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(57 ABSTRACT

Disclosed is an organic light emitting display device improv-
ing light efficiency by forming a metal layer having a nanom-
eter thickness on a protective layer formed in order to protect
the organic light emitting diode.
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ORGANIC LIGHT EMITTING DISPLAY
DEVICE AND MANUFACTURING METHOD
THEREOF

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is based on and claims priority
from Korean Patent Application No. 10-2012-0083710, filed
onJul. 31,2012, with the Korean Intellectual Property Oftice,
the present disclosure of which is incorporated herein in its
entirety by reference.

TECHNICAL FIELD

[0002] The present disclosure relates to an organic light
emitting display device and a manufacturing method thereof,
and more particularly, to an organic light emitting display
device having improved light efficiency and a manufacturing
method thereof.

BACKGROUND

[0003] An organic light emitting display device is a self-
emission display device which has an organic light emitting
diode which emits light to display an image. Since the organic
light emitting display device does not require a separate light
source unlike a liquid crystal display, it is possible to rela-
tively reduce thickness and weight thereof. Further, since the
organic light emitting display device has characteristics such
as low power consumption, high luminance, and high
response speed, the organic light emitting display device
receives attention as a display device for portable appara-
tuses.

[0004] In general, organic light emitting display devices
include a hole injection electrode, an organic emission layer,
and an electron injection electrode. In the organic light emit-
ting display device, a hole supplied from the hole injection
electrode and an electron supplied from the electron injection
electrode are coupled with each other in the organic emission
layer to form an exciton, and light is generated when the
exiton falls in a ground state.

[0005] However, in many organic light emitting display
devices, external light emitting efficiency is not high. Particu-
larly, the organic light emitting display device has a multi-
layer laminated structure in which a plurality of layers is
laminated, and the light generated from the emission layer
needs to pass through the multilayer laminated structure in
order to display the light outside. While the light passes
through the multilayer laminated structure, the light gener-
ated from the emission layer is lost in the device due to total
reflection and the like and as a result, a ratio of which the light
is not displayed outside is high. Accordingly, in the organic
light emitting display device, by reducing an amount of light
lost in the inside, it is required to increase a ratio of light
displayed outside and increase overall light emitting effi-
ciency.

SUMMARY

[0006] The present disclosure has been made in an effort to
provide an organic light emitting display device capable of
increasing light emitting efficiency by increasing a ratio of
light displayed outside. To this end, in an example embodi-
ment of the present disclosure, it is possible to increase light
emitting efficiency of an organic light emitting display device
by forming a metal layer having a nanometer thickness above
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a protective layer formed in order to protect an internal struc-
ture such as an emission layer and an electrode.

[0007] An example embodiment of the present disclosure
provides an organic light emitting display device, including:
a substrate; a first electrode formed on the substrate; an
organic layer including an emission layer, formed on the first
electrode; a second electrode formed on the organic layer; a
protective layer formed on the second electrode; and a metal
layer formed on the protective layer.

[0008] A thickness of the metal layer may be in the range of
0.1 nm to 3 nm.
[0009] A plurality of holes may be formed in the metal

layer. Herein, an average diameter of the hole may be in the
range of 10 nm to 500 nm, and a distance between the holes
may be in the range of 30 nm to 1,000 nm.

[0010] The metal layer may have a structure in which dots
made of metal are dispersed on the protective layer. Herein,
an average diameter of the dot made of metal may be in the
range of 10 nm to 500 nm, and a distance between the dots
made of metal may be in the range of 30 nm to 1,000 nm.

[0011] The metal layer may contain at least one of silver
(Ag) and aluminum (Al).

[0012] Theupper surface of the protective layer contacting
the metal layer may be made of an organic material. The
upper surface of the protective layer contacting the metal
layer may be made of an inorganic material.

[0013] The organic light emitting display device may fur-
ther include a window member which is separated from the
protective layer, in which the protective layer and the window
member may have a structure in which edge sides thereof are
sealed. Here, a space between the protective layer and the
window member may be filled with nitrogen (N2).

[0014] Another example embodiment of the present disclo-
sure provides a manufacturing method of an organic light
emitting display device, including: forming a first electrode
on a substrate; forming an organic layer including an emis-
sion layer on the first electrode; forming a second electrode on
the organic layer; forming a protective layer on the second
electrode; and forming a metal layer on the protective layer.

[0015] In the forming of the metal layer, deposition using
metal may be performed. The deposition may be performed
so that a thickness of the metal layer is 0.1 nm to 3 nm.

[0016] Inthe forming of the metal layer, a material contain-
ing at least one of silver (Ag) and aluminum (Al) may be used.

[0017] Inthe forming of the protective layer, the uppermost
layer of the protective layer may be made of an organic
material, and further, the uppermost layer of the protective
layer may be made of an inorganic material.

[0018] In the organic light emitting display device accord-
ing to the example embodiment of the present disclosure, it is
possible to increase light emitting efficiency of an organic
light emitting display device by forming a metal layer having
ananometer thickness on a protective layer formed in order to
protect an internal structure such as an emission layer and an
electrode.

[0019] The foregoing summary is illustrative only and is
not intended to be in any way limiting. In addition to the
illustrative aspects, embodiments, and features described
above, further aspects, embodiments, and features will
become apparent by reference to the drawings and the fol-
lowing detailed description.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0020] FIG.1isa cross-sectional view schematically illus-
trating a structure of an organic light emitting display device
according to an example embodiment of the present disclo-
sure.

[0021] FIG. 2 is a view exemplifying a structure of a metal
layer 600 formed on a protective layer 500 in FIG. 1.

[0022] FIG. 3 isa cross-sectional view schematically illus-
trating a structure of an organic light emitting display device
according to another example embodiment of the present
disclosure.

[0023] FIG. 4 is a view exemplifying a structure of a metal
layer 600 formed on a protective layer 500 in FIG. 3.

[0024] FIG. 5is a cross-sectional view schematically illus-
trating an organic light emitting display device according to
an example embodiment of the present disclosure in which a
window member 700 is disposed.

[0025] FIG. 6 is a cross-sectional view schematically illus-
trating a structure of an organic light emitting display device
according to another example embodiment of the present
disclosure.

[0026] FIGS. 7A to 7F are diagrams schematically illus-
trating a manufacturing process of the organic light emitting
display device according to another example embodiment of
the present disclosure.

[0027] FIG. 81s a cross-sectional view schematically illus-
trating the organic light emitting display device according to
an example embodiment of the present disclosure, in which a
substrate 100 and a lower structure are illustrated in more
detail.

[0028] FIG.9is adiagram illustrating improved light emit-
ting efficiency in the organic light emitting display device
according to an example embodiment of the present disclo-
sure.

DETAILED DESCRIPTION

[0029] Hereinafter, the present disclosure will be described
in detail with reference to example embodiments illustrated
in the drawings. The scope of the present disclosure is not
limited to drawings or example embodiments to be described
below. The drawings only select and illustrate an example
suitable for describing the present disclosure among various
example embodiments.

[0030] Respective components and shapes thereof were
schematically drawn or exaggeratedly drawn in the accom-
panying drawings for easy understanding, and components in
a real product are not illustrated and omitted. Therefore, the
drawings should be analyzed in order to help understanding
the present disclosure. Similar components operating the
same role are designated a same reference numerals in the
drawings.

[0031] Further, it will be understood that when a layer or an
element is described as being “on” another layer or element,
it may be directly disposed on another layer or element, or an
intervening layer or element may also be present therebe-
tween.

[0032] An example embodiment of the present disclosure,
as illustrated in FIG. 1, provides an organic light emitting
display device, including: a substrate 100, a first electrode
200 formed on the substrate 100, an organic layer 300 formed
on the first electrode 200 and including an emission layer; a
second electrode 400 formed on the organic layer 300, a
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protective layer 500 formed on the second electrode 400, and
a metal layer 600 formed on the protective layer 500.

[0033] In the example embodiment illustrated in FIG. 1, a
top emission type organic light emitting display device in
which light generated from the emission layer is displayed in
the second electrode 400 direction which is opposite to the
substrate 100 is exemplified. The scope of the present disclo-
sure is not limited to the top emission type organic light
emitting display device, but to unify the description, herein-
after, example embodiments are described based on the top
emission type organic light emitting display device.

[0034] Inthe organic light emitting display device, in order
to protect an organic light emitting diode unit including the
first electrode 200, the organic layer 300, and the second
electrode 400, the protective layer 500 is formed on the sec-
ond electrode. The protective layer is referred to as a capping
layer to protect the organic light emitting diode unit from an
external environment.

[0035] In the organic light emitting display device having
the structure, when the light, which is generated from the
emission layer that is disposed on the organic layer 300,
passes through the protective layer 500 to be emitted outside
the protective layer 500, the light is refracted or reflected due
to a difference in a refractive index between media on an
interface. In particular, when the difference in the refractive
index on the interface is large, possibility that total reflection
occurs is considerably increased. For example, when light is
inputted from the protective layer 500 which is in a solid state
having a refractive index of'about 1.5 to a space whichis ina
gas state having a refractive index of about 1.0, the difference
in the refractive index on the interface is increased, and as a
result, possibility that total reflection occurs is large.

[0036] When the total reflection occurs on the interface
while the light progresses, the light progresses along the
interface and the light progressing along the interface is not
emitted toward outside and thus dissipates. Accordingly,
when the total reflection occurs, the light is not discharged
outside but put inside to be dissipated. In the case of the
organic light emitting display device, when a ratio of the light
dissipated by the total reflection is large and the light which is
put inside and dissipated is increased, light efficiency of the
organic light emitting display device is deteriorated.

[0037] Intheorganic light emitting display device, in many
cases, the outside of the protective layer 500 is filled with gas.
In detail, as illustrated in FIG. 5, a window member 700 is
disposed above the protective layer 500, and the window
member 700 is separated from the protective layer 500 and in
many cases, the separated space is filled with inert gas such as
nitrogen (N2). In this case, a difference in a refractive index
between the protective layer 500 in a solid state and the
separated space filled with gas is increased and thus possibil-
ity that the total reflection occurs on the interface is increased.
As a result, possibility that the light is dissipated by the total
reflection is increased.

[0038] As described above, in order to prevent the light
generated from the emission layer from being totally reflected
on an interface of the protective layer 500 to be dissipated, in
the example embodiment of the present disclosure, as illus-
trated in FIG. 1 or 3, the metal layer 600 is formed on the
protective layer 500.

[0039] The metal layer 600 is very thinly formed so as to
have a thickness of about 1 A to 30 A, that is, 0.1 nm to 3 nm.
As described above, when the metal layer 600 is thinly
formed, the metal layer 600 does not cover the entire surface
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of the protective layer 500, and a hole is formed on the surface
of the metal layer 600 (see FIG. 1), or the metal layer has a
form in which dot-shaped metal drops are dispersed (see FIG.
3). FIGS. 1 and 2 are diagrams illustrating that a hole 610 is
formed in the metal layer 600 formed on the protective layer
500, and FIGS. 3 and 4 are diagrams illustrating that materials
for forming the metal layer coated on the protective layer 500
are agglomerated to form a nanometer-sized dot 620. In
FIGS. 3 and 4, an agglomerate of the nanometer-sized dots
620 forms the metal layer 600.

[0040] As such, in the example embodiment of the present
disclosure, the metal layer 600 is disposed on the protective
layer 500, and the thickness of the metal layer 600 is thinly
formed by about 1.0 nm to 3 nm. When the metal layer 600 is
thinly formed, the metal layer does not fully cover the pro-
tective layer 500 and the hole 610 is generated in the metal
layer 600, or metals forming the metal layer 600 are agglom-
erated to be a nanometer-sized dot 620 form to be dispersed
on the surface of the protective layer 500. In this case, the hole
610 or the dot 620 may be a medium that serves to change a
path of light on the surface of the protective layer 500.
[0041] In this case, a path of the light on the surface of the
protective layer 500 is changed at the hole 610 or the dot 620
which is irregularly disposed on the protective layer 500.
Particularly, when the light, which is totally reflected on the
surface of the protective layer 500 to progress along a
waveguide path formed on the surface of the protective layer,
meets the hole 610 or the dot 620, the light path is changed
and thus the total reflection waveguide path of the surface is
deviated in some cases. As such, the deviated light may be
discharged outside again. As a result, an amount of the total-
reflected light is decreased, while an amount of the light
discharged outside is increased.

[0042] As described above, in the example embodiment of
the present disclosure, the metal layer is thinly formed on the
protective layer 500 of the organic light emitting display
device so that the hole 610 is generated on the metal layer or
the metals forming the metal layer are agglomerated in a grain
state such as the dot 620 and thus the light path is changed at
the hole 610 or the dot 620, and as a result, the light trapped
or to be trapped in the organic light emitting display device
due to total reflection may be discharged outside.

[0043] A kind of metal forming the metal layer is not par-
ticularly limited. Forexample, as a material forming the metal
layer, a material containing at least one of silver (Ag) and
aluminum (Al) may be used.

[0044] In the example embodiment illustrated in FIGS. 1
and 3, a case where silver (Ag) is used as the metal is exem-
plified.

[0045] A size and a distance of the dot or hole generated in
FIGS. 1 and 3 may be controlled by controlling the thickness
of the metal layer 600. For example, in the case where the
metal layer 600 is formed by deposition, the size and the
distance of the dot or hole may be controlled during the
deposition process by controlling the thickness of the depos-
ited metal layer.

[0046] In the example embodiment illustrated in FIGS. 1
and 3, in order to improve aratio that the light generated in the
emission layer is emitted outside, the thickness of the metal
layer 600 is controlled in the range of about 0.1 nm to about
3 nm. In the case where the thickness of the metal layer is too
thin as less than about 0.1 nm (1 A), the amount of the metal
is too small and thus deposition is partially performed and it
is difficult to form the hole or the dot. On the contrary, in the
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case where the thickness of the metal layer is more than about
3 nm (30 A), the metal layer 600 compactly covers the entire
surface of the protective layer 500 and thus the hole or the dot
is not generated and a wide flat layer is formed.

[0047] As described above, the reason that the thickness of
the metal layer 600 is in the range of 0.1 nm to 3 nm is that the
hole is formed in the metal layer or the metal layer is consti-
tuted by dot-shaped particles to change the light path on the
surface of the protective layer 500, and as a result, the amount
of the light emitted outside the protective layer is increased.
[0048] FIG.2isatopview anda partially enlarged view for
the metal layer 600 illustrated in FIG. 1. An average diameter
ofthe hole 610 is in the range of about 10 nm to about 500 nm,
and a distance between the holes 610 is in the range of about
30 nm to about 1,000 nm. The average diameter and the
distance of the hole 610 is a range capable of being advanta-
geous to light extraction efficiency. The average diameter and
the distance of the hole 610 may be controlled by controlling
the thickness of the metal layer 600 during a manufacturing
process of the metal layer.

[0049] FIG. 4isatopview and a partially enlarged view for
the metal layer 600 illustrated in FIG. 3. Here, FIG. 4 illus-
trates a structure that the dot 620 made of a metal is dispersed
on the protective layer 500 to form the metal layer 600. That
is, aplurality ofdots 620 dispersed on the protective layer 500
forms the metal layer 600. The metal layer in FIGS. 3 and 4 1s
an aggregate of the dots 620.

[0050] InFIGS. 3 and 4, the dot 620 is illustrated in a dome
form as an example, but actually, various forms of dots may
be formed. Further, smaller dots may be partially scattered
between the dots illustrated in FIGS. 3 and 4.

[0051] An average diameter of the dot 620 made of the
metal may be 10 nm to 500 nm, and a distance between the
dots 620 may be average about 30 nm to about 1,000 nm. The
average diameter and the distance of the dot 620 are also a
range capable of being advantageous to achieve light extrac-
tion efficiency. The average diameter and the distance of the
dot 620 may also be controlled by controlling the thickness of
the metal layer 600 during a manufacturing process of the
metal layer.

[0052] The metal layer 600 may be formed by deposition,
and a deposited product may vary according to surface energy
(surface tension) of the protective layer 500.

[0053] Indetail, in the case where, for example, silver (Ag)
as a metal is deposited so as to have a thin film thickness of
about about 0.1 nm to about 3 nm, silver tends to be partially
deposited on the protective layer 500. In this case, when the
upper surface of the protective layer 500 is made of a material
having high surface energy such as an organic material, the
surface energy of the organic material is higher than the
surface energy of silver and thus the partially deposited silver
has a tendency to be spread to cover the organic material. As
aresult, the silver (Ag) is widely spread on the upper surface
of the protective layer 500, but does not completely cover the
protective layer 500 to generate holes thereon. Accordingly,
the hole 610 as illustrated in FIG. 1 is generated.

[0054] When the upper surface of the protective layer 500
on which silver is deposited is made of a material having low
surface energy (surface tension) such as an inorganic mate-
rial, the surface energy of the silver is higher than the surface
energy of the inorganic material, and thus the silver has a
tendency to be agglomerated itself. As a result, the silver
forms a nanometer-sized dot 620 to obtain the metal layer 600
as illustrated in F1G. 3.
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[0055] The protective layer 500 on which the metal layer
600 is formed may have a multi layer structure, and a surface
contacting the metal layer 600 may be an organic layer or an
inorganic layer.

[0056] The protective layer 500 is referred to as a capping
layer in some cases, and is also referred to as a sealing layer.
The protective layer 500 may be formed by a single layer and
may be formed by a multilayer. In the case where the protec-
tive layer 500 is formed by the multilayer, the protective layer
500 has a plurality of thin film layers.

[0057] In the case where the protective layer 500 includes
two or more inorganic thin film layers, the inorganic thin film
layers may be the same kind of inorganic thin film layer and
may be different kinds of inorganic thin film layers. Similarly,
in the case where the protective layer 500 includes two or
more organic thin film layers, the organic thin film layers may
be the same kind of organic thin film layer and may be
differentkinds of organic thin film layers. Here, the same kind
or different kinds represent a kind of thin film which is dif-
ferentiated by a difference of a material or a laminating
method of the thin film layer.

[0058] The kind of organic thin film layer depends on a
difference in a characteristic of an organic material and a
method of polymerizing monomers for an organic material.
The organic thin film layer may be formed by using an organic
thin film material which is known in the art. The organic thin
film material is not particularly limited.

[0059] For example, the organic thin film layer may be
completed by forming a film through a method such as evapo-
ration, silkscreen, coating, or the like by using liquid mono-
mers or monomers in a jell state, in which a liquid state and a
solid state coexist with each other, and then photo-polymer-
izing the formed film by ultraviolet light or visible light. The
monomers which may be applied to the above method
include, for example, diazo-based, azide-based, acryl-based,
polyamide-based, polyester-based, epoxide-based, poly-
ether-based, urethane-based monomers and the like. These
monomers may beused either alone or in combinations of two
or more.

[0060] The organic thin film layer may be formed by a
thermal polymerization method in which radicals are genet-
ated by heating the monomers and then reaction starts. The
monomers which may be used herein include monomers such
as polystyrene-based, acryl-based, urea-based, isocyanate-
based, xylene-based resins and the like. These monomers
may be used either alone or in combinations of two or more.
[0061] The organic thin film layer may be laminated by
another method which is known in the art, and for example,
may be laminated by an atomic layer deposition or chemical
vapor deposition (CVD) method.

[0062] A thin film material and a laminating method of the
inorganic thin film layer are not particularly limited so long as
being known in the art.

[0063] Forexample, the thin film material for forming inor-
ganic thin film layer includes silicon nitride, aluminum
nitride, zirconium nitride, titanium nitride, hafnium nitride,
tantalum nitride, silicon oxide, aluminum oxide, titanium
oxide, zirconium oxide, magnesium oxide, titanium oxide, tin
oxide, cerium oxide, silicon oxide nitride (SiON), ITO, and
the like. As a deposition method thereof, a vacuum film for-
mation method such as sputtering, chemical vapor deposition
(CVD), e-beam, thermal deposition, and thermal ion beam
assisted deposition (IBAD) may be used. The CVD method
may include induced coupled plasma-chemical vapor depo-
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sition (ICP-CVD), capacitively coupled plasma (CCP)-CVD,
surface wave plasma (SWP)-CVD methods and the like.
[0064] The protective layer 500 serves as a barrier for oxy-
gen and moisture. The protective layer 500 may be formed in
a thin type as possible due to a driving characteristic.

[0065] FIG. 5 illustrates an organic light emitting display
device including a window member 700. In detail, the win-
dow member 700 is separated from the protective layer 500,
and edge sides of the protective layer 500 and the window
member are sealed. In detail, the window member 700 is
sealed together with the substrate 100 by a sealing member
800 with the substrate 100 opposed thereto to serve to protect
internal structures of the organic light emitting display
device. The protective layer 500 and the window member 700
are separated from each other by a sealing method of sealing
the substrate 100 and the window member 700 by the sealing
member 800. The separated distance between the protective
layer 500 and the window member 700 may be about several
wm to dozens pm, and the separated space may be filled with
a filler and may also be filled with gas. The gas which may be
filled in the space is inert nitrogen (N2).

[0066] FIG. 6 illustrates a structure of the organic layer 300
in more detail. In FIG. 6, in the case where the first electrode
200 is an anode, layers configuring the organic layer 300
include a hole injection layer 310, a hole transport layer 320,
an emission layer 330, an electron transport layer 340, and an
electron injection layer 350.

[0067] FIGS.7A to7F sequentially illustrate a manufactur-
ing process of an organic light emitting display device
according to another example embodiment of the present
disclosure.

[0068] In order to manufacture the organic light emitting
display device, first, the first electrode 200 is formed on the
substrate 100 (see FIG. 7A). The substrate 100 may use glass
or polymer plastic which is generally used in the organic light
emitting display device. The substrate 100 may be transparent
and may not be transparent.

[0069] The first substrate 200 may be provided by a trans-
parent electrode or a reflective electrode. When being pro-
vided by the transparent electrode, the first substrate 200 may
be made of ITO, 1ZO, ZnO or In203, and when being pro-
vided by the reflective electrode, the first substrate 200 may
include a reflective layer made of Ag, Mg, Al, Pt, Pd, Au, Ni,
Nd, Ir, Cr or a compound thereof and a layer made of ITO,
170, 7nO or In203 thereon. In the manufacturing example,
ITO may be used as the first substrate 200.

[0070] The pixel defining layer 210 is formed between the
first electrodes 200 (see FIG. 7B). The pixel defining layer
210 is made of a material having an insulation property and
sections the first electrode 200 by a pixel unit.

[0071] Theorganic layer 300 including an emission layer is
formed in an opening of the first electrode 200 which is
sectioned by the pixel defining layer by a pixel unit (see FIG.
7C). The organic layer 300 may further include at least one or
more of a hole injection layer, a hole transport layer, an
electron transport layer, and an electron injection layer, in
addition to the emission layer.

[0072] After forming the organic layer, the second elec-
trode 400 is formed on the organic layer 300 and the pixel
defining layer 210 (see FIG. 7D). The second electrode 210
may be made of a material which is generally used in the art.
The second electrode 400 may also be provided by a trans-
parent electrode or a reflective electrode. When the second
electrode 400 is provided by the transparent electrode, the
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second electrode 400 may include a layer made of Li, Ca,
LiF/Ca, LiF/Al, Al, Mg or a compound thereof and a layer
made of a material for forming a transparent electrode such as
ITO, 1ZO, ZnO, or In,O, thereon. When the second electrode
400 is provided by the reflective electrode, the second elec-
trode 400 may be provided by depositing Li, Ca, LiF/Ca,
LiF/Al, Al, Mg or a compound thereof. In the manufacturing
example, the second electrode 400 is manufactured by a
transparent electrode by using, for example, LiF/Al.

[0073] The protective layer 500 is formed on the second
electrode 400 (see FIG. 7E). The protective layer 500 may be
formed by a single layer and may be formed by a multilayer.
Further, the protective layer may include one or more organic
layers and may also include one or more inorganic layers.

[0074] Inthe forming of the protective layer 500, an upper-
most layer of the protective layer 500 may be made of an
organic material. Further, the uppermost layer of the protec-
tive layer 500 may also be made of an inorganic material. The
formation of the protective layer 500 is described above.

[0075] Next, the metal layer 600 is formed on the protective
layer 500 (see FIG. 7F). The metal layer 600 may be formed
by deposition using a metal. In this case, the deposition may
be performed so that the thickness of the metal layer 600 is in
the range of about 0.1 nm to about 3 nm. The metal layer 600
may be formed by using a material containing at least one of
silver (Ag) and aluminum (Al). In the case where the upper
surface of the protective layer 500 is made of an organic
material having high surface energy, the metal layer 600 may
be formed in a form illustrated in FIG. 1, and in the case where
the upper surface of the protective layer 500 is made of an
inorganic material having low surface energy such as I'TO, the
metal layer 600 may be formed in a form illustrated in FIG. 3.

[0076] Although not illustrated in the drawing, after form-
ing the metal layer 600, forming the window member 700
may be further included. In this case, the window member
700 may be sealed together with the substrate 100 by the
sealing member 800 and the like with the substrate 100
opposed thereto. As a result, as illustrated in FIG. 5, the
organic light emitting display device may be obtained.
[0077] FIG. 8 is a cross-sectional view detailedly illustrat-
ing a part of the organic light emitting display device accord-
ing to the example embodiment of the present disclosure, and
particularly, exemplifies a configuration of a lower structure
of the substrate 100.

[0078] Referring to FIG. 8, a plurality of thin film transis-
tors 120 is formed on the substrate 100. An organic light
emitting diode unit including the first electrode 200, the
organic layer 300 and the second electrode 400 is disposed
above the thin film transistors 120. Here, the first electrode
200 is an anode as a pixel electrode which is electrically
connected to the thin film transistor 120, and the second
electrode 400 is a cathode.

[0079] Thethin film transistor 120 includes a gate electrode
121, a drain electrode 122, a source electrode 123, and a
semiconductor layer 124 which are formed on the first sub-
strate 100, and further includes a gate insulating layer 113 and
an interlayer insulating layer 115. The structure of the thin
film transistor 120 is not limited to the form illustrated in FIG.
8 and may be configured in another form. Further, as the thin
film transistor 120, various thin film transistors such as an
organic thin film transistor in which the semiconductor layer
124 is made of an organic material and a silicon thin film
transistor made of silicon may be used. A buffer layer 111
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made of silicon oxide or silicon nitride may be further
included between the thin film transistor 120 and the first
substrate 100 as necessary.

[0080] InFIG. 8, the first electrode 200 serves as an anode,
and the second electrode 400 serves as a cathode, and polari-
ties of the first electrode 200 and the second electrode 400 can
be reversed.

[0081] The first electrode 200 may be provided as a trans-
parent electrode or a reflective electrode.

[0082] Thesecond electrode 400 may also be provided by a
transparent electrode or a reflective electrode. In FIG. 8, the
second electrode 400 is provided by the transparent electrode.
[0083] The pixel defining layer (PDL) 210 covers an edge
of the first electrode 200. The pixel defining layer 210 serves
to define a light emitting region and widen a distance between
the edge of the first electrode 200 and the second electrode
400 to prevent a phenomenon that an electric field is concen-
trated at the edge of the first electrode 200, thereby preventing
short circuits of the first electrode 200 and the second elec-
trode 400.

[0084] The organic layer 300 including the emission layer
is provided between the first electrode 200 and the second
electrode 400. The organic layer 300 may be made of a low
molecular organic material or a high molecular organic mate-
rial.

[0085] Inthe case of using the low molecular organic mate-
rial, a hole injection layer (HIL), a hole transportlayer (HTL),
an emission layer (EML), an electron transport layer (ETL),
an electron injection layer (EIL) and the like may be lami-
nated alone or in a complex structure to form the organic layer
300. As a usable organic material, copper phthalocyanine
(CuPc), N,N'-Di(naphthalene-1-y1)-N,N'-diphenyl-benzi-
dine (NPB), tris-8-hydroxyquinoline aluminum (Alq3) and
the like may be variously applied. These low molecular
organic materials may be applied to a method such as vacuum
deposition using masks.

[0086] In the case of using the high molecular organic
material, the organic layer 300 may have a structure including
a hole transport layer (HTL) and an emission layer (EML),
and in this case, PEDOT is used as the hole transport layer and
a high molecular organic material such as poly-phenylenevi-
nylenes (PPV) and polyfluorenes may be used as the emission
layer.

[0087] Theorganic light emitting diode units 200, 300, and
400 are electrically connected to the thin film transistor 120
therebelow, and in this case, when a planarization layer 117
covering the thin film transistor 120 is provided, the organic
light emitting diode units are disposed on the planarization
layer 117, and the first electrode 200 of the organic light
emitting diode units is electrically connected to the thin film
transistor 120 through a contact hole which is provided in the
planarization layer 117.

[0088] The protective layer 500 is formed on the second
electrode, and the metal layer 600 is formed on the protective
layer 500. Next, the window member 700 made of a material
such as glass or plastic is sealed.

[0089] In order to verify increase in light efficiency of the
organic light emitting display device according to the
example embodiment of the present disclosure, a sample of
an organic light emitting display device, in which an anode,
an emission layer, a cathode are formed on a substrate, and a
protective layer is formed thereon, is prepared. In Example,
silver is deposited onthe protective layer of the sample, and in
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Comparative Example, none is deposited, and then respective
luminances are measured. The measured result is illustrated
in FIG. 9.

[0090] In FIG. 9, a right Y axis is a value representing
luminance. The luminance is measured many times while
changing a current in the same voltage range. As illustrated in
FIG. 9, itis verified that in an operation region (x axis, voltage
of 3.6 to 4.1 V), luminance of the sample in the Comparative
Fxample (dashed lines) is about 21 cd/cm?2, while luminance
ofthe sample in the Example (solid lines) to which a nanohole
is applied is about 26 cd/cm2. As verified in the result, it is
verified that in the case where the nanohole is formed, effi-
ciency is improved by about 25% or more as compared with
a case where the nanchole is not formed in the protective
layer. The result is caused by only a difference in whether or
not a nanohole thin film structure exists, while other condi-
tions are the same.

[0091] From the foregoing, it will be appreciated that vari-
ous embodiments of the present disclosure have been
described herein for purposes of illustration, and that various
modifications may be made without departing from the scope
and spirit of the present disclosure. Accordingly, the various
embodiments disclosed herein are not intended to be limiting,
with the true scope and spirit being indicated by the following
claims.

What is claimed is:

1. An organic light emitting display device, comprising:

a substrate;

a first electrode formed on the substrate;

an organic layer including an emission layer, formed on the

first electrode;

a second electrode formed on the organic layer;

a protective layer formed on the second electrode; and

ametal layer formed on the protective layer.

2. The organic light emitting display device of claim 1,
wherein a thickness of the metal layer is about 0.1 nm to about
3nm.

3. The organic light emitting display device of claim 1,
wherein a plurality of holes is formed in the metal layer.

4. The organic light emitting display device of claim 3,
wherein an average diameter of the hole is about 10 nm to
about 500 nm.

5. The organic light emitting display device of claim 3,
wherein a distance between the holes is about 30 nm to about
1,000 nm.

6. The organic light emitting display device of claim 1,
wherein the metal layer has a structure in which dots made of
metal are dispersed on the protective layer.

7. The organic light emitting display device of claim 6,
wherein an average diameter of the dot made of metal is about
10 nm to about 500 nm.
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8. The organic light emitting display device of claim 6,
wherein a distance between the dots made of metalis about 30
nm to about 1,000 nm.

9. The organic light emitting display device of claim 1,
wherein the metal layer contains at least one of silver and
aluminum.

10. The organic light emitting display device of claim 1,
further comprising:

a window member which is separated from the protective

layer,

wherein edge sides of the protective layer and the window

member are sealed.

11. The organic light emitting display device of claim 10,
wherein a space between the protective layer and the window
member comprises nitrogen gas (N,).

12. A manufacturing method of an organic light emitting
display device, comprising:

forming a first electrode on a substrate;

forming an organic layer including an emission layer on the

first electrode;

forming a second electrode on the organic layer;

forming a protective layer on the second electrode; and

forming a metal layer on the protective layer.

13. The manufacturing method of an organic light emitting
display device of claim 12, wherein in the forming of the
metal layer, deposition using metal is performed.

14. The manufacturing method of an organic light emitting
display device of claim 13, wherein the deposition is pet-
formed so that a thickness of the metal layer is about 0.1 nm
to about 3 nm.

15. The manufacturing method of an organic light emitting
display device of claim 12, wherein in the forming of the
metal layer, a material containing at least one of silver and
aluminum is used.

16. The manufacturing method of an organic light emitting
display device of claim 12, further comprising forming a
plurality of holes in the metal layer.

17. The manufacturing method of an organic light emitting
display device of claim 16, wherein an average diameter of
the hole is about 10 nm to about 500 nm.

18. The manufacturing method of an organic light emitting
display device of claim 16, wherein a distance between the
holes is about 30 nm to about 1,000 nm.

19. The manufacturing method of an organic light emitting
display device of claim 12, further comprising forming a
window member which is separated from the protective layer,

wherein edge sides of the protective layer and the window

member are sealed.

20. The manufacturing method of an organic light emitting
display device of claim 19, wherein a space between the
protective layer and the window member comprises nitrogen

gas (N).
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