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ORGANIC LIGHT-EMITTING DISPLAY
APPARATUS

RELATED APPLICATIONS

[0001] This application claims the benefit of Korean Patent
Application No. 10-2013-0098143, filed on Aug. 19,2013, in
the Korean Intellectual Property Office, the disclosure of
which is incorporated herein in its entirety by reference.

BACKGROUND

[0002] 1.Field

[0003] One or more embodiments of the present invention
relate generally to flat panel displays. More specifically, one
or more embodiments of the present invention relate to an
organic light-emitting display apparatus.

[0004] 2. Description of the Related Art

[0005] An organic light-emitting display apparatus is a
self-emission type display apparatus including an organic
light-emitting device. This light-emitting device typically
includes a hole injection electrode, an electron injection elec-
trode, and an organic emission layer formed therebetween.
The emission layer emits light when excitons drop from an
excited state to a ground state, the excitons being generated
when holes injected from the hole injection electrode and
electrons injected from the electron injection electrode are
bonded in the organic emission layer.

[0006] Because a self-emission type organic light-emitting
display apparatus does not need a separate light source, the
organic light-emitting display apparatus may be driven at a
low voltage. It may also be formed to be lightweight and thin,
and has thus attracted attention as a potential next-generation
display apparatus due to these desirable characteristics, as
well as others such as wide viewing angle, high contrast,
quick response speeds, and the like. However, organic light-
emitting devices are also currently vulnerable to deterioration
due to external moisture, oxygen, and/or the like. Accord-
ingly, organic light-emitting devices are typically sealed to
protect the organic light-emitting device from contaminants
such as external moisture, oxygen, and/or the like.

[0007] Recently, to make the organic light-emitting display
apparatus thin and/or flexible, a thin film encapsulation (TFE)
layer which includes an organic layer and an inorganic layer
has been used as a means for sealing the organic light-emit-
ting device.

SUMMARY

[0008] One or more embodiments of the present invention
include an organic light-emitting display apparatus having
improved side-surface barrier characteristics.

[0009] Additional aspects will be set forth in part in the
description which follows and, in part, will be apparent from
the description, or may be learned by practice ofthe presented
embodiments.

[0010] According to one or more embodiments of the
present invention, an organic light-emitting display apparatus
includes: a substrate having one or more side walls; a display
unit positioned on the substrate; and an encapsulation layer
deposited over the display unit and contacting each of the one
or more side walls, wherein a height of an outer end portion of
the encapsulation layer is less than that of each of the side
walls.

[0011] A height of a central region of the encapsulation
layer may be greater than that of each of the side walls.
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[0012] The organic light-emitting display apparatus may
further include a barrier part formed on the encapsulation
layer and disposed in a space at least partially defined by the
encapsulation layer and one or more of the side walls.

[0013] A sum of the height of the outer end portion of the
encapsulation layer and a height of the barrier part may be less
than that of each of the side walls.

[0014] The encapsulation layer may include a first inor-
ganic layer, a first organic layer formed on the first inorganic
layer, and a second inorganic layer which covers the first
organic layer.

[0015] The organic light-emitting display apparatus may
further include a barrier part formed on the second inorganic
layer and disposed in a space at least partially defined by the
second inorganic layer and one or more of the side walls.

[0016] Thebarrier part may be formed ofa same material as
that of the second inorganic layer.

[0017] Each of the one or more side walls may include a
groove formed therein.

[0018] The encapsulation layer may include a first inor-
ganic layer, a first organic layer formed on the first inorganic
layer, and a second inorganic layer which covers the first
organic layer.

[0019] The first inorganic layer and the second inorganic
layer may each extend into each groove.

[0020] The organic light-emitting display apparatus may
further include a barrier part formed on the second inorganic
layer and in a space at least partially defined by the second
inorganic layer and one or more of the side walls.

[0021] Thebarrier part may be formed of a same material as
that of the second inorganic layer.

[0022] According to one or more embodiments of the
present invention, an organic light-emitting display apparatus
includes: a substrate having one or more side walls; a display
unit positioned on the substrate; and an encapsulation layer
deposited over the display unit and contacting each of the one
or more side walls, wherein each of the side walls includes a
plurality of at least approximately planar portions arranged in
stepwise manner, and a height of an outer end portion of the
encapsulation layer is less than that of each of the side walls.
[0023] The organic light-emitting display apparatus may
further include a barrier part formed on the encapsulation
layer.

[0024] A sum of the height of the outer end portion of the
encapsulation layer and a height of the barrier part may be less
than that of each of the side walls.

[0025] The encapsulation layer may include a first inor-
ganic layer, a first organic layer formed on the first inorganic
layer, and a second inorganic layer which covers the first
organic layer.

[0026] The organic light-emitting display apparatus may
further include a barrier part formed on the second inorganic
layer and spaced apart from the first organic layer.

[0027] The first inorganic layer and the second inorganic
layer may be formed on one or more of the at least approxi-
mately planar portions.

[0028] The organic light-emitting display apparatus may
further include a barrier part formed on the second inorganic
layer and spaced apart from the first organic layer.

[0029] Thebarrier part may be formed ofa same material as
that of the second inorganic layer.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0030] These and/or other aspects will become apparent
and more readily appreciated from the following description
of the embodiments, taken in conjunction with the accompa-
nying drawings in which:

[0031] FIG. 1 is a schematic cross-sectional view of an
organic light-emitting display apparatus according to an
embodiment of the present invention;

[0032] FIG. 2is a magnified cross-sectional view of a por-
tion A of FIG. 1;

[0033] FIG. 3 is a magnified cross-sectional view of a dis-
play unit of the organic light-emitting display apparatus of
FIG. 1;

[0034] FIG. 4is a schematic cross-sectional view of a por-
tion of an organic light-emitting display apparatus according
to another embodiment of the present invention; and

[0035] FIG. 5is a schematic cross-sectional view of a por-
tion of an organic light-emitting display apparatus according
to another embodiment of the present invention.

[0036] The various Figures are not necessarily to scale.
DETAILED DESCRIPTION
[0037] Reference will now be made in detail to embodi-

ments, examples of which are illustrated in the accompanying
drawings, wherein like reference numerals refer to the like
elements throughout. In this regard, the present embodiments
may have different forms and should not be construed as
being limited to the descriptions set forth herein. Accord-
ingly, the embodiments are merely described below, by refer-
ring to the figures, to explain aspects of the present descrip-
tion. As used herein, the term “and/or” includes any and all
combinations of one or more of the associated listed items.
Expressions such as “at least one of,” when preceding a list of
elements, modify the entire list of elements and do not modify
the individual elements of the list.

[0038] FIG. 1 is a schematic cross-sectional view of an
organic light-emitting display apparatus 10 according to an
embodiment of the present invention, FIG. 2 is a magnified
cross-sectional view of a portion A of FIG. 1, and FIG. 3 is a
magnified cross-sectional view of a display unit 200 of the
organic light-emitting display apparatus 10 of FIG. 1.
[0039] Referring to FIGS. 1 to 3, the organic light-emitting
display apparatus 10 may include a substrate 100, the display
unit 200 formed on the substrate 100, an encapsulation layer
300 which seals up the display unit 200, and a barrier part 400
formed on the encapsulation layer 300.

[0040] The substrate 100 may be a flexible substrate and
may be formed of a plastic having good heat resistance and
durability, such as polyimide, polyethylene terephthalate
(PET), polycarbonate, polyethylene naphthalate, polyarylate
(PAR), polyetherimide, or the like. However, one or more
embodiments of the present invention are not limited thereto,
and the substrate 100 may be formed of various materials,
such as a metal, glass, and the like.

[0041] A groove 130 may be formed on one surface of the
substrate 100. Accordingly, side walls 160 may be formed in
the substrate 100.

[0042] The display unit 200 may include an organic thin-
film transistor (TFT) layer 200a and a pixel part 2005. The
pixel part 2005 may be an organic light-emitting device
(OLED). The display unit 200 will now be described in more
detail with reference to FIG. 3.
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[0043] A buffer layer 212 may be formed on the substrate
100. The buffer layer 212 functions to prevent the intrusion of
impurity elements through the substrate 100 and to provide a
planarized surface on the substrate 101, and may be formed of
various materials for this function.

[0044] For example, the buffer layer 212 may include an
inorganic material, such as a silicon oxide, a silicon nitride, a
silicon oxynitride, an aluminum oxide, an aluminum nitride,
a titanium oxide, a titanium nitride, or the like, or an organic
material, such as polyimide, polyesther, acryl, or the like. The
buffer layer 212 may also be formed as a stacked body of a
plurality of layers of different materials from among the
materials described above.

[0045] The TFT layer 2004 may be formed on the buffer
layer 212. Although a top-gate TFT is illustrated as shown in
the current embodiment as one example of the TFT layer
200a, a TFT having a different structure may instead be
employed.

[0046] The TFT layer 200a may include an active layer
221, a gate electrode 222, and source and drain electrodes
223.

[0047] The active layer 221 is formed of a semiconductor
material, and a gate insulating layer 213 is formed to coverthe
active layer 221. The active layer 221 may be formed of an
inorganic semiconductor such as amorphous silicon or poly-
silicon, or alternatively may be formed of an organic semi-
conductor. The active layer 221 includes a source region, a
drain region, and a channel region therebetween. The gate
insulating layer 213 insulates the active layer 221 from the
gate electrode 222 and may be formed of an organic material
or an inorganic material, such as a silicon nitride (SiN,) or a
silicon oxide (Si0).

[0048] The gate electrode 222 is provided on the gate insu-
lating layer 213, and an interlayer insulating layer 214 is
formed to cover the gate electrode 222 and the gate insulating
layer 213.

[0049] The gate electrode 222 may include gold (Au), sil-
ver, (Ag), copper (Cu), nickel (Ni), platinum (Pt), palladium
(Pd), aluminum (Al), molybdenum (Mo), or an alloy, such as
an Al:neodymium (Nd) alloy, a Mo:tungsten (W) alloy, or the
like. However, the gate electrode 222 is not limited thereto
and may be formed of various materials according to various
design conditions that may be considered.

[0050] The interlayer insulating layer 214 is disposed
between the gate electrode 222 and the source and drain
electrodes 223 for insulation therebetween, and may be
formed of an inorganic material such as SiN, or SiO,.
[0051] The source and drain electrodes 223 are formed on
the interlayer insulating layer 214. In detail, holes in the
interlayer insulating layer 214 and the gate insulating layer
213 are formed to expose the source region and the drain
region of the active layer 221, and the source and drain elec-
trodes 223 are formed therein so as to contact the exposed
source and drain regions of the active layer 221.

[0052] Although FIG. 3 illustrates a top gate type TFT
which sequentially includes the active layer 221, the gate
electrode 222, and the source and drain electrodes 223, one or
more embodiments of the present invention are not limited
thereto, and the gate electrode 222 may instead be disposed
below the active layer 221.

[0053] The TFT layer 200a is electrically connected to the
pixel part 2005 to drive the pixel part 2005, and is protected by
a planarization layer 215 that covers the TFT layer 200a.
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[0054] The planarization layer 215 may include an inor-
ganic insulating layer and/or an organic insulating layer. This
inorganic insulating layer may be made of materials such as a
silicon oxide (Si0O,), a silicon nitride (SiN,), a silicon oxyni-
tride (SiON), an aluminum oxide (Al,O,), a titanium oxide
(Ti0,), a tantalum oxide (Ta,0;), a hafnium oxide (HfO,), a
zirconium oxide (Zr0,), a barium stannate titanate (BST), a
lead zirconate titanate (PZT), or the like. The organic insu-
lating layer may be made of materials such as a typical gen-
eral-use polymer (polymethylmethacrylate (PMMA) or poly-
styrene (PS)), a polymer derivative having a phenol group, an
acryl group polymer, an imide group polymer, an aryl ether
group polymer, an amide group polymer, a fluorine group
polymer, a p-xylene group polymer, a vinyl alcohol group
polymer, a blend thereof, or the like. The planarization layer
215 may be formed as a complex stacked body with one or
more inorganic insulating layers and one or more organic
insulating layers.

[0055] The pixel part 2005 is formed on the planarization
layer 215 and may include a pixel electrode 231, an interme-
diate layer 232, and an opposite electrode 233.

[0056] The pixel electrode 231 is formed on the planariza-
tion layer 215 and is electrically connected to the source or
drain electrodes 223 through a contact hole formed in the
planarization layer 215.

[0057] The pixel electrode 231 may be a reflective elec-
trode and may include a reflective layer formed of Ag, Mg, Al,
Pt, Pd, Au, Ni, Nd, iridium (Ir), chromium (Cr), a compound
thereof, or the like, and a transparent or translucent electrode
layer formed on the reflective layer. The transparent or trans-
lucent electrode layer may include at least one selected from
the group consisting of an indium tin oxide (ITO), an indium
zine oxide (IZO), a zinc oxide (ZnO), an indium oxide
(In,03), an indium gallium oxide (IGO), and an aluminum
zine oxide (AZO).

[0058] The opposite electrode 233 disposed to face the
pixel electrode 231 may be a transparent or translucent elec-
trode and may be formed of a metal thin film having a small
work function, where the thin film includes lithium (Li),
calcium (Ca), lithium fluoride (LiF)/Ca, LiF/Al, Al, Ag, mag-
nesium (Mg), or a compound thereof. In addition, an auxiliary
electrode layer or a bus electrode may be further formed of a
material for forming a transparent electrode, such as ITO,
170, 7n0, In,0;, or the like.

[0059] Thus, the opposite electrode 233 may pass light
emitted by an organic emission layer included in the interme-
diate layer 232. In particular, the light emitted by the organic
emission layer may be directly emitted towards (and thus
through) the opposite electrode 233, or may be reflected by
the pixel electrode 231 (which can include a reflective elec-
trode) back up toward the opposite electrode 233.

[0060] However, the organic light-emitting display appara-
tus 10 according to the current embodiment is not limited to a
top emission type display configuration. For example, light
emitted by the organic emission layer may instead be emitted
toward the substrate 100 as a bottom emission type display. In
this case, the pixel electrode 231 may include a transparent or
translucent electrode, and the opposite electrode 233 may
include a reflective electrode. The organic light-emitting dis-
play apparatus 10 may also be a double-side emission type to
emit light in both directions, i.e., to the top and the bottom.
[0061] A pixel defining layer 216 is formed on the pixel
electrode 231 and formed of an insulating material. The pixel
defining layer 216 exposes a predetermined region of the
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pixel electrode 231, and the intermediate layer 232 (including
the organic emission layer) is located in the exposed region.
[0062] The organic emission layer may be formed of a
low-molecular organic material or a high-molecular organic
material, and besides the organic emission layer, the interme-
diate layer 232 may further selectively include function lay-
ers, suchas ahole transport layer (HTL), a hole injection layer
(HIL), an electron transport layer (ETL), an electron injection
layer (EIL), and the like.

[0063] Referring back to FIGS. 1 and 2, the encapsulation
layer 300 seals the display unit 200 and prevents deterioration
of the display unit 200.

[0064] The encapsulation layer 300 may include a first
inorganic layer 310, a first organic layer 320 formed on the
first inorganic layer 310, and a second inorganic layer 330
which covers the first organic layer 320.

[0065] The first inorganic layer 310 may be formed, for
example, to cover the display unit 200 and may be formed of
an inorganic material having relatively high moisture resis-
tance, such as SiN_, Al,O,, SiO_, or TiO,, to block the intru-
sion of ambient moisture or oxygen into the display unit 200.
The first inorganic layer 310 may be formed on the entire
surface of the groove 130.

[0066] The first organic layer 320 may be formed on the
first inorganic layer 310. The first organic layer 320 may be
formed of a flexible organic material to alleviate internal
stress in the first inorganic layer 310 or further prevent the
intrusion of external moisture or oxygen by filling fine cracks
and pinholes in the first inorganic layer 310. An area of the
first organic layer 320 may be smaller than that of the first
inorganic layer 310. That is, the first organic layer 320 may
not cover the entire upper surface of the first inorganic layer
310.

[0067] The second inorganic layer 330 may be formed to
cover the first organic layer 320. The second inorganic layer
330 may be formed of an inorganic material having desirable
moisture-resistant characteristics, such as SiN_, Al,O,, SiO,,
or TiO,, to block the intrusion of moisture or oxygen from the
outside. The end part of the encapsulation layer 300 includes
only the first inorganic layer 310 and the second inorganic
layer 330, as each of those layers extends beyond the edge of
the first organic layer 320. Thus, a height H2 of the end part of
the encapsulation layer 300 may be a sum of a height of the
first inorganic layer 310 and a height of the second inorganic
layer 330.

[0068] The height H2 of the end part of the encapsulation
layer 300 may be formed to be less than aheight H1 of the side
wall 160. Accordingly, the side wall 160 may effectively help
to prevent the intrusion of external moisture or gas. A height
H4 of a central region of the encapsulation layer 300 may be
greater than the height H1 of the side wall 160.

[0069] The barrier part 400 may be formed on the encap-
sulation layer 300. The barrier part 400 may be disposed
inside a space partially formed by the groove 130. The barrier
part 400 may be disposed outside the first organic layer 320.
The barrier part 400 may be formed of an inorganic material
having high moisture resistance, such as SiN_, Al,O;, SiO,,
or TiO,, to block the intrusion of moisture or oxygen from the
outside. The forming of the barrier part 400 may effectively
prevent the intrusion of external moisture or gases. In addi-
tion, when the barrier part 400 fills a space between the
encapsulation layer 300 and the side wall 160, the space
between the encapsulation layer 300 and the side wall 160
may be substantially planarized, or at least made more planar.
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Accordingly, the accumulation of foreign substances in the
space between the encapsulation layer 300 and the side wall
160 may be prevented. The barrier part 400 may be formed of
the same material as the second inorganic layer 330 (although
this need not necessarily be the case). Accordingly, an adhe-
sive force between the barrier part 400 and the second inor-
ganic layer 330 may be strengthened, thereby more stably
disposing the barrier part 400 on the second inorganic layer
330.

[0070] A sum of the height H2 of the end part of the encap-
sulation layer 300 and a height H3 of the barrier part 400 may
be less than the height H1 of the side wall 160. Accordingly,
the side wall 160 may effectively prevent the intrusion of
external moisture or gas into the sides of the encapsulation
layer 300 and barrier part 400.

[0071] Although FIG. 1 illustrates that the encapsulation
layer 300 includes the first inorganic layer 310, the first
organic layer 320, and the second inorganic layer 330, one or
more embodiments of the present invention are not limited
thereto, and the encapsulation layer 300 may be formed by
alternately stacking a plurality of organic layers and a plural-
ity of inorganic layers, or an organic layer may be formed as
the lowermost layer, contacting the display unit 200.

[0072] FIG. 41s a schematic cross-sectional view of a por-
tion of an organic light-emitting display apparatus 20 accord-
ing to another embodiment of the present invention.

[0073] Differences between the current embodiment and
the above-described embodiment of FIG. 2 will be mainly
described. Herein, like reference numerals in the drawings
denote like members having the same functions.

[0074] Referring to FIG. 4, the organic light-emitting dis-
play apparatus 20 may include a substrate 2100, the display
unit 200 formed on the substrate 2100, the encapsulation
layer 300 which seals the display unit 200, and the barrier part
400 formed on the encapsulation layer 300. Since the display
unit 200 is the same as that described with respect to FIGS. 1
and 3, a repeated description thereof is omitted.

[0075] A groove 2130 may be formed on one surface of the
substrate 2100. Accordingly, a side wall 2160 may be formed
in the substrate 2100. The groove 2130 may at least partially
define a recess or space S formed at an inner part of the side
wall 2160. The side wall 2160 may be formed by scooping out
or otherwise removing material from the side wall 2160. The
space S may be filled by the encapsulation layer 300. Accord-
ingly, since the side wall 2160 may be shaped so as to sur-
round the outer edge of the encapsulation layer 300, the side
wall 2160 may more effectively prevent the intrusion of exter-
nal moisture or gas into the sides of the encapsulation layer
300.

[0076] Theheight H2 of the end part, or edge, of the encap-
sulation layer 300 may be lower than a height H21 of the side
wall 2160. Accordingly, the side wall 2160 may effectively
prevent the intrusion of external moisture or gas through the
edge of encapsulation layer 300. The height H2 of the end part
of the encapsulation layer 300 may be the same as a height of
the space S. The height H4 of the central region of the encap-
sulation layer 300 may be greater than the height H21 of the
side wall 2160.

[0077] The barrier part 400 may be formed on the encap-
sulation layer 300. The barrier part 400 may be disposed
inside a space formed by edges of the groove 2130 and central
region of encapsulation layer 300. The forming of the barrier
part 400 may effectively prevent the intrusion of external
moisture or gas into portions of encapsulation layer 300. In
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addition, when the barrier part 400 fills a space between the
encapsulation layer 300 and the side wall 2160, the space
between the encapsulation layer 300 and the side wall 2160
may be substantially planarized, or made more planar.
Accordingly, the accumulation of foreign substances in the
space between the encapsulation layer 300 and the side wall
2160 may be prevented or reduced. The barrier part 400 may
be formed of the same material as the second inorganic layer
330. Accordingly, an adhesive force between the barrier part
400 and the second inorganic layer 330 may be strengthened,
thereby more stably disposing the barrier part 400 on the
second inorganic layer 330. The barrier part 400 may be
disposed outside (i.e. radially outward from, or otherwise
separated from) the first organic layer 320.

[0078] The sum of the height H2 of the end part of the
encapsulation layer 300 and the height H3 of the barrier part
400 may be less than the height H21 of the side wall 2160.
Accordingly, the side wall 2160 may effectively prevent the
intrusion of external moisture or gas into sides of the encap-
sulation layer 300 and barrier part 400.

[0079] The encapsulation layer 300 may include the first
inorganic layer 310, the first organic layer 320 formed on the
first inorganic layer 310, and the second inorganic layer 330
which covers the first organic layer 320. According to the
forming of the second inorganic layer 330 which covers the
first organic layer 320, the end part ofthe encapsulation layer
300 may include only the first inorganic layer 310 and the
second inorganic layer 330. Thus, the space S may be filled by
the first inorganic layer 310 and the second inorganic layer
330, but not the first organic layer 320, Thus, the height H2 of
the end part of the encapsulation layer 300 may be a sum of
the height of the first inorganic layer 310 and the height of the
second inorganic layer 330.

[0080] FIG. 5 is a schematic cross-sectional view of a por-
tion of an organic light-emitting display apparatus 30 accord-
ing to another embodiment of the present invention.

[0081] Differences between the current embodiment and
the above-described embodiment of FIG. 2 will be mainly
described. Herein, like reference numerals in the drawings
denote like members having the same functions.

[0082] Referring to FIG. 5, the organic light-emitting dis-
play apparatus 30 may include a substrate 3100, the display
unit 200 formed on the substrate 3100, the encapsulation
layer 300 which seals the display unit 200, and the barrier part
400 formed on the encapsulation layer 300. Since the display
unit 200 is the same as that described with respect to FIGS. 1
and 3, a repeated description thereof is omitted.

[0083] A groove 3130 may be formed on one surface of the
substrate 3100. Accordingly, a side wall 3160 may be formed
in the substrate 3100. The side wall 3160 may include an
inclined part F which has a staircase shape when viewed in
cross-section, with planar or approximately planar portions
arranged in stepwise manner in order of increasing elevation
from right to left in the view of FIG. 5 (i.e. increasing eleva-
tion from the inner portion of inclined part F to its outer
portion). The side wall 3160 may effectively prevent the
intrusion of external moisture or gas.

[0084] The height H2 of the end part of the encapsulation
layer 300 may be less than a height H31 of the side wall 3160.
Accordingly, the side wall 3160 may effectively prevent the
intrusion of external moisture or gas through the sides of
encapsulation layer 300. The height H4 of the central region
of the encapsulation layer 300 may be greater than the height
H31 of the side wall 3160.
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[0085] The barrier part 400 may be formed on the encap-
sulation layer 300 and the inclined part F. The barrier part 400
may be disposed inside a space between the groove 3130 and
second inorganic layer 330. The forming of the barrier part
400 may effectively prevent the intrusion of external moisture
or gas. In addition, when the barrier part 400 fills a space
between the encapsulation layer 300 and the side wall 3160,
the space between the encapsulation layer 300 and the side
wall 3160 may be more closely planarized. Accordingly, the
accumulation of foreign substances in the space between the
encapsulation layer 300 and the side wall 3160 may be pre-
vented or reduced. The barrier part 400 may be formed of the
same material as the second inorganic layer 330. Accordingly,
an adhesive force between the barrier part 400 and the second
inorganic layer 330 may be strengthened, thereby more stably
disposing the barrier part 400 on the second inorganic layer
330. The barrier part 400 may be disposed outside (i.e. radi-
ally outward from, or otherwise separated from) the first
organic layer 320.

[0086] The sum of the height H2 of the end part of the
encapsulation layer 300 and the height H3 of the barrier part
400 may be less than the height H31 of the side wall 3160.
Accordingly, the side wall 3160 may effectively prevent the
intrusion of external moisture or gas through the sides of
encapsulation layer 300.

[0087] The encapsulation layer 300 may include the first
inorganic layer 310, the first organic layer 320 formed on the
first inorganic layer 310, and the second inorganic layer 330
which covers the first organic layer 320. According to the
forming of the second inorganic layer 330 which covers the
first organic layer 320, the end part of the encapsulation layer
300 may include only the first inorganic layer 310 and the
second inorganic layer 330, and not the first organic layer 320.
The height H2 of the end part of the encapsulation layer 300
may therefore be a sum of the height of the first inorganic
layer 310 and the height of the second inorganic layer 330.
[0088] The first inorganic layer 310, the second inorganic
layer 330, and the barrier part 400 may be formed on the
inclined part F. Accordingly, a contact area of the first inor-
ganic layer 310, the second inorganic layer 330, and the
barrier part 400 with the substrate 3100 may increase relative
to the case in which the groove 3130 has a non-inclined,
vertical face contacting the layers 300, 400. Accordingly, an
adhesive force between the first inorganic layer 310, the sec-
ond inorganic layer 330, and the barrier part 400 to the sub-
strate 3100 may be improved, thereby more stably disposing
the first inorganic layer 310, the second inorganic layer 330,
and the barrier part 400 on the substrate 3100.

[0089] As described above, according to various embodi-
ments of the present invention, a side-surface barrier charac-
teristic of an organic light-emitting display apparatus may be
improved.

[0090] It should be understood that the exemplary embodi-
ments described therein should be considered in a descriptive
sense only and not for purposes of limitation. Descriptions of
features or aspects within each embodiment should typically
be considered as available for other similar features or aspects
in other embodiments.

[0091] While one or more embodiments of the present
invention have been described with reference to the figures, it
will be understood by those of ordinary skill in the art that
various changes in form and details may be made therein
without departing from the spirit and scope of the present
invention as defined by the following claims. For example,
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elements and features from different embodiments may be
mixed and matched as desired, to form further embodiments
contemplated by the invention.

What is claimed is:

1. An organic light-emitting display apparatus comprising:

a substrate having one or more side walls;

a display unit positioned on the substrate; and

an encapsulation layer deposited over the display unit and

contacting each of the one or more side walls,

wherein a height of an outer end portion of the encapsula-

tion layer is less than that of each of the side walls.

2. The organic light-emitting display apparatus of claim 1,
wherein a height of a central region of the encapsulation layer
is greater than that of each of the side walls.

3. The organic light-emitting display apparatus of claim 1,
further comprising a barrier part formed on the encapsulation
layer and disposed in a space at least partially defined by the
encapsulation layer and one or more of the side walls.

4. The organic light-emitting display apparatus of claim 3,
wherein a sum of the height of the outer end portion of the
encapsulation layer and a height of the barrier part is less than
that of each of the side walls.

5. The organic light-emitting display apparatus of claim 1,
wherein the encapsulation layer comprises a first inorganic
layer, a first organic layer formed on the first inorganic layer,
and a second inorganic layer which covers the first organic
layer.

6. The organic light-emitting display apparatus of claim 5,
further comprising a barrier part formed on the second inor-
ganic layer and disposed in a space at least partially defined
by the second inorganic layer and one or more of the side
walls.

7. The organic light-emitting display apparatus of claim 6,
wherein the barrier part is formed of a same material as that of
the second inorganic layer.

8. The organic light-emitting display apparatus of claim 1,
wherein each of the one or more side walls has a groove
formed therein.

9. The organic light-emitting display apparatus of claim 8,
wherein the encapsulation layer comprises a first inorganic
layer, a first organic layer formed on the first inorganic layer,
and a second inorganic layer which covers the first organic
layer.

10. The organic light-emitting display apparatus ofclaim 9,
wherein the first inorganic layer and the second inorganic
layer both extend into each groove.

11. The organic light-emitting display apparatus of claim
10, further comprising a barrier part formed on the second
inorganic layer and in a space at least partially defined by the
second inorganic layer and one or more of the side walls.

12. The organic light-emitting display apparatus of claim
11, wherein the barrier part is formed of a same material as
that of the second inorganic layer.

13. An organic light-emitting display apparatus compris-
ing:

a substrate having one or more side walls;

a display unit positioned on the substrate; and

an encapsulation layer deposited over the display unit and

contacting each of the one or more side walls,

wherein each of the side walls includes a plurality of at

least approximately planar portions arranged in stepwise
manner, and a height of an outer end portion of the
encapsulation layer is less than that of each of the side
walls.
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14. The organic light-emitting display apparatus of claim
13, further comprising a barrier part formed on the encapsu-
lation layer.

15. The organic light-emitting display apparatus of claim
14, wherein a sum of the height of the outer end portion of the
encapsulation layer and a height of the barrier part is less than
that of each of the side walls.

16. The organic light-emitting display apparatus of claim
13, wherein the encapsulation layer comprises a first inor-
ganic layer, a first organic layer formed on the first inorganic
layer, and a second inorganic layer which covers the first
organic layer.

17. The organic light-emitting display apparatus of claim
16, further comprising a barrier part formed on the second
inorganic layer and spaced apart from the first organic layer.

18. The organic light-emitting display apparatus of claim
16, wherein the first inorganic layer and the second inorganic
layer are formed on one or more of the at least approximately
planar portions.

19. The organic light-emitting display apparatus of claim
18, further comprising a barrier part formed on the second
inorganic layer and spaced apart from the first organic layer.

20. The organic light-emitting display apparatus of claim
19, wherein the barrier part is formed of a same material as
that of the second inorganic layer.

I I T T
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