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(57) ABSTRACT

Provided is an organic light emitting display apparatus. The
organic light emitting display apparatus includes: a substrate;
a display unit disposed on the substrate; an encapsulation
layer covering the display unit; an integrated circuit device
disposed on an outer portion of the display unit on the sub-
strate; and a transparent protection unit (window) disposed on
the encapsulation layer and separated from the integrated
circuit device.
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ORGANIC LIGHT EMITTING DISPLAY
APPARATUS

CLAIM OF PRIORITY

[0001] This application makes reference to, incorporates
the same herein, and claims all benefits accruing under 35
U.S.C. §119 from an application earlier filed in the Korean
Intellectual Property Office on 3 Jan. 2013 and there duly
assigned Serial No. 10-2013-0000638.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] An embodiment of the present invention relates to
an organic light emitting display apparatus, and more particu-
larly, to a slimmer organic light emitting display apparatus.
[0004] 2. Description of the Related Art

[0005] In general, an organic light emitting display appa-
ratus includes an organic light emitting device disposed on a
display unit, and the organic light emitting device includes a
pixel electrode that faces an opposite electrode and an emis-
sion layer disposed between the pixel electrode and the oppo-
site electrode. Such an organic light emitting device is vul-
nerable to external moisture or oxygen, and thus, the organic
light emitting device is encapsulated so that external impuri-
ties may not infiltrate therein.

[0006] To encapsulate an organic light emitting device, an
encapsulation substrate having a predetermined thickness or
greater has been contemporarily used. Because the encapsu-
lation substrate is thick, however, a total thickness of the
organic light emitting display apparatus disadvantageously
increases.

[0007] Accordingly, to make a slimmer organic light emit-
ting display apparatus, a method of encapsulating the organic
light emitting device by using a film instead of using an
encapsulation substrate, has been suggested. When the
organic light emitting device is encapsulated by a film, the
organic light emitting device and the organic light emitting
display apparatus become thinner.

[0008] An integrated circuit device may be disposed on a
substrate of an organic light emitting display apparatus as a
chip-on-class type. Therefore, if a thickness of the integrated
circuit device is greater than a thickness of the organic light
emitting device and the film, the integrated circuit device may
contact a structure disposed on the film. Since the integrated
circuit device is weak against external shock, the integrated
circuit device may break when contacting the structure dis-
posed on the film.

[0009] The above information disclosed in this Back-
ground section is only for enhancement of understanding of
the background of the described technology 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 OF THE INVENTION

[0010] An embodiment of the present invention provides a
slim organic light emitting display apparatus that is highly
applicable.

[0011] According to an aspect of the present invention,
there is provided an organic light emitting display apparatus
including: a substrate; a display unit disposed on the sub-
strate; an encapsulation layer covering the display unit; an
integrated circuit device disposed on an outer portion of the

Jul. 3,2014

display unit on the substrate; and a transparent protection unit
(window) disposed on the encapsulation layer and separated
from the integrated circuit device.

[0012] The transparent protection unit may extend longer
than the substrate, and the integrated circuit device may be
disposed under the transparent protection unit.

[0013] The substrate may extend longer than the encapsu-
lation layer, and the integrated circuit device may be disposed
on an extended region of the substrate.

[0014] The integrated circuit device may be disposed on an
edge portion of the substrate.

[0015] The encapsulation layer may be formed by alter-
nately stacking one or more organic layers and one or more
inorganic layers.

[0016] A first recess may be formed in the substrate on an
outer portion of the encapsulation layer, and the integrated
circuit device may be disposed in the first recess.

[0017] The first recess may have a depth that is less than a
thickness of the integrated circuit device.

[0018] Thethicknessoftheintegrated circuit device may be
greater than a sum of a thickness of the display unit and a
thickness of the encapsulation layer.

[0019] The depth of the first recess may be greater than a
value that is obtained by subtracting the sum of the thickness
of the display unit and the thickness ofthe encapsulation layer
from the thickness of the integrated circuit device.

[0020] Thethicknessofthe integrated circuit device may be
less than a height from the first recess to the transparent
protection unit.

[0021] According to another aspect of the present inven-
tion, there is provided an organic light emitting display appa-
ratus including: a substrate; a display unit disposed on the
substrate; an encapsulation layer covering the display unit; an
integrated circuit device disposed on an outer portion of the
display unit on the substrate; and a transparent protection umit
disposed on the encapsulation layer and separated from the
integrated circuit device. The transparent protection unit has
a second recess in a portion geometrically corresponding to
the integrated circuit device, and a part of the integrated
circuit device is in the second recess.

[0022] The transparent protection unit may extend longer
than the substrate, and the integrated circuit device may be
disposed under the transparent protection unit.

[0023] The substrate may extend longer than the encapsu-
lation layer, and the integrated circuit device may be disposed
on an extended region of the substrate.

[0024] The integrated circuit device may be disposed on an
edge portion of the substrate.

[0025] The encapsulation layer may be formed by alter-
nately stacking one or more organic layers and one or more
inorganic layers.

[0026] The second recess may have a depth that is less than
a thickness of the integrated circuit device.

[0027] Thethicknessofthe integrated circuit device may be
greater than a sum of a thickness of the display unit and a
thickness of the encapsulation layer.

[0028] The depth of the second recess may be greater than
avalue that is obtained by subtracting the sum ofthe thickness
of the display unit and the thickness ofthe encapsulation layer
from the thickness of the integrated circuit device.

[0029] Thethicknessoftheintegrated circuit device may be
less than a height from the substrate to the second recess.
[0030] A buffer unit may be formed in the second recess.
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[0031] The transparent protection unit may include a pro-
trusion on an opposite surface to the region where the second
recess is formed.

[0032] According to still another aspect of the present
invention, there is provided an organic light emitting display
apparatus including: a substrate; a display unit disposed on
the substrate; an encapsulation layer covering the display
unit; an integrated circuit device disposed on an outer portion
of the display unit on the substrate; and a transparent protec-
tion unit disposed on the encapsulation layer and separated
from the integrated circuit device. A first recess is formed in
the substrate on an outer portion of the encapsulation layer,
and a second recess is formed in the transparent protection
unit on a portion geometrically corresponding to the inte-
grated circuitdevice. The integrated circuit device is disposed
in the first recess and a part of the integrated circuit device is
disposed in the second recess.

[0033] A thickness of the integrated circuit device may be
greater than a sum of a thickness of the display unit and a
thickness of the encapsulation layer.

[0034] A sum ofadepth of the first recess and a depth of the
second recess may be greater than a value that is obtained by
subtracting the sum of the thickness of the display unit and the
thickness of the encapsulation layer from the thickness of the
integrated circuit device.

[0035] Thethickness ofthe integrated circuit device may be
less than a height from the first recess to the second recess.
[0036] A buffer unit may be formed in the second recess.
[0037] The transparent protection unit may include a pro-
trusion on an opposite surface to the region where the second
recess is formed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0038] A more complete appreciation of the invention, and
many of the attendant advantages thereof, will be readily
apparent as the same becomes better understood by reference
to the following detailed description when considered in con-
junction with the accompanying drawings in which like ref-
erence symbols indicate the same or similar components,
wherein:

[0039] FIG.1isacross-sectional view schematically show-
ing a part of an organic light emitting display apparatus
according to an embodiment of the present invention;
[0040] FIG.2isacross-sectional view schematically show-
ing a part of an organic light emitting display apparatus
according to another embodiment of the present invention;
[0041] FIG.3isacross-sectional view schematically show-
ing a part of an organic light emitting display apparatus
according to another embodiment of the present invention;
and

[0042] FIG.4isacross-sectional view schematically show-
ing a part of an organic light emitting display apparatus
according to another embodiment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0043] Although a few embodiments of the present inven-
tion have been shown and described, it would be appreciated
by those skilled in the art that changes may be made in these
exemplary embodiments without departing from the prin-
ciples and spirit ofthe invention, the scope of which is defined
in the claims and their equivalents.

[0044] It will be understood that although the terms “first’
and ‘second’ are used herein to describe various elements,

Jul. 3,2014

these elements should not be limited by these terms. These
terms are only used to distinguish one element from another
element. Thus, a first element discussed below could be
termed a second element, and similarly, a second element
may be termed a first element without departing from the
teachings of this disclosure.

[0045] The terminology used herein is for the purpose of
describing particular embodiments only and is not intended to
be limiting of the invention. 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.
It will be further understood that the terms “comprises” and/
or “comprising,” when used in this specification, specify the
presence of stated features, integers, steps, operations, ele-
ments, and/or components, but do not preclude the presence
or addition of one or more other features, integers, steps,
operations, elements, components, and/or groups thereof.
[0046] Unless otherwise defined, all terms (including tech-
nical and scientific terms) used herein have the same mearning
as commonly understood by one of ordinary skill in the art to
which this inventive concept belongs. It will be further under-
stood 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 will not be interpreted in an idealized or overly formal
sense unless expressly so defined herein.

[0047] 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 alist of
elements, modify the entire list of elements and do not modify
the individual elements of the list.

[0048] Hereinafter, embodiments of the present invention
will be described in detail with reference to accompanying
drawings.

[0049] FIG. 1is across-sectional view schematically show-
ing a part of an organic light emitting display apparatus 1
according to an embodiment of the present invention.
[0050] 1In reference to FIG. 1, the organic light emitting
display apparatus 1 may include a substrate 110, a display
unit 120, an encapsulation layer 130, an integrated circuit
device 140, and a transparent protection unit (window) 150.
[0051] The display unit 120 may be disposed on the sub-
strate 110, and the encapsulation layer 130 may cover the
display unit 120. In one embodiment, the encapsulation layer
130 may completely cover the display unit 120. Also, the
integrated circuit device 140 may be disposed on the substrate
110 at an outer side of the display unit 120. Also, the trans-
parent protection unit 150 may be disposed on the encapsu-
lation layer 130. In addition, the transparent protection umt
150 and the integrated circuit device 140 are separated from
and spaced apart from each other.

[0052] The substrate 110 may be formed of various mate-
rials, for example, glass, metal, or plastic.

[0053] The substrate 110 may extend so as to have a length
that is longer than that of the encapsulation layer 130, and the
integrated circuit device 140 may be disposed on an extended
region A of the substrate 110.

[0054] A firstrecess 113 may be formed in the substrate 110
atan outer side of the encapsulation layer 130. The first recess
113 may be formed simultaneously with the formation of the
substrate 110, or may be formed by removing a part of the
substrate 110 by using an etchant or a laser ablation method
after the formation of the substrate 110 having flat surfaces. In
addition, the integrated circuit device 140 may be disposed in
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the first recess 113. Also, a depth D1 of the first recess 113
may beless than a thickness T1 of the integrated circuit device
140.

[0055] The display unit 120 is disposed on the substrate
110. The display unit 120 may include a plurality of organic
light emitting devices.

[0056] The encapsulation layer 130 may be formed of an
organic material or an inorganic material. In particular, if the
encapsulation layer 130 is formed only by using an organic
layer or an inorganic layer, external oxygen or moisture may
infiltrate through fine passages formed in a film, and thus, the
encapsulation layer 130 having a multi-layered structure may
be formed by stacking organic layers and inorganic layers
alternately. When such a composite layer of organic/inor-
ganic layers is used, an organic layer may be formed of, for
example, an acryl-based material, and an inorganic layer may
be formed of, for example, aluminium oxide. The display unit
120 and the encapsulation layer 130 will be described in more
detail with reference to FIG. 4 below.

[0057] The integrated circuit device 140 may be disposed
on the substrate 110 at the outer side of the display unit 120 to
control light emission from the display unit 120. That is, the
integrated circuit device 140 may be disposed on the substrate
110 as a chip on glass (COG) type. Also, in this case, the
integrated circuit device 140 may be disposed under the trans-
parent protection unit 150 disposed on the display unit 120. In
addition, the integrated circuit device 140 may be disposed on
an edge portion of the substrate 110. The integrated circuit
device 140 includes a main body (not shown) and a bump (not
shown), and is electrically connected to a pad (not shown)
extending from the display unit 120 to apply electric signals
to the display unit 120.

[0058] Thetransparent protectionunit 150 may be disposed
on the encapsulation layer 130. Also, the transparent protec-
tionunit 150 may be separated from and spaced apart from the
integrated circuit unit 140. The transparent protection unit
150 may be attached to a housing (not shown) by an adhesive
member (not shown). Also, the transparent protection unit
150 may extend so as to have a length that is longer than that
of the substrate 110. In addition, the integrated circuit device
140 may be disposed under the transparent protection unit
150.

[0059] Thethickness T1 of the integrated circuit device 140
may be greater than or less than the sum T2 of the thickness of
the display unit 120 and the thickness of the encapsulation
layer 130.

[0060] If the thickness T1 of the integrated circuit device
140 is less than the sum T2 of the thickness of the display unit
120 and the thickness of the encapsulation layer 130, the
integrated circuit device 140 is disposed on the outer side of
the display unit 120 and below the transparent protection unit
150 on the substrate 110, and at the same time, the integrated
circuit device 140 may be separated from the transparent
protection unit 150. However, the thickness T1 of the inte-
grated circuit device 140 is generally greater than the sum T2
of the thickness of the display unit 120 and the thickness of
the encapsulation layer 130. In this case, when the integrated
circuit device 140 is disposed on the substrate 110, the inte-
grated circuit device 140 contacts the transparent protection
unit 150 disposed on the encapsulation layer 130. Since the
integrated circuit device 140 has a low breaking strength,
when the integrated circuit device 140 contacts the transpar-
ent protection unit 150, the integrated circuit unit 140 is
vulnerable to external shock.
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[0061] Therefore, if the thickness T1 of the integrated cir-
cuit device 140 is greater than the sum T2 of the thickness of
the display unit 120 and the thickness of the encapsulation
layer 130, the first recess 113 may be formed in the substrate
110 on the outer side of the encapsulation layer 130. Here, a
depth D1 of the first recess 113 may be greater than a value
obtained by subtracting the sum T2 from the thickness T1 of
the integrated circuit device 140. When the integrated circuit
device 140 is disposed in the first recess 113 formed as
described above, the thickness T1 of the integrated circuit
device 140 may be less than a height H1 measured from the
bottom surface B of the first recess 113 to the lower surface of
the transparent protection unit 150. That is, when the inte-
grated circuit device 140 is disposed in the first recess 113 of
the substrate 110, the integrated circuit device 140 may be
separated from the transparent protection unit 150. That s,
since the integrated circuit device 140 is separated from the
transparent protection unit 150, adirect transfer of an external
shock to the integrated circuit device 140 may be prevented.
As such, the organic light emitting display apparatus 1 may be
manufactured slimmer, and at the same time, damage to the
integrated circuit device 140 may be prevented, thereby
improving the reliability of the organic light-emitting display
apparatus 1.

[0062] FIG. 4is across-sectional view schematically show-
ing a part of an organic light emitting display apparatus
according to another embodiment of the present invention.
The display unit 120 and the encapsulation layer 130 will be
described in detail with reference to FIG. 4.

[0063] In reference to FIG. 4, the organic light emitting
display apparatus includes the substrate 110, the display unit
120 including an organic light emitting device 20, and the
encapsulation layer 130.

[0064] The organic light emitting device 20 and a thin film
transistor (TFT) 10 connected to the organic light emitting
device 20 are disposed on the substrate 110. Although FI1G. 4
shows one organic light emitting device 20 and one TFT 10
for convenience of description, the organic light emitting
display apparatus according to the present embodiment may
include a plurality of organic light emitting devices 20 and a
plurality of TFTs 10.

[0065] The organic light emitting display apparatus may be
classified as a passive matrix (PM) type and an active matrix
(AM) type according to whether the organic light emitting
device 20 is driven by a TFT. The organic light emitting
display apparatus of the present embodiment may be applied
to any of the PM type and the AM type display apparatuses.
Hereinafter, an AM type organic light emitting display appa-
ratus will be described as an example.

[0066] A buffer layer 31 formed of SiO, and/or SiNx may
be further formed on the substrate 110 for planarizing the
substrate 110 and preventing impurity ions from infiltrating
into the substrate 110.

[0067] An active layer 11 of the TFT 10 is formed of a
semiconductor material on the buffer layer 31. The active
layer 11 may be formed of polycrystalline silicon; however,
the present invention is not limited thereto, and the active
layer 11 may be formed of oxide semiconductor. For
example, the oxide semiconductor may include an oxide of a
material selected from Group 12, Group 13, and Group 14
metal elements such as zinc (Zn), indium (In), gallium (Ga),
tin (Sn), cadmium (Cd), germanium (Ge), and hafnium (Hf),
and combinations thereof. For example, the active layer 11
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may include G-I—7—O[(In,0;)a(Ga,0,)b(ZnO)c] (a, b,
and c are real numbers respectively satisfying conditions a=0,
b=0, and ¢>0).

[0068] A gate insulating layer 32 is formed to cover the
active layer 11. A gate electrode 12 is formed on the gate
insulating layer 32, and an interlayer dielectric 33 is formed to
cover the gate electrode 12. A source electrode 13 and a drain
electrode 14 are formed on the interlayer dielectric 33, and a
passivation layer 34 and a planarization layer 35 are sequen-
tially formed in this order to cover the source and drain
electrodes 13 and 14.

[0069] The gate insulating layer 32, the interlayer dielectric
33, the passivation layer 34, and the planarization layer 35
may be formed of an insulating material to have single-lay-
ered or multi-layered structures including an inorganic mate-
rial, an organic material, or an organic/inorganic compound
material. The above stacked structure of the TFT 10 is an
example, and TFTs with various structures may be used.

[0070] A first electrode 21 that is an anode electrode of the
organic light emitting device 20 is formed on the planariza-
tion layer 35, and a pixel define layer 36 is formed of an
insulating material to cover the first electrode 21. A predeter-
mined opening is formed in the pixel define layer 36, and an
organic emission layer 22 of the organic light emitting device
20 is formed in a region defined by the opening. In addition,
asecondelectrode 23 thatis a cathode electrode of the organic
light emitting device 20 is formed to cover all pixels. Polari-
ties of the first electrode 21 and the second electrode 23 may
be exchanged.

[0071] The first electrode 21 may be formed as a transpar-
ent electrode or a reflective electrode. If the first electrode 21
is formed as a transparent electrode, the first electrode 21 may
be formed of indium tin oxide (ITO), indium zinc oxide
(1Z0), ZnO, or In,O;. If the first electrode 21 is formed as a
reflective electrode, the first electrode 21 may include a
reflective layer formed of Ag, Mg, Al, Pt, Pd, Au, Ni, Nd, Ir,
Cr, or a compound thereof, and a film formed of ITO, 170,
Zn0, or In,0; on the reflective layer. The second electrode 23
may be formed as a transparent electrode or a reflective elec-
trode. If the second electrode 23 is formed as a transparent
electrode, the second electrode 23 may include a film formed
by depositing Li, Ca, LiF/Ca, LiF/Al, Al, Mg, or compound
thereof'to face the organic emission layer 22, and an auxiliary
electrode or a bus electrode line formed of a transparent
electrode forming material such as ITO, IZO, ZnO, or In,O,
on the film. In addition, if the second electrode 23 is formed
as a reflective electrode, the second electrode 23 may be
formed by depositing Li, Ca, LiF/Ca, LiF/Al, Al, Mg, or a
compound thereof.

[0072] The organic emission layer 22 formed between the
first and second electrodes 21 and 23 may be formed of a low
molecular weight or a high molecular weight organic mate-
rial. If a low-molecular weight organic material is used, then
the organic emission layer 22 may have a single or multi-layer
structure including at least one selected from the group con-
sisting of a hole injection layer (HIL), a hole transport layer
(HTL), an emission layer (EML), an electron transport layer
(ETL), and an electron injection layer (EIL). Examples of
available organic materials may include copper phthalocya-
nine (CuPc), N,N'-di(naphthalene-1-y1)-N,N'-diphenyl-ben-
zidine (NPB), tris-8-hydroxyquinoline aluminum (Alg;), and
the like. The low molecular weight organic material may be
vacuum deposited by using masks.
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[0073] Ifahigh-molecular weight organic material is used,
the organic emission layer 22 may have a structure further
including an HTL. (not shown) toward the anode electrode.
Here, the HTL may be formed of poly(3,4-ethylenediox-
ythiophene) (PEDOT), and the EML may be formed of a
polymer organic material based on polyphenylene vinylene
(PPV) and polyfluorene.

[0074] In the above embodiment, the organic emission
layer 22 is fornied in the opening of the pixel defining layer
36, and a luminescent material is formed separately in each
pixel; however, the present invention is not limited thereto.
That is, in one embodiment, the organic emission layer 22
may be formed commonly throughout on the entire pixel
define layer 36 without regard to locations of pixels. Here, the
organic emission layer 22 may be formed by stacking layers
including light emitting materials emitting red, green, and
blue light, for example, in a vertical direction or combining
the layers. Also, if white light is emitted, other colors may be
combined. In addition, a color conversion layer or a color
filter for converting the white light into a predetermined color
light may be further formed.

[0075] However, the organic light emitting device 20 easily
deteriorates due to moisture or oxygen, and thus, the encap-
sulation layer 130 is disposed to cover the display unit 120 in
which the organic light emitting device 20 is located, as
described above.

[0076] The encapsulation layer 130 may be formed by
alternately stacking one or more organic layers and one or
more inorganic layers.

[0077] A plurality of inorganic layers and a plurality of
organic layers may be stacked.

[0078] The organic layer is formed of a polymer, for
example, may be a single layer or a stacked layer formed of
one selected from polyethylene terephthalate, polyimide,
polycarbonate, epoxy, polyethylene, and polyacrylate. For
example, the organic layer may be formed of polyacrylate, in
more detail, may include a polymerized monomer composi-
tion including diacrylate-based monomer and triacrylate-
based monomer. The monomer composition may further
include monoacrylate-based monomer. Also, the monomer
composition may further include a photoinitiator such as
TPO; however, the present invention is not limited thereto.
[0079] Theinorganic layer may be a single layer or stacked
layers including metal oxide or metal nitride. In particular, the
inorganic layer may include one of SiNx, Al,O;, SiO,, and
TiO,.

[0080] Theuppermost layer of the encapsulation layer 130,
which is exposed to the outside, may be formed of an inor-
ganic layer to prevent moisture from infiltrating into the
organic light emitting device 20.

[0081] The encapsulation layer 130 may include at least
one sandwich structure in which at least one organic layer is
interposed between at least two inorganic layers. Also, the
encapsulation layer 130 may include at least one sandwich
structure in which at least one inorganic layer is interposed
between at least two organic layers.

[0082] The encapsulation layer 130 may include a first
inorganic layer, a first organic layer, and a second inorganic
layer in the stated order from the upper portion of the display
unit 120. Also, the encapsulation layer may include a first
inorganic layer, a first organic layer, a second inorganic layer,
asecond organic layer, and a third inorganic layer in the stated
order from the upper portion of the display unit 120. Other-
wise, the encapsulation layer 130 may include a first inor-
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ganic layer, a first organic layer, a second inorganic layer, a
second organic layet, a third inorganic layer, a third organic
layer, and a fourth inorganic layer in the stated order from the
upper portion of the display unit 120.

[0083] A halogenated metal layer including LiF may be
additionally disposed between the display unit 120 and the
first inorganic layer. The halogenated metal layer may prevent
damage to the display unit 120 when the first inorganic layer
is formed by a sputtering method or a plasma deposition
method.

[0084] The first organic layer has an area that is less than
that of the second inorganic layer, and the second organic
layer may have an area that is less than that of the third
inorganic layer. Also, the first organic layer is completely
covered by the second inorganic layer, and the second organic
layer may be completely covered by the third inorganic layer.
[0085] FIG.2isacross-sectional view schematically show-
ing a part of an organic light emitting display apparatus 2
according to another embodiment of the present invention.
[0086] Hereinafter, differences of the organic light emitting
display apparatus 2 of the present embodiment from the
organic light-emitting display apparatus 1 will be described
below. Here, like reference numerals denote the same ele-
ments performing the same function.

[0087] In reference to FIG. 2, the organic light emitting
display apparatus 2 may include the substrate 110, the display
unit 120, the encapsulation layer 130, the integrated circuit
device 140, and a transparent protection unit (window) 150.

[0088] The display unit 120 may be disposed on the sub-
strate 110, and the encapsulation layer 130 may be formed to
cover the display unit 120. Also, the integrated circuit device
140 may be disposed on the substrate 110 at an outer side of
the display unit 120. Also, the transparent protection unit 150
may be disposed on the encapsulation layer 130. The trans-
parent protection unit 150 and the integrated circuit device
140 are separated from and spaced apart from each other.

[0089] The integrated circuit device 140 may be disposed
on the substrate 110 at the outer side of the display unit 120 to
control light emission from the display unit 120. That is, the
integrated circuit device 140 may be disposed on the substrate
110 as a COG type. In this case, the integrated circuit device
140 may be disposed under the transparent protection unit
150 that is disposed on the display unit 120. Also, the inte-
grated circuit device 140 may be disposed at an edge portion
of the substrate 110.

[0090] Thetransparent protectionunit 150 may be disposed
on the encapsulation layer 130. Also, the transparent protec-
tion unit 150 may be separated from the integrated circuit unit
140. The transparent protection unit 150 may be attached to a
housing (not shown) by an adhesive member (not shown).
Also, the transparent protection unit 150 may extend so as to
have a length that is longer than that of the substrate 110. In
addition, the integrated circuit device 140 may be disposed
under the transparent protection unit 150.

[0091] A second recess 153 may be formed in a portion of
the transparent protection unit 150, which geometrically cor-
responds to the integrated circuit device 140. The second
recess 153 may be formed when the transparent protection
unit 150 is formed, or may be formed by forming a transparent
protection unit having flat surfaces and etching a part of the
transparent protection unit by using an etchant or a laser
ablation method. In addition, a part of the integrated circuit
device 140 may be in the second recess 153. Also, a depth D2
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of the second recess 153 may be less than the thickness T1 of
the integrated circuit device 140.

[0092] A buffer unit 156 may be formed in the second
recess 153 that is formed in the transparent protection unit
150. In one embodiment, the buffer unit 156 may be formed
on the bottom surface B' of the second recess 153 facing
towards the substrate 110. The buffer unit 156 may be formed
of synthetic resin such as rubber having a cushion. Since the
second recess 153 is formed in the transparent protection unit
150, a thickness of the region where the second recess 153 is
formed is reduced. Here, by forming the buffer unit 156 in the
second recess 153, the region of the transparent protection
unit 150, which has the reduced thickness, may be reinforced.
Also, the buffer unit 156 may reduce the shock applied to the
integrated circuit device 140 if the integrated circuit device
140 and the transparent protection unit 150 contact each other
due to external shock.

[0093] In addition, a protrusion 159 may be formed on an
opposite surface to the region where the second recess 153 is
formed in the transparent protection unit 150. The protrusion
159 may be formed of a material that is the same as that
forming a substrate of the transparent protection unit 150. The
protrusion 159 may be formed when the substrate of the
transparent protection unit 150 is formed, or may be formed
additionally after forming a substrate of the transparent pro-
tection unit, which has flat surfaces. Since the second recess
153 is formed in the transparent protection unit 150, a thick-
ness at the region where the second recess 153 is formed is
reduced. Therefore, by forming the protrusion 159 on an
opposite surface to the region where the second recess 153 is
formed in the transparent protection unit 150, the region of
the transparent protection unit 150 having the reduced thick-
ness may be reinforced.

[0094] Thethickness T1 of the integrated circuit device 140
may be greater than or less than the sum T2 ofthe thickness of
the display unit 120 and the thickness of the encapsulation
layer 130.

[0095] In a case where the thickness T1 of the integrated
circuit device 140 is less than the sum T2 of the thickness of
the display unit 120 and the thickness of the encapsulation
unit 130, when the integrated circuit device 140 is disposed on
the outer side of the display unit 120 and under the transparent
protection unit 150 on the substrate 110, the integrated circuit
device 140 may be separated from the transparent protection
unit 150 even if the second recess 153 is not formed in the
transparent protection unit 150.

[0096] However, the thickness T1 of the integrated circuit
device 140 is generally greater than the sum T2 of the thick-
ness of the display unit 120 and the thickness of the encap-
sulation unit 130. In this case, if the integrated circuit device
140 is disposed on the substrate 110, the integrated circuit
device 140 contacts the transparent protection unit 150 dis-
posed on the encapsulation layer 130. Since the integrated
circuit device 140 has a low breaking strength, the integrated
circuit device 140 is vulnerable to external shock when con-
tacting the transparent protection unit 150.

[0097] Therefore, when the thickness T1 of the integrated
circuit device 140 is greater than the sum T2 of the thickness
of the display unit 120 and the thickness of the encapsulation
unit 130, the second recess 153 may be formed in the trans-
parent protection unit 150 at a portion geometrically corre-
sponding to the integrated circuit device 140. Here, the depth
D2 of the second recess 153 may be greater than a value that
is obtained by subtracting the sum T2 from the thickness T1
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of the integrated circuit device 140. If the integrated circuit
device 140 is disposed under the second recess 153, the thick-
ness T1 of the integrated circuit device 140 may be less than
aheight H2 measured from the upper surface of the substrate
110 to the bottom surface B' of the second recess 153. That is,
since the integrated circuit device 140 is disposed under the
second recess 153 of the transparent protection unit 150, the
integrated circuit device 140 may be separated from and
spaced apart from the transparent protection unit 150. Thus,
since the integrated circuit device 140 is separated from the
transparent protection unit 150, adirect transfer ofan external
shock to the integrated circuit device 140 may be prevented.
As such, damage to the integrated circuit device 140 may be
prevented to improve reliability thereof while forming the
slim organic light emitting display apparatus 2.

[0098] FIG.3isacross-sectional view schematically show-
ing an organic light emitting display apparatus 3 according to
another embodiment of the present invention.

[0099] Hereinafter, differences of the organic light emitting
display apparatus 3 of the present embodiment from the
organic light-emitting display apparatus 1 will be described
below. Here, like reference numerals denote the same ele-
ments performing the same function.

[0100] In reference to FIG. 3, the organic light emitting
display apparatus 3 may include the substrate 110, the display
unit 120, the encapsulation layer 130, the integrated circuit
device 140, and a transparent protection unit (window) 150.

[0101] The display unit 120 may be disposed on the sub-
strate 110, and the encapsulation layer 130 may be formed to
cover the display unit 120. Also, the integrated circuit device
140 may be disposed on the substrate 110 at an outer side of
the display unit 120. Also, the transparent protection unit 150
may be disposed on the encapsulation layer 130. The trans-
parent protection unit 150 and the integrated circuit device
140 are separated from each other.

[0102] A firstrecess 113 may be formed in the substrate 110
atan outer side of the encapsulation layer 130. The first recess
113 may be formed when forming the substrate 110, or may
be formed by removing a part of the substrate 110 by using an
etchant or a laser ablation method after forming the substrate
110 having flat surfaces. In addition, the integrated circuit
device 140 may be disposed in the firstrecess 113. A depth D1
of the first recess 113 may be less than a thickness T1 of the
integrated circuit device 140.

[0103] The integrated circuit device 140 may be disposed
on the substrate 110 at the outer side of the display unit 120 to
control light emission from the display unit 120. That is, the
integrated circuit device 140 may be disposed on the substrate
110 as a COG type. Also, in this case, the integrated circuit
device 140 may be disposed under the transparent protection
unit 150 disposed on the display unit 120. In addition, the
integrated circuit device 140 may be disposed on an edge
portion of the substrate 110.

[0104] Thetransparent protection unit 150 may be disposed
on the encapsulation layer 130. Also, the transparent protec-
tionunit 150 may be separated from and spaced apart from the
integrated circuit unit 140. The transparent protection unit
150 may be attached to a housing (not shown) by an adhesive
member (not shown). Also, the transparent protection unit
150 may extend so as to have a length that is longer than that
of the substrate 110. In addition, the integrated circuit device
140 may be disposed under the transparent protection unit
150.
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[0105] Thesecondrecess 153 may be formed in a portion of
the transparent protection unit 150, which geometrically cor-
responds to the integrated circuit device 140. The second
recess 153 may be formed when the transparent protection
unit 150 is formed. or may be formed by forming a transparent
protection unit having flat surfaces and etching a part of the
transparent protection unit by using an etchant or a laser
ablation method. In addition, a part of the integrated circuit
device 140 may be in the second recess 153. Also, a depth D2
of the second recess 153 may be less than the thickness T1 of
the integrated circuit device 140.

[0106] The buffer unit 156 may be formed in the second
recess 153 that is formed in the transparent protection unit
150. The buffer unit 156 may be formed of synthetic resin
such as rubber having a cushion. Since the second recess 153
is formed in the transparent protection unit 150, a thickness of
the region where the second recess 153 is formed is reduced.
Here, by forming the buffer unit 156 in the second recess 153,
the region of the transparent protection unit 150, which has
the reduced thickness, may be reinforced. Also, the buffer unit
156 may reduce the shock applied to the integrated circuit
device 140 if the integrated circuit device 140 and the trans-
parent protection unit 150 contact each other due to external
shock.

[0107] Inaddition, the protrusion 159 may be formed on an
opposite surface to the region where the second recess 153 is
formed in the transparent protection unit 150. The protrusion
159 may be formed of a material that is the same as that
forming a substrate of the transparent protection unit 150. The
protrusion 159 may be formed when the substrate of the
transparent protection unit 150 is formed, or may be formed
additionally after forming a substrate of the transparent pro-
tection unit, which has flat surfaces. Since the second recess
153 is formed in the transparent protection unit 150, a thick-
ness at the region where the second recess 153 is formed is
reduced. Therefore, by forming the protrusion 159 on an
opposite surface to the region where the second recess 153 is
formed in the transparent protection unit 150, the region of
the transparent protection unit 150 having the reduced thick-
ness may be reinforced.

[0108] Thethickness T1 of the integrated circuitdevice 140
may be greater than or less than the sum T2 ofthe thickness of
the display unit 120 and the thickness of the encapsulation
layer 130.

[0109] In a case where the thickness T1 of the integrated
circuit device 140 is less than the sum T2 of the thickness of
the display unit 120 and the thickness of the encapsulation
unit 130, when the integrated circuit device 140 is disposed on
the outer side of the display unit 120 and under the transparent
protection unit 150 on the substrate 110, the integrated circuit
device 140 may be separated from the transparent protection
unit 150 even if the first and second recesses 113 and 153 are
not formed in the transparent protection unit 150.

[0110] However, the thickness T1 of the integrated circuit
device 140 is generally greater than the sum T2 of the thick-
ness of the display unit 120 and the thickness of the encap-
sulation unit 130. In this case, if the integrated circuit device
140 is disposed on the substrate 110, the integrated circuit
device 140 contacts the transparent protection unit 150 dis-
posed on the encapsulation layer 130. Since the integrated
circuit device 140 has a low breaking strength, the integrated
circuit device 140 is vulnerable to external shock when con-
tacting the transparent protection unit 150.
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[0111] Therefore, when the thickness T1 of the integrated
circuit device 140 is greater than the sum T2 of the thickness
of the display unit 120 and the thickness of the encapsulation
unit 130, the first recess 113 may be formed in the substrate
110 at the outer side of the encapsulation layer 130 and the
second recess 153 may be formed in the transparent protec-
tion unit 150 at the portion corresponding to the integrated
circuit device 140. Here, a sum of the depth D1 of the first
recess 113 and the depth D2 of the second recess 153 may be
greater than a value obtained by subtracting the sum T2 of the
thicknesses of the display unit 120 and the encapsulation
layer 130 from the thickness T1 of the integrated circuit
device 140. When the integrated circuit device 140 is located
in the first recess 113 under the second recess 153 as
described above, the thickness T1 of the integrated circuit
device 140 may be less than a height H3 from the first recess
113 to the second recess 153. That is, since the integrated
circuit 140 is disposed in the first recess 113 and under the
second recess 153 of the transparent protection unit 150, the
integrated circuit device 140 may be separated from the trans-
parent protection unit 150. That is, since the integrated circuit
device 140 is separated from and spaced apart from the trans-
parent protection unit 150, a direct transfer of an external
shock to the integrated circuit device 140 may be prevented.
Thus, damage to the integrated circuit device 140 may be
prevented to improve the reliability while forming the slim
organic light emitting display apparatus 3.

[0112] According to the aspect of the present invention, a
slimmer type organic light emitting display apparatus may be
manufactured.

[0113] While the present invention has been particularly
shown and described with reference to exemplary embodi-
ments thereof, 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.

What is claimed is:

1. An organic light emitting display apparatus comprising:

a substrate;

a display unit disposed on the substrate;

an encapsulation layer covering the display unit;

an integrated circuit device disposed on an outer portion of

the display unit on the substrate; and

atransparent protection unit disposed on the encapsulation

layer and separated from the integrated circuit device.

2. The organic light emitting display apparatus of claim 1,
wherein the transparent protection unit extends longer than
the substrate, and the integrated circuit device is disposed
under the transparent protection unit.

3. The organic light emitting display apparatus of claim 1,
wherein the substrate is extends longer than the encapsulation
layer, and the integrated circuit device is disposed on an
extended region of the substrate.

4. The organic light emitting display apparatus of claim 3,
wherein the integrated circuit device is disposed on an edge
portion of the substrate.

5. The organic light emitting display apparatus of claim 1,
wherein the encapsulation layer is formed by alternately
stacking one or more organic layers and one or more inor-
ganic layers.

6. The organic light emitting display apparatus of claim 1,
wherein a recess is formed in the substrate on an outer portion
of the encapsulation layer, and the integrated circuit device is
disposed in the recess.
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7. The organic light emitting display apparatus of claim 6,
wherein the recess has a depth that is less than a thickness of
the integrated circuit device.

8. The organic light emitting display apparatus of claim 6,
wherein the thickness of the integrated circuit device is
greater than a sum of a thickness of the display unit and a
thickness of the encapsulation layer.

9. The organic light emitting display apparatus of claim 8,
wherein the depth of the recess is greater than a value that is
obtained by subtracting the sum of the thickness of the display
unit and the thickness of the encapsulation layer from the
thickness of the integrated circuit device.

10. The organic lightemitting display apparatus of claim 9,
wherein the thickness of the integrated circuit device is less
than a height from the recess to the transparent protection
unit.

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

a substrate;

a display unit disposed on the substrate;

an encapsulation layer covering the display unit;

an integrated circuit device disposed on an outer portion of
the display unit on the substrate; and

a transparent protection unit disposed on the encapsulation
layer and separated from the integrated circuit device,

with the transparent protection unit having a recess in a
portion geometrically corresponding to the integrated
circuit device, and a part of the integrated circuit device
being disposed in the recess.

12. The organic light emitting display apparatus of claim
11, wherein the transparent protection unit extends longer
than the substrate, and the integrated circuit device is dis-
posed under the transparent protection unit.

13. The organic light emitting display apparatus of claim
11, wherein the substrate extends longer than the encapsula-
tion layer, and the integrated circuit device is disposed on an
extended region of the substrate.

14. The organic light emitting display apparatus of claim
13, wherein the integrated circuit device is disposed on an
edge portion of the substrate.

15. The organic light emitting display apparatus of claim
11, wherein the encapsulation layer is formed by alternately
stacking one or more organic layers and one or more inor-
ganic layers.

16. The organic light emitting display apparatus of claim
11, wherein the recess has a depth that is less than a thickness
of the integrated circuit device.

17. The organic light emitting display apparatus of claim
11, wherein the thickness of the integrated circuit device is
greater than a sum of a thickness of the display unit and a
thickness of the encapsulation layer.

18. The organic light emitting display apparatus of claim
17, wherein the depth of the recess 1s greater than a value that
is obtained by subtracting the sum of the thickness of the
display unit and the thickness of the encapsulation layer from
the thickness of the integrated circuit device.

19. The organic light emitting display apparatus of claim
18, wherein the thickness of the integrated circuit device is
less than a height from the substrate to the recess.

20. The organic light emitting display apparatus of claim
11, wherein a buffer unit is formed in the recess.
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21. The organic light emitting display apparatus of claim
11, wherein the transparent protection unit comprises a pro-
trusion on an opposite surface to the region where the recess
is formed.

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

a substrate;

a display unit disposed on the substrate:

an encapsulation layer covering the display unit;

an integrated circuit device disposed on an outer portion of

the display unit on the substrate; and
atransparent protection unit disposed on the encapsulation
layer and separated from the integrated circuit device,

with a first recess being formed in the substrate on an outer
portion of the encapsulation layer, and a second recess
being formed in the transparent protection unit on a
portion geometrically corresponding to the integrated
circuit device,

with the integrated circuit device being disposed in the first

recess and a part of the integrated circuit device being
disposed in the second recess.
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23. The organic light emitting display apparatus of claim
22, wherein a thickness of the integrated circuit device is
greater than a sum of a thickness of the display unit and a
thickness of the encapsulation layer.

24. The organic light emitting display apparatus of claim
23, wherein a sum of a depth of the first recess and a depth of
the second recess is greater than a value that is obtained by
subtracting the sum of the thickness of the display unit and the
thickness of the encapsulation layer from the thickness of the
integrated circuit device.

25. The organic light emitting display apparatus of claim
24, wherein the thickness of the integrated circuit device is
less than a height from the first recess to the second recess.

26. The organic light emitting display apparatus of claim
22, wherein a buffer unit is formed in the second recess.

27. The organic light emitting display apparatus of claim
22, wherein the transparent protection unit comprises a pro-
trusion on an opposite surface to the region where the second
recess is formed.
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