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ORGANIC LIGHT EMITTING DISPLAY
APPARATUS

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the priority of Korean
Patent Application No. 10-2018-0088757 filed on Jul. 30,
2018, in the Korean Intellectual Property Office, the disclo-
sure of which is incorporated herein by reference into the
present application.

BACKGROUND

Field

[0002] The present disclosure relates to an organic light
emitting display apparatus and more particularly, to an
organic light emitting display apparatus which can improve
the light efliciency and secure a color viewing angle.

Description of the Related Art

[0003] As the information age advances, the field of a
display apparatus for visually displaying electrical informa-
tion signals has grown rapidly. Accordingly, various studies
on display apparatuses are ongoing to improve the perfor-
mance such as thinning, weight lightening, and low power
consumption.

[0004] Among various display apparatuses, an organic
light emitting display apparatus is a self-light emitting
display apparatus and does not need a separate light source
unlike a liquid crystal display apparatus. Thus, the organic
light emitting display apparatus can be manufactured into a
lightweight and thin form. Further, the organic light emitting
display apparatus is advantageous in terms of power con-
sumption since it is driven with a low voltage. Also, the
organic light emitting display apparatus has excellent color
expression ability, a high response speed, a wide viewing
angle, and a high contrast ratio (CR). Therefore, the organic
light emitting display apparatus is expected to be applied to
various fields.

SUMMARY

[0005] A top-emission organic light emitting display appa-
ratus uses a light-transmissive material for a cathode to
release light emitted from an organic light-emission layer to
a top side of the organic light emitting display apparatus.
Although the cathode is light-transmissive, a part of the light
emitted from the organic light-emission layer is reflected
from the cathode toward an anode and reflected again from
the anode. Thus, light is repeatedly reflected between the
anode and the cathode.

[0006] Therefore, the inventors of the present disclosure
designed an organic light emitting apparatus of an organic
light emitting display apparatus to implement a micro-
cavity. The micro-cavity allows light to be repeatedly
reflected between two layers spaced from each other by an
optical length, and, thus, the light having a specific wave-
length is amplified through constructive interference. Thus,
the inventors of the present disclosure have invented an
organic light emitting display apparatus with improved light
efficiency.

[0007] On the other hand, if the micro-cavity is imple-
mented to improve the light efficiency, a front brightness is
increased, and, thus, the light efficiency of a front surface is
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improved. However, a lateral brightness may be decreased
due to a viewing angle characteristic which is in inverse
proportion to a front view characteristic. Thus the inventors
of the present disclosure have recognized that it is disad-
vantageous in terms of color viewing angle. For example,
the inventors of the present disclosure have found that there
is a trade-off relationship between the micro-cavity and the
color viewing angle. Thus, the inventors of the present
disclosure recognized that there was a need to implement the
micro-cavity by adjusting the thickness of organic layers
between the cathode and the anode and also to improve a
viewing angle through the cathode or other components,
e.g., an encapsulation layer, on the cathode. The color
viewing angle can be represented as a color coordinate
variation (A'v'). The color coordinate variation (A'v') refers
to a difference between a color coordinate at 0° when the
organic light emitting display apparatus is viewed from the
front and a color coordinate at a viewing angle of 60°. The
color coordinate (u'v') can be a 1976 uniform chromaticity
scale diagram (UCS) coordinate defined by the International
Commission on Illumination (CIE) 15.2.

[0008] Accordingly, the inventors of the present disclosure
have invented an organic light emitting display apparatus
having a new and improved structure. In this structure, two
regions with different thicknesses are formed within an
organic layer of the organic light emitting display apparatus
without adding or changing a component. Thus, the light
efficiency can be improved and a satisfying color viewing
angle can be secured.

[0009] Accordingly, an object to be achieved by the pres-
ent disclosure is to provide an organic light emitting display
apparatus including two regions with different thicknesses
within an organic layer for each sub-pixel.

[0010] Further, another object to be achieved by the pres-
ent disclosure is to provide an organic light emitting display
apparatus which can improve the light efficiency and color
viewing angle of an organic light emitting device.

[0011] Another object of the present disclosure is to pro-
vide an improved organic light emitting display apparatus
which addresses the limitations and disadvantages associ-
ated with organic light emitting display apparatuses of the
background art.

[0012] Objects of the present disclosure are not limited to
the above-mentioned objects, and other objects, which are
not mentioned above, can be clearly understood by those
skilled in the art from the following descriptions.

[0013] According to an aspect of the present disclosure, an
organic light emitting display apparatus includes a first
electrode on a substrate and a plurality of organic layers on
the first electrode and including a first region and a second
region. The organic light emitting display apparatus includes
a second electrode on the plurality of organic layers. A
thickness of the plurality of organic layers in the first region
can be different from a thickness of the plurality of organic
layers in the second region. Therefore, it is possible to
improve the light efficiency and color viewing angle just by
adjusting the thickness of the organic layers of the organic
light emitting display apparatus.

[0014] According to another aspect of the present disclo-
sure, an organic light emitting display apparatus includes a
substrate including a plurality of sub-pixels and a plurality
of first electrodes in the plurality of sub-pixels, respectively.
The organic light emitting display apparatus includes a
plurality of organic layers on each of the plurality of first
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electrodes and a second electrode on the plurality of organic
layers in each of the plurality of sub-pixels. Each of the
plurality of sub-pixels includes a light efficiency enhance-
ment region and a viewing angle enhancement region in
which the plurality of organic layers have different thick-
nesses. Therefore, it is possible to secure the light efficiency
and color viewing angle having a trade-off relationship with
each other in the organic light emitting display apparatus
without an additional process.

[0015] According to another aspect of the present disclo-
sure, an organic light emitting display apparatus includes a
plurality of sub-pixels on a substrate, including a red sub-
pixel, a green sub-pixel, and a blue sub-pixel. Each of the
red, green and blue sub-pixels includes a first electrode on
the substrate, a plurality of organic layers on each of the
plurality of first electrodes and including a first region and
a second region, a second electrode on the plurality of
organic layers. For each of the red, green and blue sub-
pixels, a thickness of the plurality of organic layers in the
first region is greater than a thickness of the plurality of
organic layers in the second region.

[0016] Other detailed matters of the exemplary embodi-
ments are included in the detailed description and the
drawings.

[0017] According to the present disclosure, a first region
and a second region each including a plurality of organic
layers with different thicknesses are formed in each sub-
pixel. Thus, it is possible to obtain a region where a
micro-cavity can be implemented and a region where a color
viewing angle can be improved.

[0018] According to the present disclosure, it is possible to
improve the light efficiency and color viewing angle without
additional processes or costs by changing the shape of a
mask when forming a plurality of organic layers of an
organic light emitting display apparatus.

[0019] The effects and advantages according to the present
disclosure are not limited to the contents exemplified above
and below, and other various effects and advantages are
included in the present specification and are provided by the
light emitting display apparatuses of the present disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] The above and other aspects, features and other
advantages of the present disclosure will be more clearly
understood from the following detailed description taken in
conjunction with the accompanying drawings, in which:
[0021] FIG. 1 is a plan view of an organic light emitting
display apparatus according to an embodiment of the present
disclosure;

[0022] FIG. 2is a cross-sectional view of the organic light
emitting display apparatus shown in FIG. 1 as taken along
a line II-IT";

[0023] FIG. 3 is a cross-sectional view of a plurality of
organic layers of the organic light emitting display apparatus
of FIG. 2 according to an embodiment of the present
disclosure;

[0024] FIG. 4illustrates a process for forming the plurality
of organic layers of the organic light emitting display
apparatus of FIG. 3 according to an embodiment of the
present disclosure;

[0025] FIG. 5is a cross-sectional view of an organic light
emitting display apparatus according to another embodiment
of the present disclosure; and

Jan. 30, 2020

[0026] FIG. 6 is an illustration to explain a process for
forming a plurality of organic layers of the organic light
emitting display apparatus of FIG. 5 according to an
embodiment of the present disclosure.

DETAILED DESCRIPTION

[0027] Advantages and characteristics of the present dis-
closure and a method of achieving the advantages and
characteristics will be clear by referring to exemplary
embodiments described below in detail together with the
accompanying drawings. However, the present disclosure is
not limited to the exemplary embodiments disclosed herein
but will be implemented in various forms. The exemplary
embodiments are provided by way of example only so that
those skilled in the art can fully understand the disclosures
of the present disclosure and the scope of the present
disclosure. Therefore, the present disclosure will be defined
only by the scope of the appended claims.

[0028] The shapes, sizes, ratios, angles, numbers, and the
like illustrated in the accompanying drawings for describing
the exemplary embodiments of the present disclosure are
merely examples, and the present disclosure is not limited
thereto. Like reference numerals generally denote like ele-
ments throughout the specification. Further, in the following
description of the present disclosure, a detailed explanation
of known related technologies can be omitted to avoid
unnecessarily obscuring the subject matter of the present
disclosure. The terms such as “include,” and “have,” used
herein are generally intended to allow other components to
be added unless the terms are used with the term “only”. Any
references to singular can include plural unless expressly
stated otherwise.

[0029] Components are interpreted to include an ordinary

error range even if not expressly stated.

[0030] When the position relation between two parts is
described using the terms such as “on”, “above”, “below”,
and “next”, one or more parts can be positioned between the
two parts unless the terms are used with the term “imme-

diately” or “directly”.

[0031] When an element or layer is disposed “on” another
element or layer, another layer or another element can be
interposed directly on the other element or therebetween.

[0032] Although the terms “first”, “second”, and the like
are used for describing various components, these compo-
nents are not confined by these terms. These terms are
merely used for distinguishing one component from the
other components. Therefore, a first component to be men-
tioned below can be a second component in a technical
concept of the present disclosure.

[0033] Like reference numerals generally denote like ele-
ments throughout the specification.

[0034] A size and a thickness of each component illus-
trated in the drawing are illustrated for convenience of
description, and the present disclosure is not limited to the
size and the thickness of the component illustrated.

[0035] The features of various embodiments of the present
disclosure can be partially or entirely adhered to or com-
bined with each other and can be interlocked and operated
in technically various ways, and the embodiments can be
carried out independently of or in association with each
other.
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[0036] Hereinafter, a light emitting display apparatus
according to exemplary embodiments of the present disclo-
sure will be described in detail with reference to accompa-
nying drawings.

[0037] FIG. 1 is a plan view of an organic light emitting
display apparatus according to an embodiment of the present
disclosure. The components of the organic light emitting
display apparatus according to all embodiments of the
present disclosure are operatively coupled and configured.
For convenience of description, FIG. 1 illustrates only a
substrate 110 and a plurality sub-pixels SP among various
components of an organic light emitting display apparatus
100.

[0038] Referring to FIG. 1, the substrate 110 serves to
support and protect various components of the organic light
emitting display apparatus 100. The substrate 110 can be
formed of glass, or a plastic material having flexibility. If the
substrate 110 is formed of a plastic material, it can be formed
of, e.g., polyimide (PI), but is not limited thereto and other
variations are possible.

[0039] The substrate 110 of the organic light emitting
display apparatus 100 includes an active area AA and a
non-active area NA.

[0040] The active area AA is a region of the organic light
emitting display apparatus 100 in which images are dis-
played. In the active area AA, a display device and various
driving devices for driving the display device can be dis-
posed. For example, the display device can be configured as
an organic light emitting device including a first electrode,
an organic layer, and a second electrode. Further, various
driving devices, such as a transistor for driving the display
device, a capacitor, and a line, can be disposed in the active
area AA. Details of the active area AA will be described later
with reference to FIG. 2 and FIG. 3.

[0041] The active area AA can include the plurality of
sub-pixels SP. Each sub-pixel SP is a minimum unit for
displaying an image. Each sub-pixel SP can include the
organic light emitting device and a drive circuit for driving
the corresponding organic light emitting device. Further, the
plurality of sub-pixels SP can emit light with different
wavelengths. For example, the plurality of sub-pixels SP can
include a red sub-pixel, a green sub-pixel, and a blue
sub-pixel, but is not limited thereto and other variations are
possible. The plurality of sub-pixels SP can further include
a white sub-pixel or other combinations of color sub-pixels.

[0042] The drive circuit of each sub-pixel SP is configured
to control driving of the organic light emitting device. For
example, the drive circuit can include a transistor and a
capacitor, but is not limited thereto and other variations are
possible.

[0043] The non-active area NA is a region of the organic
light emitting display apparatus 100 in which images are not
displayed. In the non-active area NA, various components
for driving the plurality of sub-pixels SP disposed in the
active area AA can be disposed. For example, a drive IC
configured to supply a signal for driving the plurality of
sub-pixels SP, a flexible film, etc. can be disposed in the
non-active area NA.

[0044] The non-active area NA can be a region surround-
ing the active area AA as shown in FIG. 1, but is not limited
thereto and other variations are possible. For example, the
non-active area NA can be a region extended from the active
area AA and can be bent or includes one or more bends.
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[0045] Hereafter, the plurality of sub-pixels SP disposed in
the active area AA of the organic light emitting display
apparatus 100 will be described in detail with reference to
FIG. 2 through FIG. 4.

[0046] FIG. 2 is a cross-sectional view of the organic light
emitting display apparatus shown in FIG. 1 as taken along
aline II-II'. FIG. 3 is a cross-sectional view of a plurality of
organic layers of the organic light emitting display apparatus
of FIG. 2 according to an embodiment of the present
disclosure. FIG. 4 illustrates a process for forming the
plurality of organic layers of the organic light emitting
display apparatus of FIG. 3 according to an embodiment of
the present disclosure. FIG. 2 to FIG. 4 illustrate only a red
sub-pixel SP_R, a green sub-pixel SP_G, and a blue sub-
pixel SP_B among the plurality of sub-pixels SP. Further, for
convenience of description, FIG. 3 and FIG. 4 illustrate that
organic light-emission layers 143R, 143G, and 143B adjoin
each other and anodes 130R, 130G, and 130B adjoin each
other. However, actually, the organic light-emission layers
143R, 143G, and 143B can be spaced from each other and
the anodes 130R, 130G, and 130B can be spaced from each
other.

[0047] With reference to FIG. 2, the organic light emitting
display apparatus 100 according to an embodiment of the
present disclosure includes the substrate 110, a buffer layer
111, and a gate insulating layer 112. The organic light
emitting display apparatus 100 further includes an interlayer
insulating layer 113, a thin film transistor 120, a passivation
layer 114, an overcoating layer 115, a bank 116, and organic
light emitting devices ED1, ED2, and ED3.

[0048] With reference to FIG. 2, the buffer layer 111 is
disposed on the substrate 110. The buffer layer 111 functions
to enhance adhesion between the substrate 110 and layers
formed on the buffer layer 111 and to block alkali elements
discharged from the substrate 110. The buffer layer 111 can
be formed of a single layer of silicon nitride (SiNx) or
silicon oxide (SiOx) or a multilayer of silicon nitride (SiNx)
and silicon oxide (SiOx). However, the buffer layer 111 is
not an essential component, but may be omitted depending
on the kind and material of the substrate 110 and a structure
and type of the thin film transistor 120.

[0049] The thin film transistor 120 is disposed on the
buffer layer 111 to drive the organic light emitting devices
ED1, ED2, and ED3 in the active area AA. Each thin film
transistor 120 drives the corresponding light emitting
device, e.g., ED1, ED2 or ED3. The thin film transistor 120
includes an active layer 121, a gate electrode 122, a source
electrode 123, and a drain electrode 124. The thin film
transistor 120 illustrated in FIG. 2 is a drive transistor
configured as a top-gate thin film transistor in which the gate
electrode 122 is disposed on the active layer 121, but is not
limited thereto and other variations are possible. The thin
film transistor 120 can also be implemented as a bottom-gate
thin film transistor.

[0050] An active layer 121 of the thin film transistor 120
is disposed on the buffer layer 111. When the thin film
transistor 120 is driven, a channel is formed in the active
layer 121. The active layer 121 can be formed of an oxide
semiconductor, amorphous silicon (a-Si), polycrystalline
silicon (poly-Si), or an organic semiconductor, etc.

[0051] A gate insulating layer 112 is disposed on the active
layer 121. The gate insulating layer 112 can be formed of a
single layer of an inorganic material such as silicon nitride
(SiNx) or silicon oxide (SiOx) or a multilayer of silicon
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nitride (SiNx) or silicon oxide (SiOx). In the gate insulating
layer 112, contact holes through which the source electrode
123 and the drain electrode 124 are in contact with a source
region and a drain region, respectively, of the active layer
121 are formed. The gate insulating layer 112 can be formed
on the entire surface of the substrate 110 as illustrated in
FIG. 2, or patterned to have the same width as the gate
electrode 122, but is not limited thereto and other variations
are possible.

[0052] A gate electrode 122 is disposed on the gate
insulating layer 112. The gate electrode 122 is disposed on
the gate insulating layer 112 to overlap a channel region of
the active layer 121. The gate electrode 122 can be formed
of any one of various metal materials such as molybdenum
(Mo), aluminum (Al), chromium (Cr), gold (Au), titanium
(T1), nickel (Ni), neodymium (Nd), and copper (Cu) or an
alloy of two or more of them, or a multilayer thereof.
[0053] An interlayer insulating layer 113 is disposed on
the gate electrode 122. The interlayer insulating layer 113
can be formed of a single layer of an inorganic material such
as silicon nitride (SiNx) or silicon oxide (SiOx) or a mul-
tilayer of silicon nitride (SiNx) or silicon oxide (SiOx). In
the interlayer insulating layer 113, contact holes through
which the source electrode 123 and the drain electrode 124
are in contact with the source region and the drain region,
respectively, of the active layer 121 are formed.

[0054] The source electrode 123 and the drain electrode
124 are disposed on the interlayer insulating layer 113. The
source electrode 123 and the drain electrode 124 are elec-
trically connected to the active layer 121 through the contact
holes in the gate insulating layer 112 and the interlayer
insulating layer 113. The source electrode 123 and the drain
electrode 124 can be formed of any one of various metal
materials such as molybdenum (Mo), aluminum (Al), chro-
mium (Cr), gold (Au), titanium (Ti), nickel (N1), neodymium
(Nd), and copper (Cu) or an alloy of two or more of them,
or a multilayer thereof.

[0055] For convenience of description, FIG. 2 illustrates
only the drive transistor among various thin film transistors
120 included in the organic light emitting display apparatus
100. However, other transistors such as a switching transis-
tor, etc. can be disposed.

[0056] With reference to FIG. 2, the passivation layer 114
configured to protect the thin film transistor 120 is disposed
on the thin film transistor 120. In the passivation layer 114,
a contact hole that exposes the drain electrode 124 of the thin
film transistor 120 is formed. Although FIG. 2 illustrates that
the contact hole that exposes the drain electrode 124 is
formed in the passivation layer 114, a contact hole that
exposes the source electrode 123 can be formed. The pas-
sivation layer 114 can be formed of a single layer of silicon
nitride (SiNx) or silicon oxide (SiOx) or a multilayer of
silicon nitride (SiNx) or silicon oxide (SiOx) However, the
passivation layer 114 may be omitted in some embodiments.
[0057] With reference to F1G. 2, the overcoating layer 115
configured to planarize an upper portion of the thin film
transistor 120 is disposed. In the overcoating layer 115, a
contact hole that exposes the drain electrode 124 of the thin
film transistor 120 is formed. Although FIG. 2 illustrates that
the contact hole that exposes the drain electrode 124 is
formed in the overcoating layer 115, a contact hole that
exposes the source electrode 123 can be formed. The over-
coating layer 115 can be formed of any one of acrylic resin,
epoxy resin, phenol resin, polyamide-based resin, polyim-
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ide-based resin, unsaturated polyester-based resin, polyphe-
nylene-based resin, poly(phenylenesulfide)-based resin,
benzocyclobutene, and photoresist.

[0058] The organic light emitting devices ED1, ED2, and
ED3 are disposed on the overcoating layer 115. The organic
light emitting devices ED1, ED2, and ED3 include a first
organic light emitting device ED1 in a red sub-pixel SP_R,
a second organic light emitting device ED2 in a green
sub-pixel SP_G, and a third organic light emitting device
ED3 in a blue sub-pixel SP_B.

[0059] The organic light emitting devices ED1, ED2, and
ED3 include first electrodes 130R, 130G, and 130B electri-
cally connected to the drain electrode 124. The organic light
emitting devices ED1, ED2, and ED3 include a plurality of
organic layers 140 on the first electrodes 130R, 130G, and
130B, and second electrodes 150 on the plurality of organic
layers 140, respectively. For example, the first organic light
emitting device ED1 in the red sub-pixel SP_R includes a
first electrode 130R, a plurality of organic layers 140, and a
second electrode 150. The second organic light emitting
device ED2 in the green sub-pixel SP_G includes a first
electrode 130G, a plurality of organic layers 140, and a
second electrode 150. The third organic light emitting device
ED3 in the blue sub-pixel SP_B includes a first electrode
130B, a plurality of organic layers 140, and a second
electrode 150. Here, the plurality of organic layer 140 can
constitute layers 141-145 shown in FIG. 3 which will be
described later in more detail.

[0060] With reference to FIG. 2 and FIG. 3, the first
electrodes 130R, 130G, and 130B are disposed on the
overcoating layer 115 and connected respectively to the
drain electrodes 124 through the contact holes in the over-
coating layer 115. The first electrodes 130R, 130G, and
130B can be anodes formed of a conductive material having
a high work function to supply holes into the organic
light-emission layers 143, respectively. The first electrodes
130R, 130G, and 130B can be formed of a transparent
conductive material such as indium-tin-oxide (ITO),
indium-zinc-oxide (IZO), or the like, but are not limited
thereto and other variations are possible.

[0061] Further, the organic light emitting display appara-
tus 100 according to an embodiment of the present disclo-
sure is top-emission type. Thus, light emitted from the
plurality of organic layers 140 is released to a top portion of
the organic light emitting display apparatus 100 through the
second electrode 150. Therefore, the organic light emitting
display apparatus 100 can further include reflective layers
under the first electrodes 130R, 130G, and 130B, respec-
tively, and formed of a metal material, but is not limited
thereto and other variations are possible. For example, each
of the first electrodes 130R, 130G, and 130B can have a
structure in which a layer formed of a transparent conductive
material and a reflective layer are laminated.

[0062] FIG. 2 illustrates that the first electrodes 130R,
130G, and 130B are electrically connected to the drain
electrodes 124 of the thin film transistors 120 through the
contact holes, respectively. However, the first electrodes
130R, 130G, and 130B can be electrically connected to the
source electrodes 123 of the thin film transistors 120 through
the contact holes, respectively, according to the type of the
thin film transistors 120 and the design method of the drive
circuits, etc.

[0063] With reference to FIG. 2, the banks 116 are dis-
posed on the first electrodes 130R, 130G, and 130B and the
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overcoating layer 115. The banks 116 can cover some
portions of the first electrodes 130R, 130G, and 130B of the
organic light emitting devices ED1, ED2, and ED3 and
define emission zones, respectively. The banks 116 can be
formed of on polyimide, acryl, or benzocyclobutene (BCB)-
based resin, but are not limited thereto and other variations
are possible.

[0064] With reference to FIG. 2 and FIG. 3, the second
electrode 150 is disposed on the plurality of organic layers
140. The second electrode 150 can be a cathode that supplies
electrons into the plurality of organic layers 140. The second
electrode 150 can be formed of a conductive material having
a low work function and can be formed of a metal material.
For example, the second electrode 150 can be formed of any
one or more of metals such as magnesium (Mg), silver (Ag),
aluminum (Al), and calcium (Ca), and alloys thereof, but is
not limited thereto and other variations are possible. For
example, the second electrode 150 can be formed of a
transparent conductive material or a material such as ytter-
bium (Yb).

[0065] Each of the organic light emitting devices EDI,
ED2, and ED3 can include at least two regions with different
thicknesses. For example, the plurality of organic layers 140
in each of the sub-pixels SP can include a first region SP_R1,
SP_G1, or SP_B1 and a second region SP_R2, SP_G2, or
SP_B2 with different thicknesses between the first electrode
130R, 130G, or 130B and the second electrode 150, respec-
tively.

[0066] The plurality of organic layers 140 include an
organic layer configured to emit light of a specific color. For
example, the plurality of organic layers 140 can include an
organic layer configured to emit red light, green light, or
blue light, or other color as designed.

[0067] For example, with reference to FIG. 3, the plurality
of organic layers 140 includes a hole injection layer 141, a
hole transport layer 142, an organic light-emission layer
143, an electron transport layer 144, and an electron injec-
tion layer 145. However, the present disclosure is not limited
thereto and other variations are possible. For example, one
or more layers of the hole injection layer 141, the hole
transport layer 142, the electron transport layer 144, and the
electron injection layer 145 can be omitted. Otherwise, the
plurality of organic layers 140 can further include various
layers such as a hole blocking layer and an electron blocking
layer, etc.

[0068] With reference to FIG. 3, the hole injection layer
141 is disposed on the first electrode 130R in the red
sub-pixel SP_R, on the first electrode 130G in the green
sub-pixel SP_G, and on the first electrode 130B in the blue
sub-pixel SP_B. The hole injection layer 141 is an organic
layer that functions to enable a smooth injection of holes
from the first electrodes 130R, 130G, and 130B into the
organic light-emission layer 143. For example, the hole
injection layer 141 can be formed of a material having any
one or more of HAT-CN(dipyrazino[2,3-f:2',3'-h]quinoxa-
line-2,3,6,7,10.11-hexacarbonitrile), CuPc(phthalocyanine),
F4-TCNQ(2.3,5,6-tetrafluoro-7,7,8,8-tetracyano-quinodi-
methane), and NPD(N,N'-bis(naphthalene-1-y1)-N,N'-bis
(pheny1)-2,2'-dimethylbenzidine). However, the present dis-
closure is not limited thereto and other variations are
possible.

[0069] With reference to FIG. 3, the hole transport layer
142 is disposed on the hole injection layer 141. The hole
transport layer 142 is an organic layer that enables the
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smooth transport of holes from the hole injection layer 141
to the organic light-emission layer 143. For example, the
hole transport layer 142 can be formed of a material having
any one or more of NPD(N,N'-bis(naphthalene-1-y1)-N,N'-
bis(phenyl)-2,2"-dimethylbenzidine), TPD(N,N'-bis-(3-
methylphenyl)-N,N'-bis(phenyl)-benzidine), s-TAD(2,2',7,
7'-tetrakis(N,N-dimethylamino)-9,9-spirofluorene) and
MTDATA(4,4' 4"-Tris(N-3-methylphenyl-N-phenyl-

amino)-triphenylamine). However, the present disclosure is
not limited thereto and other variations are possible.

[0070] The organic light-emission layer 143 is disposed on
the hole transport layer 142. In the organic light-emission
layer 143, holes supplied from the first electrodes 130R,
130G, and 130B and electrons supplied from the second
electrode 150 recombine into excitons. Further, a region
where the excitons are generated can be an emission zone or
recombination zone.

[0071] The organic light-emission layer 143 is disposed
between the hole transport layer 142 and the electron
transport layer 144 and can have a material capable of
emitting light of a specific color.

[0072] Further, the organic light-emission layer 143 can
include a first organic light-emission layer 143R, a second
organic light-emission layer 143G, and a third organic
light-emission layer 143B. The first organic light-emission
layer 143R, the second organic light-emission layer 143G,
and the third organic light-emission layer 143B have mate-
rials capable of emitting red light, green light, and blue light,
respectively.

[0073] With reference to FIG. 3, the electron transport
layer 144 is disposed on the organic light-emission layer
143. The electron transport layer 144 can suppress or
prevent the leakage of holes that cannot participate in the
recombination from the organic light-emission layer 143.
Otherwise, the electron transport layer 144 can transport
electrons from the second electrode 150 to the organic
light-emission layer 143. For example, the electron transport
layer 144 can be formed of a material having any one or
more of Liq(8-hydroxyquinolinolato-lithium), PBD(2-(4-bi-
phenyl)-5-(4-tert-butylphenyl)-1,3,4-oxadiazole), TAZ(3-
(4-biphenyl)4-phenyl-5-tert-butylphenyl-1,2,4-triazole),
BCP(2,9-Dimethyl-4,7-diphenyl-1,10-phenanthroline) and
BAlq(bis(2-methyl-8-quinolinolate)-4-(phenylphenolato)
aluminium). However, the present disclosure is not limited
thereto and other variations are possible.

[0074] The electron injection layer 145 is disposed on the
electron transport layer 144. The electron injection layer 145
is a layer that enables the smooth injection of electrons from
the second electrode 150 into the organic light-emission
layer 143. For example, the electron injection layer 145 can
be formed of a material having any one or more of alkali
metals such as LiF, BaF2, and CsF or alkali earth metals, but
is not limited thereto and other variations are possible.

[0075] The organic light-emission layer 143 can be
formed by patterning for each sub-pixel SP. Each of the hole
injection layer 141, the hole transport layer 142, the electron
transport layer 144, and the electron injection layer 145 can
be a common layer formed as a single layer for the plurality
of sub-pixels SP.

[0076] Herein, referring specifically to FIG. 3, the plural-
ity of organic layers 140 include two regions with different
thicknesses in each sub-pixel SP. For example, the plurality
of organic layers 140 in each sub-pixel SP can include the
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first region SP_R1, SP_G1, or SP_B1 and the second region
SP_R2, SP_G2, or SP_B2 with different thicknesses.
[0077] The plurality of organic layers 140 can have dif-
ferent thicknesses in the first region SP_R1 and the second
region SP_R2 of the red sub-pixel SP_R. For example, a
thickness ta in the first region SP_R1 can be greater than a
thickness tb in the second region SP_R2. As such, the first
organic light-emission layer 143R in the red sub-pixel SP_R
can have different thicknesses in the first region SP_R1 and
the second region SP_R2 such that the thickness ta in the
first region SP_R1 is greater than the thickness tb in the
second region SP_R2. For example, as illustrated in FIG. 3,
a thickness t1 of the first organic light-emission layer 143R
in the first region SP_R1 can be greater than a thickness 2
of the first organic light-emission layer 143R in the second
region SP_R2.

[0078] As described above, the plurality of organic layers
140 has different thicknesses in the first region SP_R1 and
the second region SP_R2 of the red sub-pixel SP_R. Thus,
the first region SP_R1 can be a light efficiency enhancement
region and the second region SP_R2 can be a viewing angle
enhancement region. For example, the thickness ta of the
plurality of organic layers 140 in the first region SP_R1 can
be determined by the following Equation 1.

ta=mh2n [Equation 1]

In the above, ta=thickness of the plurality of organic layers
140 in the first region SP_R1, m=positive integer,
n=refractive index of the plurality of organic layers 140,
A=wavelength of light emitted from the first organic light-
emission layer 143R among the plurality of organic layers
140. Here, ta is the total thickness of the plurality of organic
layers 140 in the first region SP_R1. Further, this equation
can be used to correspond with all other regions such as
SP_R2, SP_G1, etc.

[0079] Thus, the first region SP_R1 of the red sub-pixel
SP_R can be a light efficiency enhancement region where
the light efficiency can be improved by constructive inter-
ference of light emitted from the first organic light-emission
layer 143R.

[0080] Further, the thickness tb (i.e., the total thickness) of
the plurality of organic layers 140 in the second region
SP_R2 can be smaller than the thickness ta of the plurality
of organic layers 140 in the first region SP_RI1. Thus, a
micro-cavity is not implemented in the second region
SP_R2, or even if it is implemented, the micro-cavity has a
lower intensity in the second region SP_R2 than in the first
region SP_R1. Therefore, the second region SP_R2 can be
a viewing angle enhancement region where a decrease in
color viewing angle occurring when a stronger micro-cavity
is implemented in the first region SP_R1 of the red sub-pixel
SP_R can be compensated.

[0081] Similarly, the plurality of organic layers 140 can
have different thicknesses (i.e., the total thicknesses) in the
first region SP_G1 and the second region SP_G2 of the
green sub-pixel SP_G. For example, the thickness in the first
region SP_G1 can be greater than the thickness in the second
region SP_G2. As such, the second organic light-emission
layer 143G in the green sub-pixel SP_G can have different
thicknesses in the first region SP_G1 and the second region
SP_G2 such that the thickness in the first region SP_G1 is
greater than the thickness in the second region SP_G2. For
example, as illustrated in FIG. 3, a thickness t3 of the second
organic light-emission layer 143G in the first region SP_G1
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can be greater than a thickness t4 of the second organic
light-emission layer 143G in the second region SP_G2.
[0082] As described above, the plurality of organic layers
140 has different thicknesses in the first region SP_G1 and
the second region SP_G2 of the green sub-pixel SP_G. Thus,
the first region SP_G1 can be a light efficiency enhancement
region and the second region SP_G2 can be a viewing angle
enhancement region. Further, the thickness of the plurality
of organic layers 140 in the first region SP_G1 can be
determined or adjusted by the above Equation 1. Thus, the
first region SP_G1 of the green sub-pixel SP_G can be a
light efficiency enhancement region where the light effi-
ciency can be improved by constructive interference of light
emitted from the second organic light-emission layer 143G.
[0083] Further, the thickness of the plurality of organic
layers 140 in the second region SP_G2 can be smaller than
the thickness of the plurality of organic layers 140 in the first
region SP_G1. Thus, a micro-cavity is not implemented in
the second region SP_G2 or, even if it is implemented, the
micro-cavity has a lower intensity in the second region
SP_QG2 than in the first region SP_G1. Therefore, the second
region SP_G2 can be a viewing angle enhancement region
where a decrease in color viewing angle occurring when a
stronger micro-cavity is implemented in the first region
SP_G1 of the green sub-pixel SP_G can be compensated.
[0084] Furthermore, the plurality of organic layers 140
can have different thicknesses (i.e., the total thicknesses) in
the first region SP_B1 and the second region SP_B2 of the
blue sub-pixel SP_B. For example, the thickness in the first
region SP_B1 can be greater than the thickness in the second
region SP_B2. As such, the third organic light-emission
layer 143B in the blue sub-pixel SP_B can have different
thicknesses in the first region SP_B1 and the second region
SP_B2 such that the thickness in the first region SP_B1 is
greater than the thickness in the second region SP_B2. For
example, as illustrated in FIG. 3, a thickness t5 of the third
organic light-emission layer 143B in the first region SP_B1
can be greater than a thickness t6 of the third organic
light-emission layer 143B in the second region SP_B2.
[0085] As described above, the plurality of organic layers
140 has different thicknesses in the first region SP_B1 and
the second region SP_B2 of the blue sub-pixel SP_B. Thus,
the first region SP_B1 can be a light efficiency enhancement
region and the second region SP_B2 can be a viewing angle
enhancement region. Further, the thickness of the plurality
of organic layers 140 in the first region SP_B1 can be
determined or adjusted by the above Equation 1. Thus, the
first region SP_B1 of the blue sub-pixel SP_B can be a light
efficiency enhancement region where the light efficiency can
be improved by constructive interference of light emitted
from the third organic light-emission layer 143B.

[0086] Further, the thickness of the plurality of organic
layers 140 in the second region SP_B2 can be smaller than
the thickness of the plurality of organic layers 140 in the first
region SP_B1. Thus, a micro-cavity is not implemented in
the second region SP_B2, or even if it is implemented, the
micro-cavity has a lower intensity in the second region
SP_B2 than in the first region SP_B1. Therefore, the second
region SP_B2 can be a viewing angle enhancement region
where a decrease in color viewing angle occurring when a
stronger micro-cavity is implemented in the first region
SP_B1 of the blue sub-pixel SP_B can be compensated.
[0087] Furthermore, the thickness t1 can be greater than
the thickness t3 which can be greater than the thickness 5.
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Also the thickness 12 can be greater than the thickness t4
which can be greater than the thickness t6.

[0088] FIG. 3 and FIG. 4 illustrate that the organic light-
emission layer 143 has vertical steps at the boundaries
between the first regions SP_R1, SP_G1, and SP_B1 and the
second regions SP_R2, SP_(G2, and SP_B2, or any boundary
between these regions. However, the present disclosure is
not limited thereto and other variations are possible. For
example, the organic light-emission layer 143 can have
slanted steps at the boundaries between the first regions
SP_R1, SP_G1, and SP_B1 and the second regions SP_R2,
SP_G2, and SP_B2, or any boundary between these regions.
[0089] The process of forming the organic light-emission
layer 143 for forming the above-described plurality of
organic layers 140 will be described in more detail with
reference to FIG. 4.

[0090] Referring to FIG. 4, the organic light-emission
layer 143 can be formed using different masks 460R, 460G,
and 460B for the respective sub-pixels SP. The masks 460R,
460G, and 460B are divided into first regions 461r, 461g,
and 4615 and second regions 462r, 462¢g, and 4625, respec-
tively. The area of the first regions 461r, 461g, and 4615 can
be equal to or greater than the area of the second regions
462r, 462g, and 4625.

[0091] As illustrated in FIG. 4, the first regions 4617,
461g, and 4615 of the masks 460R, 460G, and 460B have
single holes corresponding to the first regions SP_R1,
SP_G1, and SP_B1 of the sub-pixels SP, respectively. The
second regions 462r, 462¢, and 4625 of the respective masks
460R, 460G, and 460B have a plurality of slits. FIG. 4
illustrates that the slits in the second regions 4627, 462¢, and
4625 of the respective masks 460R, 460G, and 460B are
formed in a short axis direction of the masks 460R, 460G,
and 460B. However, the present disclosure is not limited
thereto and other variations are possible. For example, the
slits can be formed in a long axis direction of the masks
460R, 460G, and 460B and can have various types or shapes
having diffraction method.

[0092] With reference to FIG. 3 and FIG. 4, the first mask
460R is used to form the first organic light-emission layer
143R. For example, the first organic light-emission layer
143R can be formed by performing a deposition process
while the first mask 460R is disposed in a region corre-
sponding to the red sub-pixel SP_R. The first region 461~ of
the first mask 460R has a single hole and the second region
462 of the first mask 460R has a plurality of slits. The first
region 461 of the first mask 460R corresponds to the first
region SP_R1 of the red sub-pixel SP_R, and the second
region 462~ of the first mask 460R corresponds to the second
region SP_R2 of the red sub-pixel SP_R. Due to the single
hole and the slits, the thickness t1 of the first organic
light-emission layer 143R formed in the first region SP_R1
of the red sub-pixel SP_R can be greater than the thickness
2 of the first organic light-emission layer 143R formed in
the second region SP_R2 of the red sub-pixel SP_R.
[0093] Further, the second mask 460G is used to form the
second organic light-emission layer 143G. For example, the
second organic light-emission layer 143G can be formed by
performing a deposition process while the second mask
460G is disposed in a region corresponding to the green
sub-pixel SP_G. The first region 461g of the second mask
460G has a single hole and the second region 462¢ of the
second mask 460G has a plurality of slits. The first region
461g of the second mask 460G corresponds to the first
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region SP_G1 of the green sub-pixel SP_G and the second
region 462g of the second mask 460G corresponds to second
region SP_G2 of the green sub-pixel SP_G. Therefore, the
thickness t3 of the second organic light-emission layer 143G
formed in the first region SP_G1 of the green sub-pixel
SP_G can be greater than the thickness t4 of the second
organic light-emission layer 143G formed in the second
region SP_G2 of the green sub-pixel SP_G.

[0094] Furthermore, the third mask 460B is used to form
the third organic light-emission layer 143B. For example,
the third organic light-emission layer 143B can be formed by
performing a deposition process while the third mask 460B
is disposed in a region corresponding to the blue sub-pixel
SP_B. The first region 4615 of the third mask 460B has a
single hole and the second region 4626 of the third mask
460B has a plurality of slits. The first region 4615 of the
third mask 460B corresponds to the first region SP_B1 of the
blue sub-pixel SP_B and the second region 4625 of the third
mask 460B corresponds to the second region SP_B2 of the
blue sub-pixel SP_B. Therefore, the thickness t5 of the third
organic light-emission layer 143B formed in the first region
SP_B1 of the blue sub-pixel SP_B can be greater than the
thickness t6 of the third organic light-emission layer 143B
formed in the second region SP_B2 of the blue sub-pixel
SP_B.

[0095] Further, the thickness of the first regions SP_R1,
SP_G1, and SP_B1 can be greater than the thickness of the
second regions SP_R2, SP_G2, and SP_B2. For example,
the thickness t5 can be greater than the thickness t2.

[0096] Also, the area of the first regions SP_R1, SP_G1,
and SP_B1 can be greater than the area of the second regions
SP_R2, SP_G2, and SP_B2 (e.g., in terms of area size). For
example, in one case, the first regions SP_R1, SP_G1, and
SP_B1 may have the same area as the second regions
SP_R2, SP_G2, and SP_B2, and the first regions SP_R1,
SP_G1, and SP_B1 and the second regions SP_R2, SP_G2,
and SP_B2 can be disposed regularly (or periodically).
However, in this case, light reflected and transmitted by the
second electrode 150 may cause constructive interference
and destructive interference depending on the direction of
the light. As a result, diffractive interference or moir6
interference may occur. To suppress or prevent the occur-
rence of moiré interference, the area of the first regions
SP_R1, SP_G1, and SP_B1 can be greater than the area of
the second regions SP_R2, SP_G2, and SP_B2 according to
the embodiments of the present disclosure, e.g., as shown in
FIG. 4.

[0097] If a micro-cavity is implemented to improve the
light efficiency in a related art organic light emitting display
apparatus, the light efficiency of a front surface is improved
but it can be disadvantageous in the color viewing angle.

[0098] Therefore, in the organic light emitting display
apparatus 100 according to an embodiment of the present
disclosure, a plurality of organic layers has different thick-
nesses in the first regions SP_R1, SP_G1, and SP_B1 and
the second regions SP_R2, SP_G2, and SP_B2 in the
respective sub-pixels. Thus, it is possible to obtain both a
region where a micro-cavity can be implemented and a
region where a color viewing angle can be improved. For
example, each sub-pixel can have a double step structure. As
a further variation, each or one or more sub-pixels among
the plurality of sub-pixels can have three or more such
regions as the first and second regions.
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[0099] Thus, in the organic light emitting display appara-
tus 100 according to an embodiment of the present disclo-
sure, the shape of a mask corresponds to the plurality of
organic layers 140 to be formed. Therefore, it is possible to
improve the light efficiency and color viewing angle without
additional processes or costs.

[0100] FIG. 5is a cross-sectional view of an organic light
emitting display apparatus according to another embodiment
of the present disclosure. FIG. 6 illustrates a process for
forming a plurality of organic layers of the organic light
emitting display apparatus of FIG. 5 according to an
embodiment of the present disclosure. An organic light
emitting display apparatus 500 illustrated in FIG. 5 and FIG.
6 is substantially the same as the organic light emitting
display apparatus 100 illustrated in FIG. 3 except a plurality
of organic layers 540. Therefore, redundant description
thereof will be omitted or brief.

[0101] With reference to FIG. 5 and FIG. 6, the plurality
of organic layers 540 include two regions with different
thicknesses in each sub-pixel SP. For example, the plurality
of organic layers 540 in each sub-pixel SP can include the
first region SP_R1, SP_G1, or SP_B1 and the second region
SP_R2, SP_G2, or SP_B2 with different thicknesses.

[0102] With reference to FIG. 5, the plurality of organic
layers 540 can have different thicknesses (i.e., the total
thicknesses) in the first region SP_R1 and the second region
SP_R2 of the red sub-pixel SP_R. For example, a thickness
ta in the first region SP_R1 can be greater than a thickness
tb in the second region SP_R2. As such, a hole transport
layer 542 in the red sub-pixel SP_R can have different
thicknesses in the first region SP_R1 and the second region
SP_R2 such that the thickness ta in the first region SP_R1 is
greater than the thickness tb in the second region SP_R2. For
example, as illustrated in FIG. 5, a thickness t7 of the hole
transport layer 542 in the first region SP_R1 can be greater
than a thickness t8 of the hole transport layer 542 in the
second region SP_R2. Further, as illustrated in FIG. 5, a
thickness t1 of a first organic light-emission layer 543R in
the first region SP_R1 can be the same as a thickness t2 of
the first organic light-emission layer 543R in the second
region SP_R2.

[0103] As described above, the plurality of organic layers
540 have different thicknesses in the first region SP_R1 and
the second region SP_R2 of the red sub-pixel SP_R. Thus,
the first region SP_R1 can be a light efficiency enhancement
region and the second region SP_R2 can be a viewing angle
enhancement region. For example, the thickness ta of the
plurality of organic layers 540 in the first region SP_R1 can
be determined or adjusted by the above Equation 1. Thus,
the first region SP_R1 of the red sub-pixel SP_R can be
called a light efficiency enhancement region where the light
efficiency can be improved through constructive interfer-
ence of light emitted from the first organic light-emission
layer 543R.

[0104] Further, the thickness tb of the plurality of organic
layers 540 in the second region SP_R2 can be smaller than
the thickness ta of the plurality of organic layers 540 in the
first region SP_R1. Thus, a micro-cavity is not implemented
in the second region SP_R2, or even if it is implemented, the
micro-cavity has a lower intensity in the second region
SP_R2 than in the first region SP_R1. Therefore, the second
region SP_R2 can be a viewing angle enhancement region
where a decrease in color viewing angle occurring when a
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stronger micro-cavity is implemented in the first region
SP_R1 of the red sub-pixel SP_R can be compensated.
[0105] Further, the plurality of organic layers 540 can have
different thicknesses (i.e., the total thicknesses) in the first
region SP_G1 and the second region SP_G2 of the green
sub-pixel SP_G. For example, the thickness in the first
region SP_G1 can be greater than the thickness in the second
region SP_G2. As such, the hole transport layer 542 in the
green sub-pixel SP_G can have different thicknesses in the
first region SP_G1 and the second region SP_G2 such that
the thickness in the first region SP_G1 is greater than the
thickness in the second region SP_G2. For example, as
illustrated in FIG. 5, the thickness t7 of the hole transport
layer 542 in the first region SP_G1 can be greater than the
thickness t8 of the hole transport layer 542 in the second
region SP_G2. Further, as illustrated in FIG. 5, a thickness
3 of a second organic light-emission layer 543G in the first
region SP_G1 can be the same as a thickness t4 of the second
organic light-emission layer 543G in the second region
SP_G2.

[0106] As described above, the plurality of organic layers
540 can have different thicknesses in the first region SP_G1
and the second region SP_G2 of the green sub-pixel SP_G.
Thus, the first region SP_G1 can be a light efficiency
enhancement region and the second region SP_G2 can be a
viewing angle enhancement region. For example, the thick-
ness of the plurality of organic layers 540 in the first region
SP_G1 can be determined or adjusted by the above Equation
1. Thus, the first region SP_G1 of the green sub-pixel SP_G
can be a light efficiency enhancement region where the light
efficiency can be improved through constructive interfer-
ence of light emitted from the second organic light-emission
layer 543G. Further, to implement a micro-cavity in each
sub-pixel SP, the thickness t3 and the thickness t4 of the
second organic light-emission layer 543G in the first region
SP_G1 and the second region SP_G2, respectively, of the
green sub-pixel SP_G can be smaller than the thickness t1
and the thickness t2 of the first organic light-emission layer
543R in the first region SP_R1 and the second region
SP_R2, respectively, of the red sub-pixel SP_R.

[0107] Furthermore, the thickness of the plurality of
organic layers 540 in the second region SP_G2 can be
smaller than the thickness of the plurality of organic layers
540 in the first region SP_G1. Thus, a micro-cavity is not
implemented in the second region SP_G?2. Even if it is
implemented, the micro-cavity has a lower intensity in the
second region SP_G?2 than in the first region SP_G1. There-
fore, the second region SP_(G2 can be a viewing angle
enhancement region where a decrease in color viewing angle
occurring when a stronger micro-cavity is implemented in
the first region SP_G1 of the green sub-pixel SP_G can be
compensated.

[0108] Further, the plurality of organic layers 540 can have
different thicknesses (i.e., the total thicknesses) in the first
region SP_B1 and the second region SP_B2 of the blue
sub-pixel SP_B. For example, the thickness in the first
region SP_B1 can be greater than the thickness in the second
region SP_B2. As such, the hole transport layer 542 in the
blue sub-pixel SP_B can have different thicknesses in the
first region SP_B1 and the second region SP_B2 such that
the thickness in the first region SP_B1 is greater than the
thickness in the second region SP_B2. For example, as
shown in FIG. 5, the thickness t7 of the hole transport layer
542 in the first region SP_B1 can be greater than the
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thickness t8 of the hole transport layer 542 in the second
region SP_B2. Further, as shown in FIG. 5, a thickness t5 of
a third organic light-emission layer 543B in the first region
SP_B1 can be the same as a thickness t6 of the third organic
light-emission layer 543B in the second region SP_B2.

[0109] As described above, the plurality of organic layers
540 has different thicknesses in the first region SP_B1 and
the second region SP_B2 of the blue sub-pixel SP_B. Thus,
the first region SP_B1 can be a light efficiency enhancement
region and the second region SP_B2 can be a viewing angle
enhancement region. For example, the thickness of the
plurality of organic layers 540 in the first region SP_B1 can
be determined or adjusted by the above Equation 1. Thus,
the first region SP_B1 of the blue sub-pixel SP_B can be
called a light efficiency enhancement region where the light
efficiency can be improved through constructive interfer-
ence of light emitted from the third organic light-emission
layer 543B. Further, to implement a micro-cavity in each
sub-pixel SP, the thickness t5 and the thickness t6 of the third
organic light-emission layer 543B in the first region SP_B1
and the second region SP_B2, respectively, of the blue
sub-pixel SP_B can be smaller than the thickness t3 and the
thickness t4 of the second organic light-emission layer 543G
in the first region SP_G1 and the second region SP_G2,
respectively, of the green sub-pixel SP_G.

[0110] Furthermore, the thickness of the plurality of
organic layers 540 in the second region SP_B2 can be
smaller than the thickness of the plurality of organic layers
540 in the first region SP_B1. Thus, a micro-cavity is not
implemented in the second region SP_B2, or even if it is
implemented, the micro-cavity has a lower intensity in the
second region SP_B2 than in the first region SP_B1. There-
fore, the second region SP_B2 can be a viewing angle
enhancement region where a decrease in color viewing angle
occurring when a stronger micro-cavity is implemented in
the first region SP_B1 of the blue sub-pixel SP_B can be
compensated.

[0111] In the example of FIG. 5, the thicknesses t1 and t2
can be the same, the thicknesses t3 and t4 can be the same,
and the thicknesses t5 and t6 can be the same. The thickness
tl is greater than the thickness t3 which is greater than the
thickness t5. Similarly, the thickness t2 is greater than the
thickness t4 which is greater than the thickness t6. Further,
the thickness t7 is greater than the thickness t8.

[0112] Although the same references are used, the values
of the thicknesses ta and ta in FIGS. 3 and 5 may or may not
be the same. Similarly, the values of the thicknesses th and
tb in FIGS. 3 and 5 may or may not be the same. Further, the
values of the thicknesses t1-t6 in FIG. 3 may or may not be
the same as the values of the thicknesses t1-t6 in FIG. 5,
respectively.

[0113] The process of forming the hole transport layer 542
for forming the plurality of organic layers 540 will be
described in more detail with reference to FIG. 6. The hole
transport layer 542 can be formed using a single mask 660
in all the sub-pixels SP. The mask 660 can be divided into
first regions 661 and second regions 662. The area of the first
regions 661 can be equal to or greater than the area of the
second regions 662. As illustrated in FIG. 6, the first regions
661 of the mask 660 have single holes corresponding to the
first regions SP_R1, SP_G1, and SP_B1 of the respective
sub-pixels SP. The second regions 662 of the mask 660 have
a plurality of slits.
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[0114] With reference to FIG. 5 and FIG. 6, the mask 660
is used to form the hole transport layer 542 which is a
common layer. For example, the hole transport layer 542 can
be formed by performing a deposition process while the
mask 660 is disposed in a region corresponding to the red
sub-pixel SP_R, the green sub-pixel SP_G, and the blue
sub-pixel SP_B. Further, each of the first regions 661 of the
mask 660 have a single hole, and each of the second regions
662 of the mask 660 has a plurality of slits. The hole
transport layer 542 in the first region SP_R1 of the red
sub-pixel SP_R, the first region SP_G1 of the green sub-
pixel SP_G, and the first region SP_B1 of the blue sub-pixel
SP_B carresponding to the first regions 661 of the mask 660
has the thickness t7. The hole transport layer 542 in the
second region SP_R2 of the red sub-pixel SP_R, the second
region SP_G2 of the green sub-pixel SP_G, and the second
region SP_B2 of the blue sub-pixel SP_B corresponding to
the second regions 662 of the mask 660 has the thickness t8.
The thickness t7 can be greater than the thickness t8.
[0115] FIG. 5 and FIG. 6 illustrate that the hole transport
layer 542 among various common layers in the plurality of
organic layers 540 have different thicknesses in the first
regions SP_R1, SP_G1, and SP_B1 and the second regions
SP_R2, SP_G2, and SP_B2 of the respective sub-pixels SP.
However, the present disclosure is not limited thereto and
other variations are possible. For example, each of the hole
injection layer 141, the electron injection layer 145 and the
electron transport layer 144 used as a common layer can also
have different thicknesses in the first regions SP_RI,
SP_G1, and SP_B1 and the second regions SP_R2, SP_G2,
and SP_B2 of the respective sub-pixels SP. Further, the hole
blocking layer or the electron blocking layer may also have
different thicknesses in the first regions SP_R1, SP_G1, and
SP_B1 and the second regions SP_R2, SP_G2, and SP_B2
of the respective sub-pixels SP.

[0116] Therefore, in the organic light emitting display
apparatus 500 according to another embodiment of the
present disclosure, a plurality of organic layers 540 has
different thicknesses in the first regions SP_R1, SP_G1, and
SP_B1 and the second regions SP_R2, SP_(G2, and SP_B2
in the respective sub-pixels SP. Thus, it is possible to obtain
both a region where a micro-cavity can be implemented and
a region where a color viewing angle can be improved.
[0117] Thus, in the organic light emitting display appara-
tus 500 according to this embodiment of the present disclo-
sure, only the shape of a mask is changed to form the
plurality of organic layers 540. Therefore, it is possible to
improve the light efficiency and color viewing angle without
additional processes or costs.

[0118] Further, in the organic light emitting display appa-
ratus 500 according to this embodiment of the present
disclosure, the single mask 660 is used to deposit the hole
transport layer 542 to have different thicknesses. Therefore,
it is possible to skip or omit using several times of mask
process and thus reduce the processing time.

[0119] Furthermore, the hole transport layer 542 of the
organic light emitting display apparatus 500 according to
this embodiment of the present disclosure is rather inexpen-
sive. Therefore, if the hole transport layer 542 is used for a
deposition process, processing costs can be reduced, and,
thus, it can be advantageous in terms of process change.
[0120] An organic light emitting display apparatus accord-
ing to an embodiment of the present disclosure will be
described below.
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[0121] An organic light emitting display apparatus accord-
ing to an embodiment of the present disclosure includes a
first electrode on a substrate, a plurality of organic layers on
the first electrode and including a first region and a second
region, and a second electrode on the plurality of organic
layers. A thickness of the plurality of organic layers in the
first region is different from a thickness of the plurality of
organic layers in the second region.

[0122] According to some embodiments of the present
disclosure, the plurality of organic layers may include an
organic light-emission layer. The thickness of the plurality
of organic layers in the first region may be determined by the
following Equation 1:

ta=mMN2n [Equation 1]

where ta=thickness of the plurality of organic layers in the
first region, m=positive integer, n=refractive index of the
plurality of organic layers, A=wavelength of light emitted
from the organic light-emission layer. The thickness of the
plurality of organic layers in the second region may be
smaller than the thickness of the plurality of organic layers
in the first region.

[0123] According to some embodiments of the present
disclosure, the plurality of organic layers may include an
organic light-emission layer, and a thickness of the organic
light-emission layer in the first region can be larger than a
thickness of the organic light-emission layer in the second
region.

[0124] According to some embodiments of the present
disclosure, the plurality of organic layers can include at least
one of a hole injection layer, a hole transport layer, an
electron injection layer, an electron transport layer, a hole
blocking layer, and an electron blocking layer, and a thick-
ness of at least one of the hole injection layer, the hole
transport layer, the electron injection layer, the electron
transport layer, the hole blocking layer, and the electron
blocking layer in the first region may be greater than a
thickness thereof in the second region.

[0125] According to some embodiments of the present
disclosure, the plurality of organic layers can include the
hole transport layer, and a thickness of the hole transport
layer in the first region may be larger than a thickness thereof
in the second region.

[0126] According to some embodiments of the present
disclosure, an area size of the first region may be greater than
an area size of the second region.

[0127] According to some embodiments of the present
disclosure, the organic light emitting display apparatus may
further include a reflective layer under the first electrode and
having a metal material. The first electrode may be formed
of a transparent conductive material.

[0128] According to some embodiments of the present
disclosure, the first electrode, the plurality of organic layers,
and the second electrode may be provided for each of a
plurality of sub-pixels.

[0129] According to some embodiments of the present
disclosure, the plurality of sub-pixels may include a first-
color sub-pixel, a second-color sub-pixel adjacent to the
first-color sub-pixel, and a third-color sub-pixel adjacent to
the second-color sub-pixel, and a thickness of the first region
in the first-color sub-pixel may be greater than a thickness of
the first region in the second-color sub-pixel, and the thick-
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ness of the first region in the second-color sub-pixel may be
greater than a thickness of the first region in the third-color
sub-pixel.

[0130] According to some embodiments of the present
disclosure, a thickness of the second region in the first-color
sub-pixel may be greater than a thickness of the second
region in the second-color sub-pixel, and the thickness of the
second region in the second-color sub-pixel may be greater
than a thickness of the second region in the third-color
sub-pixel.

[0131] According to some embodiments of the present
disclosure, the plurality of organic layers may include an
organic light-emission layer, and a hole transport layer
disposed on the organic light-emission layer. A thickness of
the hole transport layer in the first region may be greater than
a thickness of the hole transport layer in the second region,

[0132] According to some embodiments of the present
disclosure, a thickness of the organic light-emission layer in
the first region may be the same as a thickness of the organic
light-emission layer in the second region.

[0133] An organic light emitting display apparatus accord-
ing to an embodiment of the present disclosure includes a
substrate including a plurality of sub-pixels, a plurality of
first electrodes in the plurality of sub-pixels, respectively, a
plurality of organic layers on each of the plurality of first
electrodes, and a second electrode on the plurality of organic
layers in each of the plurality of sub-pixels, wherein each of
the plurality of sub-pixels includes a light efliciency
enhancement region and a viewing angle enhancement
region in which the plurality of organic layers have different
thicknesses.

[0134] According to some embodiments of the present
disclosure, the thickness of the plurality of organic layers in
the light efficiency enhancement region can be configured to
have a micro-cavity in each of the plurality of sub-pixels,
and the thickness of the plurality of organic layers in the
viewing angle enhancement region may be smaller than the
thickness of the plurality of organic layers in the light
efficiency enhancement region.

[0135] According to some embodiments of the present
disclosure, the plurality of organic layers may include a
plurality of organic light-emission layers spaced apart from
each other in the plurality of sub-pixels, respectively, and at
least one common layer commonly in the plurality of
sub-pixels, and the plurality of organic light-emission layers
may have different thicknesses in the plurality of sub-pixels
and may have different thicknesses in the light efficiency
enhancement region and the viewing angle enhancement
region of each of the plurality of sub-pixels.

[0136] According to some embodiments of the present
disclosure, the plurality of organic layers may include a
plurality of organic light-emission layers spaced apart from
each other in the plurality of sub-pixels, respectively, and at
least one common layer commonly in the plurality of
sub-pixels. The at least one common layer can have different
thicknesses in the light efficiency enhancement region and
the viewing angle enhancement region of each of the plu-
rality of sub-pixels. The plurality of organic light-emission
layers may have the same thickness in the light efficiency
enhancement regions and the viewing angle enhancement
regions of the plurality of sub-pixels.
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[0137] According to some embodiments of the present
disclosure, an area size of the light efficiency enhancement
region may be greater than an area size of the viewing angle
enhancement region.

[0138] An organic light emitting display apparatus accord-
ing to an embodiment of the present disclosure includes a
plurality of sub-pixels on a substrate, including a red sub-
pixel, a green sub-pixel, and a blue sub-pixel, wherein each
of the red, green and blue sub-pixels includes a first elec-
trode on the substrate, a plurality of organic layers on each
of the plurality of first electrodes and including a first region
and a second region, a second electrode on the plurality of
organic layers, wherein for each of the red, green and blue
sub-pixels, a thickness of the plurality of organic layers in
the first region is greater than a thickness of the plurality of
organic layers in the second region.

[0139] According to some embodiments of the present
disclosure, the thickness of the plurality of organic layers in
the first region of one of the red, green and blue sub-pixels
may be greater than the thickness of the plurality of organic
layers in the first region of another of the red, green and blue
sub-pixels.

[0140] According to some embodiments of the present
disclosure, for each of the red, green and blue sub-pixels, a
width of the first region may be greater than a width of the
second region.

[0141] Although the exemplary embodiments of the pres-
ent disclosure have been described in detail with reference
to the accompanying drawings, the present disclosure is not
limited thereto and can be embodied in many different forms
without departing from the technical concept of the present
disclosure. Therefore, the exemplary embodiments of the
present disclosure are provided for illustrative purposes only
but not intended to limit the technical concept of the present
disclosure. The scope of the technical concept of the present
disclosure is not limited thereto. Therefore, it should be
understood that the above-described exemplary embodi-
ments are illustrative in all aspects and do not limit the
present disclosure. The protective scope of the present
disclosure should be construed based on the following
claims, and all the technical concepts in the equivalent scope
thereof should be construed as falling within the scope of the
present disclosure.

What is claimed is:

1. An organic light emitting display apparatus, compris-
ing:

a first electrode on a substrate;

a plurality of organic layers on the first electrode and

including a first region and a second region; and

a second electrode on the plurality of organic layers,

wherein a thickness of the plurality of organic layers in

the first region is different from a thickness of the
plurality of organic layers in the second region.

2. The organic light emitting display apparatus of claim 1,
wherein the plurality of organic layers include an organic
light-emission layer,

the thickness of the plurality of organic layers in the first

region is determined by the following Equation 1:

ta=mh2n [Equation 1]

where ta=Thickness of the plurality of organic layers in the
first region, m=positive integer, n=refractive index of the
plurality of organic layers, and A=wavelength of light emit-
ted from the organic light-emission layer, and
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the thickness of the plurality of organic layers in the
second region is smaller than the thickness of the
plurality of organic layers in the first region.

3. The organic light emitting display apparatus of claim 1,
wherein the plurality of organic layers include an organic
light-emission layer, and

a thickness of the organic light-emission layer in the first

region is larger than a thickness of the organic light-
emission layer in the second region.

4. The organic light emitting display apparatus of claim 1,
wherein the plurality of organic layers include at least one of
a hole injection layer, a hole transport layer, an electron
injection layer, an electron transport layer, a hole blocking
layer, and an electron blocking layer, and

a thickness of at least one of the hole injection layer, the

hole transport layer, the electron injection layer, the
electron transport layer, the hole blocking layer, and the
electron blocking layer in the first region is greater than
a thickness thereof in the second region.

5. The organic light emitting display apparatus of claim 4,
wherein the plurality of organic layers include the hole
transport layer, and

a thickness of the hole transport layer in the first region is

larger than a thickness thereof in the second region.

6. The organic light emitting display apparatus of claim 1,
wherein an area size of the first region is greater than an area
size of the second region.

7. The organic light emitting display apparatus of claim 1,
further comprising:

a reflective layer under the first electrode and having a

metal material,

wherein the first electrode is formed of a transparent

conductive material.

8. The organic light emitting display apparatus of claim 1,
wherein the first electrode, the plurality of organic layers,
and the second electrode are provided for each of a plurality
of sub-pixels.

9. The organic light emitting display apparatus of claim 8,
wherein the plurality of sub-pixels include a first-color
sub-pixel, a second-color sub-pixel adjacent to the first-color
sub-pixel, and a third-color sub-pixel adjacent to the second-
color sub-pixel, and

wherein a thickness of the first region in the first-color

sub-pixel is greater than a thickness of the first region
in the second-color sub-pixel, and the thickness of the
first region in the second-color sub-pixel is greater than
a thickness of the first region in the third-color sub-
pixel.

10. The organic light emitting display apparatus of claim
9, wherein a thickness of the second region in the first-color
sub-pixel is greater than a thickness of the second region in
the second-color sub-pixel, and the thickness of the second
region in the second-color sub-pixel is greater than a thick-
ness of the second region in the third-color sub-pixel.

11. The organic light emitting display apparatus of claim
1, wherein the plurality of organic layers include:

an organic light-emission layer, and

a hole transport layer disposed on the organic light-

emission layer,

wherein a thickness of the hole transport layer in the first

region is greater than a thickness of the hole transport
layer in the second region.

12. The organic light emitting display apparatus of claim
11, wherein a thickness of the organic light-emission layer in
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the first region is the same as a thickness of the organic
light-emission layer in the second region.

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

a substrate including a plurality of sub-pixels;

a plurality of first electrodes in the plurality of sub-pixels,

respectively;

aplurality of organic layers on each of the plurality of first
electrodes; and

a second electrode on the plurality of organic layers in
each of the plurality of sub-pixels,

wherein each of the plurality of sub-pixels includes a light
efficiency enhancement region and a viewing angle
enhancement region in which the plurality of organic
layers have different thicknesses.

14. The organic light emitting display apparatus of claim
13, wherein the thickness of the plurality of organic layers
in the light efficiency enhancement region is configured to
have a micro-cavity in each of the plurality of sub-pixels,
and

the thickness of the plurality of organic layers in the
viewing angle enhancement region is smaller than the
thickness of the plurality of organic layers in the light
efficiency enhancement region.

15. The organic light emitting display apparatus of claim

13, wherein the plurality of organic layers include:

a plurality of organic light-emission layers spaced apart
from each other in the plurality of sub-pixels, respec-
tively; and

at least one common layer commonly in the plurality of
sub-pixels, and

the plurality of organic light-emission layers have differ-
ent thicknesses in the plurality of sub-pixels and have
different thicknesses in the light efficiency enhance-
ment region and the viewing angle enhancement region
of each of the plurality of sub-pixels.

16. The organic light emitting display apparatus of claim

13, wherein the plurality of organic layers include:

a plurality of organic light-emission layers spaced apart
from each other in the plurality of sub-pixels, respec-
tively; and
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at least one common layer commonly in the plurality of

sub-pixels, and

the at least one common layer has different thicknesses in

the light efficiency enhancement region and the view-
ing angle enhancement region of each of the plurality
of sub-pixels, and

the plurality of organic light-emission layers have the

same thickness in the light efficiency enhancement
regions and the viewing angle enhancement regions of
the plurality of sub-pixels.

17. The organic light emitting display apparatus of claim
16, wherein an area size of the light efficiency enhancement
region is greater than an area size of the viewing angle
enhancement region.

18. An organic light emitting display apparatus, compris-
ing:

a plurality of sub-pixels on a substrate, and including a red

sub-pixel, a green sub-pixel, and a blue sub-pixel,
wherein each of the red, green and blue sub-pixels

includes:

a first electrode on the substrate;

a plurality of organic layers on the first electrode and

including a first region and a second region; and

a second electrode on the plurality of organic layers,
wherein for each of the red, green and blue sub-pixels, a

thickness of the plurality of organic layers in the first

region is greater than a thickness of the plurality of

organic layers in the second region.

19. The organic light emitting display apparatus of claim
18, wherein the thickness of the plurality of organic layers
in the first region of one of the red, green and blue sub-pixels
is greater than the thickness of the plurality of organic layers
in the first region of another of the red, green and blue
sub-pixels.

20. The organic light emitting display apparatus of claim
18, wherein for each of the red, green and blue sub-pixels,
a width of the first region is greater than a width of the
second region.
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