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(57) ABSTRACT

An organic light-emitting display apparatus, including a
substrate; a first electrode on the substrate; a second elec-
trode on the first electrode; a first organic emissive layer
between the first electrode and the second electrode, the first
organic emissive layer to emit a first light; a second organic
emissive layer between the first electrode and the second
electrode, the second organic emissive layer to emit a second
light having a different color from the first light; an auxiliary
layer on the second electrode, the auxiliary layer having a
refractive index equal to or higher than about 2.2; and a
charging layer on the auxiliary layer.
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ORGANIC LIGHT-EMITTING DISPLAY
APPARATUS

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This is a continuation application based on pending
application Ser. No. 15/144,848, filed May 3, 2016, the
entire contents of which is hereby incorporated by reference.
[0002] Korean Patent Application No. 10-2015-0114873,
filed on Aug. 13, 2015, in the Korean Intellectual Property
Office, and entitled: “Organic Light-Emitting Display Appa-
ratus,” is incorporated by reference herein in its entirety.

BACKGROUND

1. Field

[0003] The present disclosure herein relates to an organic
light-emitting display apparatus.

2. Description of the Related Art

[0004] An organic light-emitting display apparatus may
include an organic light-emitting element that may include
an anode electrode, an organic emissive layer, and a cathode
electrode. The light-emitting element may emit light by
energy generated when an exciton, which may be a bound
state of an electron and an electron hole, which may be
attracted to each other in the organic emissive layer, falls
from an excited station to a ground state, and the organic
light-emitting display apparatus may display a certain image
by using such light emission.

SUMMARY

[0005] Embodiments may be realized by providing an
organic light-emitting display apparatus, including a sub-
strate; a first electrode on the substrate; a second electrode
on the first electrode; a first organic emissive layer between
the first electrode and the second electrode, the first organic
emissive layer to emit a first light; a second organic emissive
layer between the first electrode and the second electrode,
the second organic emissive layer to emit a second light
having a different color from the first light; an auxiliary layer
on the second electrode, the auxiliary layer having a refrac-
tive index equal to or higher than about 2.2; and a charging
layer on the auxiliary layer.

[0006] A thickness of the auxiliary layer may be about 280
A 10 about 400 A.

[0007] The auxiliary layer may include a transmissive or
semi-transmissive material.

[0008] The auxiliary layer may include copper iodide.
[0009] The second electrode may have a silver content of
about 50% or more.

[0010] A thickness of the second electrode may be less
than or equal to about 100 A.

[0011] The organic light-emitting display apparatus may
further include an encapsulation substrate on the charging
layer. The encapsulation substrate may cover the first elec-
trode, the first organic emissive layer, the second organic
emissive layer, the auxiliary layer, and the charging layer.
[0012] The organic light-emitting display apparatus may
further include a polarizer on the encapsulation substrate.
The polarizer may perform circular polarization on an
incident light.
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[0013] The first light and the second light may be mixed
to generate a white light.

[0014] The first light may be a blue light and the second
light may include a red light and a green light.

[0015] Average reflectivity of red, green, and blue from a
bottom surface of the second electrode, a contact surface
between the second electrode and the auxiliary layer, and a
top surface of the auxiliary layer may be less than or equal
to about 15%.

[0016] Reflectivity of the blue from the bottom surface of
the second electrode, the contact surface between the second
electrode and the auxiliary layer, and the top surface of the
auxiliary layer may be higher than reflectivity of each of the
red and the green from the bottom surface of the second
electrode, the contact surface between the second electrode
and the auxiliary layer, and the top surface of the auxiliary
layer.

[0017] The first light may be a blue light and the second
light may be a yellow light.

[0018] The first electrode may bean anode and the second
electrode is a cathode, and a portion of the first light and a
portion of the second light may pass through the second
electrode.

[0019] A distance between the first electrode and the
second electrode may be a resonance distance of the first
light, and a distance between the first electrode and the
second electrode may be different from a resonance distance
of the second light.

[0020] The distance between the first electrode and the
second electrode may be about 3000 A to about 5000 A.
[0021] The organic light-emitting display apparatus may
further include a charge generation layer between the first
and second organic emissive lavers.

[0022] The organic light-emitting display apparatus may
further include a third organic emissive layer to emit a third
light having a different color from the first light and the
second light.

[0023] Embodiments may be realized by providing an
organic light-emitting display apparatus, including a sub-
strate; a first electrode on the substrate; a second electrode
on the first electrode; a first organic emissive layer between
the first electrode and the second electrode, the first organic
emissive layer to emit a first light; a second organic emissive
layer between the first electrode and the second electrode,
the second organic emissive layer to emit a second light
having a different color from the first light; an auxiliary layer
on the second electrode, the auxiliary layer having a refrac-
tive index equal to or higher then about 2.2, the auxiliary
layer having a thickness of about 280 A to about 400 A; an
encapsulation substrate on the auxiliary layer, the encapsu-
lation substrate covering the first organic emissive layer, the
second organic emissive layer, and the auxiliary layer; and
a charging layer between the auxiliary layer and the encap-
sulation substrate, the charging layer being in contact with
the auxiliary layer and the encapsulation substrate.

[0024] The second electrode may have a silver content of
about 50% or more, and a thickness of the second electrode
may be less than or equal to about 100 A.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] Features will become apparent to those of skill in
the art by describing in detail exemplary embodiments with
reference to the attached drawings in which:
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[0026] FIG. 1 illustrates a schematic plan view of an
organic light-emitting display apparatus;

[0027] FIG. 2 illustrates a conceptual view of a single
pixel shown in FIG. 1;

[0028] FIG. 3 illustrates a cross-sectional view taken
along line I-I' of FIG. 1;

[0029] FIG. 4 illustrates a diagram of a stacked structure
of an organic light-emitting element, an auxiliary layer, and
a charging layer in FIG. 3;

[0030] FIG. 5 illustrates a diagram of reflectivity accord-
ing to the thickness of an auxiliary layer by color of a light;
[0031] FIG. 6 illustrates a diagram of reflectivity accord-
ing to a wavelength by thickness of an auxiliary layer;
[0032] FIG. 7 illustrates a diagram of a change in refrac-
tive index according to the wavelength of an auxiliary layer
which is applied to a structure for obtaining the result in FIG.
6; and

[0033] FIG. 8 illustrates a diagram of a stacked structure
of an organic light-emitting element, an auxiliary layer, and
a charging layer according to an embodiment of the present
disclosure.

DETAILED DESCRIPTION

[0034] Example embodiments will now be described more
fully hereinafter with reference to the accompanying draw-
ings; however, they may be embodied in different forms and
should not be construed as limited to the embodiments set
forth herein. Rather, these embodiments are provided so that
this disclosure will be thorough and complete, and will fully
convey exemplary implementations to those skilled in the
art.

[0035] In the drawing figures, the dimensions of layers
and regions may be exaggerated for clarity of illustration. It
will also be understood that when a layer or element is
referred to as being “on” another layer or substrate, it can be
directly on the other layer or substrate, or intervening layers
may also be present. Further, it will be understood that when
a layer is referred to as being “under” another layer, it can
be directly under, and one or more intervening layers may
also be present. In addition, it will also be understood that
when a layer is referred to as being “between” two layers, it
can be the only layer between the two layers, or one or more
intervening layers may also be present. Like reference
numerals refer to like elements throughout.

[0036] FIG. 1 illustrates a schematic plan view of an
organic light-emitting display apparatus 1000, and FIG. 2
illustrates a conceptual view of a single pixel shown in FIG.
1.

[0037] Referring to FIG. 1, the organic light-emitting
display apparatus 1000 may include a substrate 100, a pixel
layer 200, and an encapsulation substrate 300.

[0038] The substrate 100 may include a display area DA
that may display an image, and a non-display area NA that
may be adjacent to the display area DA and may not display
an image. The display area DA may include a plurality of
pixel areas PA.

[0039] The substrate 100 may be a flexible substrate and
may be made of plastic having good heat resistance and
durability, such as, for example, polyethyleneetherphthalate,
polyethylenenaphthalate,  polycarbonate,  polyarylate,
polyetherimide, polyethersulfone, and polyimide. In an
embodiment, the substrate 100 may be made of various
materials, such as metal or glass.
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[0040] A barrier layer may be disposed between the sub-
strate 100 and the pixel layer 200 in order to prevent an
external foreign material, such as moisture or oxygen, from
penetrating an organic light-emitting element LD through
the substrate 100.

[0041] The pixel layer 200 may be disposed between the
substrate 100 and the encapsulation substrate 300. The pixel
layer 200 may include a plurality of gate lines G1 to Gm, a
plurality of data lines D1 to Dn, and a plurality of pixels PX.
The gate lines G1 to Gm may be insulated from the data lines
D1 to Dn and cross them. FIG. 1 illustrates, for exaniple, that
the gate lines G1 to Gm are extended in a first direction DR1
and the data lines D1 to Dn are extended in a second
direction DR2 crossing the first direction DR1. In an
embodiment, when the gate lines G1 to Gm are insulated
from the data lines D1 to Dn and cross them, each of the gate
lines G1 to Gm and the data lines D1 to Dn may have a
partially bent shape, not a straight line shape. The gate lines
G1 to Gm and the data lines D1 to Dn may define pixel areas
PA,

[0042] The pixels PX may be disposed on the pixel areas
PA, respectively. Each of the pixels PX may be connected to
one of the gate lines G1 to Gm and to one of the data lines
D1 to Dn to display an image. Each of the pixels PX may
display, for example, one of red, green, and blue colors. In
an embodiment, each of the pixels may display other colors
(e.g., a white color) excluding the red, green and blue colors.
FIG. 1 illustrates that each of the pixels PX has, for example,
a quadrilateral shape. In an embodiment, the shape of each
of the pixels PX may have various shapes, such as a
polygon, a circle, or an ellipse.

[0043] FIG. 2 illustrates a single pixel connected to the
first gate line G1 and to the first data line D1.

[0044] Referring to FIG. 2, the pixel PX may include a
switching transistor Qs, a driving transistor, Qd, a storage
capacitor Cst, and an organic light-emitting element LD.
[0045] The switching transistor Qs may include a control
terminal N1, an input terminal N2, and an output terminal
N3. The control terminal N1 may be connected to the first
gate line G1, the input terminal N2 may be connected to the
first data line D1, and the output terminal N3 may be
connected to the driving transistor Qd. The switching tran-
sistor Qs may output a data voltage applied to the first data
line D1 to the driving transistor Qd in response to a gate
signal applied to the first gate line G1.

[0046] The driving transistor Qd may include a control
terminal N4, an input terminal N5, and an output terminal
N6. The control terminal N4 may be connected to the output
terminal N3 of the switching transistor Qs, the input terminal
N5 may receive a driving voltage ELVdd, and the output
terminal N6 may be connected to the organic light-emitting
element LD. The driving transistor Qd may output to the
organic light-emitting element LD an output current Id that
varies in size according to a voltage between the control
terminal N4 and the output terminal N6.

[0047] The storage capacitor Cst may be connected to
between the output terminal N3 of the switching capacitor
Qs and the input terminal N5 of the driving transistor Qd.
The storage capacitor Cst may charge a data voltage applied
to the control terminal N4 of the driving transistor Qd and
may maintain the charged data voltage for a certain time
after the switching transistor Qs is turned off.

[0048] The pixel layer 200 may further include a driving
voltage line. The driving voltage line may be extended to be
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parallel to the first gate line G1 or to the first data line D1.
The driving voltage line may receive the driving voltage
ELVdd and be connected to the input terminal N5 of the
driving transistor Qd.

[0049] The organic light-emitting element LD may
include a first electrode AE, an organic layer OL, and a
second electrode CE.

[0050] The first electrode AE may be an anode electrode
or a positive pole. The first electrode AE may be connected
to the output terminal N6 of the driving transistor Qd to
generate a hole. The second electrode CE may be a cathode
electrode or a negative pole. The second electrode CE may
receive a common voltage ELVss and may generate an
electron. The organic layer OL may be disposed between the
first electrode AE and the second electrode CE. The organic
layer OL may be made of a plurality of layers and include
an organic material.

[0051] The hole and electron may respectively be injected
from the first electrode AE and the second electrode CE into
the organic emissive layer in the organic layer OL. An
exciton that may be a bound state of the hole and electron
may be formed in the organic emissive layer, which may
emit light when the exciton falls from an excited state to a
ground state. The intensity of the light emitted from the
organic emissive layer may be determined by an output
current Id that flows into the output terminal N6 of the
driving transistor Qd.

[0052] In an embodiment of the present disclosure, the
organic layer OL may include two or more organic emissive
layers that generate different colors of light.

[0053] FIG. 2 illustrates that the second electrode CE is
disposed on the first electrode AE. In an embodiment, the
positions of the first electrode AE and the second electrode
CE may be switched with each other.

[0054] The encapsulation substrate 300 may be disposed
on the pixel layer 200. The encapsulation substrate 300 may
cover the display area DA. The encapsulation substrate 300
may be, for example, an organic layer or an inorganic layer.
In an embodiment, the encapsulation substrate 300 may be
provided as a substrate made of glass or plastic.

[0055] The organic light-emitting display apparatus 1000
may further include a sealing member 310. The sealing
member 310 may be disposed to surround the display area
DA and connect the substrate 100 and the encapsulation
substrate 300. The sealing member 310 may block the
organic light-emitting element LD from becoming exposed
to external moisture and air, together with the encapsulation
substrate 300.

[0056] FIG. 3 illustrates a cross-sectional view taken
along line I-I' of FIG. 1, and FIG. 4 illustrates a diagram of
a stacked structure of an organic light-emitting element, an
auxiliary layer, and a charging layer in FIG. 3. FIG. 3
illustrates a cross-sectional view of a single pixel area of an
organic light-emitting display apparatus according to an
embodiment of the present disclosure.

[0057] Referring to FIGS. 3 and 4, the driving transistor
Qd may include an active layer 211, a gate electrode 213, a
source electrode 215, and a drain electrode 217.

[0058] The active layer 211 may be disposed on the
substrate 100. The pixel layer 200 may further include a first
insulating layer 221 disposed between the active layer 211
and the gate electrode 213. The first insulating layer 221 may
insulate the active layer 211 from the gate electrode 213. The
source electrode 215 and the drain electrode 217 may be
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disposed on the gate electrode 213. The pixel layer 200 may
further include a second insulating layer 223 disposed
between the gate electrode 213 and the source electrode 215
and between the gate electrode 213 and the drain electrode
217. The source electrode 215 and the drain electrode 217
may be connected to the active layer 211 through contact
holes CH1 and CH2 on the first insulating layer 221 and the
second insulating layer 223, respectively.

[0059] FIG. 3 illustrates an exemplary structure of the
driving transistor Qd and exemplary positions of the active
layer 211, the gate electrode 213, the source electrode 215.
In an embodiment, the drain electrode 217 may vary to have
various shapes. For example, FIG. 3 illustrates that the gate
electrode 213 is disposed on the active layer 211. In an
embodiment, the gate electrode 213 may also be disposed
under the active layer 211.

[0060] The pixel layer 200 may further include a protec-
tive layer 230 disposed on the source electrode 215 and the
drain electrode 217.

[0061] The first electrode AE may be disposed on the
protective layer 230. The first electrode AE may be con-
nected to the drain electrode 217 through a contact hole CH3
on the protective layer 230. The first electrode AE may be a
pixel electrode or anode. The first electrode AE may be a
reflective electrode. The first electrode AE may include
silver (Ag), Mg, Al. Pt, Pd, Au, Ni, Nd, Ir, Cr or metallic
compounds. The first electrode AE may be a multi-layer
structure that may have a plurality of layers made of metal.
[0062] The pixel layer 200 may further include a pixel
definition layer PDL disposed on the protective layer 230.
The pixel definition layer PDL may be disposed to overlap
the boundary of the pixel areas PA of FIG. 1 when viewed
from the top.

[0063] The organic layer OL may include a first organic
emissive layer EML1 and a second organic emissive layer
EML2. Each of the first and second organic emissive layers
EML1 and EML2 may be made of an organic matter having
small molecule or macromolecule.

[0064] The first organic emissive layer EML1 may emit a
first light and the second organic emissive layer EML.2 may
emit a second light that may have a different color from the
first light. The first and second lights may be mixed to
generate a white light. For example, the first light may be a
blue light and the second light may be a red light and a green
light. In an embodiment, the first light may be the blue light
and the second light may be a yellow light.

[0065] FIG. 4 illustrates that the second organic emissive
layer EML2 is disposed on the first organic emissive layer
EMLI. In an embodiment, the positions of the first and
second organic emissive layers EML1 and EML2 may be
switched with each other.

[0066] The organic layer OL may further include a charge
generation layer disposed between the first and second
organic emissive layers EML1 and EML2. When a voltage
is applied to the first electrode AE and the second electrode
CE, the charge generation layer may inject an electron into
the first organic emissive layer EM1 and inject a hole into
the second organic emissive layer EML2. In an embodiment,
the charge generation layer may be omitted and the first and
second organic emissive layers EML1 and EML2 may be in
direct contact with each other.

[0067] The organic layer OL may selectively include a
hole transport layer (HTL), a hole injection layer (HIL), an



US 2018/0053914 A1

electron transport layer (ETL) and an electron injection layer
(EIL), in addition to the first and second organic emissive
layers EML1 and EML2.

[0068] The second electrode CE may be disposed on the
organic layer OL. The second electrode CE may be a
common electrode or a cathode. The second electrode CE
may be a transmissive or semi-transmissive electrode. The
second electrode CE may include Ag. The second electrode
CE may be made of Ag or include compounds of Ag and
other materials. The other materials may be Li, Ca, LiF/Ca,
LiF/Al, Al, Mg, BaF, or Ba for example. Ag may have
relatively low absorptance with respect to an incident light.
The organic emissive layer LD of the present disclosure may
have the second electrode CE having 50% or more Ag
content, and may be enhanced in transmissivity.

[0069] The thickness of the second electrode CE may be
smaller than or equal to about 100 A. When the thickness of
the second electrode CE exceeds 100 A, there may be a
limitation in that the transmissivity of the first and second
lights may be low, and the luminance of the organic light-
emitting display apparatus 1000 may become low.

[0070] The second electrode CE may include an auxiliary
electrode. The auxiliary electrode may include a layer
formed through deposition, the material may face the emis-
sive layer, and transparent metallic oxide on the layer, such
as indium tin oxide (ITO), indium zinc oxide (IZ0), zinc
oxide (Zn0), and indium tin zinc oxide (ITZ0O), and may
also include, for example, one or more of Mo or Ti.
[0071] The first electrode AE may be a reflective electrode
and the second electrode CE is provided as a transmissive or
semi-transmissive. In an embodiment of the present disclo-
sure, the organic light-emitting element LD may be of a top
light-emitting type.

[0072] The pixel layer 200 may further include an auxil-
iary layer 240 and a charging layer 250.

[0073] The auxiliary layer 240 may be disposed on the
second electrode CE and in contact with the second elec-
trode CE. The auxiliary layer 240 may be made of a
transmissive or semi-transmissive material in order to trans-
mit the light passing through the second electrode CE. The
thickness of the auxiliary layer 240 may be about 280 A to
about 400 A. The auxiliary layer 240 may have a refractive
index equal to or higher than about 2.2. The auxiliary layer
240 may be made of various materials having the refractive
index equal to or higher than about 2.2, such as copper
iodide (Cul).

[0074] The charging layer 250 may be filled in the space
formed by the encapsulation substrate 300, the auxiliary
layer 240, and the sealing member 310. The charging layer
250 may be made of a transmissive or semi-transmissive
insulating material. The refractive index of the charging
layer 250 may be about 1.5. The charging layer 250 may be
in contact with the auxiliary layer 240 and the encapsulation
substrate 300.

[0075] When the organic light-emitting display apparatus
1000 is large, the cell gap between the substrate 100 and the
encapsulation substrate 300 may not be constantly main-
tained in a manufacturing process. For example, in the
process of manufacturing the large organic light-emitting
display apparatus 1000, the organic light-emitting element
LD may be damaged.

[0076] In an embodiment of the present disclosure, the
charging layer 250 may be required between the auxiliary
layer 240 and the encapsulation substrate 300 as a necessary
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component. The space formed by the encapsulation sub-
strate 300, the auxiliary layer 240, and the encapsulation
member 310 may not be filled with air or may not be in a
vacuum state.

[0077] In an embodiment of the present disclosure, the
distance Ds between the first electrode AE and the second
electrode CE may be the resonance distance of the first light,
and the distance Ds between the first electrode AE and the
second electrode CE may be different from the resonance
distance of the second light. The first light may satisfy a
resonance condition and the second light may not satisfy the
resonance condition. The organic light-emitting element LD
may have a selective resonance structure for the first light
and may not have a resonance structure for the second light.

[0078] The organic light-emitting element LD may have a
resonance structure for the blue light and may not have a
resonance structure for the red light and the green light. In
an embodiment of the present disclosure, the distance Ds
between the first electrode AE and the second electrode CE
may have a value of about 3000 A to about 5000 A.
[0079] The organic light-emitting display apparatus 1000
may further include a polarizer 500 and an adhesive layer
600. The polarizer 500 may perform circular polarization on
an incident light. The polarizer 500 may prevent reflection
by an external light. The encapsulation substrate 300 may
adhere to the polarizer 500 with the adhesive layer 600
therebetween.

[0080] FIG. 5 illustrates a diagram of reflectivity accord-
ing to the thickness of an auxiliary layer by color of a light.
The simulation condition of FIG. § employs copper iodide
(Cul) as the auxiliary layer.

[0081] Referring to FIG. 4, in an embodiment of the
present disclosure, reflectivity is defined as the ratio of lights
reflected from the bottom surface 11 of the second electrode
CE, the contact surface 12 between the second electrode CE
and the auxiliary layer 240, and the top surface of the
auxiliary layer 240, among the first and second lights
emitted from the first and second organic emissive layers
EML1 and EML2.

[0082] Red reflectivity is defined as the reflectivity of the
red light among the first and second lights, green reflectivity
is defined as the reflectivity of the green light among the first
and second lights, and blue reflectivity is defined as the
reflectivity of the blue light among the first and second
lights. Average reflectivity is defined as the average of the
red reflectivity, the green reflectivity, and the blue reflectiv-
ity.

[0083] The thickness of the auxiliary layer 240 may be set
to satisfy a condition that the average reflectivity is lower
than or equal to about 15% (first condition). When the
average reflectivity exceeds about 15%, there may be a
limitation in that the transmissivity of the first and second
lights is low, and the luminance of the organic light-emitting
display apparatus 1000 may become low. When the average
reflectivity exceeds about 15%, there may be a limitation in
that the red reflectivity and the green reflectivity as well as
the blue reflectivity may increase together.

[0084] The thickness of the auxiliary layer 240 may be set
to satisfy a condition that the blue reflectivity is higher than
the red reflectivity and the green reflectivity (second condi-
tion). When the blue reflectivity is higher than the red
reflectivity and the green reflectivity, the resonance effi-
ciency of the blue light may further increase.
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[0085] The thickness of the auxiliary layer 240 may be
selected within the scope that satisfies both the first condi-
tion and the second condition. Referring to FIG. 5, the
thickness of the auxiliary layer 240 may be about 280 A to
about 400 A.

[0086] FIG. 6 illustrates a diagram of reflectivity accord-
ing to a wavelength by thickness of an auxiliary layer. FIG.
6 illustrates the peak wavelengths of the red light, the green
light and the blue light by dotted lines. The simulation
condition of FIG. 6 employs copper iodide (Cul) as the
auxiliary layer.

[0087] Referring to FIGS. 4 to 6, when the thickness of the
auxiliary layer 240 is about 460 A, about 590 A, about 715
A, or about 840 A, the first condition and the second
condition may not be satisfied. When the thickness of the
auxiliary layer 240 is about 340 A, the blue reflectivity may
be higher than the red reflectivity and the green reflectivity
and the average reflectivity may also be lower than or equal
to about 15%.

[0088] FIG. 7 illustrates a diagram of a change in refrac-
tive index according to the wavelength of an auxiliary layer
which is applied to a structure for obtaining the result in FIG.
6. The simulation condition of FIG. 7 employs copper iodide
(Cup as the auxiliary layer.

[0089] Referring to FIGS. 4 and 7, the refractive index of
the auxiliary layer 240 may vary according to a wavelength.
The refractive index of the auxiliary layer 240 may be equal
to or higher than about 2.2 over all the wavelengths. When
the refractive index of the auxiliary layer 240 is equal to or
higher than about 2.2 irrespective of the wavelength, the
results in FIGS. 5 and 6 may be derived.

[0090] FIG. 8 illustrates a diagram of a stacked structure
of an organic light-emitting element, an auxiliary layer, and
a charging layer according to an embodiment of the present
disclosure.

[0091] The organic light-emitting element LD1 shown in
FIG. 8 may include first to third organic emissive layers
EMLI to EML3 unlike the organic light-emitting element
LD shown in FIG. 4.

[0092] The first organic emissive layer EML1 may emit a
first light, the second organic emissive layer EML2 may
emit a second light different from the first light, and the third
organic emissive layer EML3 may emit a third light having
a different color from the first light and the second light. The
first to third lights may be mixed to generate a white light.
For example, the first light may be a blue light, the second
light may be a red light, and the third light may be a green
light.

[0093] FIG. 8 illustrates that the first to third organic
emissive layers EML1 to EML3 are sequentially disposed.
In an embodiment, the positions of the first to third organic
emissive layers EML1 to EML3 may be switched with one
another.

[0094] In an embodiment, the organic light-emitting ele-
ment may include four or more organic emissive layers. The
lights emitted from the four or more organic emissive layers
may be mixed to generate a white light.

[0095] By way of summation and review, an organic
light-emitting display apparatus may not need a separate
light source, unlike a liquid crystal display (LCD) apparatus,
and may have a self-luminance characteristic and may
decrease in thickness and weight. An organic light-emitting
display apparatus may provide high-definition characteris-
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tics, such as low power consumption, high luminance, and
a quick response speed, and it may be a next generation
display apparatus.

[0096] The organic light-emitting display apparatus may
be of two types. A first type of organic light-emitting display
apparatus may include organic light-emitting elements emit-
ting a red light, a green light, and a blue light, respectively
and may display images by using the red light, the green
light, and the blue light emitted from the organic light-
emitting elements, respectively. A second type of organic
light-emitting display apparatus may include an organic
light-emitting element emitting a white light and a color
conversion layer, and provide an appropriate color from the
color conversion layer to the white light to display an image.
[0097] An embodiment may provide organic light-emit-
ting display apparatuses including a substrate, a first elec-
trode, a second electrode, a first organic emissive layer, a
second organic emissive layer, an auxiliary layer, and a
charging layer.

[0098] Embodiments relate to an organic light-emitting
display apparatus that may have a selective resonance struc-
ture.

[0099] According to an organic light-emitting display
apparatus according to an embodiment of the present dis-
closure, it may be possible to have a resonance structure for
a light of a specific wavelength band and have a non-
resonance structure at other wavelength bands.

[0100] Example embodiments have been disclosed herein,
and although specific terms are employed, they are used and
are to be interpreted in a generic and descriptive sense only
and not for purpose of limitation. In some instances, as
would be apparent to one of skill in the art as of the filing
of the present application, features, characteristics, and/or
elements described in connection with a particular embodi-
ment may be used singly or in combination with features,
characteristics, and/or elements described in connection
with other embodiments unless otherwise specifically indi-
cated. Accordingly, it will be understood by those of skill in
the art that various changes in form and details may be made
without departing from the spirit and scope of the present
invention as set forth in the following claims.

1-20. (canceled)

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

a substrate;

a first electrode on the substrate;

a second electrode on the first electrode;

a first organic emissive layer between the first electrode
and the second electrode, the first organic emissive
layer configured to emit a first light; and

an auxiliary layer on the second electrode and having a
refractive index equal to or higher than about 2.2.

22. The organic light-emitting display apparatus of claim
21, wherein a thickness of the auxiliary layer is about 280 A
to about 400 A.

23. The organic light-emitting display apparatus of claim
22, wherein the auxiliary layer includes a transmissive or
semi-transmissive material.

24. The organic light-emitting display apparatus of claim
22, wherein the auxiliary layer includes copper iodide (Cul).

25. The organic light-emitting display apparatus of claim
21, wherein the second electrode has about 50% or more Ag
content.
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26. The organic light-emitting display apparatus of claim
25, wherein a thickness of the second electrode is smaller
than or equal to about 100 A.

27. The organic light-emitting display apparatus of claim
21, further comprising;

a charging layer on the auxiliary layer; and

an encapsulation layer on the charging layer, wherein the

encapsulation layer is configured to cover the first
electrode, the first organic emissive layer, the auxiliary
layer, and the charging layer.

28. The organic light-emitting display apparatus of claim
27, further comprising a polarizer on the encapsulation layer,
wherein the polarizer performs circular polarization on an
incident light.

29. The organic light-emitting display apparatus of claim
21, further comprising a second organic emissive layer
between the first electrode and the second electrode,

wherein the second organic emissive layer is configured

to emit a second light having a different color from the
first light,

wherein the first light and the second light are mixed to

generate a white light.

30. The organic light-emitting display apparatus of claim
29, wherein the first light is a blue light and the second light
includes a red light and a green light.

31. The organic light-emitting display apparatus of claim
30, wherein average reflectivity of red, green and blue from
a bottom surface of the second electrode, a contact surface
between the second electrode and the auxiliary layer, and a
top surface of the auxiliary layer is lower than or equal to
about 15%.

32. The organic light-emitting display apparatus of claim
31, wherein reflectivity of the blue from the bottom surface
of the second electrode, the contact surface between the
second electrode and the auxiliary layer, and the top surface
of the auxiliary layer is higher than reflectivity of each of the
red and the green.

33. The organic light-emitting display apparatus of claim
21, further comprising a second organic emissive layer
between the first electrode and the second electrode,

wherein the second organic emissive layer is configured

to emit a second light having a different color from the
first light,

wherein the first light is a blue light and the second light

is a yellow light.

34. The organic light-emitting display apparatus of claim
21, wherein the first electrode is an anode and the second
electrode is a cathode, and

a portion of the first light pass through the second elec-

trode.

35. The organic light-emitting display apparatus of claim
21, further comprising a second organic emissive layer
between the first electrode and the second electrode,
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wherein the second organic emissive layer is configured
to emit a second light having a different color from the
first light,

wherein a distance between the first electrode and the
second electrode is a resonance distance of the first
light, and

a distance between the first electrode and the second
electrode is different from a resonance distance of the
second light.

36. The organic light-emitting display apparatus of claim
35, wherein the distance between the first electrode and the
second electrode is about 3000 A to about 5000 A.

37. The organic light-emitting display apparatus of claim
21, further comprising

a second organic emissive layer between the first elec-
trode and the second electrode, the second organic
emissive layer configured to emit a second light having
a different color from the first light; and

a charge generation layer between the first and second
organic emissive layers.

38. The organic light-emitting display apparatus of claim

21, further comprising

a second organic emissive layer between the first elec-
trode and the second electrode, the second organic
emissive layer configured to emit a second light having
a different color from the first light; and

a third organic emissive layer configured to emit a third
light having a different color from the first light and the
second light.

39. An organic light-emitting display apparatus compris-

ing:

a substrate;

a first electrode on the substrate;

a second electrode on the first electrode;

a first organic emissive layer between the first electrode
and the second electrode, the first organic emissive
layer configured to emit a first light;

a second organic emissive layer between the first elec-
trode and the second electrode, the second organic
emissive layer configured to emit a second light having
a different color from the first light;

an auxiliary layer on the second electrode, the auxiliary
layer having a refractive index equal to or higher then
about 2.2 and having a thickness of about 280 A to
about 400 A; and

an encapsulation substrate on the auxiliary layer, wherein
the encapsulation substrate covers the first organic
emissive layer, the second organic emissive layer, and
the auxiliary layer.

40. The organic light-emitting display apparatus of claim
39, wherein the second electrode has about 50% or more Ag
content and a thickness of the second electrode is smaller
than or equal to about 100 A,
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