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ORGANIC LIGHT-EMITTING DISPLAY
DEVICE HAVING AN ENCAPSULATING
LAYER

[0001] This application claims the priority benefit of
Korean Patent Application No. 10-2017-0110729, filed on
Aug. 31, 2017 in the Republic of Korea, which is hereby
incorporated by reference as if fully set forth herein.

BACKGROUND OF THE INVENTION

Field of the Invention

[0002] The present invention relates to an organic light-
emitting display device including an encapsulating layer for
coupling an encapsulating substrate to a device substrate in
which a light-emitting structure is formed.

Discussion of the Related Art

[0003] Generally, electronic appliances, such as a monitor,
a TV, a laptop computer and a digital camera, include a
display device to realize an image. For example, the display
device can include a liquid crystal display device and/or an
organic light-emitting display device.

[0004] The organic light-emitting display device can
include light-emitting structures. The light-emitting struc-
tures can generate light realizing a specific color. For
example, each of the light-emitting structures can include a
first electrode, a light-emitting layer and a second electrode,
which are sequentially stacked.

[0005] The organic light-emitting display device can have
a structure capable of preventing damage of the light-
emitting layer due to the permeation of external moisture.
For example, the light-emitting display device can include
an upper insulating layer disposed on the light-emitting
structure, and an encapsulating layer disposed on the upper
insulating layer. The upper insulating layer can include an
inorganic insulating material. The encapsulating layer can
include a moisture-absorbing material. A device substrate on
which the light-emitting structure is formed, can be coupled
with an encapsulating substrate by the encapsulating layer,
so that the light-emitting structure is sealed. For example,
the encapsulating layer can include a thermosetting resin.
[0006] However, in the organic light-emitting display
device according to the related art, the light-emitting layer is
vulnerable to heat, so that the light-emitting layer can be
deteriorated due to heat generated during an operation of
displaying an image. And, in the organic light-emitting
display device, a step of coupling the encapsulating sub-
strate to the device substrate includes a process of curing the
encapsulating layer, so that the light-emitting structure can
be damaged by a coupling process between the encapsulat-
ing substrate and the device substrate. Also, in the organic
light-emitting display device, when the deterioration of the
light-emitting layer due to the curing process of the encap-
sulating layer can be prevented by using an upper insulating
layer, the light-emitting structure and/or a driving circuit for
controlling the light-emitting structure can malfunction due
to hydrogen generated in the upper insulating layer includ-
ing an inorganic material.

SUMMARY OF THE INVENTION

[0007] Accordingly, the present invention is directed to an
organic light-emitting display device that substantially obvi-
ates one or more problems due to limitations and disadvan-
tages of the related art.
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[0008] An object of the present invention is to provide an
organic light-emitting display device capable of rapidly
emitting heat to the outside.

[0009] Another object of the present invention is to pro-
vide an organic light-emitting display device capable of
preventing the deterioration of the light-emitting layer due to
the coupling process between the device substrate and the
encapsulating substrate.

[0010] Additional advantages, objects, and features of the
invention will be set forth in part in the description which
follows and in part will become apparent to those having
ordinary skill in the art upon examination of the following
or may be learned from practice of the invention. The
objectives and other advantages of the invention may be
realized and attained by the structure particularly pointed out
in the written description and claims hereof as well as the
appended drawings.

[0011] To achieve these objects and other advantages and
in accordance with the purpose of the invention, as embod-
ied and broadly described herein, there is provided an
organic light-emitting display device according to an
embodiment of the present invention including a device
substrate. The device substrate includes a display area and a
non-display area. The non-display area is disposed outside
the display area. A light-emitting structure is disposed on the
display area of the device substrate. The light-emitting
structure includes a first electrode, a light-emitting layer and
a second electrode, which are sequentially stacked. A lower
encapsulating layer is disposed on the light-emitting struc-
ture. The lower encapsulating layer is extended on the
non-display area of the lower substrate. The lower encap-
sulating layer is in contact with the second electrode of the
light-emitting structure. An upper encapsulating layer is
disposed on the lower encapsulating layer. The upper encap-
sulating layer includes a moisture-absorbing material. An
encapsulating substrate is disposed on the upper encapsu-
lating layer. The encapsulating substrate includes a metal.

[0012] The lower encapsulating layer and the upper encap-
sulating layer can include an olefin-based material.

[0013] The upper encapsulating layer can include a mate-
rial different from a material of the lower encapsulating
layer.

[0014] The upper encapsulating layer can be in direct
contact with the lower encapsulating layer.

[0015] An edge of the first electrode can be covered by a
bank insulating layer. The second electrode can be extended
on a side surface of the bank insulating layer close to the
non-display area of the device substrate.

[0016] A thin film transistor can be disposed between the
device substrate and the light-emitting structure. An over-
coat layer can be disposed between the thin film transistor
and the light-emitting structure. The over-coat layer can
cover the thin film transistor. The second electrode can be
extended on a side surface of the over-coat layer close to the
non-display area of the device substrate.

[0017] Ahorizontal width of the lower encapsulating layer
can be smaller than a horizontal width of the upper encap-
sulating layer.

[0018] The upper encapsulating layer can be extended on
a side surface of the lower encapsulating layer.

[0019] Magnetic particles can be disposed on the encap-
sulating substrate.
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[0020] A capping layer can be disposed on the encapsu-
lating substrate. The capping layer can include an insulating
material. The magnetic particles can be dispersed in the
capping layer.

[0021] In another embodiment, the organic light-emitting
display device includes an encapsulating substrate disposed
on a device substrate. The encapsulating substrate includes
ametal. A lower encapsulating layer is disposed between the
device substrate and the encapsulating substrate. An upper
encapsulating layer is disposed between the lower encapsu-
lating layer and the encapsulating substrate. The upper
encapsulating layer includes a moisture-absorbing material.
A light-emitting structure is disposed between the device
substrate and the lower encapsulating layer. The light-
emitting structure is in contact with the lower encapsulating
layer. The lower encapsulating layer includes a portion being
in contact with the device substrate on the outside of the
light-emitting structure.

[0022] An upper surface of the lower encapsulating layer
facing the encapsulating substrate can be a flat surface.

[0023] The encapsulating substrate can have a clad struc-
ture in which a first base substrate, a metal substrate includ-
ing a metal, and a second base substrate are sequentially
stacked.

[0024] The metal substrate can have a heat conductivity
rate higher than the first base substrate and the second base
substrate.

[0025] The metal of the metal substrate or the encapsu-
lating substrate can include aluminum (Al) or chrome (Cr).

[0026] The metal substrate can be a thicker than the first
base substrate and the second base substrate.

[0027] The first substrate and the second base substrate
can have a coeflicient of thermal expansion lower than the
metal substrate.

[0028] The second base substrate can include a same
material as the first base substrate.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029] The accompanying drawings, which are included
to provide a further understanding of the invention and are
incorporated in and constitute a part of this application,
illustrate embodiment(s) of the invention and together with
the description serve to explain the principle of the inven-
tion. In the drawings:

[0030] FIG. 1is a view schematically showing an organic
light-emitting display device according to an embodiment of
the present invention; and

[0031] FIGS. 2 to 5 are views respectively showing an
organic light-emitting display device according to another
embodiment of the present invention.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0032] Hereinafter, details related to the above objects,
technical configurations, and operational effects of the
embodiments of the present invention will be clearly under-
stood by the following detailed description with reference to
the drawings, which illustrate some embodiments of the
present invention. Here, the embodiments of the present
invention are provided in order to allow the technical sprit
of the present invention to be satisfactorily transferred to
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those skilled in the art, and thus the present invention can be
embodied in other forms and is not limited to the embodi-
ments described below.

[0033] In addition, the same or extremely similar elements
can be designated by the same reference numerals through-
out the specification, and in the drawings, the lengths and
thickness of layers and regions can be exaggerated for
convenience. It will be understood that, when a first element
is referred to as being “on” a second element, although the
first element can be disposed on the second element so as to
come into contact with the second element, a third element
can be interposed between the first element and the second
element.

[0034] Here, terms such as, for example, “first” and “sec-
ond” can be used to distinguish any one element with
another element. However, the first element and the second
element can be arbitrary named according to the conve-
nience of those skilled in the art without departing the
technical sprit of the present invention.

[0035] The terms used in the specification of the present
invention are merely used in order to describe particular
embodiments, and are not intended to limit the scope of the
present invention. For example, an element described in the
singular form is intended to include a plurality of elements
unless the context clearly indicates otherwise. In addition, in
the specification of the present invention, it will be further
understood that the terms “comprises” and “includes”
specify the presence of stated features, integers, steps,
operations, elements, components, and/or combinations
thereof, but do not preclude the presence or addition of one
or more other features, integers, steps, operations, elements,
components, and/or combinations.

[0036] Unless otherwise defined, all terms (including tech-
nical and scientific terms) used herein have the same mean-
ing as commonly understood by one of ordinary skill in the
art to which example embodiments belong. It will be further
understood that terms, such as those defined in commonly
used dictionaries, should be interpreted as having a meaning
that is consistent with their meaning in the context of the
relevant art and should not be interpreted in an idealized or
overly formal sense unless expressly so defined herein.

Embodiments

[0037] FIG. 1is a view showing an organic light-emitting
display device according to an embodiment of the present
invention. FIGS. 2 to 5 are views respectively showing an
organic light-emitting display device according to another
embodiment of the present invention. All the components of
the organic light-emitting display device according to all
embodiments of the present invention are operatively
coupled and configured.

[0038] Referring to FIG. 1, the organic light-emitting
display device according to the embodiment of the present
invention can include a device substrate 100, a plurality of
light-emitting structures 300, a lower encapsulating layer
500, an upper encapsulating layer 600 and an encapsulating
substrate 700.

[0039] The device substrate 100 can support the light-
emitting structures 300. The device substrate 100 can
include an insulating material. The device substrate 100 can
include a transparent material. For example, the device
substrate 100 can include glass or plastic.

[0040] The device substrate 100 can include a display area
AA and a non-display area NA. The non-display area NA
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can be disposed outside the display area AA. For example,
the non-display area NA can include an edge of the device
substrate 100.

[0041] The organic light-emitting display device accord-
ing to the embodiment of the present invention can further
include a plurality of thin film transistors 200 disposed on
the display area AA of the device substrate 100. Each thin
film transistor 200 can be disposed between the device
substrate 100 and the corresponding light-emitting structure
300. For example, the thin film transistor 200 can include a
semiconductor pattern 210, a gate insulating layer 220, a
gate electrode 230, an interlayer insulating layer 240, a
source electrode 250 and a drain electrode 260.

[0042] The semiconductor pattern 210 can be disposed
close to the device substrate 100. The semiconductor pattern
210 can include a semiconductor material. For example, the
semiconductor pattern 210 can include amorphous silicon or
poly-silicon. The semiconductor pattern 210 can be an oxide
semiconductor. For example, the semiconductor pattern 210
can include IGZO.

[0043] The semiconductor pattern 210 can include a
source region, a drain region and a channel region. The
channel region can be disposed between the source region
and the drain region. The conductivity of the channel region
can be lower than the conductivities of the source region and
the drain region. For example, the source region and the
drain region can include a conductive impurity.

[0044] The gate insulating layer 220 can be disposed on
the semiconductor pattern 210. A size of the gate insulating
layer 220 can be smaller than a size of the semiconductor
pattern 210. For example, the gate insulating layer 220 can
overlap with the channel region of the semiconductor pattern
210.

[0045] The gate insulating layer 220 can include an insu-
lating material. For example, the gate insulating layer 220
can include silicon oxide and/or silicon nitride. The gate
insulating layer 220 can include a high-K material. For
example, the gate insulating layer 220 can include hafhium
oxide (HfO) or titanium oxide (TiO). The gate insulating
layer 220 can have a multi-layer structure.

[0046] The gate electrode 230 can be disposed on the gate
insulating layer 220. For example, the gate electrode 230 can
overlap the channel region of the semiconductor pattern 210.
The gate electrode 230 can be insulated from the semicon-
ductor pattern 210 by the gate insulating layer 220. For
example, a side surface of the gate electrode 230 can be
vertically aligned with a side surface of the gate insulating
layer 220.

[0047] The gate electrode 230 can include a conductive
material. For example, the gate electrode 230 can include a
metal, such as aluminum (Al), chrome (Cr), molybdenum
(Mo) and tungsten (W).

[0048] The interlayer insulating layer 240 can be disposed
on the semiconductor pattern 210 and the gate electrode 230.
The interlayer insulating layer 240 can be extended beyond
the semiconductor pattern 210. For example, a side surface
of the semiconductor pattern 210 can be covered by the
interlayer insulating layer 240.

[0049] The interlayer insulating layer 240 can include an
insulating material. For example, the interlayer insulating
layer 240 can include silicon oxide.

[0050] The source electrode 250 can be disposed on the
interlayer insulating layer 240. The source electrode 250 can
be electrically connected to the source region of the semi-
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conductor pattern 210. For example, the source electrode
250 can overlap the source region of the semiconductor
pattern 210. The interlayer insulating layer 240 can include
a contact hole partially exposing the source region of the
semiconductor pattern 210.

[0051] The source electrode 250 can include a metal, such
as aluminum (Al), chrome (Cr), molybdenum (Mo) and
tungsten (W). The source electrode 250 can include a
material different from the gate electrode 230.

[0052] The drain electrode 260 can be disposed on the
interlayer insulating layer 240. The drain electrode 260 can
be electrically connected to the drain region of the semi-
conductor pattern 210. The drain electrode 260 can be
spaced away from the source electrode 250. For example,
the drain electrode 260 can overlap the drain region of the
semiconductor pattern 210. The interlayer insulating layer
240 can further include a contact hole partially exposing the
drain region of the semiconductor pattern 210.

[0053] The drain electrode 260 can include a conductive
material. For example, the drain electrode 260 can include a
metal, such as aluminum (Al), chrome (Cr), molybderum
(Mo) and tungsten (W). The drain electrode 260 can include
a material different from the gate electrode 230. The drain
electrode 260 can include a same material as the source
electrode 250.

[0054] The organic light-emitting display device accord-
ing to the embodiment of the present invention can further
comprise a buffer layer 110 disposed between the device
substrate 110 and the thin film transistor 200. For example,
the buffer layer 110 can be extended between the device
substrate 100 and the semiconductor pattern 210. The buffer
layer 110 can include an insulating material. For example,
the buffer layer 110 can include silicon oxide.

[0055] The organic light-emitting display device accord-
ing to the embodiment of the present invention can further
comprise a lower passivation layer 120 disposed on the thin
film transistor 200. The lower passivation layer 120 can
prevent the thin film transistor from external moisture. For
example, the lower passivation layer 120 can be extended
along the interlayer insulating layer 240 in the outside of the
semiconductor pattern 210. The lower passivation layer 120
can include an insulating material. The lower passivation
layer can include a material different from the interlayer
insulating layer 240. For example, the lower passivation
layer can include silicon nitride.

[0056] The organic light-emitting display device accord-
ing to the embodiment of the present invention can further
comprise an over-coat layer 130. The over-coat layer 130
can remove a thickness difference due to the thin film
transistor 200. For example, an upper surface of the over-
coat layer 130 opposite to the device substrate 100 can be a
flat surface. The over-coat layer 130 can include an insulat-
ing material. The over-coat layer 130 can include a material
different from the lower passivation layer 120. For example,
the over-coat layer 130 can include an organic insulating
material.

[0057] The light-emitting structure 300 can generate light
realizing a specific color. For example, the light-emitting
structure 300 can include a first electrode 310, a light-
emitting layer 320 and a second electrode 330, which are
sequentially stacked.

[0058] The first electrode 310 can be disposed close to the
device substrate 100. The light-emitting structure 300 can be
controlled by the thin film transistor 200. For example, the



US 2019/0067641 A1l

first electrode 310 can be electrically connected to the drain
electrode 260 of the thin film transistor 200. The light-
emitting structure 300 can be disposed on the over-coat layer
130. The over-coat layer 130 can include an upper contact
hole 130/ exposing at least portion of the drain electrode
260. The lower passivation layer 120 can include a lower
contact hole 120/ overlapping with the upper contact hole
130%. The first electrode 310 can be extended along a side
wall of the lower contact hole 120/ and a side wall of the
upper contact hole 1304

[0059] The first electrode 310 can include a conductive
material. The first electrode 310 can include a transparent
material. For example, the first electrode 310 can be a
transparent electrode formed of a transparent material, such
as ITO and 170.

[0060] The light-emitting layer 320 can generate light
having luminance corresponding to a voltage difference
between the first electrode 310 and the second electrode 330.
For example, the light-emitting layer 320 can include an
emission material layer (EML) having an emission material.
The emission material can be an organic material.

[0061] The light-emitting layer 320 can have a multi-layer
structure in order to increase luminous eflicacy. For
example, the light-emitting layer 320 can further include at
least one of a hole injection layer (HIL), a hole transporting
layer (HTL), an electron transporting layer (ETL) and an
electron injection layer (EIL).

[0062] The second electrode 330 can include a conductive
material. The second electrode 330 can include a material
different from a material of the first electrode 310. For
example, the second electrode 330 can include a metal
having high reflectance, such as aluminum (Al). Thus, in the
organic light-emitting display device according to the
embodiment of the present invention, the light generated by
the light-emitting layer 320 can be emitted to outside
through the device substrate 110.

[0063] As mentioned above, the organic light-emitting
display device according to the embodiment of the present
invention can include the plurality of the light-emitting
structures 300. Each of the light-emitting structures 300 can
be independently driven. For example, the first electrode 310
of each light-emitting structure 300 can be separated from
the first electrode 310 of adjacent light-emitting structure
300. The organic light-emitting display device according to
the embodiment of the present invention can further com-
prise a bank insulating layer 140. The bark insulating layer
140 can include an insulating material. For example, the
bank insulating layer 140 can include an organic insulating
material. The bank insulating layer 140 can include a
material different from the over-coat layer 130.

[0064] The light-emitting layer 320 and the second elec-
trode 330 can be stacked on a portion of the first electrode
310 which is exposed by the bank insulating layer 140. The
thin film transistor 200 can overlap the bank insulating layer
140. Thus, in organic light-emitting display device accord-
ing to the embodiment of the present invention, the light
toward the device substrate 100 from the light-emitting layer
320 may be not blocked by the thin film transistor 200.
[0065] The second electrode 330 can be extended on the
bank insulating layer 140. For example, the second electrode
330 can be extended on a side surface 140s of the bank
insulating layer 140 disposed close to the non-display area
NA of the device substrate 100. The side surface 140s of the
bank insulating layer 140 disposed close to the non-display
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area NA of the device substrate 100 can be completely
covered by the second electrode 330. Thus, in the organic
light-emitting display device according to the embodiment
of the present invention, the second electrode 330 can
prevent the bank insulating layer 140 from being function as
the permeation path of external moisture.

[0066] The second electrode 330 can be extended on a side
surface 130s of the over-coat layer 130 disposed close to the
non-display area NA of the device substrate 100. For
example, the second electrode 330 can completely cover the
side surface 130s of the over-coat layer 130 disposed close
to the non-display area NA of the device substrate 100. Thus,
in the organic light-emitting display device according to the
embodiment of the present invention, the permeation of
external moisture through an insulating layer stacked
between the device substrate 100 and the second electrode
330, and a boundary between the adjacent insulating layers,
can be prevented.

[0067] The organic light-emitting display device accord-
ing to the embodiment of the present invention can further
comprise a color filter 400 disposed between the device
substrate 100 and the light-emitting structure 300. For
example, the color filter 400 can be disposed between the
lower passivation layer 120 and the over-coat layer 130. A
thickness difference due to the color filter 400 can be
removed by the over-coat layer 130. The color filter 400 can
convert the color realized by the light which is generated by
the light-emitting layer 320. For example, the light-emitting
layer 320 can generate light realizing white color, and the
color filter 400 can realize blue color, red color or green
color by using the light which is generated by the light-
emitting layer 320. A horizontal width of the color filter 400
can be larger than a horizontal width of a portion of the first
electrode exposed by the bank insulating layer 140. Thus, in
the organic light-emitting display device according to the
embodiment of the present invention, the leakage of the light
can be prevented.

[0068] The lower encapsulating layer 500 can be disposed
on the light-emitting structure 300. The lower encapsulating
layer 500 can be extended on the non-display area NA of the
device substrate 100. For example, the lower encapsulating
layer 500 can include a portion being in direct contact with
the device substrate 100 in the outside of the light-emitting
structure 300. Thus, in the organic light-emitting display
device according to the embodiment of the present inven-
tion, the light-emitting structure 300 can be sealed by the
encapsulating layer 500.

[0069] The lower encapsulating layer 500 can be in con-
tact with the light-emitting structure 300. For example, an
upper surface of the second electrode 330 opposite to the
device substrate 100 can be in direct contact with the lower
encapsulating layer 500. The lower encapsulating layer 500
can surround an end portion of the second electrode 330
which is contact with the device substrate 100. An upper
surface of the lower encapsulating layer 500 opposite to the
device substrate 100 can be a flat surface. A thickness
difference due to the light-emitting structure 300 can be
removed by the lower encapsulating layer 500.

[0070] The lower encapsulating layer 500 can include an
insulating material. The lower encapsulating layer 500 can
include an adhesive material. For example, the lower encap-
sulating layer 500 can include an olefin based material.
[0071] The upper encapsulating layer 600 can be disposed
on the lower encapsulating layer 500. For example, the
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upper encapsulating layer 600 can be in direct contact with
the lower encapsulating layer 500. The upper encapsulating
layer 600 can include a moisture-absorbing material 600p.
Thus, in the organic light-emitting display device according
to the embodiment of the present invention, the moisture
permeating through the lower encapsulating layer 500, can
be collected by the moisture-absorbing material 600p of the
upper encapsulating layer 600. And, in the organic light-
emitting display device according to the embodiment of the
present invention, the stress applied to the light-emitting
structure 300 due to the expansion of the moisture-absorbing
material 600p, can be relieved by the lower encapsulating
layer 500. Therefore, in the organic light-emitting display
device according to the embodiment of the present inven-
tion, an additional technical feature for preventing the light-
emitting structure 300 from external moisture, may be not
formed.

[0072] The upper encapsulating layer 600 can be disposed
on the display area AA and the non-display area NA of the
device substrate 100. For example, the upper encapsulating
layer 600 can include a side surface vertically aligned with
a side surface of the lower encapsulating layer 500. The side
surface of the upper encapsulating layer 600 can be con-
tinuously with the side surface of the lower encapsulating
layer 500 on the non-display area NA of the device substrate
100. Thus, in the organic light-emitting display device
according to the embodiment of the present invention, the
permeation of the moisture through the encapsulating layer
500 can be efliciently prevented by the upper encapsulating
layer 600.

[0073] The upper encapsulating layer 600 can include an
insulating material. The upper encapsulating layer 600 can
include an adhesive material. The upper encapsulating layer
600 can include a material which does not need a curing
process. For example, the upper encapsulating layer 600 can
include an olefin-based material. Thus, in the organic light-
emitting display device according to the embodiment of the
present invention, the deterioration of the light-emitting
layer 320 due to a process of forming the lower encapsu-
lating layer 500 and the upper encapsulating layer 600, can
be prevented.

[0074] The upper encapsulating layer 600 can include a
material different from the lower encapsulating layer 500.
For example, the lower encapsulating layer 500 can include
a material having high elasticity than the upper encapsulat-
ing layer 600. Thus, in the organic light-emitting display
device according to the embodiment of the present inven-
tion, the stress applied to the light-emitting structure 300 due
to the expansion of the moisture-absorbing material, can be
relieved without the moisture collecting rate of the upper
encapsulating layer 600.

[0075] The encapsulating substrate 700 can be disposed on
the upper encapsulating layer 600. For example, an upper
surface of the encapsulating layer 600 opposite to the device
substrate 100 can be in direct contact with the encapsulating
substrate 700. The encapsulating substrate 700 can overlap
the display area AA and the non-display area NA of the
device substrate 100. The size of the encapsulating substrate
700 can be smaller than the size of the device substrate 100.
For example, a side surface of the encapsulating substrate
700 can be disposed between a side surface of the device
substrate 100 and the side surface of the upper encapsulating
layer 600. An edge portion of a lower surface of the
encapsulating substrate 700 facing the device substrate 100
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can be exposed by the upper encapsulating layer 600. Thus,
in the organic light-emitting display device according to the
embodiment of the present invention, the fail due to the
miss-alignment of the upper encapsulating layer 600 can be
prevented.

[0076] The encapsulating substrate 700 can include a
material having a hardness of at least a certain level. For
example, the encapsulating substrate 700 can include a
metal having relatively higher the heat conductive rate, such
as aluminum (Al). Thus, in the organic light-emitting display
device according to the embodiment of the present inven-
tion, heat generated by the operation of realizing a image,
can be emitted to the outside by the lower encapsulating
layer 500, the upper encapsulating layer 600, and the encap-
sulating substrate 700.

[0077] That is, in the organic light-emitting display device
according to the embodiment of the present invention, the
encapsulating layer 500 and 600 coupling the encapsulating
substrate 700 including a metal to the device substrate 100
in which the light-emitting structure 300 is formed, can be
in direct contact with the light-emitting structure 300, so that
the heat dissipation can be improved. Also, in the organic
light-emitting display device according to the embodiment
of the present invention, the light-emitting structure 300 can
be completely covered by the lower encapsulating layer 500
stacked on the light-emitting structure 300, and the mois-
ture-absorbing material can be only disposed in the upper
encapsulating layer 600 stacked on the lower encapsulating
layer 500, so that electrically connection between the second
electrode 330 of the light-emitting structure 300 and the
encapsulating substrate 700 including a metal due to the
moisture-absorbing material absorbing the permeated mois-
ture, can be prevented. In addition, the organic light-emitting
display device according to the embodiment of the present
invention can include the lower encapsulating layer 500 and
the upper encapsulating layer 600 which are formed without
a process of curing, so that the deterioration of the light-
emitting layer 320 due to a process of coupling the encap-
sulating substrate 700 to the device substrate 100 can be
prevented. Accordingly, in the organic light-emitting display
device according to the embodiment of the present inven-
tion, a space between the device substrate 100 in which the
light-emitting structure 300 is formed and the upper encap-
sulating layer 600 including the moisture-absorbing material
can be filled by the lower encapsulating layer 500, and the
lower encapsulating layer 500 and the upper encapsulating
layer 600 can be formed without a process of curing, so that
the lift-time and the reliability of the light-emitting structure
300 can be increased.

[0078] The organic light-emitting display device accord-
ing to the embodiment of the present invention is described
that the horizontal width of the lower encapsulating layer
500 is equal to the horizontal width of the upper encapsu-
lating layer 600. However, the organic light-emitting display
device according to another embodiment of the present
invention can include the upper encapsulating layer 600
having a size larger than the lower encapsulating layer 500.
For example, in the organic light-emitting display device
according to another embodiment of the present invention,
the upper encapsulating layer 600 can be extended on the
side surface of the lower encapsulating layer 500 on the
non-display area NA of the device substrate 100, as shown
in FIG. 2. In the organic light-emitting display device
according to another embodiment of the present invention,
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the upper encapsulating layer 600 can include a portion
being in direct contact with the non-display area NA of the
device substrate 100. Thus, in the organic light-emitting
display device according to another embodiment of the
present invention, the permeation of external moisture can
be prevented by the upper encapsulating layer 600 including
the moisture-absorbing material, and the heat dissipation can
be efficiently improved.

[0079] The organic light-emitting display device accord-
ing to the embodiment of the present invention is described
that the encapsulating substrate 700 is a single layer includ-
ing a metal. However, the organic light-emitting display
device according to another embodiment of the present
invention can include the encapsulating substrate 700 having
a multi-layer structure. For example, in the organic light-
emitting display device according to another embodiment of
the present invention, the encapsulating substrate 700 can
include a clad structure in which a first base substrate 710,
a metal substrate 720, and a second base substrate 730 are
sequentially stacked, as shown in FIG. 3.

[0080] The metal substrate 720 can include a heat con-
ductive rate higher than the first base substrate 710 and the
second base substrate 730. For example, the metal substrate
710 can include a metal having high heat conductive rate,
such as aluminum (Al) and chrome (Cr). The first base
substrate 710 and the second base substrate 730 can include
a material having hardness higher than the metal substrate
720. The first base substrate 710 and the second base
substrate 730 can have a coeflicient of thermal expansion
lower than the metal substrate 720. The second base sub-
strate 730 can include a same material as the first base
substrate 710. For example, the first base substrate 710 and
the second base substrate 730 can include SUS. Thus, in the
organic light-emitting display device according to another
embodiment of the present invention, bending due to the
coeflicient of thermal expansion difference between the
device substrate 100 and the encapsulating substrate 700,
and damage of the metal substrate 720 due to external
impact can be minimized. Thereby, in the organic light-
emitting display device according to another embodiment of
the present invention, heat dissipation can be efficiently
improved. The metal substrate 720 can be thicker than the
first base substrate 710 and the second base substrate 730.
[0081] The organic light-emitting display device accord-
ing to another embodiment of the present invention can
secure magnetism by using magnetic particles. For example,
the organic light-emitting display device according to
another embodiment of the present invention can include
magnetic particles 800 disposed on the encapsulating sub-
strate 700, as shown in FIG. 4. The magnetic particles 800
can include a material having magnetic characteristics. For
example, the magnetic particles 800 can include ferromag-
netism metal, such as iron (Fe), Nickel (Ni), cobalt (Co). The
magnetic particles 800 can be formed by a process of
plating. For example, the magnetic particles 800 can be in
direct contact with an outer surface of the encapsulating
substrate 700. The magnetic particles 800 can be dispersed
on the encapsulating substrate 700, regularly. Thus, in the
organic light-emitting display device according to another
embodiment of the present invention, the encapsulating
substrate 700 can be moved by a jig including magnetic
plate, so that the location of the encapsulating substrate 700
can be easily adjusted during a coupling process between the
device substrate 100 and the encapsulating substrate 700.
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Also, in the organic light-emitting display device according
to another embodiment of the present invention, the moving
jig of the encapsulating substrate 700 can be simplified, so
that damage of the encapsulating substrate 700 and/or the
device substrate 100 during a process of attaching or detach-
ing the encapsulating substrate 700 to the moving jig, can be
prevented. In addition, in the organic light-emitting display
device according to another embodiment of the present
invention, a process of attaching and detaching the encap-
sulating substrate 700 to the moving jig can be simplified, so
that time for a process of coupling between the device
substrate 100 and the encapsulating substrate 700 can be
reduced. And, in the organic light-emitting display device
according to another embodiment of the present invention,
the metal of the encapsulating substrate 700 can be selected
regardless of the improvement of the forming efficiency, so
that the efliciency of the heat dissipation can be effectively
increased.

[0082] The organic light-emitting display device accord-
ing to another embodiment of the present invention is
described that the magnetic particles 800 is applied on the
outer surface of the encapsulating substrate 700. However,
the organic light-emitting display device according to fur-
ther another embodiment of the present invention can
include a capping layer 900 on the encapsulating substrate
700, and the magnetic particles 900m dispersed in the
capping layer 900, as shown in FIG. 5. The capping layer
900 can include an insulating material. For example, the
capping layer 900 can include silicon oxide. Thus, in the
organic light-emitting display device according to further
another embodiment of the present invention, damage of the
encapsulating substrate 700 due to external impact can be
prevented, and the efficiency of the heat dissipation and the
process efficiency can be increased.

[0083] As a result, the organic light-emitting display
device according to the embodiments of the present inven-
tion can include the encapsulating layer disposed between
the encapsulating substrate including a metal and the device
substrate in which the light-emitting structure is formed,
wherein the encapsulating layer can include the lower
encapsulating layer being in contact with the light-emitting
structure, and the upper encapsulating layer including the
moisture-absorbing material. Thus, in the organic light-
emitting display device according to the embodiments of the
present invention, the permeation of external moisture can
be prevented, and the efficiency of heat dissipation can be
increased. Thereby, in the organic light-emitting display
device according to the embodiments of the present inven-
tion, life-time and reliability can be improved.

What is claimed is:

1. An organic light-emitting display device comprising:

a device substrate including a display area and a non-
display area disposed outside the display area;

a light-emitting structure disposed on the display area of
the device substrate, the light-emitting structure includ-
ing a first electrode, a light-emitting layer and a second
electrode, which are sequentially stacked,

a lower encapsulating layer disposed on the light-emitting
structure, the lower encapsulating layer extended on the
non-display area of the device substrate;

an upper encapsulating layer disposed on the lower encap-
sulating layer, the upper encapsulating layer including
a moisture-absorbing material; and
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an encapsulating substrate disposed on the upper encap-
sulating layer, the encapsulating substrate including a
metal,

wherein the lower encapsulating layer is in contact with

the second electrode of the light-emitting structure.

2. The organic light-emitting display device according to
claim 1, wherein the lower encapsulating layer and the upper
encapsulating layer include an olefin-based material.

3. The organic light-emitting display device according to
claim 2, wherein the upper encapsulating layer includes a
material different from a material of the lower encapsulating
layer.

4. The organic light-emitting display device according to
claim 1, wherein the upper encapsulating layer is in direct
contact with the lower encapsulating layer.

5. The organic light-emitting display device according to
claim 1, further comprising a bank insulating layer covering
an edge of the first electrode,

wherein the second electrode is extended on a side surface

of the bank insulating layer close to the non-display
area of the device substrate.

6. The organic light-emitting display device according to
claim 5, further comprising:

a thin film transistor disposed between the device sub-

strate and the light-emitting structure; and

an over-coat layer disposed between the thin film transis-

tor and the light-emitting structure,

wherein the second electrode is extended on a side surface

of the over-coat layer close to the non-display area of
the device substrate.

7. The organic light-emitting display device according to
claim 1, wherein a horizontal width of the lower encapsu-
lating layer is smaller than a horizontal width of the upper
encapsulating layer.

8. The organic light-emitting display device according to
claim 7, wherein the upper encapsulating layer is extended
on a side surface of the lower encapsulating layer, on the
non-display area of the device substrate.

9. The organic light-emitting display device according to
claim 1, further comprising magnetic particles disposed on
the encapsulating substrate.

10. The organic light-emitting display device according to
claim 9, further comprising a capping layer disposed on the
encapsulating layer, the capping layer including an insulat-
ing material,
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wherein the magnetic particles are dispersed in the cap-

ping layer.

11. An organic light-emitting display device comprising:

an encapsulating substrate disposed on a device substrate;

a lower encapsulating layer disposed between the device

substrate and the encapsulating substrate;

an upper encapsulating layer disposed between the lower

encapsulating layer and the encapsulating substrate, the
upper encapsulating layer including a moisture-absorb-
ing material; and

a light-emitting structure disposed between the device

substrate and the lower encapsulating layer, the light-
emitting structure being in contact with the lower
encapsulating layer,

wherein the lower encapsulating layer includes a portion

being in contact with the device substrate at an outside
of the light-emitting structure.

12. The organic light-emitting display device according to
claim 11, wherein an upper surface of the lower encapsu-
lating layer facing the encapsulating substrate is a flat
surface.

13. The organic light-emitting display device according to
claim 11, wherein the encapsulating substrate has a clad
structure in which a first base substrate, a metal substrate
including a metal and a second base substrate are sequen-
tially stacked.

14. The organic light-emitting display device according to
claim 13, wherein the metal substrate has a heat conductivity
rate higher than a heat conductivity rate of the first base
substrate and the second base substrate.

15. The organic light-emitting display device according to
claim 14, wherein the metal of the metal substrate includes
aluminum (Al) or chrome (Cr).

16. The organic light-emitting display device according to
claim 14, wherein the metal substrate is thicker than the first
base substrate and the second base substrate.

17. The organic light-emitting display device according to
claim 13, wherein the first base substrate and the second
base substrate have a coefficient of thermal expansion lower
than the metal substrate.

18. The organic light-emitting display device according to
claim 17, wherein the second base substrate includes a same
material as the first base substrate.
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