, and a high tem-
perature/low temperature characteristic may be improved.
[0030] A moisture permeability characteristic of a metal
layer or an inorganic layer/semiconductor material layer is
improved over an inorganic layer, which when applied to a
thin film encapsulation layer may simplify a structure and
reduce cost.

BRIEF DESCRIPTION OF THE DRAWINGS

[0031] FIG.1isa cross-sectional view schematically illus-
trating an organic light emitting display device according to
an exemplary embodiment.

[0032] FIG. 2isa cross-sectional view schematically illus-
trating a functional film according to an exemplary embodi-
ment.

[0033] FIG. 3 is a cross-sectional view schematically illus-
trating an organic light emitting display device according to
another exemplary embodiment.
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[0034] FIG. 4 is a flowchart of a manufacturing method of
an organic light emitting display device according to an
exemplary embodiment.

[0035] FIGS. 5A to 5C are cross-sectional views of a pro-
cess illustrating a manufacturing method of an organic light
emitting display device according to an exemplary embodi-
ment.

[0036] FIG. 6 is a cross-sectional view illustrating an
organic light emitting display device manufactured by a
manufacturing method of an organic light emitting display
device according to another exemplary embodiment.

[0037] FIG. 7 is a cross-sectional view illustrating an
organic light emitting display device manufactured by a
manufacturing method of an organic light emitting display
device according to still another exemplary embodiment.

DETAILED DESCRIPTION

[0038] Hereinafter, the present invention will be described
more fully hereinafter with reference to the accompanying
drawings, in which exemplary embodiments of the invention
are shown. As those skilled in the art would realize, the
described embodiments may be modified in various different
ways, all without departing from the spirit or scope of the
present invention.

[0039] Further, in exemplary embodiments, since like ref-
erence numerals designate like elements having the same
configuration, an exemplary embodiment is representatively
described, and in other exemplary embodiments, only a con-
figuration different from the exemplary embodiment will be
described.

[0040] It should be understood that drawings are schemati-
cally illustrated but are not illustrated to scale. A relative size
and a ratio of a part in the drawing are exaggerated or reduced
for clarity and convenience and an arbitrary size may be
illustrative but the present invention is not limited thereto.
Further, the same reference numeral designates the same
structure, element, or component illustrated in two or more
drawings to indicate similar characteristics. It will be under-
stood that that when a layer is referred to as being “on” or
“above” another layer or substrate, it can be directly on the
other layer or substrate, or intervening layers may also be
present.

[0041] Exemplary embodiments may specifically describe
an exemplary embodiment. As a result, numerous variations
of drawings are expected. Therefore, the exemplary embodi-
ments are not limited to a specific type of anillustrated region,
and for example, a modification by manufacturing is also
included.

[0042] Hereinafter, an organic light emitting display device
according to an exemplary embodiment will be described
with reference to FIGS. 1 and 2.

[0043] FIG. 1is a cross-sectional view schematically illus-
trating an organic light emitting display device according to
an exemplary embodiment and FIG. 2 is a cross-sectional
view schematically illustrating a functional film according to
an exemplary embodiment.

[0044] Referring to FIG. 1, an organic light emitting dis-
play device 100 includes a display substrate 10, a display
element layer 20 which is formed on the display substrate 10
and includes a plurality of pixels, a thin film encapsulation
layer 30 which covers and protects the display substrate 10
and the display element layer 20, a functional film 50 which
is disposed on the thin film encapsulation layer 30 so as to be



US 2015/0129845 Al

opposite to the thin film encapsulation layer 30, and a window
70 which is attached onto the functional film 50 and protects
the display element layer 20.

[0045] Thedisplay substrate 10 may be formed of a flexible
plastic material but is not limited thereto. Further, the display
substrate 10 may be formed of a metallic substrate which is
formed of stainless steel or other various flexible materials
may be used therefor. The display substrate 10 may be formed
of a plastic material having excellent heat resistance and
durability, such as polyethylene ether phthalate, polyethylene
naphthalate, polycarbonate, polyarylate, polyetherimide,
polyether sulfone, and polyimide.

[0046] The display element layer 20 may include a driving
circuit unit and an organic light emitting element which are
formed on the display substrate 10. The driving circuit unit
includes a thin film transistor and drives the organic light
emitting element. The organic light emitting element is con-
nected to the driving circuit unit to emit light in accordance
with a driving signal transmitted from the driving circuit unit
to display an image. The organic light emitting element and
the driving circuit unit may be formed to have various struc-
tures within a scope in which the present invention may be
easily modified and embodied by those skilled in the art.
[0047] The thin film encapsulation layer 30 covers the dis-
play substrate 10 and the display element layer 20 to protect
the display substrate 10 and the display element layer 20 and
at least one organic layer and at least one inorganic layer are
alternately laminated therein. There may be a plurality of
inorganic layers or organic layers. Theorganic layer is formed
of a polymer and may be a single layer or a laminated layer
which is formed of any one of polyethylene terephthalate,
polyimide, polycarbonate, epoxy, polyethylene, and poly-
acrylate. The organic layer may be formed of polyacrylate
and specifically includes a polymerized monomer composi-
tion which includes a diacrylate based monomer and a tria-
crylate based monomer. The monomer composition may fur-
ther include a mono acrylate based monomer. Further, the
monomer composition may further include a known photo
initiator such as TPO (2,4,6-trimethylbenzoy! diphenyl phos-
phoine), but is not limited thereto.

[0048] The inorganic layer may be a single layer or a lami-
nated layer including metal oxide or metal nitride. Specifi-
cally, the inorganic layer may include any one of SiN,, A1,O;,
Si0,, and TiO,.

[0049] A top surface which is exposed to the outside among
layers which form the thin film encapsulation layer 30 may be
formed of an inorganic layerinorder to prevent moisture from
permeating into the organic light emitting element.

[0050] The thin film encapsulation layer 30 may include at
least one sandwich structure in which at least one organic
layer is interposed between at least two inorganic layers.
Further, the thin film encapsulation layer 30 may include at
least one sandwich structure in which at least one inorganic
layer is interposed between at least two organic layers.
[0051] The thin film encapsulation layer 30 may sequen-
tially include a first inorganic layer, a first organic layer, and
a second inorganic layer from a top portion of the organic
light emitting element layer. Further, the thin film encapsula-
tion layer 30 may sequentially include a first inorganic layer,
a first organic layer, a second inorganic layer, a second
organic layer, and a third inorganic layer from the top portion
of the organic light emitting element layer. Further, the thin
film encapsulation layer 30 may sequentially include a first
inorganic layer, a first organic layer, a second inorganic layer,
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a second organic layer, a third inorganic layer, a third organic
layer, and a fourth inorganic layer from the top portion of the
organic light emitting element layer.

[0052] Ahalide metal layer which includes lithium fluoride
(LiF) may be further provided between the organic light emit-
ting element layer and the first inorganic layer. The halide
metal layer may prevent damage of the organic light emitting
element layer generated when the first inorganic layer is
formed by a sputtering method or a plasma deposition
method.

[0053] An area of the first organic layer may be narrower
than an area of the second inorganic layer and an area of the
second organic layer may benarrower than an area ofthe third
inorganic layer. Further, the first organic layer may be formed
to be entirely covered by the second inorganic layer and the
second organic layer may also be entirely covered by the third
inorganic layer.

[0054] A first adhesive layer 40 is disposed between the
thin film encapsulation layer 30 and the functional film 50 to
attach the thin film encapsulation layer 30 and the functional
film 50 to each other. Further, a second adhesive layer 60 is
disposed between the functional film 50 and the window 70 to
attach the functional film 50 and the window 70 to each other.
[0055] The first adhesive layer 40 is formed such that, after
forming the first adhesive layer 40 on the thin film encapsu-
lation layer 30 and the functional film 50 by deposition, a
surface processing is performed thereon to adhere facing
surfaces to each other. Further, the second adhesive layer 60 is
formed such that after forming the second adhesive layer 60
on the functional film 50 and the window 70 by deposition, a
surface processing is performed thereon to adhere facing
surfaces to each other.

[0056] The first adhesive layer 40 and the second adhesive
layer 60 may be a metal layer or inorganic layer/semiconduc-
tor material layer. In this case, the metal layer may be formed
of any one of metals including Al, Cu, Ag, Au, Sn, In, Ti, and
Ni. Further, the inorganic layet/semiconductor material layer
may be formed of any one of materials including SiC, SiN¥x,
AlOx, and AIN.

[0057] Thedeposition method may be performed by a sput-
tering method, an evaporation method, a chemical vapor
deposition method, and an atomic layer deposition method.
[0058] After performing deposition, surfaces of the first
adhesive layer 40 and the second adhesive layer 60 may be
processed by tplasma processing, an atomic beam processing,
a heating processing, and a vacuum processing.

[0059] Referring to FIG. 2, the functional film 50 may
include a polarization film 52 and a touch film 56 which is
attached on the polarization film 52. Further, the polarization
film 52 and the touch film 56 may be attached by the third
adhesive layer 54.

[0060] The third adhesive layer 54 may be a metal layer or
an inorganic layer/semiconductor material layer, which is
similar to the first adhesive layer 40 and the second adhesive
layer 60. The metal layer may be formed of any one of metals
including Al, Cu, Ag, Au, Sn, In, Ti, and Ni and the inorganic
layer/semiconductor material layer may be formed of any one
of materials including SiC, SiNx, A1Ox, and AIN.

[0061] FIG. 3is a cross-sectional view schematically illus-
trating an organic light emitting display device according to
another exemplary embodiment.

[0062] Referring to FIG. 3, an organic light emitting dis-
play device 200 according to the exemplary embodiment
further includes a protective film 14 which is disposed on a
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display substrate 10 so as to face the display element layer 20
on an opposite surface of the display substrate 10 on which a
display element layer 20 is formed. A fourth adhesive layer 12
is disposed between the display substrate 10 and the protec-
tive film 14.

[0063] The fourth adhesive layer 12 is formed such that
after forming the fourth adhesive layer 12 on the display
substrate 10 and the protective film 14 by deposition, a sur-
face processing is performed on the deposited fourth adhesive
layer 12 to adhere the display substrate 10 and the protective
film 14.

[0064] The fourth adhesive layer 12 may be formed of a
metal layer or inorganic layer/semiconductor material layer,
which is similar to the first adhesive layer 40, the second
adhesive layer 60, and the third adhesive layer 54.

[0065] In this embodiment, the metal layer may be formed
of any one of metals including Al, Cu, Ag, Au, Sn, In, Ti, and
Ni and the inorganic layer/semiconductor material layer may
be formed of any one of materials including SiC, SiNx, AlOx,
and AIN.

[0066] FIG. 4 is a flowchart of a manufacturing method of
an organic light emitting display device according to an
exemplary embodiment and FIGS. 5A to 5C are cross-sec-
tional views of a process illustrating a manufacturing method
of an organic light emitting display device according to an
exemplary embodiment.

[0067] Referring to FIGS. 4 and 5A to 5C, in a manufac-
turing method of an organic light emitting display device
according to an exemplary embodiment, first, a display panel
(FIG. 5A) is prepared in step S401. The display panel
includes a display substrate 10, a display element layer 20
which is formed on the display substrate 10 and includes a
plurality of pixels, and a thin film encapsulation layer 30
which covers and protects the display substrate 10 and the
display element layer 20.

[0068] Thereafter, first adhesive layer parts 40a and 406 of
the first adhesive layer 40 are deposited and a surface pro-
cessing is performed (FIG. 5B)on the first adhesive layer parts
40q and 405 in steps S402 and S403. The first adhesive layer
parts 40a and 405 are deposited onto the thin film encapsu-
lation layer 30 of the display panel and also deposited on a
functional film 50 which is disposed to oppose (e.g., to be
opposite to) the thin film encapsulation layer 30, respectively.
In this embodiment, the deposition may be performed by any
one of a sputtering method, an evaporation method, a chemi-
cal vapor deposition method, and an atomic layer deposition
method. The surfaces of the deposited first adhesive layers
404 and 405 may be processed by any one of a plasma pro-
cessing method, an atomic beam processing method, a heat-
ing processing method, and a vacuum processing method.
[0069] Thereafter, the surface-processed first adhesive
layer parts 40a and 405 are in contact with each other (FIG.
5C) to adhere the thin film encapsulation layer 30 with the
functional film 50 in step S404. In this embodiment, the first
adhesive layer 40 may be formed to be a very thin layer having
a thickness of several angstroms (A) to 1 pm or less.

[0070] The manufacturing method of an organic light emit-
ting display device according to the exemplary embodiment
further includes a second adhesive layer deposition step in
which a part of a second adhesive layer 60 is formed on the
functional film 50 by deposition and another part of the sec-
ond adhesive layer 60 is formed on a window 70 which is
disposed on the functional film 50 so as to oppose (e.g., to be
opposite to) the functional film 50, by deposition as shown in
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FIG. 7. A second surface processing step in which a surface
processing is performed, and a second adhesion step in which
the parts of the second adhesive layers 60 are in contact with
each other to adhere the functional film 50 with the window
70. The organic light emitting display device may be manu-
factured to have a structure illustrated in a cross-sectional
view of F1G. 7.

[0071] In this embodiment, similarly to the first adhesive
layer 40, the deposition of the second adhesive layer 60 may
be performed by any one of a sputtering method, an evapo-
ration method, a chemical vapor deposition method, and an
atomic layer deposition method and the surfaces of the depos-
ited second adhesive layers 60 may be processed by any one
of a plasma processing method, an atomic beam processing
method, a heating processing method, and a vacuum process-
ing method.

[0072] As illustrated in FIG. 6, the functional film 50 may
include a polarization film 52 and a touch film 56 which is
formed on the polarization film 52, the functional film 50 may
be manufactured by including a third adhesive layer forming
step in which a part of a third adhesive layer 54 is formed on
the polarization film 52 by deposition and another part of the
third adhesive layer 54 is formed on the touch film 56 which
is disposed on the polarization film 52 so as to oppose (e.g., to
be opposite to) the polarization film 52 by deposition. A third
surface processing step occurs in which a surface processing
1s performed on the third adhesive layer 54, and a third adhe-
sion step occurs in which the parts of the third adhesive layer
54 are in contact with each other to adhere the polarization
film 52 with the touch film 56.

[0073] In this embodiment, similarly to the first adhesive
layer 40 and the second adhesive layer 60, the deposition of
the third adhesive layer 54 may be performed by any one of a
sputtering method, an evaporation method, a chemical vapor
deposition method, and an atomic layer deposition method
and the surfaces of the deposited third adhesive layers 54 may
be processed by any one of a plasma processing method, an
atomic beam processing method, a heating processing
method, and a vacuum processing method.

[0074] A manufacturing method of an organic light emit-
ting display device according to another exemplary embodi-
ment as shown in FIG. 7 further includes a fourth adhesive
layer deposition step in which a part of a fourth adhesive layer
12 is formed on an opposite surface of a display substrate 10
on which a display element layer 20 is formed. Another part
of the fourth adhesive layer 12 is also formed on a protective
film 14 which is disposed to oppose (e.g., to be opposite to)
the display substrate 10 by deposition and a fourth surface
processing step occurs in which surface processing is per-
formed. A fourth adhesion step occurs in which parts of the
fourth adhesive layer 12 are in contact with each other to
adhere the display substrate 10 with the protective film so that
the organic light emitting display device may be manufac-
tured to have a structure illustrated in the cross-sectional view
of FIG. 7.

[0075] In this embodiment, similarly to the first adhesive
layer 40, the second adhesive layer 60, and the third adhesive
layer 54, the deposition of the fourth adhesivelayer 12 may be
performed by any one of a sputtering method, an evaporation
method, a chemical vapor deposition method, and an atomic
layer deposition method and the surfaces of the deposited
fourth adhesive layers 12 may be processed by any one of a
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plasma processing method, an atomic beam processing
method, a heating processing method, and a vacuum process-
ing method.

[0076] As described above, when a functional film such as
a polarization film or a touch film is attached onto a display
panel by a manufacturing method of an organic light emitting
display device according to the exemplary embodiments, a
metal layer or an inorganic layet/semiconductor material
layer is used as an adhesive instead of using a resin, so that a
slim organic light emitting display device may be achieved
and a bending characteristic and a high temperature/low tem-
perature characteristic may be improved.

[0077] Further, moisture permeability of the metal layer or
the inorganic layer/semiconductor material layer is improved
so as to replace an inorganic layer which is applied for the thin
film encapsulation layer. Therefore, construction may be sim-
plified and cost may be reduced.

[0078] While this disclosure has been described in connec-
tion with what is presently considered to be practical exem-
plary embodiments, it is to be understood that the invention is
not limited to the disclosed embodiments, but, on the con-
trary, is intended to cover various modifications and equiva-
lent arrangements included within the spirit and scope of the
appended claims.

Description of symbols

100, 200: Organic light emitting
display device

12: Fourth adhesive layer

20: Display element layer

40, 40a, 40b: First adhesive layer
52: Polarization film

56: Touch film

70: Window

10: Display substrate

14: Protective film

30: Thin film encapsulation layer
50: Functional film

54: Third adhesive layer

60: Second adhesive layer

What is claimed is:

1. An organic light emitting display device, comprising:

a display substrate;

a display element layer on the display substrate and com-
prising a plurality of pixels;

a thin film encapsulation layer covering and protecting the
display substrate and the display element layer;

a function film on the thin film encapsulation layer, the thin
film encapsulation layer being between the display ele-
ment layer and the function film;

a first adhesive layer between the thin film encapsulation
layer and the functional film;

a window attached onto the functional film and protecting
the display element layer; and

asecond adhesive layer between the functional film and the
window,

wherein after the first adhesive layer and the second adhe-
sive are formed by deposition on the thin film encapsu-
lation layer and the functional film, and on the functional
film and the window, a surface processing is performed,
and the thin film encapsulation layer, the functional film
and the window are adhered with each other.

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

wherein:

the first adhesive layer and the second adhesive layer are
each either a metal layer or an inorganic layer/semicon-
ductor material layer.

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

wherein:
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the metal layer is formed of any one metal of Al, Cu, Ag,
Au, Sn, In, Ti, and Ni.

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

wherein:

the inorganic layer/semiconductor material layer is formed
of any one of SiC, SiNx, AlOx, and AIN.

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

wherein:

the deposition is performed by any one of a sputtering
method, an evaporation method, a chemical vapor depo-
sition method (CVD), and an atomic layer deposition
method (ALD).

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

wherein:

the surface processing is performed by any one method of
aplasma processing, an atomic beam processing, a heat-
ing processing, and a vacuum processing onto the depos-
ited first adhesive layer and second adhesive layer.

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

wherein the functional film includes:

a polarization film; and

a touch film attached onto the polarization film.

8. The organic light emitting display device of claim 7,

further comprising:

a third adhesive layer between the polarization film and the
touch film.

9. The organic light emitting display device of claim 8,

wherein:

the third adhesive layer is a metal layer or an inorganic
layer/semiconductor material layer.

10. The organic light emitting display device of claim 9,

wherein:

the metal layer is formed of any one metal of Al, Cu, Ag,
Au, Sn, In, Ti, and Ni.

11. The organic light emitting display device of claim 9,

wherein:

the inorganic layer/semiconductor material layer is formed
of any one of SiC, SiNx, AlOx, and AIN.

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

further comprising:

a protective film on the display substrate, the display sub-
strate being between the display element layer and the
protector film; and

a fourth adhesive layer between the display substrate and
the protective film,

wherein after the fourth adhesive layer is formed by depo-
sition on the display substrate and the protective film, a
surface processing is performed to adhere the display
substrate and the protective film.

13. The organic light emitting display device of claim 12,

wherein:

the fourth adhesive layer is a metal layer or an inorganic
layer/semiconductor material layer.

14. The organic light emitting display device of claim 13,

wherein:

the metal layer is formed of any one metal of Al, Cu, Ag,
Au, Sn, In, Ti, and Ni.

15. The organic light emitting display device of claim 13,

wherein:

the inorganic layer/semiconductor material layer is formed
of any one of SiC, SiNx, AlOx, and AIN.

16. A method of manufacturing an organic light emitting

display device, the method comprising:



US 2015/0129845 Al

preparing a display panel including a display substrate, a
display element layer formed on the display substrate
and a plurality of pixels, and a thin film encapsulation
layer which covers and protects the display substrate and
the display element layer;

forming a part of a first adhesive layer on the thin film
encapsulation layer of the display panel by deposition
and forming another part of the first adhesive layer on a
functional film disposed to oppose the thin film encap-
sulation layer by deposition;

performing a surface processing on the first adhesive layer;
and

bringing the parts of the first adhesive layer into contact
with each other to adhere the thin film encapsulation
layer with the functional film.

17. The method of claim 16, further comprising:

forming a part of a second adhesive layer on the functional
film by deposition and forming another part of the sec-
ond adhesive layer on a window disposed to oppose the
functional film by deposition;

performing a surface processing on the second adhesive
layer; and

bringing the parts of the second adhesive layer into contact
with each other to adhere the functional film with the
window.
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18. The manufacturing method of claim 16, wherein the
functional film includes a polarization film; and a touch film
formed on the polarization film, and the functional film is
manufactured by:

forming a part of a third adhesive layer on the polarization

film by deposition and forming another part of the third
adhesive layer on the touch film disposed to oppose the
polarization film by deposition;

performing a surface processing on the third adhesive

layer; and

bringing the parts of the third adhesive layer into contact

with each other to adhere the polarization film with the
touch film.

19. The method of claim 16, further comprising:

forming a part of a fourth adhesive layer on the display

substrate by deposition and forming another part of the
fourth adhesive layer on a protective film disposed to
oppose the display substrate by deposition;

performing a surface processing on the fourth adhesive

layer; and

bringing the parts of the fourth adhesive layer into contact

with each other to adhere the display substrate with the
protective film.
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