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FLEXIBLE ORGANIC LIGHT-EMITTING
DISPLAY DEVICE AND METHOD OF
MANUFACTURING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority from and the ben-
efit of Korean Patent Application No. 10-2016-0164383,
filed on Dec. 5, 2016, which is hereby incorporated by
reference for all purposes as if fully set forth herein.

BACKGROUND

Field

[0002] Exemplary embodiments relate to flexible organic
light-emitting display devices. More particularly, exemplary
embodiments relate to an organic light-emitting display
device having an improved structure for preventing infiltra-
tion of oxygen or moisture, and a method of manufacturing
the organic light-emitting display device.

Discussion of the Background

[0003] General flexible organic light-emitting display
devices include a display unit on a flexible substrate, and
thus, a panel of the display unit is bendable and may have
a moderate curvature if necessary. The display unit includes
an organic light-emitting device having an emission layer
formed of an organic material between an anode and a
cathode. When voltages are respectively applied to the
anode and the cathode, holes injected into the anode and
electrons injected into the cathode recombine in the emis-
sion layer to generate excitons. When the excitons fall from
an excited state to a ground state, light emission occurs, and
an image is generated.

[0004] However, when the emission layer of the display
unit contacts moisture or oxygen, emitting properties imme-
diately degrade, and thus a structure for preventing this
degradation is required. Accordingly, several inorganic lay-
ers, each acting as a barrier layer, need to be further formed.
In this case, flexible organic light-emitting display devices
become thicker, and the flexibility thereof may decrease.
Thus, the transformation capability of flexible organic light-
emitting display devices is sharply reduced.

[0005] The above information disclosed in this Back-
ground section is only for enhancement of understanding of
the background of the inventive concept, and, therefore, it
may contain information that does not form the prior art that
is already known in this country to a person of ordinary skill
in the art.

SUMMARY

[0006] Exemplary embodiments provide a flexible organic
light-emitting display device capable of smoothly prevent-
ing infiltration of moisture and oxygen while maintaining a
moderate level of flexibility, and a method of manufacturing
the flexible organic light-emitting display device.

[0007] Additional aspects will be set forth in the detailed
description which follows, and, in part, will be apparent
from the disclosure, or may be learned by practice of the
inventive concept.

[0008] According to exemplary embodiments, a flexible
organic light-emitting display device includes an organic
light-emitting device; a plurality of organic layers stacked
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on and around the organic light-emitting device; and a metal
oxide infiltrated layer as part of at least one of the plurality
of organic layers.

[0009] According to one or more embodiments, a method
of manufacturing a flexible organic light-emitting display
device includes stacking a plurality of organic layers on and
around an organic light-emitting device; and forming a
metal oxide infiltrated layer as part of at least one of the
plurality of organic layers utilizing a sequential vapor depo-
sition method.

[0010] The foregoing general description and the follow-
ing detailed description are exemplary and explanatory and
are intended to provide further explanation of the claimed
subject matter.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] The accompanying drawings, which are included to
provide a further understanding of the inventive concept,
and are incorporated in and constitute a part of this speci-
fication, illustrate exemplary embodiments of the inventive
concept, and, together with the description, serve to explain
principles of the inventive concept.

[0012] FIG. 1 is a cross-sectional view of a flexible
organic light-emitting display according to an exemplary
embodiment.

[0013] FIG. 2 is a cross-sectional view of a flexible
organic light-emitting display according to another exem-
plary embodiment.

[0014] FIG. 3 is a cross-sectional view of a flexible
organic light-emitting display according to another exem-
plary embodiment.

[0015] FIG. 4 is a cross-sectional view of a flexible
organic light-emitting display according to another exem-
plary embodiment.

[0016] FIG. 5 is a cross-sectional view of a flexible
organic light-emitting display according to another exem-
plary embodiment.

[0017] FIG. 6 is a cross-sectional view of a flexible
organic light-emitting display according to another exem-
plary embodiment.

[0018] FIG. 7 is a cross-sectional view of a flexible
organic light-emitting display according to another exem-
plary embodiment.

DETAILED DESCRIPTION OF THE
ILLUSTRATED EMBODIMENTS

[0019] In the following description, for the purposes of
explanation, numerous specific details are set forth in order
to provide a thorough understanding of various exemplary
embodiments. It is apparent, however, that various exem-
plary embodiments may be practiced without these specific
details or with one or more equivalent arrangements. In
other instances, well-known structures and devices are
shown in block diagram form in order to avoid unnecessarily
obscuring various exemplary embodiments.

[0020] In the accompanying figures, the size and relative
sizes of layers, films, panels, regions, etc., may be exagger-
ated for clarity and descriptive purposes. Also, like reference
numerals denote like elements.

[0021] When an element or layer is referred to as being
“on,” “connected to,” or “coupled to” another element or
layer, it may be directly on, connected to, or coupled to the
other element or layer or intervening elements or layers may
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be present. When, however, an element or layer is referred
to as being “directly on,” “directly connected to,” or
“directly coupled to” another element or layer, there are no
intervening elements or layers present. For the purposes of
this disclosure, “at least one of X, Y, and Z” and “at least one
selected from the group consisting of X, Y, and Z” may be
construed as X only, Y only, Z only, or any combination of
two or more of X, Y, and Z, such as, for instance, XYZ,
XYY, YZ, and 77. As used herein, the term “and/or”
includes any and all combinations of one or more of the
associated listed items.

[0022] Although the terms “first,” “second,” etc. may be
used herein to describe various elements, components,
regions, layers, and/or sections, these elements, components,
regions, layers, and/or sections should not be limited by
these terms. These terms are used to distinguish one element,
component, region, layer, and/or section from another ele-
ment, component, region, layer, and/or section. Thus, a first
element, component, region, layer, and/or section discussed
below could be termed a second element, component,
region, layer, and/or section without departing from the
teachings of the present disclosure.

[0023] Spatially relative terms, such as “beneath,”
“below,” “lower,” “above,” “upper,” and the like, may be
used herein for descriptive purposes, and, thereby, to
describe one element or feature’s relationship to another
element(s) or feature(s) as illustrated in the drawings. Spa-
tially relative terms are intended to encompass different
orientations of an apparatus in use, operation, and/or manu-
facture in addition to the orientation depicted in the draw-
ings. For example, if the apparatus in the drawings is turned
over, elements described as “below” or “beneath” other
elements or features would then be oriented “above” the
other elements or features. Thus, the exemplary term
“below” can encompass both an orientation of above and
below. Furthermore, the apparatus may be otherwise ori-
ented (e.g.. rotated 90 degrees or at other orientations), and,
as such, the spatially relative descriptors used herein inter-
preted accordingly.

[0024] The terminology used herein is for the purpose of
describing particular embodiments and is not intended to be
limiting. As used herein, the singular forms, “a,” “an,” and
“the” are intended to include the plural forms as well, unless
the context clearly indicates otherwise. Moreover, the terms
“comprises,” “comprising,” “includes,” and/or “including,”
when used in this specification, specify the presence of
stated features, integers, steps, operations, elements, com-
ponents, and/or groups thereof, but do not preclude the
presence or addition of one or more other features, integers,
steps, operations, elements, components, and/or groups
thereof.

[0025] Various exemplary embodiments are described
herein with reference to sectional illustrations that are sche-
matic illustrations of idealized exemplary embodiments and/
or intermediate structures. As such, variations from the
shapes of the illustrations as a result, for example, of
manufacturing techniques and/or tolerances, are to be
expected. Thus, exemplary embodiments disclosed herein
should not be construed as limited to the particular illus-
trated shapes of regions, but are to include deviations in
shapes that result from, for instance, manufacturing. Unless
otherwise defined, all terms (including technical and scien-
tific terms) used herein have the same meaning as commonly
understood by one of ordinary skill in the art to which this
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disclosure is a part. Terms, such as those defined in com-
monly used dictionaries, should be interpreted as having a
meaning that is consistent with their meaning in the context
of the relevant art and will not be interpreted in an idealized
or overly formal sense, unless expressly so defined herein.

[0026] FIG. 1 is a cross-sectional view of a flexible
organic light-emitting display device according to an exem-
plary embodiment.

[0027] The flexible organic light-emitting display device
according to the present exemplary embodiment may
include a flexible panel 100 capable of being bent. The
flexible panel 100 may be a structure in which a thin film
transistor TFT and an organic light-emitting device EL for
realizing an image. An encapsulation layer 140 that covers
and protects the thin film transistor TFT and the organic
light-emitting device EL may be stacked on a flexible base
organic layer 110. Because the flexible base organic layer
110, which is a flexible substrate, is used instead of a rigid
glass substrate, the flexible panel 100 may be bent or rolled.
The base organic layer 110 may be formed using polyimide.

[0028] An active layer 121 of the thin film transistor TFT
may be formed on a buffer layer 111 that is adjacent to the
base organic layer 110, and source and drain regions doped
with N-type or P-type impurities at a high concentration may
be formed on both ends of the active layer 121, respectively.
The active layer 121 may include an oxide semiconductor.
The oxide semiconductor may include an oxide of a material
selected from the group consisting of Group 4, 12, 13, and
14 metal elements (such as, zinc (Zn), indium (In), gallium
(Ga), stannum (Sn), cadmium (Cd), germanium (Ge), and
hafnium (Hf)), and a combination thereof. The active layer
121 may include G-I-Z-O [(In203)a(Ga203)b(ZnO)c],
wherein a, b, and ¢ are real numbers that respectively satisfy
a0, b=0, and c=0. A gate electrode 122 is formed over the
active layer 121 with a gate insulating layer 112 between the
gate electrode 122 and the active layer 121. A source
electrode 123 and a drain electrode 124 may be formed over
the gate electrode 122, and the source electrode 123 and the
drain electrode 124 may be respectively connected to the
source and drain regions of the active layer 121. An inter-
layer insulating layer 113 may be included between the gate
electrode 122 and each of the source electrode 123 and the
drain electrode 124, and a via layer 114 may be interposed
between an anode 131 of the organic light-emitting device
EL and each of the source electrode 123 and the drain
electrode 124. The gate insulating layer 112, the interlayer
insulating layer 113, and the via layer 114 may be organic
layers that function as an insulating layer in the thin film
transistor TFT.

[0029] Reference numeral 115 indicates a pixel defining
layer, and the organic light-emitting device ELL may be
formed in an opening of the pixel defining layer 115.

[0030] The organic light-emitting device EL may display
predetermined image information, by emitting red, green,
and blue light, as current flows. The organic light-emitting
device EL may include the anode 131, which is connected to
the drain electrode 124 of the thin film transistor TFT and
receives a positive power voltage from the drain electrode
124, a cathode 133, which covers the entire pixels and
supplies a negative power voltage to the organic light-
emitting device EL. and an emission layer 132, which is
between the anode 131 and the cathode 133 to emit light.



US 2018/0158890 A1

[0031] A hole injection layer (HIL), a hole transport layer
(HTL), an electron transport layer (ETL), and an electron
injection layer (EIL) may be stacked adjacent to the emis-
sion layer 132.

[0032] For reference, the emission layer 132 may be
formed in each pixel to form a single unit pixel that includes
pixels that emit red, green, and blue light beams. The
emission layers 132 formed in the pixels may be spaced
apart from one another. Alternatively, an emission layer may
be commonly formed over the entire pixel region, regardless
of the location of the pixels. In this case, the emission layer
132 may be formed by stacking a light-emitting substance
that emits a red light, a light-emitting substance that emits a
green light, and a light-emitting substance that emits a blue
light on one another, or by mixing a light-emitting substance
that emits a red light, a light-emitting substance that emits a
green light, and a light-emitting substance that emits a blue
light. Any combination of other various colors that is
capable of emitting a white light may be utilized. The
flexible panel 100 may further include a color converting
layer or a color filter that coverts the white light into a light
of a corresponding color.

[0033] An encapsulation layer 140 may be formed on the
cathode 133 and may include an encapsulation organic layer
141 and an encapsulation inorganic layer 142 that are
alternately stacked on each other.

[0034] According to the present embodiment, as viewed
from FIG. 1, a metal oxide infiltrated layer 110a may be
formed on an upper surface of the base organic layer 110,
namely, on a surface of the base organic layer 110 that faces
the organic light-emitting device EL. The metal oxide infil-
trated layer 110a may be formed by infiltrating metal oxide,
for example, AlOx, TiOx, ZrOx, or Hf, into a surface
according to a sequential vapor deposition method. The
metal oxide infiltrated layer 110a may function as a barrier
layer that prevents infiltration of moisture and oxygen
toward the organic light-emitting device EL.

[0035] In the sequential vapor deposition method, a metal
oxide infiltrated layer may be formed by diffusing metal
oxide of a source gas into a minute empty space of a target
organic layer. The sequential vapor deposition method may
be conducted by inserting a target into a chamber and
injecting a source gas into the chamber.

[0036] Accordingly, when the base organic layer 110 is
provided on a carrier substrate (not shown) and installed
within a chamber and a source gas is injected into the
chamber, metal oxide may be diffused and infiltrated into an
exposed surface of the base organic layer 110 according to
the sequential vapor deposition method, and thus the metal
oxide infiltrated layer 110a may be formed.

[0037] Thereafter, the buffer layer 111 may be formed on
the base organic layer 110 on which the metal oxide infil-
trated layer 110a is formed, and the thin film transistor TFT,
the organic light-emitting device EL, and the encapsulation
layer 140 may be sequentially stacked, thereby forming the
flexible panel 100.

[0038] Accordingly, even when a separate inorganic layer
for preventing infiltration of moisture and oxygen is not
included, the metal oxide infiltrated layer 110a formed on a
surface of the base organic layer 110¢ may function as a
barrier layer.

[0039] Thus, the metal oxide infiltrated layer 110a may
effectively prevent moisture or oxygen from being infiltrated
from the base organic layer 110 toward the organic light-
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emitting device EL. In addition, because no separate inor-
ganic layers are included, suitable flexibility may be main-
tained, and thus flexibility that is necessary for the flexible
organic light-emitting display device may be sufficiently
secured.

[0040] FIG. 2 is a cross-sectional view of a flexible
organic light-emitting display device according to another
exemplary embodiment.

[0041] According to the present exemplary embodiment, a
metal oxide infiltration layer 1105 may be formed on a lower
surface of the base organic layer 110, namely, on a surface
opposite to the surface of the base organic layer 110 that
faces the organic light-emitting device EL. Accordingly,
according to the previous embodiment, the metal oxide
infiltration layer 110a may be formed on the upper surface
of the base organic layer 110, namely, on the surface of the
base organic layer 110 that faces the organic light-emitting
device EL. However, according to the present embodiment,
the metal oxide infiltration layer 1105 may be formed on the
surface opposite to the surface of the base organic layer 110
that faces the organic light-emitting device EL. In other
words, similar to the embodiment of FIG. 1, the metal oxide
infiltrated layer 1105 functioning as a barrier layer may be
formed on the base organic layer 110. However, in contrast
with the embodiment of FIG. 1, the location of the metal
oxide infiltrated layer 1105 may be on the opposite side.

[0042] To this end, the base organic layer 110 may be
formed on the carrier substrate (not shown). The buffer layer
111, the thin film transistor TFT, the organic light-emitting
device EL, and the encapsulation layer 140 may all be
formed on the base organic layer 110, the carrier substrate
may then be removed, and the metal oxide infiltrated layer
1105 may be formed on an exposed surface of the base
organic layer 110 utilizing the sequential vapor deposition
method.

[0043] Also in the flexible organic light-emitting display
device according to the present exemplary embodiment, the
metal oxide infiltrated layer 1105 may effectively prevent
moisture or oxygen from being infiltrated from the base
organic layer 110 toward the organic light-emitting device
EL. In addition, because no separate inorganic layers are
included, suitable flexibility may be maintained, and thus
flexibility that is necessary for the flexible organic light-
emitting display device may be sufficiently secured.

[0044] FIG. 3 is a cross-sectional view of a flexible
organic light-emitting display device according to another
exemplary embodiment. The same reference numerals or
characters as those in FIG. 1 denote the same members as
those in FIG. 1.

[0045] According to the present exemplary embodiment, a
metal oxide infiltrated layer 114a may not be formed on the
base organic layer 110 but on the via layer 114. Accordingly,
according to the embodiments of FIGS. 1 and 2, the metal
oxide infiltration layers 110a and 1104 may be formed on the
base organic layer 110. However, according to the present
embodiment, the metal oxide infiltration layer 114a may be
formed on the via layer 114.

[0046] To this end, the buffer layer 111, and the active
layer 121, the gate insulating layer 112, the gate electrode
122, the interlayer insulating layer 113, the source electrode
123, the drain electrode 124, and the via layer 114 of the thin
film transistor TFT may be formed on the base organic layer
110, and then the metal oxide infiltrated layer 114a may be
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formed on an exposed surface of the via layer 114 utilizing
the sequential vapor deposition method.

[0047] Also in the flexible organic light-emitting display
device according to the present exemplary embodiment, the
metal oxide infiltrated layer 114a of the via layer 114 may
effectively prevent moisture or oxygen from being infiltrated
from the base organic layer 110 toward the organic light-
emitting device EL. In addition, because no separate inor-
ganic layers are included, suitable flexibility may be main-
tained, and thus flexibility that is necessary for the flexible
organic light-emitting display device may be sufficiently
secured.

[0048] FIG. 4 is a cross-sectional view of a flexible
organic light-emitting display device according to another
exemplary embodiment. The same reference numerals or
characters as those in FIG. 1 denote the same members as
those in FIG. 1.

[0049] According to the present exemplary embodiment, a
metal oxide infiltrated layer 113« is formed on the interlayer
insulating layer 113.

[0050] To this end, the buffer layer 111, and the active
layer 121, the gate insulating layer 112, the gate electrode
122, and the interlayer insulating layer 113 of the thin film
transistor TFT may be formed on the base organic layer 110,
and then the metal oxide infiltrated layer 1134 may be
formed on an exposed surface of the interlayer insulating
layer 113 according to the sequential vapor deposition
method.

[0051] Also in the flexible organic light-emitting display
device according to the present exemplary embodiment, the
metal oxide infiltrated layer 113« of the interlayer insulating
layer 113 may effectively prevent moisture or oxygen from
being infiltrated from the base organic layer 110 toward the
organic light-emitting device EL. In addition, because no
separate inorganic layers are included, suitable flexibility
may be maintained, and thus flexibility that is necessary for
the flexible organic light-emitting display device may be
sufficiently secured.

[0052] FIG. 5 is a cross-sectional view of a flexible
organic light-emitting display device according to another
exemplary embodiment. The same reference numerals or
characters as those in FIG. 1 denote the same members as
those in FIG. 1.

[0053] According to the present exemplary embodiment, a
metal oxide infiltrated layer 141a may be formed on the
encapsulation organic layer 141. The encapsulation organic
layer 141 may be typically formed of a monomer material,
and the metal oxide infiltrated layer 141a may be formed on
an outer surface of the encapsulation organic layer 141.
[0054] To this end, the buffer layer 111, the thin film
transistor TFT, the organic light-emitting device EL, and the
encapsulation organic layer 141 may be sequentially formed
on the base organic layer 110, and then the metal oxide
infiltrated layer 141a may be formed on the encapsulation
organic layer 141 according to the sequential vapor depo-
sition method.

[0055] In the flexible organic light-emitting display device
according to the present embodiment, the metal oxide infil-
trated layer 141a may effectively prevent moisture or oxy-
gen from being infiltrated toward the organic light-emitting
device EL via the encapsulation organic layer 141, which is
on a side opposite to the side where the base organic layer
110 is located. In addition, because no separate inorganic
layers are included and an encapsulation inorganic layer
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may be omitted, suitable flexibility may be maintained, and
thus flexibility that is necessary for the flexible organic
light-emitting display device may be sufficiently secured.
[0056] FIG. 6 is a cross-sectional view of a flexible
organic light-emitting display device according to another
exemplary embodiment. The same reference numeral as
those in FIG. 1 denote the same member as those in FIG. 1.
[0057] According to the present exemplary embodiment, a
metal oxide infiltrated layer 151a may be formed on a
protection organic layer 151 from among protection organic
layers 151 and 152 may be respectively formed on lower and
upper surfaces of the flexible panel 100. A metal oxide
infiltrated layer 152a may be originally formed on the
protection organic layer 152, and the protection organic
layer 152 formed on the protection organic layer 152 may be
removed to form a polarization layer 160 of FIG. 7 or a
window organic layer 170 of FIG. 7 later. Thus, only the
protection organic layer 151 on the side of the base organic
layer 110 may remain.

[0058] To this end, the protection organic layers 151 and
152 may be respectively formed on the lower and upper
surfaces of the flexible panel 100, including from the base
organic layer 110 to the encapsulation layer 140, and then
the metal oxide infiltrated layers 151a and 152a may be
formed on respective surfaces of the protection organic
layers 151 and 152 utilizing the sequential vapor deposition
method. The protection organic layers 151 and 152 may be
attached in the form of adhesive films. As described above,
the protection organic layer 152 may be removed for a
subsequent process.

[0059] Also in the flexible organic light-emitting display
device according to the present exemplary embodiment, the
metal oxide infiltrated layers 1514 of the protection organic
layer 151 may effectively prevent moisture or oxygen from
being infiltrated from the base organic layer 110 toward the
organic light-emitting device EL. In addition, because no
separate inorganic layers are included, suitable flexibility
may be maintained, and thus flexibility that is necessary for
the flexible organic light-emitting display device may be
sufficiently secured.

[0060] FIG. 7 is a cross-sectional view of a flexible
organic light-emitting display device according to another
exemplary embodiment. The same reference numeral as
those in FIG. 1 denote the same member as those in FIG. 1.
[0061] According to the present exemplary embodiment,
metal oxide infiltrated layers 151a and 170a may be respec-
tively formed on the protection organic layer 151, formed on
the lower surface of the flexible panel 100, and the window
organic layer 170 formed on the upper surface of the flexible
panel 100.

[0062] To this end, the protection organic layer 152 may
be removed from the protection organic layers 151 and 152
of FIG. 6 respectively on the lower and upper surfaces of the
flexible panel 100, the polarization layer 160 and the win-
dow organic layer 170 may be formed, and then the metal
oxide infiltrated layers 151a and 170a may be simultane-
ously formed on respective surfaces of the protection
organic layer 151 and the window organic layer utilizing the
sequential vapor deposition method. In other words, the
flexible organic light-emitting display device according to
the present exemplary embodiment shows that, even when a
window is also formed using the window organic layer 170
formed of non-glass material, such as a polyurethane mate-
rial, the metal oxide infiltrated layer 170a may be formed on
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the window organic layer 170 like the metal oxide infiltrated
layer 151a being formed on the protection organic layer 151.
[0063] In the flexible organic light-emitting display device
according to the present exemplary embodiment, the metal
oxide infiltrated layers 151¢ and 170a may effectively
prevent moisture or oxygen from being infiltrated from the
window organic layer 170 and the protection organic layer
151 toward the organic light-emitting device EL. In addi-
tion, because no separate inorganic layers are included,
suitable flexibility may be maintained, and thus flexibility
that is necessary for the flexible organic light-emitting
display device may be sufficiently secured.
[0064] According to a flexible organic light-emitting dis-
play device and a method of manufacturing the same as
described above, since a function of a barrier layer may be
achieved without including a separate inorganic layer, a
reliable flexible organic light-emitting display device
capable of effectively preventing infiltration of oxygen or
moisture without losing flexibility may be realized.
[0065] Although embodiments in each of which a metal
oxide infiltrated layer is formed on a single organic layer
have been illustrated above, the embodiments may be com-
bined. In other words, the embodiments of FIGS. 1 and 2
may be combined to form the metal oxide infiltrated layers
110a and 1105 on the upper and lower surfaces of the base
organic layer 110, the embodiments of FIGS. 1 and 3 may
be combined to form the metal oxide infiltrated layers 110a
and 114a on the upper surface of the base organic layer 110
and the via layer 114, and the embodiments of FIGS. 4 and
5 may be combined to form the metal oxide infiltrated layers
113a and 141a on the interlayer insulating layer 113 and the
encapsulation organic layer 141. All of the embodiments of
FIGS. 1-7 may be combined. Thus, a metal oxide infiltrated
layer may be formed on at least one of a plurality of organic
layers stacked near (or on and around) an organic light-
emitting device EL of a flexible organic light-emitting
display device and functions as a barrier layer, thereby
effectively preventing infiltration of moisture and oxygen
without including a separate inorganic layer.
[0066] Although certain exemplary embodiments and
implementations have been described herein, other embodi-
ments and modifications will be apparent from this descrip-
tion. Accordingly, the inventive concept is not limited to
such embodiments, but rather to the broader scope of the
presented claims and various obvious modifications and
equivalent arrangements.
What is claimed is:
1. A flexible organic light-emitting display device, com-
prising:
an organic light-emitting device;
a plurality of organic layers stacked on and around the
organic light-emitting device; and
a metal oxide infiltrated layer is part of at least one of the
plurality of organic layers.
2. The flexible organic light-emitting display device of
claim 1, wherein the plurality of organic layers comprise:
a base organic layer serving as a substrate, an insulation
organic layer of a thin film transistor that is connected
to the organic light-emitting device, and
an encapsulation organic layer on a second side of the
organic light-emitting device, which is opposite to a
first side of the organic light-emitting device where the
base organic layer is located,
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wherein the encapsulation organic layer covers the

organic light-emitting device.

3. The flexible organic light-emitting display device of
claim 2, wherein the metal oxide infiltrated layer is part of
the base organic layer.

4. The flexible organic light-emitting display device of
claim 3, wherein the metal oxide infiltrated layer is part of
a surface of the base organic layer that faces the organic
light-emitting device.

5. The flexible organic light-emitting display device of
claim 3, wherein the metal oxide infiltrated layer is part of
a second surface of the base organic layer, which is opposite
from a first surface of the base organic layer facing the
organic light-emitting device.

6. The flexible organic light-emitting display device of
claim 2, wherein the thin film transistor comprises:

an active layer disposed on the base organic layer,

a gate insulating layer covering the active layer,

a gate electrode disposed on the gate insulating layer and

facing the active layer,

an interlayer insulating layer covering the gate electrode,

a source electrode and a drain electrode disposed on the

interlayer insulating layer to be respectively connected
to different portions of the active layer, and

a via layer covering the source electrode and the drain

electrode, and

wherein the insulation organic layer comprises the gate

insulating layer, the interlayer insulating layer, and the
via layer.

7. The flexible organic light-emitting display device of
claim 6, wherein the metal oxide infiltrated layer is part of
the via layer.

8. The flexible organic light-emitting display device of
claim 6, wherein the metal oxide infiltrated layer is part of
the interlayer insulating layer.

9. The flexible organic light-emitting display device of
claim 2, wherein the metal oxide infiltrated layer is part of
the encapsulation organic layer.

10. The flexible organic light-emitting display device of
claim 2, further comprising a protection organic layer on an
outer surface of the base organic layer,

wherein the metal oxide infiltrated layer is part of the

protection organic layer.

11. The flexible organic light-emitting display device of
claim 2, further comprising a window organic layer on the
encapsulation organic layer,

wherein the metal oxide infiltrated layer is part of the

window organic layer.

12. A method of manufacturing a flexible organic light-
emitting display device, the method comprising:

stacking a plurality of organic layers on and around an

organic light-emitting device; and

forming a metal oxide infiltrated layer as part of a surface

of at least one of the plurality of organic layers utilizing
a sequential vapor deposition method.

13. The method of claim 12, wherein the plurality of
organic layers comprise:

a base organic layer serving as a substrate,

an insulation organic layer of a thin film transistor that is

connected to the organic light-emitting device, and
an encapsulation organic layer on a side opposite to a side
where the base organic layer is located,

wherein the encapsulation organic layer covers the

organic light-emitting device.
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14. The method of claim 13, wherein the metal oxide
infiltrated layer is formed on a surface of the base organic
layer that faces the organic light-emitting device.

15. The method of claim 13, wherein the metal oxide
infiltrated layer is formed as part of a first surface of the
based organic layer, which is opposite from a second surface
of the base organic layer facing the organic light-emitting
device.

16. The method of claim 13, wherein the thin film
transistor comprises:

an active layer disposed on the base organic layer,

a gate insulating layer covering the active layer,

a gate electrode disposed on the gate insulating layer and

facing the active layer,

an interlayer insulating layer covering the gate electrode,

a source electrode and a drain electrode disposed on the

interlayer insulating layer to be respectively connected
to different portions of the active layer, and

a via layer covering the source electrode and the drain

electrode, and

wherein the metal oxide infiltrated layer is formed as part

of the via layer.

17. The method of claim 13, wherein the thin film
transistor comprises:
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an active layer disposed on the base organic layer,

a gate insulating layer covering the active layer,

a gate electrode disposed on the gate insulating layer and

facing the active layer,

an interlayer insulating layer covering the gate electrode,

a source electrode and a drain electrode disposed on the

interlayer insulating layer to be respectively connected
to different portions of the active layer, and

a via layer covering the source electrode and the drain

electrode,

wherein the metal oxide infiltrated layer is formed as part

of the interlayer insulating layer.

18. The method of claim 13, wherein the metal oxide
infiltrated layer is formed as part of the encapsulation
organic layer.

19. The method of claim 13, further comprising forming
a protection organic layer on an outer surface of the base
organic layer,

wherein the metal oxide infiltrated layer is formed as part

of the protection organic layer.

20. The method of claim 13, further comprising forming
a window organic layer on the encapsulation organic layer,

wherein the metal oxide infiltrated layer is formed as part

of the window organic layer.
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