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(57) ABSTRACT

Provided is an organic light emitting display apparatus. The
organic light emitting display apparatus includes: a first
anode; a second anode which spaced apart from the first
anode; a bank between the first anode and the second anode;
and at least one common layer extending onto a top surface
of the first anode, a top surface of the bank, and a top surface
of the second anode, in which a perimeter of the top surface
of the bank on the cross-section is 77 um or larger. Accord-
ingly, current leakage between adjacent sub pixels may be
minimized.
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ORGANIC LIGHT EMITTING DISPLAY
APPARATUS

TECHNICAL FIELD

[0001] The present disclosure relates to an organic light
emitting display apparatus, and more particularly, to an
organic light emitting display apparatus in which current
leakage caused by a common layer which is shared by
adjacent sub pixels is reduced.

BACKGROUND ART

[0002] An organic light emitting display apparatus (OLED
apparatus) is a next-generation display apparatus having
self-luminance characteristics. Specifically, the organic light
emitting display apparatus is a display apparatus in which
holes and electrons injected from an anode and a cathode are
recoupled to each other in a light emitting layer to form an
exciton and light having a specific wavelength is generated
by emitting energy of the exciton.

[0003] The OLED apparatus does not need a separate light
source unlike a liquid crystal display apparatus. Thus, the
OLED apparatus can be manufactured into a lightweight and
thin form. Further, the OLED apparatus is advantageous in
terms of a viewing angle, a contrast ratio, a response speed,
and power consumption, as compared with a liquid crystal
display apparatus. Therefore, the OLED apparatus has been
researched as a next-generation display apparatus.

DISCLOSURE OF INVENTION
Technical Problem

SUMMARY

[0004] The OLED apparatus may include a light emitting
layer having a patterned structure according to designs.
[0005] The OLED apparatus including a light emitting
layer having a patterned structure has a structure in which
organic light-emitting layers emitting different color light
are separated for every sub pixel. For example, a red light
emitting layer emitting red light, a green light emitting layer
emitting green light, and a blue light emitting layer emitting
blue light are configured to be separated in a red sub pixel,
a green sub pixel, and a blue sub pixel, respectively. In each
of the red light emitting layer, the green light emitting layer,
and the blue light emitting layer, holes and electrons sup-
plied through two electrodes are coupled to each other to
emit light. A pattern of each of the light emitting layers may
be deposited using a mask which is open for every sub
pixels, for example, a fine metal mask (FMM).

[0006] Additional organic layers, such as an injecting
layer or a transporting layer, which improve a light emission
efficiency of the organic light-emitting device may be further
disposed between two electrodes, in addition to the light-
emitting layer. At least some organic layers among the
additional organic layers may have a common structure to be
commonly disposed for a plurality of sub pixels, in order to
achieve an advantage on a manufacturing process.

[0007] Here, the layer having the common structure may
be formed using the same mask in which all sub pixels are
open. The layer having the common structure may be
deposited as the same structure in all the sub pixels with no
particular pattern for every sub pixel. That is, a layer having
the common structure is disposed to be extend from one sub
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pixel to another without a disconnected portion so that the
common layer is shared by a plurality of sub pixels. The
layer having the common structure may be referred to as a
common layer or a common structure layer.

[0008] Forexample, in addition to the light emitting layer,
a hole injecting layer or a p-type hole transporting layer may
be further disposed between two electrodes to allow the hole
to smoothly move. On the p-type hole transporting layer, a
p-type dopant formed of an inorganic material is doped. The
hole injecting layer or the p-type hole transporting layer may
have a common structure to be shared by the plurality of sub
pixels.

[0009] However, there are following problems. Like the
hole injecting layer or the p-type hole transporting layer, at
least some organic layers among the additional organic
layers are configured to have the common structure. There-
fore, when a driving voltage is applied to a specific sub
pixel, the current flows to adjacent sub pixels through the
hole injecting layer or the p-type transporting layer having
the common structure, that is, current leakage may occur.
Due to the current leakage, another unexpected sub pixel
emits light causing color mixture between sub pixels. Fur-
ther, brightness of a sub pixel is lowered. Therefore, the
current leakage is a major cause of lowering a display
quality of the OLED apparatus and increasing power con-
sumption.

[0010] The color mixture problem between sub pixels by
the current leakage may be more serious when the OLED
apparatus is driven at a low gray scale. That 1s, at an initial
time to reach a turn-on voltage applied between two elec-
trodes, the color mixture problem between sub pixels may be
more seriously generated due to a difference of turn-on
voltages of adjacent sub pixels.

[0011] Here, the turn-on voltage refers to a driving voltage
which is applied to an organic light-emitting device at a time
when light is emitted from one sub pixel. In other words, the
turn-on voltage is a minimum value of a driving voltage to
drive one sub pixel. Further, the gray scale refers to a
number of minimum brightness units which can be repre-
sented by the organic light-emitting device or levels of
individual steps. The gray scale is increased as a driving
voltage is increased since a time when the turn-on voltage is
applied. In this specification, in the entire gray scales of the
organic light-emitting device, a level corresponding to
approximately lower 30% of gray scales refers to a low gray
scale. For example, when the organic light-emitting device
has 0 to 255 gray scales, 0 to 85 gray scales may be
considered as low gray scales.

[0012] The above-described OLED apparatus including a
light emitting layer having a patterned structure has a
different turn-on voltage due to difference of the light
emitting layer for every sub pixel. For example, a turn-on
voltage which drives the red sub pixel on which the red light
emitting layer is disposed may be lower than a turn-on
voltage which drives the blue sub pixel on which the blue
light emitting layer is disposed.

[0013] As described above, with the structure in which the
turn-on voltages of adjacent sub pixels are different from
each other, when a sub pixel having a higher turn-on voltage
is driven, undesired light may be generated in an adjacent
pixel having a lower turn-on voltage. A barrier of the sub
pixel having a lower turn-on voltage through which the
current flows is lower than that of the sub pixel having a
higher turn-on voltage. Therefore, the current leaked
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through the additional organic layer having a common
structure easily flows to the sub pixel having a lower turn-on
voltage than the sub pixel having a higher turn-on voltage.
Therefore, even though the driving voltage is not applied,
the light may be emitted from the sub pixel having a low
turn-on voltage.

[0014] Therefore, an object of an exemplary embodiment
of the present disclosure is to provide an organic light
emitting display apparatus in which current leakage between
adjacent sub pixels is minimized by optimizing a shape of a
bank, without changing a design of the light-emitting device.
[0015] Objects of the exemplary embodiment of the pres-
ent 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.

[0016] An aspect of the present disclosure provides an
organic light emitting display apparatus, including: a first
anode; a second anode spaced apart from the first anode; a
bank between the first anode and the second anode; and at
least one common layer extending onto a top surface of the
first anode, a top surface of the bank, and a top surface of the
second anode, in which a perimeter of the top surface of the
bank on the cross-section is 77t um or larger. Accordingly,
current leakage between adjacent sub pixels may be mini-
mized.

[0017] Another aspect of the present disclosure provides
an organic light emitting display apparatus including a
plurality of anodes, a cathode on the plurality of anodes; at
least one common layer between the plurality of anodes and
the cathodes and shared among adjacent sub pixels; and a
bank that divides the adjacent sub pixels and covers ends of
the plurality of anodes, in which the bank has a shape in
which a leaked current flowing onto the common layer
disposed on the bank has a value of 15 pA or lower.

[0018] According to the exemplary embodiment of the
present disclosure, a bank has a shape which may increase
a resistance of a common layer on a top surface of the bank.
Therefore, the current leakage between adjacent sub pixels
may be reduced.

[0019] According to the exemplary embodiment of the
present disclosure, a perimeter of the top surface of the bank
on a cross-section is optimized. Therefore, the current which
is leaked through the common layer disposed on the bank is
reduced, thereby improving a display quality of the organic
light emitting display apparatus.

[0020] According to an exemplary embodiment of the
present disclosure, a shape of a bank between adjacent sub
pixels is optimized without changing a design of the light-
emitting device, to reduce the current leakage. Therefore, the
light-emitting device may be freely designed.

[0021] According to the exemplary embodiment of the
present disclosure, the perimeter of the top surface of the
bank is optimized without changing an interval between
adjacent sub pixels. Therefore, an aperture ratio may
increase.

[0022] According to an exemplary embodiment of the
present disclosure, the current leakage between the adjacent
sub pixels is minimized by optimizing a shape of the bank.
Therefore, there is no need to reduce an amount of an
inorganic material included in the common layer of the
organic light-emitting device, so that a lifetime of the
organic light emitting display apparatus may be prolonged.
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[0023] 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.

[0024] The objects to be achieved by the present disclo-
sure, the means for achieving the objects, and effects of the
present disclosure described above do not specify essential
features of the claims, and, thus, the scope of the claims is
not limited to the disclosure of the present disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] 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:
[0026] FIG. 1 is a plane view illustrating an organic light
emitting display apparatus according to an exemplary
embodiment of the present disclosure;

[0027] FIG. 2is a cross-sectional view taken along the line
I-I' of FIG. 1;
[0028] FIGS. 3 to 5 are cross-sectional views explaining

resistance of a common layer in accordance with a shape of
a bank; and

[0029] FIG. 6 is a graph illustrating a lifetime of an
organic light emitting display apparatus in accordance with
an amount of a dopant included in a common layer.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

[0030] 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 exemplary embodiment disclosed herein but
will be implemented in various forms. The exemplary
embodiments are provided by way of example only so that
a person of ordinary 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.

[0031] 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, a detailed explanation of known related tech-
nologies may be omitted to avoid unnecessarily obscuring
the subject matter of the present disclosure.

[0032] Theterms such as “including,” “having,” and “con-
sist of” 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 may include plural
unless expressly stated otherwise.

[0033] Components are interpreted to include an ordinary
error range even if not expressly stated.

[0034] When the position relation between two parts is
described using the terms such as “on”, “above”, “below”,
and “next”, one or more parts may be positioned between the
two parts unless the terms are used with the term “imme-
diately” or “directly” is not used.
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[0035] When the relation of a time sequential order is
described using the terms such as “after”, “continuously to”,
“next to0”, and “before”, the order may not be continuous
unless the terms are used with the term “immediately” or
“directly”.

[0036] 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 may be a second component in a technical
concept of the present disclosure.

[0037] 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.

[0038] The features of various embodiments of the present
disclosure can be partially or entirely bonded to or combined
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.

[0039] Hereinafter, exemplary embodiments of the present
disclosure will be described in detail with reference to the
accompanying drawings as follows.

[0040] FIG. 1 is a plane view illustrating an organic light
emitting display apparatus 100 according to an exemplary
embodiment of the present disclosure. FIG. 2 is a cross-
sectional view taken along the line I-I' of FIG. 1. Referring
to FIGS. 1 and 2, the organic light emitting display apparatus
100 includes a substrate 110, a plurality of organic light-
emitting devices ED, and a bank 150.

[0041] Referring to FIG. 1, the organic light emitting
display apparatus 100 includes a plurality of sub pixels SP
and a non-sub pixel NSP. The sub pixel SP refers to a
minimum unit of an area where the light is actually emitted
and also referred to as a sub pixel area. The non-sub pixel
Non-SP refers to a remaining area where no light is emitted.
Further, a plurality of sub pixels R-SP, G-SP, and B-SP are
configured to become one pixel which forms white light. For
example, as illustrated in FIG. 1, a red sub pixel R-SP, a
green sub pixel G-SP, and a blue sub pixel B-SP form one
pixel.

[0042] The organic light emitting display apparatus 100
includes a light-emitting device ED in every sub pixel.
Specifically, the red light-emitting device R-ED is located in
the red sub pixel R-SP, the blue light-emitting device B-ED
is located in the blue sub pixel B-SP, and the green light-
emitting device G-ED is located in the green sub pixel G-SP.
In FIG. 2, for the convenience of description, only the red
light-emitting device R-ED and the blue light-emitting
device B-ED of adjacent sub pixels R-SP and B-SP are
illustrated. Further, even though not illustrated in the draw-
ing, each sub pixel G-SP, R-SP, and B-SP may further
include at least one thin film transistor and a capacitor which
supply various signals to the light-emitting devices G-ED,
R-ED, and B-ED.

[0043] A main peak wavelength of light emitted from the
red sub pixel R-SP or the red light-emitting device R-ED
may be in the range of 600 nm or higher and 650 nm or
lower. Further, a main peak wavelength of light emitted from
the green sub pixel G-SP or the green light-emitting device
G-ED may be in the range of 510 nm or higher and 560 nm
or lower. Furthermore, a main peak wavelength of light
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emitted from the blue sub pixel B-SP or the blue light-
emitting device B-ED may be in the range of 430 nm or
higher and 480 nm or lower.

[0044] Referring to FIG. 2, the red light-emitting device
R-ED is disposed in the red sub pixel R-SP. The red
light-emitting device R-ED includes a first anode 121, a
cathode 140, and a red light-emitting unit 130R which
includes a common layer 131 and a red light-emitting layer
132R. The red light-emitting device R-ED emits red light.
Further, the blue light-emitting device B-ED is disposed in
the blue sub pixel B-SP. The blue light-emitting device
B-ED includes a second anode 122, a cathode 140, and a
blue light-emitting unit 130B which includes a common
layer 131 and a blue light-emitting layer 132B. The blue
light-emitting device B-ED emits blue light.

[0045] A plurality of anodes 121 and 122 is disposed on
the substrate 110 to be spaced apart from each other.
Specifically, the first anode 121 is disposed corresponding to
the red sub pixel R-SP and the second anode 122 is disposed
corresponding to the blue sub pixel B-SP.

[0046] Here, when two components correspond to each
other, as seen from a cross-section, in view of a vertical
relationship of two components, one of the two components
is completely overlaid with the other component, regardless
of presence of another component between the two compo-
nents. It may be represented using various terms.

[0047] The first anode 121 and the second anode 122
overlap the red sub pixel R-SP and the blue sub pixel B-SP,
respectively. The first anode 121 and the second anode 122
are disposed to be separated from each other for every sub
pixel R-SP and B-SP. The first anode 121 and the second
anode 122 are electrodes which supply or transfer holes to
the light-emitting layers 132R and 132B of the light-emit-
ting units 130R and 130B. When the organic light emitting
display apparatus 100 according to an exemplary embodi-
ment of the present disclosure employs a top emission
method, the first anode 121 and the second anode 122 may
further include reflective layers, respectively, to reflect light
emitted from the light-emitting units 130R and 130B. There-
fore the light may be emitted upwardly (or in a direction
passing though the cathode 140). For example, the first
anode 121 and the second anode 122 may be configured to
have a double layered structure in which a transparent layer
and a reflective layer are deposited or a triple layered
structure in which a transparent layer, a reflective layer, and
a transparent layer are deposited. The transparent layer is
formed of a transparent conductive oxide (TCO) material
such as indium tin oxide (ITO) or indium zinc oxide (IZ0).
The reflective layer may be formed of a metal material such
as copper (Cu), silver (Ag), or palladium (Pd).

[0048] The red light-emitting unit 130R including the
common layer 131 and the red light-emitting layer 132R is
disposed on the first anode 121. The blue light-emitting unit
130B including the common layer 131 and the blue light-
emitting layer 132B is disposed on the second anode 122.
[0049] The common layer 131 is a layer having a common
structure. As illustrated in FIG. 2, the common layer 131 is
disposed to extend onto a top surface 121T of the first anode
121, a top surface 1507 of the bank 150, and a top surface
122T of the second anode 122. In other words, the common
layer 131 is deposited to have the same structure for all sub
pixels, without specific patterns for each of the sub pixels.
Further, the common layer 131 is connected or extends from
one sub pixel B-SP to another sub pixel R-SP without having
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a disconnected portion so that the common layer 131 is
shared by a plurality of sub pixels.

[0050] The common layer 131 may include at least one of
a hole injecting layer, a hole transporting layer, and a p-type
hole transporting layer. The hole injecting layer, the hole
transporting layer, or the p-type hole transporting layer on
which a p type dopant is doped, serves to smoothly transfer
the holes supplied from the anodes 121 and 122 to the
light-emitting layers 132R and 132B. Further, the hole
injecting layer, the hole transporting layer, or the p-type hole
transporting layer improves a hole injecting capacity of the
light-emitting device ED, thereby contributing to improve
the light emission efficiency.

[0051] The red light emitting layer 132R and the blue light
emitting layer 132B have patterned structures. As illustrated
in FIG. 2, the red light-emitting layer 132R corresponds to
the red sub pixel R-SP and the blue light-emitting layer
132B corresponds to the blue sub pixel B-SP. Further, the
red light-emitting layer 132R and the blue light emitting
layer 132B are configured to be separated from each other.
Alternatively, the red light-emitting layer 132R overlaps the
first anode and the blue light-emitting layer 132B overlaps
the second anode 122.

[0052] Here, when two components overlap each other, as
seen from a cross-section, in view of vertical relationship of
two components, one of the two components is at least
partially overlaid with the other component, regardless of
presence of another component between the two compo-
nents. It may be represented using various terms.

[0053] The light-emitting layers 132R and 132B may have
the same size as each sub pixel R-SP or B-SP. Even though
the light-emitting layers 132R and 132B do not have the
completely same size as the sub pixel, the light-emitting
layers 132R and 132B may be disposed to be spaced apart
from each other between adjacent sub pixels R-SP and B-SP.
For example, the light-emitting layers 132R and 132B
included in each light-emitting device R-ED or B-ED extend
onto the top surface 150T of the bank 150 beyond the sub
pixel R-SP or B-SP as illustrated in FIG. 2. Two adjacent
light emitting layers 132R and 132B may be disposed on the
top surface 150T of the bank 150 to be spaced apart from
each other. Alternatively, even though not illustrated in the
drawings, in accordance with a mask design, at least parts of
two adjacent light-emitting layers 132R and 132B may
overlap each other on the top surface 150T of the bank 150.
[0054] Each of the light emitting layers 132R and 132B
includes at least one host and at least one dopant. The dopant
is a material which is added to obtain light having a desired
wavelength and the host is a material which transfers energy
to the dopant.

[0055] A turn-on voltage to drive each of the sub pixels
R-SP and B-SP may vary depending on the material of the
light-emitting layers 132R and 132B. For example, in accor-
dance with a composition of the material of the light-
emitting layers 132R and 132B, a turn-on voltage to drive
the red sub pixel R-SP including the red light-emitting layer
132R may be lower than a turn-on voltage to drive the blue
sub pixel B-SP including the blue light-emitting layer 132B.
In other words, a minimum value of the driving voltage
applied to the first anode 121 allowing the blue light-
emitting layer 132B to emit light may be higher than a
minimum value of the driving voltage applied to the second
anode 122 allowing the red light-emitting layer 132R to emit
light.
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[0056] The cathode 140 is disposed on the red light-
emitting unit 130R and the blue light-emitting unit 130B.
The cathode 140 has a common structure and is commonly
disposed on the plurality of sub pixels R-SP and B-SP.
Further, the cathode supplies or transfers electrons to the
light-emitting layers 132R and 132B of the light-emitting
units 130R and 130B. For example, the cathode 140 may be
formed of a metal material such as silver (Ag), magnesium
(Mg), or Ag-Magnesium (Ag:Mg) or a TCO material such as
ITO or 1Z0.

[0057] The bank 150 divides adjacent sub pixels and is
disposed in a non-pixel area NSP. The bank 150 covers ends
of the plurality of anodes 121 and 122. Referring to FIG. 2,
the bank 150 is disposed between the first anode 121 and the
second anode 122. The bank 150 is configured to cover the
end of the first anode 121 and an end of the second anode
122 which is opposite to the end of the firs anode 121. The
bank 150 may be formed of an organic material. For
example, the bank 150 may be formed of any one of
polyimide and photo acryl, but is not limited thereto.

[0058] As mentioned above, the common layer 131, for
example, the hole injecting layer, the p-type hole transport-
ing layer or the hole transporting layer is configured to have
a common structure. Therefore, when the driving voltage is
applied to a specific sub pixel, the current leaks into the
adjacent sub pixel through the common layer 131. Accord-
ingly, an unexpected sub pixel emits light, which may cause
color mixture between sub pixels. That is, the turn-on
voltages between the light-emitting devices of the adjacent
sub pixels can be different from each other. In such case,
specifically, if a sub pixel with a higher turn-on voltage is
driven at a low gray scale, a sub pixel with a lower turn-on
voltage disposed adjacent to the sub pixel with the higher
turn-on voltage emits light. Therefore, color mixture
between sub pixels occurs and the brightness of the sub pixel
is lowered. As a result, the display quality of the organic
light emitting display apparatus is lowered and power con-
sumption is increased.

[0059] In the organic light emitting display apparatus 100
according to the exemplary embodiment of the present
disclosure, the current leakage between the sub pixels may
be minimized by optimizing a shape of the bank 150,
without changing the light-emitting device ED. Specifically,
the bank 150 of the organic light emitting display apparatus
100 according to an exemplary embodiment of the present
disclosure has a shape which may increase a resistance of the
common layer 131 disposed on the top surface 150T of the
bank 150. Therefore, the color mixture caused by the current
leakage between adjacent sub pixels R-SP and B-SP is
reduced. The display quality of the organic light emitting
display apparatus may be improved. Further, the shape of the
bank 150 between the adjacent sub pixels R-SP and B-SP is
optimized without changing a design of the light-emitting
device ED so that the current leakage is reduced. Therefore,
the light-emitting device ED may be designed with more
flexibility in their size and shape. This will be described in
detail with reference to FIGS. 3 to 5.

[0060] FIGS. 3 to 5 are cross-sectional views explaining
resistance of a common layer in accordance with a shape of
a bank 150.

[0061] First, referring to FIG. 3A, the common layer 131,
a part of the red light emitting layer 132R, and a part of the
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blue light emitting layer 132B are disposed on a top surface
150T of a first bank 150a which is located in the non-sub
pixel NSP.

[0062] The top surface 150T of the first bank 150a refers
to a region where an organic layer, such as the light-emitting
layers 132R and 132B or the common layer 131, is disposed.
A perimeter of the top surface 1507T of the first bank 150a
refers to an outer circumferential length of the first bank
150a. The perimeter is defined from a point where the top
surface of the first anode 121 meets the end of the first bank
150a to a point where the top surface of the second anode
122 meets the other end of the first bank 150a, on the
cross-section. Therefore, a radius of the first bank 150a
which defines a perimeter of the top surface 150T of the first
bank 150a on the cross-section corresponds to one half of
the distance from the point where the top surface of the first
anode 121 meets the end of the first bank 1504 to the point
where the top surface of the second anode 122 meets the
other end of the first bank 150a. The radius is denoted by “a”
in FIG. 3A. Alternatively, the radius of the first bank 150a
may be represented by a value of one half of the interval of
the non-pixel area NSP. Further, a height of the first bank
150a which defines a perimeter of the top surface 150T of
the first bank 150a on the cross-section corresponds to a
distance from a center of an imaginary line to a center of the
top surface 150T of the first bank 150a. The imaginary line
is from the point where the top surface of the first anode 121
meets the end of the first bank 150a to the point where the
top surface of the second anode 122 meets the other end of
the first bank 150a. The height is denoted by “b,” in FIG.
3A.

[0063] In this case, as illustrated in FIG. 3A, a length L of
the perimeter of the top surface 1507 of the first bank 1504
on the cross-section satisfies the following Equation 1.

n { Sla+by) [Equation 1]

L~
2

abl 1

4 a+b )

[0064] Equation 1 represents an approximate value indi-
cating the length of the perimeter of an ellipse using Simp-
son’s rule.

[0065] The thickness of the common layer 131 located on
the top surface 150T of the bank 1504 has a value of T;.

[0066] Next, referring to FIG. 3B, a height b, of the
second bank 1505 has a higher value than the height b, of the
first bank 150¢ illustrated in FIG. 3A. A radius “a” of the
second bank 1505 is equal to the radius “a” of the first bank
150q. That is, according to this structure, only the height of
the bank is changed to have a larger value without changing
an interval between adjacent sub pixels R-SP and B-SP, that
is, an interval of the non-sub pixels NSP.

[0067] In this case, the perimeter of the top surface 150T
of the second bank 1505 on the cross-section has a larger
value than the perimeter of the top surface of the first bank
150q on the cross-section. For example, when the radius a of
the first bank 150¢ is 11 um and the height b, of the first bank
150q is 2 pm, the perimeter of the top surface 150T of the
first bank 150a is approximately 7.287% um, in accordance
with Equation 1. In comparison with this, when the radius a
of the second bank 1505 is 11 um, which is equal to the
radius “a” of the first bank 150a and the height b, of the
second bank 1505 is 4 um, the perimeter of the top surface
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150T of the second bank 1505 is approximately 7.91x pm,
in accordance with Equation 1.

[0068] That is, as the height of the bank increases, the
perimeter of the top surface of the bank also increases. This
means that the common layer 130 located on the bank is
formed to expand on a wider surface. Therefore, the thick-
ness of the common layer 131 has a relatively small value.
To be more specific, when the intervals of the non-sub pixels
NSP are equal to each other, amounts of the common layers
131 which are deposited on the bank are equal. Further, the
perimeter of the top surface 1507 of the second bank 1505
is larger than the perimeter of the top surface 150T of the
first bank 150a. Therefore, the thickness T, of the common
layer 131 formed on the top surface 1507 of the second bank
1504 is smaller than the thickness T, of the common layer
131 formed on the top surface 150T of the first bank 150a.
[0069] When the thickness of the common layer 131 is
reduced, the resistance of the common layer 131 increases.
Therefore, an amount of leaked current which flows into the
common layer 131 is reduced. Generally, the resistance is
proportional to a length of an object and is proportional to
across section thereof. Since the length of the common layer
131 is proportional to the perimeter of the top surface of the
bank, the length of the common layer 131 located on the top
surface 150T of the second bank 1505 is larger than the
length of the common layer 131 located on the top surface
150T of the first bank 150a. Further, as mentioned above, the
thickness T, of the common layer 131 located on the top
surface 150T of the second bark 1504 is smaller than the
thickness T, of the common layer 131 located on the top
surface 1507 of the first bank 150a. Accordingly, the resis-
tance of the common layer 131 located on the top surface
150T of the second bank 1505 is larger than the resistance
of the common layer 131 located on the top surface 150T of
the first bank 150qa. Therefore, the amount of leaked current
flowing into the common layer 131 located on the top
surface 150T of the second bank 15056 may be relatively
reduced.

[0070] In order to minimize the color mixture problem
between adjacent sub pixels R-SP and B-SP, the leaked
current flowing onto the common layer 131 located on the
bank 150 disposed between the adjacent sub pixels R-SP and
B-SP may have a value of 15 pA or lower. In other words,
the leaked current flowing onto the common layer 131 on the
bank 150 in the non-sub pixel NSP may have a value of 15
1A or lower. In such case, the blue light-emitting layer 132B
of the blue light-emitting device B-ED having a relatively
large turn-on voltage emits light. However, the red light-
emitting layer 132R of the red light-emitting device R-ED
having a relatively small turn-on voltage may not emit light.
[0071] In order to allow the leaked current flowing onto
the common layer 131 on the bank 150 in the non-sub pixel
NSP to have a value of 15 pA or lower, the resistance of the
common layer 131 on the bank 150 needs to have a large
value. As described above, when the intervals between
adjacent sub pixels R-SP and B-SP are equal to each other,
the perimeter of the top surface 150T of the bank 150 may
be increased by increasing the height of the bank 150. Thus,
the resistance of the common layer 131 on the bank 150 may
increase. Desirably, the shape of the bank 150 is configured
such that the perimeter of the top surface 150T of the bank
150 on the cross-section is 7z um or larger. Therefore, the
leaked current flowing onto the common layer 131 on the
bank 150 in the non-sub pixel NSP may be reduced. For
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example, as illustrated in FIG. 3, when the bank 150 has an
elliptical shape in which a radius is 11 pm and a height is 2
um or larger, the perimeter of the top surface 150T of the
bank 150 on the cross-section has a value of 7m pm.
Therefore, the current leakage between the red sub pixel
R-SP and the blue sub pixel B-SP is reduced, so that the
color mixture between sub pixels R-SP and B-SP is also
reduced. Therefore, the display quality of the organic light
emitting display apparatus 100 may be improved.

[0072] Referring to FIG. 4, at the same interval as the
interval of the non-sub pixels NSP in which the first bank
150q illustrated in FIG. 3A is disposed, a third bank 150¢ has
the same height b, as the first bank 1504 and has a plurality
of peaks. Specifically, as illustrated in FIG. 4, the third bank
150¢ has a shape in which two ellipses whose radius is a/2
and height is b, are connected. In other words, the third bank
150¢ has a shape formed by two peaks whose radius is a/2
and height is b,.

[0073] In this case, the perimeter of the top surface 150T
of the third bank 150¢ on the cross-section has a value larger
than the perimeter of the top surface 150T of the first bank
150q on the cross-section. For example, when the radius a of
the first bank 150a is 11 um and the height 151 of the first
bank 150a is 2 pm, the perimeter of the top surface 150T of
the first bank 150q is approximately 7.287 um, in accor-
dance with Equation 1. Meanwhile, when the radius a/2 of
one ellipse of the third bank 150¢ is 5.5 wm and the height
b, is 2 um, the perimeter of the top surface 150T of the third
bank 150c¢ is approximately 7.91z wum, in accordance with
Equation 1

[0074] Since the perimeter of the top surface 150T of the
third bank 150¢ is larger than the perimeter of the top surface
150T of the first bank 150a, a thickness T; of the common
layer 131 formed on the top surface 1507T of the third bank
150c is smaller than the thickness T, of the common layer
131 formed on the top surface 150T of the first bank 150q.
Accordingly, the resistance of the common layer 131 located
on the top surface 1507 of the third bank 150¢ is larger than
the resistance of the common layer 131 located on the top
surface 1507 of the first bank 150a. Therefore, the amount
of leaked current flowing into the common layer 131 located
on the top surface 150T of the third bank 150¢ may be
relatively reduced. That is, the bank 150c is configured such
that the perimeter of the top surface 150T on the cross-
section has a value of 7m um or larger and the leaked current
flowing onto the common layer 131 on the third bank 150¢
has a value of 15 pA or lower. Therefore, the current leakage
between adjacent sub pixels R-SP and B-SP is reduced,
thereby the color mixture between the sub pixels R-SP and
B-SP may be reduced.

[0075] The bank of the organic light emitting display
apparatus 100 according to an exemplary embodiment of the
present disclosure may have various shapes whose perimeter
of the top surface of the bank on the cross-section is 77 pm
or larger. For example, the bank may have an elliptical shape
having at least one peak as illustrated in FIGS. 3 and 4 or
may have a circular shape whose top surface is flat, as
illustrated in FIG. 5. Specifically, referring to FIG. 5, a
perimeter of a top surface 150T of a fourth bank 1504 is 7x
um or larger and the leaked current flowing onto the com-
mon layer 131 on the fourth bank 1504 may be 15 uA or
lower. However, the present disclosure is not limited thereto.
The bank 150 between adjacent sub pixels R-SP and B-SP
may be implemented to have various shapes designed such
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that the perimeter of the top surface 150T of the bank 150
on the cross-section is 7m pm or larger. Therefore, the
unexpected current leakage through the common layer 131
on the bank 150 is reduced, so that the display quality of the
organic light emitting display apparatus 100 may be
improved. Further, a shape of a bank 150 is optimized
without changing a design of the light-emitting devices
R-ED and B-ED to reduce the current leakage. Therefore,
the light-emitting devices R-ED and B-ED may be freely
designed. Further, the perimeter of the top surface of the
bank 150 is optimized by adjusting only the height or the
shape of the bank 150 without changing an interval between
adjacent sub pixels R-SP and B-SP, that is, intervals of the
non-sub pixels NSP. Therefore, an aperture ratio of the
organic light emitting display apparatus 100 can increase.
[0076] FIG. 6 is a graph illustrating a lifetime of an
organic light emitting display apparatus 100 in accordance
with an amount of a dopant included in a common layer 131.
[0077] As described above, the resistance of the common
layer located on the bank is increased by optimizing a shape
of the bank disposed between adjacent sub pixels, to reduce
leaked current which may be generated between the adjacent
sub pixels.

[0078] When the common layer on the bank includes a
hole transporting layer on which an inorganic material is
doped, for example, a p-type dopant is doped, as a doped
amount of the inorganic material is increased, a hole inject-
ing or hole transporting capacity of the light-emitting device
is improved. However, an amount of current which leaks
into the adjacent sub pixel through the common layer, also
increases.

[0079] That is, in order to reduce the current leakage
between adjacent sub pixels, an amount of the inorganic
material which is doped on the common layer may be
reduced, which may result in lowering the performance of
the light-emitting device. In contrast, according to the exem-
plary embodiment of the present disclosure, the shape of the
bank of the organic light emitting apparatus is optimized to
increase the resistance of the common layer located on the
bank. Therefore, the amount of the inorganic material doped
on the common layer does not need to be reduced, so that the
performance lowering of the light-emitting device may be
minimized.

[0080] Referring to FIG. 6, in a structure where lithium
(Li) which is an inorganic material is doped on the common
layer, when an amount of doped lithium (L) is 0.5% and it
is assumed that initial brightness of the organic light emit-
ting display apparatus is 100%, a time when the brightness
is reduced by 95% may be approximately 500 hr. In com-
parison with this, when an amount of lithium (Li) which is
doped on the common layer is 1%, a time when the
brightness is reduced by 95% is increased to approximately
560 hr. Further, when an amount of lithium (Li) which is
doped on the common layer is 2%, it is understood that a
time when the brightness is reduced by 95% is significantly
increased to approximately 690 hr.

[0081] That is, according to the exemplary embodiment of
the present disclosure, the current leakage between the
adjacent sub pixels is minimized by optimizing a shape of
the bank located between adjacent sub pixels. Therefore,
there is no need to reduce an amount of inorganic material
included in the common layer of the organic light-emitting
device, so that a lifetime of the organic light emitting display
apparatus may be prolonged.
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[0082] The exemplary embodiments of the present disclo-
sure can also be described as follows:

[0083] According to an aspect of the present disclosure, an
organic light emitting display apparatus includes: a first
anode; a second anode which spaced apart from the first
anode; a bank between the first anode and the second anode;
and at least one common layer extending onto a top surface
of the first anode, a top surface of the bank, and a top surface
of the second anode, in which a perimeter of the top surface
of the bank on the cross-section is 7x um or larger. Accord-
ingly, current leakage between adjacent sub pixels may be
minimized.

[0084] The organic light emitting display apparatus
according to an exemplary embodiment of the present
disclosure may further include a red light-emitting layer
which overlaps the first anode; and a blue light-emitting
layer which overlaps the second anode.

[0085] A minimum value of a driving voltage applied to
the first anode to allow the blue light-emitting layer to emit
light may be higher than a minimum value of a driving
voltage applied to the second anode to allow the red light-
emitting layer to emit light.

[0086] When the blue light-emitting layer emits light, a
leaked current flowing onto the common layer on the top
surface of the bank may be 15 pA or lower so as not to allow
the red light-emitting layer to emit light.

[0087] The bank may have a plurality of peaks.

[0088] According to another aspect of the present disclo-
sure, an organic light emitting display apparatus includes a
plurality of anodes, a cathode on the plurality of anodes; at
least one common layer between the plurality of anodes and
the cathodes shared among adjacent sub pixels; and a bank
which divides the adjacent sub pixels and covers ends of the
plurality of anodes, in which the bank has a shape in which
a leaked current flowing onto the common layer disposed on
the bank has a value of 15 pA or lower.

[0089] The bank may have a shape such that a perimeter
of the bank on the cross-section is 77 um or larger.

[0090] The bank may have a plurality of peaks.

[0091] The adjacent sub pixels may be a red sub pixel and
a blue sub pixel.

[0092] The organic light emitting display apparatus
according to an exemplary embodiment of the present
disclosure may further include a red light-emitting layer
corresponding to the red sub pixel; and a blue light-emitting
layer corresponding to the blue sub pixel.

[0093] A turn-on voltage to drive the red light-emitting
layer may be smaller than a turn-on voltage to drive the blue
light-emitting layer.

[0094] 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 may 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 pur-
poses 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
embodiments are illustrative in all aspects and do not limit
the present disclosure. The protective scope of the present
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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 anode;

a second anode which spaced apart from the first anode;

a bank between the first anode and the second anode; and

at least one common layer extending onto a top surface of

the first anode, a top surface of the bank, and a top
surface of the second anode,

wherein a perimeter of the top surface of the bank on the

cross-section is 7w pum or larger.

2. The organic light emitting display apparatus according
to claim 1, further comprising:

ared light-emitting layer that overlaps the first anode; and

a blue light-emitting layer that overlaps the second anode.

3. The organic light emitting display apparatus according
to claim 2, wherein a minimum value of a driving voltage
applied to the first anode to allow the blue light-emitting
layer to emit light, is higher than a minimum value of a
driving voltage applied to the second anode to allow the red
light-emitting layer to emit light.

4. The organic light emitting display apparatus according
to claim 3, wherein when the blue light-emitting layer emits
light, a leaked current flowing onto the common layer on the
top surface of the bank is 15 pA or lower so as not to allow
the red light-emitting layer to emit light.

5. The organic light emitting display apparatus according
to claim 1, wherein the bank has a plurality of peaks.

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

a plurality of anodes;

a cathode on the plurality of anodes;

at least one common layer between the plurality of anodes

and the cathodes shared among adjacent sub pixels; and
abank that divides the adjacent sub pixels and covers ends
of the plurality of anodes,

wherein the bank with a shape in which a leaked current

flowing onto the common layer on the bank has a value
of 15 pA or lower.

7. The organic light emitting display apparatus according
to claim 6, wherein the bank has a shape such that a
perimeter of the bank on the cross-section is 77t um or larger.

8. The organic light emitting display apparatus according
to claim 7, wherein the bank has a plurality of peaks.

9. The organic light emitting display apparatus according
to claim 6, wherein the adjacent sub pixels are a red sub
pixel and a blue sub pixel.

10. The organic light emitting display apparatus according
to claim 9, further comprising:

a red light-emitting layer corresponding to the red sub

pixel; and

a blue light-emitting layer corresponding to the blue sub

pixel.

11. The apparatus according to claim 10, wherein a
turn-on voltage to drive the red light-emitting layer is
smaller than a turn-on voltage to drive the blue light-
emitting layer.
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