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(57) ABSTRACT

Discussed in an organic light emitting display device includ-
ing a first pixel, and a second pixel being adjacent the first
pixel, wherein each of the first pixel and the second pixel
includes a plurality of subpixels, wherein the plurality of
subpixels include a green subpixel, a red subpixel, and a blue
subpixel, and wherein the red subpixel and the blue subpixel
are shared by the first pixel and the second pixel.
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ORGANIC LIGHT EMITTING DISPLAY
DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the priority benefit of
Korean Patent Application No. 10-2016-0043747 filed on
Apr. 8, 2016 and No. 10-2016-0097562 filed on Jul. 29,
2016, all of which are hereby incorporated by reference as
if fully set forth herein.

BACKGROUND OF THE INVENTION

Field of the Invention

[0002] The present disclosure relates to an organic light
emitting display device, and more particularly, to an organic
light emitting display device with an improved cognitive fill
factor, minimized lattice defects, and minimized color
fringe.

Description of the Related Art

[0003] Recently, as society advances to the information
society, the field of display devices which visually express
electrical information signals is rapidly advancing. Thus,
various display devices with performance, such as thinness,
lightness, and low power consumption have been developed.
[0004] As specific examples of the display devices as
described above, there are a liquid crystal display (LCD)
device, a plasma display panel (PDP) device, a field emis-
sion display (FED) device, and an organic light emitting
display (OLED) device.

[0005] 1In particular, the organic light emitting display
device attracts much attention as a self-light emitting ele-
ment since the organic light emitting display device is fast
in response time and has excellent light emitting efficiency,
high brightness, and a wide viewing angle compared to the
other display devices.

[0006] In addition, an organic light emitting diode, which
is applied to the organic light emitting display device, is a
next-generation light source that has self-luminance charac-
teristics and is excellent compared to the liquid crystal in
terms of a viewing angle, contrast, a response time, power
consumption, and the like. In addition, the organic light
emitting element has a surface light emitting structure, and
thus may be easily used to implement a flexible display
device.

[0007] The organic light emitting display device includes
plurality of subpixels including red subpixels, green subpix-
els, and blue subpixels. The red subpixels, the green sub-
pixels, and the blue subpixels emit red light, green light, and
blue light, respectively, and a full-color image may be
implemented by means of the plurality of subpixels.
[0008] Recently, in order to implement a high-resolution
image of the organic light emitting display device, research
is being actively conducted on pixel structures such as
aperture ratios of the subpixels or positions of the subpixels.
In general, the subpixels in the organic light emitting display
device has a symmetrical structure in which the subpixels
are spaced apart from each other at an equal interval in a row
direction (horizontal direction) or in a column direction
(vertical direction) or the subpixels are disposed alternately
and regularly. In particular, recently, an organic light emit-
ting display device 1s widely used which has a checkerboard
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pattern structure in which a green subpixel and a blue
subpixel are arranged in one pixel, a green subpixel and a red
subpixel are arranged in the other pixel, and then each of the
pixels are alternately arranged.

[0009] However, in this structure, all of the subpixels for
three colors, red (R), green (G), and blue (B) are not
arranged in a single pixel, and only the red and green
subpixels are arranged in the single pixel, or only the blue
and green subpixels are arranged in the single pixel, such
that two colors are arranged in the single pixel. In this
structure, a rendering technique, which controls and uses
colors of adjacent pixels in order to generate an image with
actual colors, is used. However, in comparison with the
structure in which three colors are arranged in the single
pixel, in the instance of the structure in which two colors are
arranged in the single pixel, intervals between the subpixels
are large, and a cognitive fill factor, which is substantially
recognized by a user, deteriorates, because all of three colors
of light are not emitted.

[0010] In addition, in the instance of the organic light
emitting display device which has a symmetrical pixel
structure or a pixel structure having a checkerboard pattern
as described above, there are problems in that lattice defects
(artifacts) are visually detected between the subpixels
because of the regular arrangement of black matrixes, and
there occurs color fringe in which at an edge of'a small-sized
letter or picture, a single color of the RGB colors is visually
detected or an unintended color is visually detected due to a
mixture of the RGB colors.

SUMMARY OF THE INVENTION

[0011] The inventors of the present disclosure recognized
that symmetry and regularity are increased and thus a lattice
defect occurs since subpixels in an organic light emitting
display device are disposed to have a symmetrical structure
or a checkerboard structure, and a cognitive fill factor
deteriorates and thus the lattice defect becomes more severe
as subpixels having only two colors are arranged in the
single pixel. In addition, the inventors of the present disclo-
sure recognized that color fringe occurs since the subpixels
are regularly arranged, the subpixel for a particular color is
arranged to be biased toward one side in the single pixel, and
the subpixels are arranged in accordance with a predeter-
mined scheme or a regular scheme. Accordingly, the inven-
tors of the present disclosure invented an organic light
emitting display device in which each of the pixels is
configured to share one of the subpixels with the adjacent
pixel, the adjacent two pixels are configured to be asym-
metrical with respect to each other, and arranged in a pattern
in which the adjacent pixels have repeated arrangement in
two periods, and as a result, it is possible to improve a
cognitive fill factor and minimize a lattice defect and color
fringe.

[0012] An object to be achieved by the present disclosure
is to provide an organic light emitting display device in
which a green subpixel is included in a single pixel, and a
blue subpixel and a red subpixel, which are shared by
adjacent pixels, are partially included in the single pixel,
unlike the structure in which two subpixels are included in
the single pixel, thereby improving a cognitive fill factor,
which is substantially recognized by a user when imple-
menting high resolution, even in a state in which the pixel
has the same light emitting area.
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[0013] Another object to be achieved by the present dis-
closure is to provide an organic light emitting display device
capable of ensuring process characteristics by reducing the
physical number of subpixels arranged in the single pixel.
[0014] Still another object to be achieved by the present
disclosure is to provide an organic light emitting display
device in which two subpixels are arranged so as not to be
symmetrical with an adjacent column, thereby uniformly
distributing each of the subpixels and thus reducing color
fringe.

[0015] The objects of the present disclosure are not limited
to the aforementioned objects, and other objects, which are
not mentioned above, will be apparent to a person having
ordinary skill in the art from the following description.
[0016] According to an aspect of the present disclosure, an
organic light emitting display device includes a first pixel
and a second pixel being adjacent to each other, and each of
the first pixel and the second pixel includes a plurality of
subpixels, the plurality of subpixels include a green sub-
pixel, a red subpixel, and a blue subpixel. In this instance,
the red subpixel and the blue subpixel are shared by the first
pixel and the second pixel. The organic light emitting
display device according to the example embodiment of the
present disclosure is configured such that the green subpixel
is included in the single pixel, and the blue subpixel and the
red subpixel, which are shared by the adjacent pixels, are
also partially included in the single pixel. As a result, it is
possible to improve a cognitive fill factor when implement-
ing high resolution even in a state in which the pixel has the
same light emitting area.

[0017] According to the organic light emitting display
device according to the example embodiment of the present
disclosure, two pixel groups which are vertically adjacent to
each other, are arranged such that the pixels which are
horizontally adjacent to each other are asymmetrical. As a
result, it is possible to reduce a lattice defect in which a black
lattice is visually detected at a bank layer between the
subpixels when light is emitted from the pixel. Further, it is
possible to minimize color fringe in which at an edge of an
image, colors are blurred or a single color of the RGB colors
is visually detected.

[0018] According to another aspect of the present disclo-
sure, an organic light emitting display device includes a
plurality of pixels, in which one pixel includes a first
subpixel, a second subpixel, and a third subpixel which emit
light with different colors, one pixel includes at least one
first subpixel, and the second subpixel and the third subpixel
which are shared with another pixel adjacent to the one
pixel, and one pixel and another pixel are vertically sym-
metrical.

[0019] According to another aspect of the present disclo-
sure, an organic light emitting device comprises a plurality
of pixels including a first pixel and a second pixel that is
adjacent to the first pixel, each of the plurality of pixels
including a plurality of subpixels, wherein the first pixel
shares at least one of the plurality of subpixels with a first
adjacent pixel, and the second pixel shares at least one of the
plurality subpixels with a second adjacent pixel, and the first
pixel and the second pixel are vertically symmetrical.
[0020] According to another aspect of the present disclo-
sure, an organic light emitting device includes subpixel
groups including a plurality of subpixels are repeatedly
arranged. Each of the subpixel groups includes a first
subpixel unit and a second subpixel unit which each include
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a single blue subpixel, a single red subpixel, and two green
subpixels, the two green subpixels of the first subpixel unit
are arranged to be spaced apart in different directions with
respect to a first extended line that runs through centers of
the blue subpixel and the red subpixel of the first subpixel
unit, and the two green subpixels of the second subpixel unit
are arranged to be spaced apart in the same direction with
respect to a second extended line that runs through centers
of the blue subpixel and the red subpixel of the second
subpixel unit.

[0021] Details of other example embodiments will be
included in the detailed description of the disclosure and the
accompanying drawings.

[0022] According to the present disclosure, the organic
light emitting display device according to the example
embodiment of the present disclosure is configured such that
the green subpixel is included in the single pixel, and the
blue subpixel and the red subpixel, which are shared by the
adjacent pixels, are also partially included in the single
pixel. As a result, it is possible to improve a cognitive fill
factor when implementing high resolution even in a state in
which the pixel has the same light emitting area.

[0023] According to the present disclosure, two pixel
groups which are vertically adjacent to each other are
arranged such that the pixels which are horizontally adjacent
to each other are asymmetrical. As a result, it is possible to
reduce a lattice defect in which a black lattice is visually
detected at a bank layer between the subpixels when light is
emitted from the pixel. Further, it is possible to minimize
color fringe in which at an edge of an image, colors are
blurred or a single color of the RGB colors is visually
detected.

[0024] According to the present disclosure, the green
subpixel, the blue subpixel, and the red subpixel are
arranged in the single pixel, and the blue subpixel and the
red subpixel are differently arranged for each column. As a
result, it is possible to improve a cognitive fill factor.
[0025] According to the present disclosure, the physical
number of subpixels arranged in the single pixel is reduced,
and as a result, it is possible to improve efficiency of the
manufacturing process and emit all of red light, green light,
and blue light from the single pixel.

[0026] According to the present disclosure, the two pixel
groups, which share the blue subpixel and the red subpixel
and are vertically adjacent to each other, are alternately
arranged to have repeated arrangement in two periods so as
not to be symmetrical with respect to the pixels horizontally
adjacent to each other, thereby uniformly distributing each
of the subpixels and thus reducing a color fringe.

[0027] According to the present disclosure, the green
subpixel is included in the single pixel, and the blue subpixel
and the red subpixel, which are shared by the adjacent
pixels, are partially included in the single pixel. Further, two
pixel groups, which are vertically adjacent to each other, are
arranged such that the pixels, which are horizontally adja-
cent to each other, are asymmetrical. As a result, it is
possible to minimize a lattice defect and color fringe due to
the regular arrangement of the subpixels.

[0028] According to the present disclosure, the two pixel
groups, which share the blue subpixel and the red subpixel
and are vertically adjacent to each other, and the pixels,
which are adjacent to the left and right sides of the two pixel
groups, are arranged to be asymmetrical. As a result, it is
possible to minimize a lattice defect and color fringe in
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which a black lattice is visually detected at the bank layer
between the subpixels when light is emitted from the pixel.
[0029] According to the present disclosure, since the sub-
pixels have symmetry, stress applied to the opening region
of the FMM during a deposition process using the FMM
may be dispersed. As a result, it is possible to minimize a
defect of the subpixel which is caused when light emitting
regions of the subpixels overlap each other because of a
non-uniform stress applied to the opening region of the
FMM, which is caused by a difference of tensile force of the
FMM that may be generated during the deposition process
using the FMM. In addition, since deformation of the FMM
may be minimized, precision of the process of depositing the
organic light emitting layer may be improved.

[0030] According to the present disclosure, the subpixels
are configured to have a shape having asymmetry, and as a
result, in an intance in which an interval between the
opening regions of the FMM is small, it is possible to
minimize a phenomenon in which the FMM is sagged or
curved by gravity during the deposition process using the
mask.

[0031] The effects of the present disclosure are not limited
to the aforementioned effects, and various other effects are
included in the present specification.

BRIEF DESCRIPTION OF THE DRAWINGS

[0032] 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:
[0033] FIGS. 1A and 1B are schematic top plan views for
explaining an organic light emitting display device accord-
ing to an example embodiment of the present disclosure;
[0034] FIG. 2 is a schematic cross-sectional view taken
along line II-IT' of FIG. 1A, for explaining the organic light
emitting display device according to the example embodi-
ment of the present disclosure;

[0035] FIG. 3 is a schematic top plan view for explaining
an outer periphery of an active area (A/A) of the organic
light emitting display device according to the example
embodiment of the present disclosure;

[0036] FIG. 4 is a schematic top plan view for explaining
an organic light emitting display device according to another
example embodiment of the present disclosure;

[0037] FIG. 5 is a schematic top plan view for explaining
an organic light emitting display device according to another
example embodiment of the present disclosure;

[0038] FIG. 6 is a schematic top plan view for explaining
an organic light emitting display device according to an
example embodiment of the present disclosure;

[0039] FIG. 7 is a schematic top plan view for explaining
an organic light emitting display device according to another
example embodiment of the present disclosure;

[0040] FIG. 8 is a schematic top plan view for explaining
an organic light emitting display device according to a
comparative example;

[0041] FIGS. 9A and 9B are images illustrating a simula-
tion implemented by the organic light emitting display
device according to the comparative example; and

[0042] FIGS. 10A and 10B are images illustrating a simu-
lation implemented by the organic light emitting display
device according to the example embodiment of the present
disclosure.
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DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0043] Advantages and features of the present disclosure,
and methods for accomplishing the same will be more
clearly understood from example embodiments described
below with reference to the accompanying drawings. How-
ever, the present disclosure is not limited to the following
example embodiments but may be implemented in various
different forms. The example embodiments are provided
only to complete disclosure of the present disclosure and to
fully provide a person having ordinary skill in the art to
which the present disclosure pertains with the category of
the disclosure, and the present disclosure will be defined by
the appended claims.

[0044] The shapes, sizes, ratios, angles, numbers, and the
like illustrated in the accompanying drawings for describing
the example embodiments of the present disclosure are
merely examples, and the present disclosure is not limited
thereto. Same reference numerals generally denote same
elements throughout the present specification. Further, in the
following description, a detailed explanation of known
related technologies may be omitted to avoid unnecessarily
obscuring the subject matter of the present disclosure. The
terms such as “including,” “comprising,” and “having” 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.

[0045] Components are interpreted to include an ordinary
error range even if not expressly stated.

[0046] 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”.

[0047] When an element or layer is referred to as being
“on” another element or layer, it may be directly on the other
element or layer, or intervening elements or layers may be
present.

[0048] 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.

[0049] Throughout the whole specification, the same ref-
erence numerals denote the same elements.

[0050] Since size and thickness of each component illus-
trated in the drawings are represented for convenience in
explanation, the present disclosure is not necessarily limited
to the illustrated size and thickness of each component.
[0051] 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.

[0052] Hereinafter, various example embodiments of the
present disclosure will be described in detail with reference
to the accompanying drawings.

[0053] FIG. 1A is a schematic top plan view for explaining
an organic light emitting display device according to an
example embodiment of the present disclosure. FIG. 1A



US 2017/0294491 Al

schematically illustrates only an arrangement structure in
which some pixels and some subpixels, which constitute the
organic light emitting display device, are arranged.

[0054] Referring to FIG. 1A, an organic light emitting
display device 100 includes a plurality of pixels. The plu-
rality of pixels includes a plurality of subpixels, respectively.
The subpixel is an element for displaying a single color, and
includes a light emitting region from which light is emitted,
and a non-light emitting region from which no light is
emitted, but in the present specification, only the region
from which light is emitted is defined as the subpixel. In
FIG. 1A, the hatched region refers to the subpixel. The
subpixels display particular colors in the organic light emit-
ting display device 100. For example, the subpixels include
a red subpixel SR, a green subpixel SG and a blue subpixel
SB, and emit red light, green light, and blue light, respec-
tively. However, the subpixels of the organic light emitting
display device 100 are not limited thereto, and the organic
light emitting display device 100 may further include a
white subpixel in addition to the green subpixel SG, the red
subpixel SR, and the blue subpixel SB.

[0055] Referring to FIG. 1A, one of the pixels of the
organic light emitting display device 100 includes the single
green subpixel SG, and shares the red subpixel SR and the
blue subpixel SB with the other pixel positioned adjacent to
one pixel in a column direction (Y-axis direction). In detail,
the first pixel PX1 includes the single green subpixel SG that
is non-shared, and shares the red subpixel SR and the blue
subpixel SB, at a lower side thereof, with the second pixel
PX2 adjacent to the first pixel PX1. In addition, like the first
pixel PX1, the second pixel PX2 includes the single green
subpixel SG, and shares the red subpixel SR and the blue
subpixel SB with the first pixel PX1. The red subpixel SR
and the blue subpixel SB may be shared in a vertical
direction, or may be shared in a horizontal direction. And,
the subpixels, which are shared by the first pixel PX1 and the
second pixel PX2, are not necessarily limited to the blue
subpixel SB and the red subpixel SR, and the subpixels,
which are shared by the first pixel PX1 and the second pixel
PX2, may be the green subpixel SG and the red subpixel SR,
or the green subpixel SG and the blue subpixel SB in
accordance with a design. Further, the red subpixel SR and
the blue subpixel SB may be disposed in the same line.

[0056] In this instance, the red subpixel SR and the blue
subpixel SB, which are shared by the first pixel PX1 and the
second pixel PX2, may be positioned on a boundary line
between the first pixel PX1 and the second pixel PX2.
Further, a center or a center line that passes through the
center of the blue subpixel SB may be positioned on the
boundary line between the first pixel PX1 and the second
pixel PX2 for the purpose of design convenience and
uniform distribution or arrangement of the subpixels. There-
fore, half of the red subpixel SR and half of the blue subpixel
SB, which are shared by the first pixel PX1 and the second
pixel PX2, are positioned in the first pixel PX1, and the
remaining half of the red subpixel SR and the remaining half
of the blue subpixel SB are positioned in the second pixel
PX2. Therefore, the first pixel PX1 and the second pixel PX2
are vertically symmetrical. That s, the first pixel PX1, which
is one pixel, and the second pixel PX2, which is the other
pixel adjacent to the first pixel PX1, are vertically symmetri-
cal. Further, areas of the first pixel PX1 and the second pixel
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PX2, which are occupied by the shared red subpixel SR and
the shared blue subpixel SB, may be different from each
other.

[0057] In the organic light emitting display device 100
according to the example embodiment of the present dis-
closure, the first pixel PX1 and the second pixel PX2, which
are adjacent to each other, each include the single green
subpixel SG, and the first pixel PX1 and the second pixel
PX2 are disposed to share the red subpixel SR and the blue
subpixel SB. As a result, all of the red, green, and blue colors
may be displayed by the single pixel. Unlike the organic
light emitting display device in the related art in which two
pixels, which each include two subpixels, are disposed in a
checkerboard pattern and thus two colors are displayed by
the single pixel, in the instance of the organic light emitting
display device 100 illustrated in FIG. 1A, the single pixel
may display three colors even though the single pixel has a
light emitting area similar to that of the single pixel in the
related art. For this reason, a cognitive fill factor may be
improved, and an image with higher resolution may be
provided.

[0058] Here, the cognitive fill factor means a proportion of
a region which is actually recognized as a light emitting
region in the pixel by a user who uses a display device,
unlike an aperture ratio of an opening region of the subpixel.
The more improved the cognitive fill factor, the larger the
region actually recognized by the user, and thus the organic
light emitting display device having an image with high
resolution may be provided.

[0059] And, in the organic light emitting display device
100 according to the example embodiment of the present
disclosure, the green subpixel SG, the blue subpixel SB, and
the red subpixel SR are disposed in the single pixel, and the
blue subpixel SB and the red subpixel SR are differently
disposed for each column. As a result, it is possible to
improve a cognitive fill factor.

[0060] And, according to the organic light emitting dis-
play device 100 according to the example embodiment of
the present disclosure, the physical number of subpixels
arranged in the single pixel is reduced, and as a result, it is
possible to improve efficiency of the manufacturing process
and emit all of the red light, the green light, and the blue light
from the single pixel.

[0061] The first pixel PX1 and the second pixel PX2
constitute a repeating pixel unit GP. The organic light
emitting display device 100 according to the example
embodiment of the present disclosure has a structure in
which the repeating pixel units GP are repeated in a par-
ticular period. In more detail, the repeating pixel units GP
are continuously arranged in the column direction (Y-axis
direction). That is, in the organic light emitting display
device 100, the first pixels PX1 and the second pixels PX2
are alternately arranged in the column direction (Y-axis
direction). In this instance, the repeating pixel units GP
arranged in the column direction (Y-axis direction) are
vertically symmetrical with respect to each other.

[0062] And, the repeating pixel unit GP is asymmetrical
with respect to another repeating pixel unit GP adjacent to
the repeating pixel unit GP in a row direction (X-axis
direction). And, the repeating pixel units GP are alternately
disposed so as not to be symmetrical in the row direction.
That is, the repeating pixel unit GP in a first column C1 and
the repeating pixel unit GP in a second column C2, which is
immediately adjacent to the repeating pixel unit GP in the



US 2017/0294491 Al

first column C1, are not arranged symmetrically and do not
face each other side by side. In more detail, the repeating
pixel unit GP in the first column Clis arranged to be shifted
downward as much as the size of the single pixel in
comparison with the repeating pixel unit GP in the second
column C2. Therefore, the red subpixel SR and the blue
subpixel SB disposed in one repeating pixel unit GP and the
red subpixel SR and the blue subpixel SB disposed in
another repeating pixel unit GP, which is adjacent to one
repeating pixel unit GP in the row direction (X-axis direc-
tion), are not disposed in the same line.

[0063] And, the repeating pixel units GP may be continu-
ously arranged in the column direction, and continuously
arranged in the row direction in a state of being shifted by
a predetermined distance in the column direction. That is,
the repeating pixel unit GP may be arranged by being shifted
such that the red subpixel SR and the blue subpixel SB of the
repeating pixel unit GP and the red subpixel SR and the blue
subpixel SB of another repeating pixel unit GP adjacent to
the repeating pixel unit GP are not positioned in the same
line.

[0064] In other words, the repeating pixel units GP are
arranged by being repeated once in two periods (the period
herein means a cycle or a length of the repeating pixel unit)
in the row direction (X-axis direction). That is, based on the
repeating pixel unit GP in the first column C1, the repeating
pixel unit GP in the second column C2 is shifted downward
as much as the length of the single pixel compared to the
repeating pixel unit GP in the first column C1, and the
repeating pixel unit GP in a third column C3 is shifted
upward as much as the length of the single pixel compared
to the repeating pixel unit GP in the second column C2. As
a result, the repeating pixel unit GP in the third column C3
and the repeating pixel unit GP in the first column Clare
positioned in the same line. The blue subpixels SB of the
adjacent repeating pixel units GP are arranged in a zigzag
pattern.

[0065] In the organic light emitting display device 100
according to the example embodiment of the present dis-
closure, the period where the subpixels become symmetrical
with respect to each other is increased compared to the
organic light emitting display device having a symmetrical
structure in which the plurality of pixels are equally spaced
apart from each other in the vertical direction or the hori-
zontal direction or regularly and alternately arranged, or a
checkerboard pattern structure in which each of the plurality
of pixels are alternately arranged, thereby noticeably reduc-
ing a lattice defect. Therefore, it is possible to reduce a
lattice defect and color fringe visually recognized between
the subpixels by the repetitive pattern, and as a result, it is
possible to improve visibility and the cognitive fill factor. In
addition, referring to FIG. 1A, the subpixels in one pixel and
the subpixels in another pixel adjacent to the one pixel,
which constitute the organic light emitting display device
100, alternately emit light with different colors. As a result,
the color fringe may be noticeably reduced in comparison
with the structure in which the subpixels for emitting light
with the same color are disposed in the same line.

[0066] Here, the lattice defect (artifact) refers to a defect
in which a black lattice visually detected at a bank layer
between the subpixels when light is emitted from the pixel,
and the color fringe refers to a defect in which at an edge of
a letter or a picture, colors are blurred, a single color of the

Oct. 12,2017

RGB colors is visually detected, or in some instances, an
unintended color is visually detected due to a mixture of
colors.

[0067] FIG. 1B is a schematic top plan view for explaining
the organic light emitting display device according to the
example embodiment of the present disclosure. FIG. 1B is a
view separately illustrated to describe the organic light
emitting display device 100 according to the example
embodiment of the present disclosure in a manner different
from that in which the description is made with reference to
FIG. 1A. Therefore, the organic light emitting display device
in FIG. 1B has the same structure as the organic light
emitting display device 100 illustrated in FIG. 1A.

[0068] Referring to FIG. 1B, in the organic light emitting
display device 100, subpixel groups GS' including the
plurality of subpixels may be repeatedly arranged. In this
instance, the subpixel group GS' includes the first subpixel
unit GS1 and the second subpixel unit GS2, each of which
includes a single blue subpixel, a single red subpixel, and
two green subpixels.

[0069] The subpixels in the first subpixel unit GS1 are
arranged to be vertically symmetrical with respect to an
extended line that runs through centers of the blue subpixel
and the red subpixel. In contrast, the subpixels in the second
subpixel unit GS2 are configured to be asymmetrical with
respect to each other. Therefore, all of the subpixels in the
single subpixel group GS' are entirely asymmetrical.
[0070] In more detail, the green subpixels in the first
subpixel unit GS1 are arranged to be spaced apart in
different directions with respect to a first extended line L1
that runs through the centers of the blue subpixel and the red
subpixel of the first subpixel unit GS1. In contrast, the two
green subpixels of the second subpixel unit GS2 are
arranged to be spaced apart in the same direction with
respect to a second extended line [.2 that runs through the
centers of the blue subpixel and the red subpixel of the
second subpixel unit GS2.

[0071] In this instance, a third extended line L3, which
runs through the centers of the two green subpixels of the
first subpixel unit GS1, is orthogonal to the first extended
line L1, and a fourth extended line .4, which runs through
the centers of the two green subpixels of the second subpixel
unit GS2, is orthogonal to the second extended line [.2. In
other words, the green subpixels of the first subpixel unit
GS1 are disposed to be perpendicular to the extended line
that runs through the centers of the blue subpixel and the red
subpixel, and the green subpixels of the second subpixel unit
GS2 are disposed to be perpendicular to the extended line
that runs through the centers of the blue subpixel and the red
subpixel. As described above, the region of the first subpixel
unit GS1 where the two green subpixels are arranged and the
region of the second subpixel unit GS2 where the two green
subpixels are arranged are different from each other. As a
result, all of the subpixels in the single subpixel group GS'
entirely have an asymmetrical shape.

[0072] In addition, a fifth extended line L5, which runs
through the center of the blue subpixel of the first subpixel
unit GS1 and the center of the blue subpixel of the second
subpixel unit GS2, is in parallel with a sixth extended line
L6 which runs through the center of the red subpixel of the
first subpixel unit GS1 and the center of the red subpixel of
the second subpixel unit GS2. In other words, the blue
subpixels, which are arranged in the first subpixel unit GS1
and the second subpixel unit GS2, respectively, are arranged



US 2017/0294491 Al

in the same direction based on the red subpixels which are
arranged in the same subpixel units, respectively.

[0073] And, the single blue subpixel, the single red sub-
pixel, and the two green subpixels, which are arranged in the
first subpixel unit GS1, are arranged to be perpendicular to
one another, and as a result, straight lines, which connect the
centers of the subpixels, form a rhombus D or a diamond.
And, straight lines, which connect a center of any one green
subpixel of the two green subpixels of the second subpixel
unit GS2 and centers of the single blue subpixel and the
single red subpixel, form a triangle T. In this instance, a
center C of the remaining green subpixel of the two green
subpixels is positioned in the triangle T.

[0074] In the organic light emitting display device 100
according to the example embodiment of the present dis-
closure, the subpixels included in the single repeating pixel
unit are asymmetrical with respect to each other and the
symmetric period where the subpixels are repeated is large.
As a result, it is possible to minimize a lattice defect and
color fringe and improve a cognitive fill factor.

[0075] FIG. 2 is a schematic cross-sectional view taken
along line II-II' of FIG. 1A, for explaining the organic light
emitting display device 100 according to the example
embodiment of the present disclosure. Referring to FIG. 2,
the organic light emitting display device 100 includes the
first pixel PX1 and the second pixel PX2 which include a
plurality of subpixels SR, SG, and SB. The first pixel PX1
independently includes the green subpixel SG, and shares
the red subpixel SR and the blue subpixel SB with the
second pixel PX2. Further, the green subpixel SG, the red
subpixel SR, and the blue subpixel SB each include an
organic light emitting element which emits light, and a thin
film transistor 120 which fransmits driving voltage to the
organic light emitting element. The thin film transistor 120
is provided, one for each subpixel. The organic light emit-
ting display device 100 according to the example embodi-
ment of the present disclosure includes two pixels PX1 and
PX2, and thus includes a total of four subpixels. Since the
first pixel PX1 and the second pixel PX2 share the red
subpixel SR and the blue subpixel SB, it is not necessary to
provide three thin film transistors for each pixel in order to
emit green light, red light, and blue light. That is, the two
pixels PX1 and PX2 have the four thin film transistors, and
may emit all of the lights with three colors for each pixel.
The aforementioned configuration may be advantageous in
terms of processes and may improve process efliciency
because the number of gate lines may be reduced from 6 to
4.

[0076] And, because the same thin film transistor is
applied to the green subpixel SG, the red subpixel SR, and
the blue subpixel SB, and substantially the same organic
light emitting element is applied to the green subpixel SG,
the red subpixel SR, and the blue subpixel SB except for a
material that constitutes an organic light emitting layer, the
description will be made based on the green subpixel SG.
[0077] A substrate 111 serves to support and protect sev-
eral constituent elements of the organic light emitting dis-
play device 100. The substrate 111 may be formed of an
insulating material, for example, glass or a material having
flexibility such as a polyimide-based material. In an intance
in which the organic light emitting display device 100 is a
flexible organic light emitting display device 100, the sub-
strate may be formed of a flexible material such as plastic.
In addition, in an instance in which the organic light emitting
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element, which may easily implement flexibility, is applied
to a lighting apparatus for a vehicle or a display device for
a vehicle, the lighting apparatus for a vehicle or the display
device for a vehicle or the automotive display device may be
variously designed and a degree of design freedom may be
ensured in accordance with a structure or an external appear-
ance of the vehicle.

[0078] And, the organic light emitting display device 100
according to another example embodiment of the present
disclosure may be applied to display devices including TV,
mobile phones, tablet PCs, monitors, laptop computers, and
display devices for a vehicle or automotive display devices.
Alternatively, the organic light emitting display device 100
may be applied to wearable display devices, foldable display
devices, and rollable or bendable display devices.

[0079] Abuffer layer 112 is disposed on the substrate 111.
The buffer layer 112 inhibits moisture or impurities from
penetrating through the substrate 111, and planarizes an
upper portion of the substrate 111. Further, the buffer layer
112 is not a necessarily required constituent element.
Whether to form the buffer layer 112 is determined based on
the type of substrate 111 or the type of thin film transistor
120 applied to the organic light emitting display device 100.
[0080] The thin film transistor 120 is disposed on the
buffer layer 112, and supplies a signal to a blue organic light
emitting element 130. The thin film transistor 120 includes
an active layer 121, a gate electrode 122, a source electrode
123, and a drain electrode 124. In detail, the active layer 121
is formed on the buffer layer 112, and a gate insulating layer
113 for insulating the active layer 121 and the gate electrode
122 is formed on the active layer 121. In addition, the gate
electrode 122 is formed on the gate insulating layer 113 so
as to overlap the active layer 121, and an interlayer insu-
lating layer 114 is formed on the gate electrode 122 and the
gate insulating layer 113. The source electrode 123 and the
drain electrode 124 are formed on the interlayer insulating
layer 114. The source electrode 123 and the drain electrode
124 are electrically connected with the active layer 121.
[0081] And, the active layer 121 may be formed of amor-
phous silicon (a-Si), polycrystalline silicon (poly-Si), oxide
semiconductor, or organic semiconductor. In an instance in
which the active layer 121 is formed of oxide semiconduc-
tor, the active layer 121 may be formed of, but not limited
to, ITO (indium tin oxide), IZO (indium zinc oxide), I[GZO
(indium gallium zinc oxide), or ITZO (indium tin zinc
oxide). In an instance in which the active layer 121 is formed
of IGZ0, a ratio of In:Ga:Zn may be 1:2:1. In this instance,
a Ga-rich layer may be formed on an upper surface of an
1GZ0 layer of the active layer 121. The Ga-rich layer may
reduce positive bias temperature stress (PBTS), thereby
improving reliability of the organic light emitting display
device.

[0082] For ease of description, FIG. 2 illustrates only
driving thin film transistors 120 connected with anodes 131,
141, and 151 of the organic light emitting element 130, 140,
and 150, among various thin film transistors 120 that may be
included in the plurality of subpixels SG, SR, and SB.
However, each of the plurality of subpixels SG, SR, and SB
may further include a switching thin film transistor or a
capacitor for driving the organic light emitting elements 130,
140, and 150. In addition, in the present specification, the
thin film transistor 120 is described as having a coplanar
structure, but a thin film transistor having an inverted
staggered structure may also be used. In addition, the
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drawing illustrates a structure in which the anodes 131, 141,
and 151 of the organic light emitting elements 130, 140, and
150 of the plurality of subpixels SG, SR, and SB are
connected with the drain electrodes 124 of the thin film
transistors 120, respectively. However, the anodes 131, 141,
and 151 of the organic light emitting elements 130, 140, and
150 may be connected with the source electrodes 123 of the
thin film transistors 120 in accordance with a design.
[0083] A planarization layer 115 is disposed on the thin
film transistor 120. The planarization layer 115 is a layer that
planarizes the upper portion of the substrate 111, and may be
formed of an organic insulating material so as to cover
stepped portions of the upper portion of the substrate 111.
The planarization layer 115 includes contact holes for elec-
trically connecting the anode 131 of the green subpixel SG,
an anode 141 of the red subpixel SR, and an anode 151 of
the blue subpixel SB with the drain electrodes 124 of the thin
film transistors 120.

[0084] The green organic light emitting element 130 is
disposed on the planarization layer 115, and includes the
anode 131, an organic layer 132, and a cathode 133.
[0085] The anode 131 is an electrode that supplies holes to
the organic layer 132, and may be formed of a transparent
conductive material having a high work function. Here, the
transparent conductive material may include indium tin
oxide (ITO), indium zinc oxide (IZ0), and indium tin zinc
oxide (ITZO). As illustrated in FIG. 2, in an instance in
which the organic light emitting display device 100 is
operated by a top emission method, the anode 131 may
further include a reflective plate. Here, the anode 131 may
be referred to as a pixel electrode.

[0086] The cathode 133 is an electrode that supplies
electrons, and may be formed of a metallic material having
a relatively low work function, for example, silver (Ag),
titanium (Ti), aluminum (Al), molybdenum (Mo), an alloy
(Ag:Mg) of silver (Ag) and magnesium (Mg), or an alloy
(Mg:LiF) of magnesium (Mg) and lithium fluoride. And, the
cathode 133 may be configured by at least two layers. In an
instance in which the cathode 133 is formed of the alloy
(Ag:Mg) of silver (Ag) and magnesium (Mg), it is possible
to reduce resistance of the cathode 133 by making a silver
(Ag) content higher than a magnesium (Mg) content. In this
instance, to avoid a decrease in resistance caused by oxida-
tion of silver (Ag), an ytterbium (Yb) layer may be disposed
on an upper portion, a lower portion, or both of the upper and
lower portions of an Ag:Mg layer. Here, the cathode 133
may be referred to as a common electrode.

[0087] An organic layer is included in each of the organic
light emitting element. The organic light emitting display
device 100 may have a patterned emission layer structure in
accordance with a design. The organic light emitting display
device having the patterned emission layer structure has a
structure in which light emitting layers for emitting light
with different colors are separated for each pixel. For
example, a red organic light emitting layer for emitting red
light, a green organic light emitting layer for emitting green
light, and a blue organic light emitting layer for emitting
blue light are separately configured on the red subpixel SR,
the green subpixel SG, and the blue subpixel SB, respec-
tively. In the red organic light emitting layer, the green
organic light emitting layer, and the blue organic light
emitting layer, the holes and the electrons, which are sup-
plied through the anodes and the cathodes, are combined,
thereby emitting light. Each of the organic light emitting
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layers may be patterned and deposited on each of the
subpixels SR, SG, and SB through an apertured mask, for
example, a fine metal mask (FMM).

[0088] The red organic light emitting layer, the green
organic light emitting layer, and the blue organic light
emitting layer include hosts and dopants. The host may be
configured as a single host or a mixed host in which at least
two hosts are mixed. In an instance in which the host is
configured as a mixed host, it is possible to improve bonding
between the holes and the electrons in the organic light
emitting layer, and thus to increase a lifespan of the organic
light emitting layer.

[0089] Further, a wavelength of light emitted from the red
organic light emitting layer is in the range from 600 nm to
650 nm, and a wavelength of light emitted from the green
organic light emitting layer is in the range from 510 nm to
590 nm. Further, a wavelength of light emitted from the blue
organic light emitting layer is in the range from 440 nm to
430 nm.

[0090] The host is a fluorescent host, and tris(8-hydroxy-
quinolinato)aluminum (Algs), 9,10-di(naphth-2-yDanthra-
cene (ADN), 2-tert-butyl-9,10-di(naphth-2-yl)anthracene
(TBADN), 4,4'-bis(2,2-diphenyl-ethene-1-y1)-4,4'-dimeth-
ylphenyl (DPVBI), 4,4'-bis(2,2-diphenyl-ethene-1-y1)-4,4'-
dimethylphenyl (p-DMDPVBIi), 2,7-bis(9,9-di(4-methyl-
phenyl)-fluorene-2-y1)-9,9-di(4-methylphenyl)  (TDAF),
2-(9,9'-spirobifluorene-2-y1)-9,9"-spirobifluorene  (BSDF),
2,7-bis(9,9'-spirobifluorene-2-y1)-9,9'-spirobifluorene
(TSDF), 2-[9,9-di(4-methylphenyl)-fluorene-2-y1]-9,9-di(4-
methylphenyl)fluorene (BDAF), or 4,4'-bis(2,2-diphenyl-
ethene-1-yl)-4,4'-di-(tert-butyl)phenyl (p-TDPVBi) may be
used.

[0091] As a phosphorescent host, 1,3-bis(carbazole-9-yl)
benzene (MCP), 1,3,5-tris(carbazole-9-yl)benzene (TCP),
4 4' A"-tris(carbazole-9-y)triphenylamine (TcTa), 4,4'-bis
(carbazole-9-yl)biphenyl (CBP), 4,4'-bis(carbazole-9-yl)-2,
2'-dimethylbiphenyl (CDBP), 2,7-bis(carbazole-9-y1)-9,9-
dimethylfluorene (DMFL-CBP), 4,4'-bis(carbazole-9-y1)-9,
9-bis(9-phenyl-9H-carbazole)fluorene (FL-4CBP), 2,7-bis
(carbazole-9-y1)-9,9-di-tolylfluorene (DPFL-CBP), or 9,9-
bis[4-(carbazole-9-yl)-phenyl]fluorene (FL-2CBP) may be
used. However, the host is not limited to the listed examples.
[0092] The dopant receives transition energy of the host at
the organic light emitting layer and emits light having a
particular wavelength. Therefore, the red organic light emit-
ting layer, the green organic light emitting layer, and the blue
organic light emitting layer may be implemented by select-
ing appropriate materials. As the dopant for emitting red
light, there are Pt(IT) octaethylpropene (PtOEP), tris[1-
phenylisoquinoline|iridium (IIT) (Ir(piq)s), 5,6,11,12-tetra-
phenylnaphthacene(rubrene), and 4-(dicyanomethylene)-2-
tert-butyl-6-(1,1,7,7-tetramethyljulolidine-4-yl-vinyl )-4H-
pyran (DCITB). As the dopant for emitting green light, there
are tris[2-phenylpyridine]iridium(III) (Ir(ppy)s
(ppy=phenylpyridine),  acetylacetonatebis(2-phenylpyri-
dine)iridium(I1l) (Ir(ppy),(acac)), and tris[2-(p-tolyl)pyri-
dine]iridium(I1T) (TIr(mppy);). As the dopant for emitting
blue light, there are bis[4,6-difluorophenyl-pyridinato]
iridium(IIT) (F,Irpic), perylene, and ter-fluorene. However,
the light emitting dopant is not limited to the listed
examples.

[0093] In FIG. 2, a single organic layer 132, 142, or 152
is illustrated between the anode 131, 141, or 151 and the
cathode 133, 143, or 153 of the green organic light emitting
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element 130, the red organic light emitting element 140, or
the blue organic light emitting element 150. However, in
addition to the organic light emitting layer, common layers
such as injecting layers and transporting layers for improv-
ing light emitting efliciency of the organic light emitting
element may be further disposed on the organic layers 132,
142, and 152, respectively. At least some common layers
among the common layers may have a common structure in
which at least some common layers are disposed in common
on the plurality of subpixels in order to obtain advantages
during the manufacturing process.

[0094] Here, the layers having the common structure may
be formed by using a common mask in which all of the
subpixels are opened, and may be stacked on all of the
subpixels with the same structure without having patterns
for each subpixel. That is, the layers having the common
structure are disposed to be connected or extended without
a disconnected portion from one subpixel to a neighboring
subpixel, and thus the layers are shared by the plurality of
subpixels.

[0095] For example, in addition to the organic light emit-
ting layer, at least one organic layer, among a hole injecting
layer, a hole transporting layer, an electron blocking layer,
and a p-type hole transporting layer formed by doping a hole
transporting layer with a p-type dopant, may be further
disposed between the anode 131 and the cathode 133 of the
green organic light emitting element 130 in order to more
smoothly move the hole. The hole injecting layer, the hole
transporting layer, the electron blocking layer, and the
p-type hole transporting layer may have a common structure
which is disposed in common on the plurality of subpixels.
Or, at least one among an electron transporting layer, an
electron injecting layer, and a hole blocking layer may be
further disposed between the anode 131 and the cathode 133
of the green organic light emitting element 130 in order to
more smoothly move the electron into the organic light
emitting layer. The electron transporting layer, the electron
injecting layer, and the hole blocking layer may have a
common structure which is disposed in common on the
plurality of subpixels. Or, at least one among an electron
transporting layer, an electron injecting layer, and a hole
blocking layer may be further disposed between the anode
131 and the cathode 133 of the green organic light emitting
element 130 in order to more smoothly move the electron
into the organic light emitting layer. The electron transport-
ing layer, the electron injecting layer, and the hole blocking
layer may have a common structure which is disposed in
common on the plurality of subpixels.

[0096] And, the organic light emitting elements 130, 140,
and 150 may be configured with one or more light emitting
units. The single light emitting unit means the configuration
including the anode, the organic layer, the light emitting
layer, and the cathode. One or more light emitting units
mean the configuration in which at least two organic layers
and at least two light emitting layers are configured between
the anode and the cathode, and the light emitting unit may
be configured as a stack. Further, the configuration having
two or more light emitting units may be configured as a
tandem element. A charge generation layer is configured
between one or more light emitting units, thereby adjusting
supply of charges and movement of charges between the
light emitting units. For example, in an instance in which
there are two light emitting units, an anode, a first organic
layer, a first organic light emitting layer, a charge generation
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layer, a second organic layer, a second organic light emitting
layer, and a cathode may be provided. The first organic layer
and the second organic layer may include at least one of an
electron transporting layer, an electron injecting layer, and a
hole blocking layer, in addition to the hole injecting layer,
the hole transporting layer, the electron blocking layer, the
p-type hole transporting layer, which are described above.
Further, the first organic layer and the second organic layer
may be disposed above or below the first organic light
emitting layer and/or the second organic light emitting layer.
Further, the first organic light emitting layer and the second
organic light emitting layer may be layers that emit light
with the same color. For example, the first organic light
emitting layer and the second organic light emitting layer
may be at least one among the red organic light emitting
layer, the green organic light emitting layer, and the blue
organic light emitting layer.

[0097] The bank layer 116 is disposed to define the
subpixel. In detail, the bank layer 116 is disposed to cover
at least a part of an edge of each of the anodes 131, 141, and
151, and exposes a part of an upper surface of each of the
anodes 131, 141, and 151.

[0098] FIG. 3 is a schematic top plan view for explaining
an outer periphery of an active area (A/A) of the organic
light emitting display device 100 according to the example
embodiment of the present disclosure. FIG. 3 illustrates
pixels positioned on a boundary line of the active area.
[0099] Referring to FIG. 3, in the organic light emitting
display device 100, the first pixel PX1 and the second pixel
PX2 each include the single green subpixel SG and share the
red subpixel SR and the blue subpixel SB, as illustrated in
FIG. 1A. In detail, the green subpixel SG is disposed at an
upper portion of the first pixel PX1, and the red subpixel SR
and the blue subpixel SB, which are shared with the second
pixel PX2, are disposed at a lower portion of the first pixel
PX1. In addition, the red subpixel SR and the blue subpixel
SB, which are shared with the first pixel PX1, are disposed
at an upper portion of the second pixel PX2, and the green
subpixel SG is disposed at a lower portion of the second
pixel PX2. However, in the instance of a pixel PXA which
is adjacent to the upper portion of the first pixel PX1 and also
adjacent to the boundary line of the active area A/A, only the
green subpixel SG is disposed at a lower portion of the pixel
PXA, but the red subpixel SR and the blue subpixel SB are
not disposed at an upper portion of the pixel PXA. That is,
the red subpixel SR and the blue subpixel SB are not
disposed in the pixel in which the red subpixel SR and the
blue subpixel need to be disposed adjacent to the boundary
line of the active area A/A. The reason is that the adjacent
pixel, which shares the red subpixel SR and the blue
subpixel SB together, cannot be disposed.

[0100] The organic light emitting display device 100
according to the example embodiment of the present dis-
closure includes the first pixel PX1 and the second pixel PX2
which are vertically adjacent to each other, and the first pixel
PX1 and the second pixel PX2 include the green subpixels
SQG, the red subpixels SR, and the blue subpixel SB. In this
instance, the red subpixel SR and the blue subpixel SB are
shared by the first pixel PX1 and the second pixel PX2. The
organic light emitting display device 100 according to the
example embodiment of the present disclosure is configured
such that the green subpixel is included in the single pixel,
and the blue subpixel and the red subpixel, which are shared
by the adjacent pixels, are also partially included in the
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single pixel. As a result, it is possible to improve a cognitive
fill factor when implementing high resolution even in a state
in which the pixel has the same light emitting area. In
addition, in the organic light emitting display device 100
according to the example embodiment of the present dis-
closure, the two pixel groups, which are vertically adjacent
to each other, and the pixels, which are adjacent to the left
and right sides of the two pixel groups, are arranged to be
asymmetrical. As a result, it is possible to minimize a lattice
defect and color fringe in which a black lattice is visually
detected at the bank layer between the subpixels when light
is emitted from the pixel.

[0101] FIG. 4 is a schematic top plan view for explaining
an organic light emitting display device 400 according to
another example embodiment of the present disclosure.
Because the organic light emitting display device 400 illus-
trated in FIG. 4 is substantially identical to the organic light
emitting display device 100 illustrated in FIG. 1A except
that areas of the red subpixel SR and the blue subpixel SB
are different from each other, a duplicated description
thereof will be omitted or will be briefly made below. In the
present specification, an area of each of the subpixels is
defined as an area of the light emitting region of each of the
subpixels.

[0102] Referring to FIG. 4, an area of each of the shared
red subpixel SR and the shared blue subpixel SB is larger
than an area of each of the green subpixels SG which are
disposed in the first pixel PX1 and the second pixel PX2,
respectively. In general, it is known that green light having
predetermined energy intensity is brighter than red light or
blue light having the same energy intensity. Therefore, to
obtain excellent brightness and color temperature in the
single pixel, an area of the green subpixel SG may be equal
to or smaller than an area of each of the red subpixel SR and
the blue subpixel SB. Here, the color temperature has an
effect on a color coordinate, and as a result, desired white
may be implemented by obtaining a desired color tempera-
ture. Further, the area of the subpixel is not limited to the
area illustrated in FIG. 4, and the area of the subpixel may
be variously designed in accordance with brightness, a color
temperature, and a lifespan within a range in which an area
of the green subpixel SG is smaller than an area of each of
the red subpixel SR and the blue subpixel SB.

[0103] FIG. 5 is a schematic top plan view for explaining
an organic light emitting display device 500 according to
another example embodiment of the present disclosure.
Because the organic light emitting display device 500 illus-
trated in FIG. 5 is substantially identical to the organic light
emitting display device 100 illustrated in FIG. 1A except
that the light emitting region of the subpixel has a circular
shape, a duplicated description thereof will be omitted or
will be briefly made below.

[0104] Referring to FIG. 5, the green subpixel SG, the red
subpixel SR, and the blue subpixel SB are formed in a
circular shape. In this instance, since the light emitting
region has a circular shape, the subpixels may be more freely
arranged, and the organic light emitting display device 500
having a circular display region may be implemented in
addition to the organic light emitting display device 100
having a rhombus or a diamond display region. In this
instance, since the shape of the subpixel, that is, the shape
of the light emitting region is circular, the subpixels may be
more freely arranged. In this instance, each of the subpixels
has symmetry.
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[0105] That is, the organic light emitting display device
500 according to another example embodiment of the pres-
ent disclosure is horizontally symmetrical with respect to a
straight line that runs through a center of the light emitting
region. In this instance, it is possible to minimize a defect of
the subpixel which may occur during a process of manu-
facturing the organic light emitting display device 500.
[0106] In detail, the organic light emitting layers, which
constitute each of the subpixels, may be patterned and
deposited by using a mask opened for each subpixel, for
example, a fine metal mask (FMM). Because the FMM has
a thin metal structure, the FMM may be sagged or curved by
gravity during a mask deposition process. In this instance, a
region on which the organic light emitting layer is deposited
may be distorted, and precision of the deposition process
may deteriorate. To avoid the aforementioned problem, the
FMM may be pulled in a particular direction during the
mask deposition process, and the pulling force may be a
tensile force. In this instance, a tensile force is exerted on an
opening region of the FMM, and a different tensile force is
created in the opening region in accordance with a shape of
the opening region of the FMM, and as a result, the shape of
the opening region may be deformed. If the opening region
of the FMM is deformed, the organic light emitting layer
cannot be deposited at an exact position, and as a result, the
subpixels may overlap each other. For this reason, a defect
of the subpixel may occur. In contrast, in an instance in
which the subpixel has a symmetrical shape, the same tensile
force is exerted on the opening region of the FMM even
though the FMM is pulled during the mask deposition
process. Therefore, since the subpixels have a symmetrical
shape, a tensile stress, which is applied when the FMM is
pulled during the mask deposition process, may be uni-
formly distributed to the opening region of the FMM.
Therefore, stress exerted on the FMM opening region is
dispersed because of the symmetry of the opening region,
and thus deformation of the opening region of the FMM may
be minimized. Therefore, it is possible to minimize a defect
of the subpixel which is caused when light emitting regions
of the subpixels overlap each other because of a non-
uniform stress applied to the opening region of the FMM,
which is caused by a difference of tensile forces of the FMM
that may be created during the mask deposition process.
Therefore, since uniform stress is distributed to the opening
region of the subpixel, deformation of the opening region of
the FMM may be minimized, and precision of the process of
depositing the organic light emitting layer may be improved.
[0107] And, the subpixel has a circular shape as illustrated
in FIG. 5, but the subpixel may have other symmetrical
shapes such as a square, a regular hexagon, and a regular
octagon.

[0108] Since the subpixels of the organic light emitting
display device 500 according to another example embodi-
ment of the present disclosure have symmetry, stress exerted
on the opening region of the FMM may be dispersed during
the deposition process using the FMM, and deformation of
the FMM may be minimized, and as a result, precision of the
deposition process may be improved.

[0109] FIG. 6 is a schematic top plan view for explaining
an organic light emitting display device 600 according to an
example embodiment of the present disclosure. Because the
organic light emitting display device 600 illustrated in FIG.
is substantially identical to the organic light emitting display
device 100 illustrated in FIG. 1A except that the light
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emitting region of the subpixel has a rectangular shape, a
duplicated description thereof will be omitted or will be
briefly made below.

[0110] Referring to FIG. 6, the green subpixel SG, the red
subpixel SR, and the blue subpixel SB are formed in a
rectangular shape elongated in the column direction (Y-axis
direction). The subpixel having an asymmetrical shape may
be formed in accordance with a size and an interval of the
opening region of the FMM. In more detail, the subpixels are
configured to have a shape having asymmetry, and as a
result, in an instance in which an interval between the
opening regions of the FMM is small, it is possible to
minimize a phenomenon in which the FMM is sagged or
curved by gravity during the mask deposition process.
[0111] FIG. 7 is a schematic top plan view for explaining
an organic light emitting display device 700 according to
another example embodiment of the present disclosure.
Because the organic light emitting display device 700 illus-
trated in FIG. 7 is substantially identical to the organic light
emitting display device 100 illustrated in FIG. 1A except
that positions of the pixels are changed, a duplicated descrip-
tion thereof will be omitted or will be briefly made below.
[0112] Referring to FIG. 7, the organic light emitting
display device 700 includes a first repeating pixel unit GP1
including a first pixel PX1 and a second pixel PX2, and a
second repeating pixel unit GP2 including a third pixel PX3
and a fourth pixel PX3. In this instance, the first repeating
pixel units GP1 define a first column, and are repeatedly
disposed in the column direction (Y-axis direction). The
second repeating pixel units GP2 define a second column
adjacent to the first column, and are repeatedly arranged in
the column direction (Y-axis direction). In this instance, the
second repeating pixel unit GP2 is arranged to be shifted
downward by a particular distance d in comparison with the
first repeating pixel unit GP1. That is, the second repeating
pixel unit GP2 and the first repeating pixel unit GP1 have a
phase difference with the particular distance d. In other
words, the repeating pixel unit may be arranged by being
shifted such that the red subpixel SR and the blue subpixel
SB of the first repeating pixel unit GP1 and the red subpixel
SR and the blue subpixel SB of the second repeating pixel
unit GP2 adjacent to the repeating pixel unit GP1 are not
positioned in the same line.

[0113] Unlike the organic light emitting display device
100 illustrated in FIG. 1A in which the second repeating
pixel unit GP2 is arranged to be shifted downward as much
as the distance of the single pixel in comparison with the first
repeating pixel unit GP1, in the organic light emitting
display device 700 illustrated in FIG. 7, the second repeating
pixel unit GP2 is arranged to be shifted downward by the
distance d shorter than the length of the single pixel. For
example, the second repeating pixel unit GP2 is disposed to
be shifted downward by half of the distance of the single
pixel. In this instance, based on the first repeating pixel unit
GP1 that constitutes the first column, a repeating pixel unit,
which constitutes a fifth column, and the first repeating pixel
unit GP1 are positioned in the same line. That is, the
repeating pixel units, which constitute the organic light
emitting display device 700, have a pattern in which the
repeating pixel units have repeated arrangement in four
periods in the row direction (X-axis direction).

[0114] In the organic light emitting display device 700
according to another example embodiment of the present
disclosure, the period where the subpixels become sym-
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metrical with respect to each other is increased, and as a
result, a lattice defect and color fringe may be reduced, and
a cognitive fill factor may be improved. In this instance, the
distance d between the first repeating pixel unit GP1 and the
second repeating pixel unit GP2 is half of the length of the
single pixel, but the distance d is not limited to the half of
the length of the single pixel, and may be appropriately
adjusted in accordance with a design by a user.

[0115] To investigate effects of the present disclosure, an
example embodiment and a comparative example, in which
the subpixels are differently disposed, are evaluated by using
simulations. In detail, the example embodiment has the
subpixel structure illustrated in FIG. 4. In contrast, the
comparative example has the subpixel structure illustrated in
FIG. 8.

[0116] Inthis instance, FIG. 8 is a schematic top plan view
for explaining an organic light emitting display device
according to the comparative example. In detail, an organic
light emitting display device 800 illustrated in FIG. 8 has a
checkerboard pattern structure that includes first pixels
PX1', each of which includes a green subpixel SG' posi-
tioned at a left upper end thereof and a red subpixel SR’
positioned at a right lower end thereof, and second pixels
PX2', each of which includes a green subpixel SG' posi-
tioned at a left upper end thereof and a blue subpixel SB'
positioned at a right lower end thereof, in which the first
pixels PX1' and the second pixels PX2' are alternately
disposed. The first pixel PX1' and the second pixel PX2'
constitute a repeating pixel unit GP'. In this instance, mate-
rials, sizes or the like of each of the subpixels in the example
embodiment are the same as those in the comparative
example. The simulation results according to the compara-
tive example and the example embodiment are illustrated in
FIGS. 94, 9B, 10A and 10B.

[0117] FIGS. 9A and 9B are images illustrating a simula-
tion implemented by the organic light emitting display
device according to the comparative example, and FIGS.
10A and 10B are images illustrating a simulation imple-
mented by the organic light emitting display device accord-
ing to the example embodiment of the present disclosure.
FIGS. 9A and 10A are images of black letters implemented
on the white background, and FIGS. 9B and 10B are images
of white letters implemented on the black background.

[0118] First, referring to FIG. 9A, in region A' of the
simulation implemented by the comparative example, all
edge portions of letters are displayed in red, and as a result,
color fringe is found which is visually detected in a single
color. However, referring to FIG. 10A, in region A of the
simulation implemented by the example embodiment, red
and blue colors are alternately displayed in a zigzag pattern,
and as a result, it can be seen that there occurs no color fringe
in which an edge of a letter is shown in a single color.

[0119] In addition, referring to FIG. 9B, in region B' of the
simulation implemented by the comparative example, all
edge portions of letters are displayed in green, and as a
result, color fringe is found which is visually detected in a
single color. However, referring to F1G. 10B, in region B of
the simulation implemented by the example embodiment,
green, red and blue colors are displayed in a complicated
pattern, and as a result, it can be seen that there occurs no
color fringe in which an edge of a letter is shown in a single
color.
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[0120] The example embodiments of the present disclo-
sure can also be described as follows:

[0121] According to an aspect of the present disclosure,
the organic light emitting display device includes the first
pixel and the second pixel. The first pixel is disposed
adjacent to the second pixel, and each of the first pixel and
the second pixel includes a plurality of subpixels, the
plurality of subpixles include a green subpixel, a red sub-
pixel, and a blue subpixel. In this instance, the red subpixel
and the blue subpixel are shared by the first pixel and the
second pixel. In the organic light emitting display device
according to the example embodiment of the present dis-
closure, the green subpixel is included in the single pixel,
and the blue subpixel and the red subpixel, which are shared
by the adjacent pixels, are partially included in the single
pixel. Further, two pixel groups, which are vertically adja-
cent to each other, are disposed such that the pixels, which
are horizontally adjacent to each other, are asymmetrical. As
a result, it is possible to minimize a lattice defect caused by
the regular arrangement of the subpixels, and minimize
color fringe in which at an edge of an image, colors are
blurred or a single color of the RGB colors is visually
detected.

[0122] According to one or more embodiments of the
present disclosure, the first pixel and the second pixel may
be vertically adjacent to each other.

[0123] According to one or more embodiments of the
present disclosure, green subpixels may be included in the
first pixel and the second pixel, respectively.

[0124] According to one or more embodiments of the
present disclosure, an area of the green subpixel may be
equal to or smaller than each of an area of the red subpixel
and an area of the blue subpixel.

[0125] According to one or more embodiments of the
present disclosure, the red subpixel and the blue subpixel
may be equally shared by the first pixel and the second pixel.
[0126] According to one or more embodiments of the
present disclosure, the first pixel and the second pixel may
be symmetric relative to the shared red and blue subpixels.
[0127] According to one or more embodiments of the
present disclosure, each of the red subpixel and the blue
subpixel may be larger than the green subpixel.

[0128] According to one or more embodiments of the
present disclosure, an area of an emission region of at least
one subpixel that is shared may be the same as or greater
than areas of emission regions of non-shared subpixels of
the plurality of subpixels.

[0129] According to one or more embodiments of the
present disclosure, emission regions of the plurality of
subpixels may have one of a diamond shape, a round shape,
and a rectangular shape.

[0130] According to one or more embodiments of the
present disclosure, the at least one shared subpixel may have
one anode electrode.

[0131] According to one or more embodiments of the
present disclosure, the at least one subpixel that is shared
may be disposed between the non-shared subpixels of the
plurality of subpixels in thefirst pixel and the second pixel.
[0132] According to one or more embodiments of the
present disclosure, the non-shared subpixels may be aligned
in a vertical direction.

[0133] According to one or more embodiments of the
present disclosure, the non-shared subpixels of the plurality
of subpixels of the first pixel and the second pixel may be
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symmetric relative to a center line in a horizontal direction
of the at least one subpixel that is shared.

[0134] According to one or more embodiments of the
present disclosure, the first pixel and the second pixel may
constitute a repeating pixel unit, and the repeating pixel unit
and another repeating pixel unit adjacent to the repeating
pixel unit may be asymmetrical with respect to each other.
[0135] According to one or more embodiments of the
present disclosure, the repeating pixel units may be continu-
ously arranged in a column direction, and continuously
arranged in a row direction by being shifted by a predeter-
mined distance in the column direction.

[0136] According to one or more embodiments of the
present disclosure, the repeating pixel unit may be arranged
by being shifted such that the red subpixel and the blue
subpixel of the repeating pixel unit and the red subpixel and
the blue subpixel of another adjacent repeating pixel unit are
not positioned in the same line.

[0137] According to one or more embodiments of the
present disclosure, the repeating pixel units may have
repeated arrangement in two periods in the row direction.
[0138] According to another aspect of the present disclo-
sure, the organic light emitting display device includes a
plurality of pixels including a first pixel and a second pixel
that is adjacent to the first pixel, each of the plurality of
pixels including a plurality of subpixels, wherein the first
pixel shares at least one of the plurality of subpixels with a
first adjacent pixel, and the second pixel shares at least one
of the plurality subpixels with a second adjacent pixel, and
the first pixel and the second pixel are vertically symmetri-
cal.

[0139] According to one or more embodiments of the
present disclosure, an area of an emission region of the at
least one subpixel that is shared may be the same as or
greater than areas of emission regions of non-shared sub-
pixels of the plurality of subpixels in each of the first pixel
and the second pixel.

[0140] According to one or more embodiments of the
present disclosure, emission regions of the plurality of
subpixels may have one of a diamond shape, a round shape,
and a rectangular shape.

[0141] According to one or more embodiments of the
present disclosure, the at least one shared subpixel may have
one anode electrode.

[0142] According to one or more embodiments of the
present disclosure, the at least one subpixel that is shared
may be disposed between the non-shared subpixels of the
plurality of subpixels in the plurality of pixels.

[0143] According to one or more embodiments of the
present disclosure, the non-shared subpixels may be aligned
in a vertical direction.

[0144] According to one or more embodiments of the
present disclosure, the non-shared subpixels of the plurality
of subpixels of the first pixel and the second pixel may be
symmetric relative to a center line in a horizontal direction
of the at least one subpixel that is shared.

[0145] According to one or more embodiments of the
present disclosure, the plurality of subpixels may include a
green subpixel, a red subpixel, and a blue subpixel, and the
red subpixel and the blue subpixel may be the shared
subpixels.

[0146] According to one or more embodiments of the
present disclosure, the first pixel and the second pixel may
be vertically adjacent to each other, whereby the first adja-
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cent pixel may be the second pixel, and the second adjacent
pixel may be the first pixel, and the first pixel and the second
pixel may share the same red subpixel and the same blue
subpixel.

[0147] According to one or more embodiments of the
present disclosure, the first pixel and the second pixel may
be horizontally adjacent to each other, whereby the red
subpixel and the blue subpixel may be not shared by the first
pixel and the second pixel.

[0148] According to one or more embodiments of the
present disclosure, the red subpixel and the blue subpixel
may be arranged in the same line.

[0149] According to one or more embodiments of the
present disclosure, the first pixel and the second pixel
adjacent to the first pixel may constitute a repeating pixel
unit, and the repeating pixel unit may have repeated arrange-
ment in two periods.

[0150] According to one or more embodiments of the
present disclosure, the repeating pixel unit may be alter-
nately arranged so as not to be symmetrical in a row
direction.

[0151] According to one or more embodiments of the
present disclosure, the repeating pixel unit may include two
green subpixels, a single red subpixel, and a single blue
subpixel, and straight lines, which connect centers of the
single blue subpixel, the single red subpixel, and the two
green subpixels, may form a rhombus.

[0152] According to another aspect of the present disclo-
sure, an organic light emitting display device comprises
subpixel groups including a plurality of subpixels, the sub-
pixel groups being repeatedly arranged. Each of the subpixel
groups includes a first subpixel unit and a second subpixel
unit which each include a single blue subpixel, a single red
subpixel, and two green subpixels, the two green subpixels
of the first subpixel unit are arranged to be spaced apart in
different directions with respect to a first extended line that
runs through centers of the blue subpixel and the red
subpixel of the first subpixel unit, and the two green sub-
pixels of the second subpixel unit are arranged to be spaced
apart in the same direction with respect to a second extended
line that runs through centers of the blue subpixel and the red
subpixel of the second subpixel unit.

[0153] According to one or more embodiments of the
present disclosure, the first extended line may be in parallel
with the second extended line, a third extended line, which
runs through centers of the two green subpixels of the first
subpixel unit, may be orthogonal to the first extended line,
and a fourth extended line, which runs through centers of the
two green subpixels of the second subpixel unit, may be
orthogonal to the second extended line.

[0154] According to one or more embodiments of the
present disclosure, a fifth extended line, which runs through
a center of the blue subpixel of the first subpixel unit and a
center of the blue subpixel of the second subpixel unit, may
be in parallel with a sixth extended line which runs through
a center of the red subpixel of the first subpixel unit and a
center of the red subpixel of the second subpixel unit.
[0155] According to one or more embodiments of the
present disclosure, straight lines, which connects centers of
the single blue subpixel, the single red subpixel, and the two
green subpixels of the first subpixel unit, may form a
rhombus, and a center of one green subpixel of the two green
subpixels of the second subpixel unit may be positioned in
a triangle formed by connecting centers of the single blue
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subpixel, the single red subpixel, and the other green sub-
pixel of the two green subpixels of the second subpixel
unit. Although the example embodiments of the present
disclosure have been described in detail with reference to the
accompanying drawings, the present disclosure is not lim-
ited thereto and may be embodied in many different forms
without departing from the technical concept of the present
disclosure. Therefore, the example embodiments of the
present disclosure are provided for illustrative purposes
only, and 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 example 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 device comprising:

a first pixel; and

a second pixel being adjacent to the first pixel,

wherein each of the first pixel and the second pixel

includes a plurality of subpixels, and

wherein the first pixel and the second pixel share at least

one subpixel of the plurality of subpixels, wherein the
plurality of subpixels include a green subpixel, a red
subpixel, and a blue subpixel, and

wherein the red subpixel and the blue subpixel are shared

by the first pixel and the second pixel.

2. The organic light emitting display device of claim 1,
wherein the first pixel and the second pixel are vertically
adjacent to each other.

3. The organic light emitting display device of claim 1,
wherein green subpixels are included in the first pixel and
the second pixel, respectively.

4. The organic light emitting display device of claim 1,
wherein an area of the green subpixel is equal to or smaller
than each of an area of the red subpixel and an area of the
blue subpixel.

5. The organic light emitting display device of claim 1,
wherein the red subpixel and the blue subpixel are equally
shared by the first pixel and the second pixel.

6. The organic light emitting display device of claim 1,
wherein the first pixel and the second pixel are symmetric
relative to the shared red and blue subpixels.

7. The organic light emitting display device of claim 1,
wherein each of the red subpixel and the blue subpixel is
larger than the green subpixel.

8. The organic light emitting display device of claim 1,
wherein an area of an emission region of the at least one
subpixel that is shared is the same as or greater than areas of
emission regions of non-shared subpixels of the plurality of
subpixels.

9. The organic light emitting display device of claim 8,
wherein emission regions of the plurality of subpixels have
one of a diamond shape, a round shape, and a rectangular
shape.

10. The organic light emitting display device of claim 8,
wherein the at least one shared subpixel has one anode
electrode.

11. The organic light emitting display device of claim 8,
wherein the at least one subpixel that is shared is disposed
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between the non-shared subpixels of the plurality of sub-
pixels in the plurality of pixels.
12. The organic light emitting display device of claim 8,
wherein the non-shared subpixels are aligned in a vertical
direction.
13. The organic light emitting display device of claim 8,
wherein the non-shared subpixels of the plurality of subpix-
els of the first pixel and the second pixel are symmetric
relative to a center line of the at least one subpixel that is
shared.
14. The organic light emitting display device of claim 1,
wherein the first pixel and the second pixel constitute a
repeating pixel unit, and the repeating pixel unit and another
repeating pixel unit adjacent to the repeating pixel unit are
asymmetrical with respect to each other.
15. The organic light emitting display device of claim 14,
wherein the repeating pixel units are continuously arranged
in a column direction, and continuously arranged in a row
direction by being shifted by a predetermined distance in the
column direction.
16. The organic light emitting display device of claim 14,
wherein the repeating pixel unit is arranged by being shifted
such that the red subpixel and the blue subpixel of the
repeating pixel unit and the red subpixel and the blue
subpixel of another adjacent repeating pixel unit are not
positioned in the same line.
17. The organic light emitting display device of claim 14,
wherein the repeating pixel units have repeated arrangement
in two periods in a row direction.
18. An organic light emitting display device comprising:
a plurality of pixels including a first pixel and a second
pixel that is adjacent to the first pixel, each of the
plurality of pixels including a plurality of subpixels,

wherein the first pixel shares at least one of the plurality
of subpixels with a first adjacent pixel, and the second
pixel shares at least one of the plurality subpixels with
a second adjacent pixel, and the first pixel and the
second pixel are vertically symmetrical.

19. The organic light emitting display device of claim 18,

wherein an area of an emission region of the at least one

subpixel that is shared is the same as or greater than
areas of emission regions of non-shared subpixels of
the plurality of subpixels in each of the first pixel and
the second pixel.

20. The organic light emitting display device of claim 19,
wherein emission regions of the plurality of subpixels have
one of a diamond shape, a round shape, and a rectangular
shape.

21. The organic light emitting display device of claim 19,
wherein the at least one shared subpixel has one anode
electrode.

22. The organic light emitting display device of claim 19,
wherein the at least one subpixel that is shared is disposed
between the non-shared subpixels of the plurality of sub-
pixels in the plurality of pixels.

23. The organic light emitting display device of claim 19,
wherein the non-shared subpixels are aligned in a vertical
direction.

24. The organic light emitting display device of claim 19,
wherein the non-shared subpixels of the plurality of subpix-
els of the first pixel and the second pixel are symmetric
relative to a center line of the at least one subpixel that is
shared.

Oct. 12,2017

25. The organic light emitting display device of claim 18,
wherein the plurality of subpixels include a green subpixel,
a red subpixel, and a blue subpixel, and

wherein the red subpixel and the blue subpixel are shared
subpixels.

26. The organic light emitting display device of claim 25,
wherein the first pixel and the second pixel are vertically
adjacent to each other, whereby the first adjacent pixel is the
second pixel, and the second adjacent pixel is the first pixel,
and

wherein the first pixel and the second pixel share the same
red subpixel and the same blue subpixel.

27. The organic light emitting display device of claim 25,
wherein the first pixel and the second pixel are horizontally
adjacent to each other, whereby the red subpixel and the blue
subpixel are not shared by the first pixel and the second
pixel.

28. The organic light emitting display device of claim 25,
wherein the red subpixel and the blue subpixel are arranged
in the same line.

29. The organic light emitting display device of claim 18,
wherein the first pixel and the second pixel adjacent to the
first pixel constitute a repeating pixel unit, and the repeating
pixel unit has repeated arrangement in two periods.

30. The organic light emitting display device of claim 29,
wherein the repeating pixel unit is alternately arranged so as
not to be symmetrical in a row direction.

31. The organic light emitting display device of claim 29,
wherein the repeating pixel unit includes two green subpix-
els, a single red subpixel, and a single blue subpixel, and
straight lines which connect centers of the single blue
subpixel, the single red subpixel, and the two green subpix-
els form a rhombus.

32. An organic light emitting display device, comprising:

subpixel groups including a plurality of subpixels, the
subpixel groups being repeatedly arranged,

wherein each of the subpixel groups includes a first
subpixel unit and a second subpixel unit which each
include a single blue subpixel, a single red subpixel,
and two green subpixels,

the two green subpixels of the first subpixel unit are
arranged to be spaced apart in different directions with
respect to a first extended line that runs through centers
of the blue subpixel and the red subpixel of the first
subpixel unit, and

the two green subpixels of the second subpixel unit are
arranged to be spaced apart in the same direction with
respect to a second extended line that runs through
centers of the blue subpixel and the red subpixel of the
second subpixel unit.

33. The organic light emitting display device of claim 32,
wherein the first extended line is in parallel with the second
extended line,

a third extended line which runs through centers of the
two green subpixels of the first subpixel unit is orthogo-
nal to the first extended line, and

a fourth extended line which runs through centers of the
two green subpixels of the second subpixel unit is
orthogonal to the second extended line.

34. The organic light emitting display device of claim 32,
wherein a fifth extended line which runs through a center of
the blue subpixel of the first subpixel unit and a center of the
blue subpixel of the second subpixel unit is in parallel with
a sixth extended line which runs through a center of the red
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subpixel of the first subpixel unit and a center of the red
subpixel of the second subpixel unit.

35. The organic light emitting display device of claim 32,
wherein straight lines which connects centers of the single
blue subpixel, the single red subpixel, and the two green
subpixels of the first subpixel unit form a rhombus, and

a center of one green subpixel of the two green subpixels

of the second subpixel unit is positioned in a triangle
formed by connecting centers of the single blue sub-
pixel, the single red subpixel, and the other green
subpixel of the two green subpixels of the second
subpixel unit.
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