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A display panel includes first pixels each including a first
organic light emitting element which outputs red color light,
second pixels each including a second organic light emitting
element which outputs green color light, and third pixels
each including a third organic light emitting element which
outputs blue color light. The first organic light emitting
elements are arranged in point symmetry with respect to the
second organic light emitting element, the third organic light
emitting elements are arranged in point symmetry with
respect to the second organic light emitting element, an
anode of the first organic light emitting element is spaced
apart from an anode of the second organic light emitting
element by a first distance, and the anode of the second
organic light emitting element is spaced apart from an anode
of the third organic light emitting element by a second
distance which is shorter than the first distance.
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DISPLAY PANEL AND ORGANIC LIGHT
EMITTING DISPLAY DEVICE INCLUDING
THE SAME

CROSS-REFERENCE TO RELATED
APPLICATION(S)

[0001] This application claims priority to Korean Patent
Application No. 10-2018-0137892, filed on Nov. 12, 2018,
and all the benefits accruing therefrom under 35 U.S.C. §
119, the content of which in its entirety is herein incorpo-
rated by reference.

BACKGROUND

1. Technical Field

[0002] Exemplary embodiments relate to a display device.
More particularly, exemplary embodiments of the inventive
concept relate to a display panel including a plurality of
pixels each including an organic light emitting element (e.g.,
an organic light emitting diode) and an organic light emitting
display device including the display panel.

2. Description of the Related Art

[0003] Generally, a display panel of an organic light
emitting display device may include first pixels each includ-
ing a first organic light emitting element that outputs a red
color light, second pixels each including a second organic
light emitting element that outputs a green color light, and
third pixels each including a third organic light emitting
element that outputs a blue color light.

SUMMARY

[0004] Because material-characteristics of the first
through third organic light emitting elements are different
from each other, driving voltages applied to the first through
third pixels to implement the same grayscale may be also
different. For example, when the first through third pixels
implement the same grayscale, the driving voltage applied to
the second pixel may be higher than the driving voltage
applied to the first pixel, and the driving voltage applied to
the third pixel may be higher than the driving voltage
applied to the second pixel. Thus, a lateral leakage current
may flow between adjacent pixels due to differences of the
driving voltages applied to the first through third pixels. For
example, since the driving voltages applied to the first
through third pixels are relatively low when a low-grayscale
is implemented, resistances of the first through third organic
light emitting elements included therein may be relatively
high, and thus an effect of relatively reducing lateral resis-
tances (or lateral resistors) existing between adjacent pixels
may occur. As a result, the lateral leakage current may flow
through the lateral resistances existing between adjacent
pixels. In other words, the lateral leakage current may flow
from the third pixel that outputs the blue color light into the
second pixel that outputs the green color light, and the lateral
leakage current may flow from the second pixel that outputs
the green color light into the first pixel that outputs the red
color light. Here, a light emission of the first pixel that
outputs the red color light may be greatly affected by the
lateral leakage current while a light emission of the second
pixel that outputs the green color light is not greatly affected
by the lateral leakage current. As a result, when a low-
grayscale is implemented, the first pixel that outputs the red
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color light may be over-emitted by the lateral leakage
current, and thus a low-grayscale color shift phenomenon in
which an image becomes reddish may occur.

[0005] Some exemplary embodiments provide a display
panel including first through third pixels that are arranged to
prevent (or reduce) a low-grayscale color shift phenomenon
in which an image becomes reddish when a low-grayscale is
implemented, where each pixel includes an organic light
emitting element.

[0006] Some exemplary embodiments provide an organic
light emitting display device including the display panel
above.

[0007] According to exemplary embodiments, a display
panel includes a plurality of first pixels, where each of the
plurality of first pixels includes a first organic light emitting
element which outputs a red color light, a plurality of second
pixels, where each of the plurality of second pixels includes
a second organic light emitting element which outputs a
green color light, and a plurality of third pixels, where each
of the plurality of first pixels includes a third organic light
emitting element which outputs a blue color light. Here, the
first organic light emitting elements are arranged in point
symmetry with respect to the second organic light emitting
element, the third organic light emitting elements are
arranged in point symmetry with respect to the second
organic light emitting element, an anode of the first organic
light emitting element is spaced apart from an anode of the
second organic light emitting element by a first distance, the
anode of the second organic light emitting element is spaced
apart from an anode of the third organic light emitting
element by a second distance, and the first distance is longer
than the second distance.

[0008] In exemplary embodiments, the anode of the third
organic light emitting element may be spaced apart from the
anode of the first organic light emitting element by a third
distance, and the third distance is longer than the first
distance.

[0009] In exemplary embodiments, one side of the anode
of the second organic light emitting element may be parallel
with at least one side of the anode of the first organic light
emitting element, and another side of the anode of the
second organic light emitting element may be parallel with
at least one side of the anode of the third organic light
emitting element.

[0010] In exemplary embodiments, the anode of the sec-
ond organic light emitting element may have an octagonal
shape, and each of the anode of the first organic light
emitting element and the anode of the third organic light
emitting element may have a polygonal shape.

[0011] In exemplary embodiments, a major axis of the
anode of the second organic light emitting element may
extend in a direction toward the anode of the third organic
light emitting element, and a minor axis of the anode of the
second organic light emitting element may extend in a
direction toward the anode of the first organic light emitting
element.

[0012] Inexemplary embodiments, an area of the anode of
the first organic light emitting element may be different from
an area of the anode of the third organic light emitting
element.

[0013] In exemplary embodiments, the area of the anode
of the first organic light emitting element may be smaller
than the area of the anode of the third organic light emitting
element.
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[0014] Inexemplary embodiments, an area of the anode of
the second organic light emitting element may be smaller
than the area of the anode of the first organic light emitting
element.

[0015] Inexemplary embodiments, an area of the anode of
the first organic light emitting element may be equal to an
area of the anode of the third organic light emitting element.

[0016] Inexemplary embodiments, an area of the anode of
the second organic light emitting element may be smaller
than the area of the anode of the first organic light emitting
element and the area of the anode of the third organic light
emitting element.

[0017] According to exemplary embodiments, an organic
light emitting display device includes a display panel which
includes a plurality of first pixels each including a first
organic light emitting element which outputs a red color
light, a plurality of second pixels each including a second
organic light emitting element which outputs a green color
light, and a plurality of third pixels each including a third
organic light emitting element which outputs a blue color
light, and a display panel driving circuit which drives the
display panel. Here, the display panel has a pixel arrange-
ment structure in which the first organic light emitting
elements are arranged in point symmetry with respect to the
second organic light emitting element, the third organic light
emitting elements are arranged in point symmetry with
respect to the second organic light emitting element, an
anode of the first organic light emitting element is spaced
apart from an anode of the second organic light emitting
element by a first distance, the anode of the second organic
light emitting element is spaced apart from an anode of the
third organic light emitting element by a second distance,
and the first distance is longer than the second distance.

[0018] In exemplary embodiments, the anode of the third
organic light emitting element may be spaced apart from the
anode of the first organic light emitting element by a third
distance, and the third distance is longer than the first
distance.

[0019] In exemplary embodiments, one side of the anode
of the second organic light emitting element may be parallel
with at least one side of the anode of the first organic light
emitting element, and another side of the anode of the
second organic light emitting element may be parallel with
at least one side of the anode of the third organic light
emitting element.

[0020] In exemplary embodiments, the anode of the sec-
ond organic light emitting element may have an octagonal
shape, and each of the anode of the first organic light
emitting element and the anode of the third organic light
emitting element may have a polygonal shape.

[0021] In exemplary embodiments, a major axis of the
anode of the second organic light emitting element may
extend in a direction toward the anode of the third organic
light emitting element, and a minor axis of the anode of the
second organic light emitting element may extend in a
direction toward the anode of the first organic light emitting
element.

[0022] Inexemplary embodiments, an area of the anode of
the first organic light emitting element may be different from
an area of the anode of the third organic light emitting
element.
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[0023] In exemplary embodiments, the area of the anode
of the first organic light emitting element may be smaller
than the area of the anode of the third organic light emitting
element.

[0024] Inexemplary embodiments, an area of the anode of
the second organic light emitting element may be smaller
than the area of the anode of the first organic light emitting
element.

[0025] Inexemplary embodiments, an area of the anode of
the first organic light emitting element may be equal to an
area of the anode of the third organic light emitting element.
[0026] Inexemplary embodiments, an area of the anode of
the second organic light emitting element may be smaller
than the area of the anode of the first organic light emitting
element and the area of the anode of the third organic light
emitting element.

[0027] Therefore, a display panel according to exemplary
embodiments may include first pixels each including a first
organic light emitting element that outputs a red color light,
second pixels each including a second organic light emitting
element that outputs a green color light, and third pixels each
including a third organic light emitting element that outputs
a blue color light. Here, the display panel has a pixel
arrangement structure in which the first organic light emit-
ting elements are arranged (or placed) in point symmetry
with respect to the second organic light emitting element, the
third organic light emitting elements are arranged in point
symmetry with respect to the second organic light emitting
element, an anode of the first organic light emitting element
is spaced apart from an anode of the second organic light
emitting element by a first distance, and the anode of the
second organic light emitting element is spaced apart from
an anode of the third organic light emitting element by a
second distance, where the first distance is longer than the
second distance. Thus, the display panel may reduce a lateral
leakage current flowing from the second pixel that outputs
the green color light into the first pixel that outputs the red
color light by relatively increasing a lateral resistance exist-
ing between the second pixel that outputs the green color
light and the first pixel that outputs the red color light. As a
result, as compared to a conventional display panel, the
display panel may prevent (or reduce) a low-grayscale color
shift phenomenon in which an image becomes reddish when
a low-grayscale is implemented.

[0028] In addition, an organic light emitting display
device including the display panel according to exemplary
embodiments may provide a high-quality image to a viewer
(or user).

BRIEF DESCRIPTION OF THE DRAWINGS

[0029] Illustrative, non-limiting exemplary embodiments
will be more clearly understood from the following detailed
description in conjunction with the accompanying drawings.
[0030] FIG. 1 is a diagram illustrating an exemplary
embodiment of a display panel according to the invention.
[0031] FIG. 2 is a diagram illustrating an example in
which first through third pixels are arranged in the display
panel of FIG. 1.

[0032] FIG. 3 is a diagram illustrating an example in
which first through third pixels are arranged in a conven-
tional display panel.

[0033] FIGS. 4 and 5 are diagrams for describing that a
lateral leakage current occurs between a first pixel and a
second pixel in a conventional display panel.
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[0034] FIG. 6 is a diagram for describing that a low-
grayscale color shift phenomenon is prevented (or reduced)
in the display panel of FIG. 1.

[0035] FIG. 7is a block diagram illustrating an exemplary
embodiment of an organic light emitting display device
according to the invention.

[0036] FIG. 81is a block diagram illustrating an exemplary
embodiment of an electronic device according to the inven-
tion.

[0037] FIG. 9 is a diagram illustrating an example in
which the electronic device of FIG. 8 is implemented as a
smart phone.

DETAILED DESCRIPTION

[0038] Hereinafter, embodiments of the inventive concept
will be explained in detail with reference to the accompa-
nying drawings.

[0039] It will be understood that, although the terms
“first,” “second,” “third” etc. may be used herein to describe
various elements, components, regions, layers and/or sec-
tions, these elements, components, regions, layers and/or
sections should not be limited by these terms. These terms
are only used to distinguish one element, component, region,
layer or section from another element, component, region,
layer or section. Thus, “a first element,” “component,”
“region,” “layer” or “section” discussed below could be
termed a second element, component, region, layer or sec-
tion without departing from the teachings herein.

[0040] The terminology used herein is for the purpose of
describing particular embodiments only and is not intended
to be limiting. As used herein, the singular forms “a,” “an,”
and “the” are intended to include the plural forms, including
“at least one,” unless the content clearly indicates otherwise.
“At least one” is not to be construed as limiting “a” or “an.”
“Or” means “and/or.” As used herein, the term “and/or”
includes any and all combinations of one or more of the
associated listed items. It will be further understood that the
terms “comprises” and/or “comprising,” or “includes” and/
or “including” when used in this specification, specify the
presence of stated features, regions, integers, steps, opera-
tions, elements, and/or components, but do not preclude the
presence or addition of one or more other features, regions,
integers, steps, operations, elements, components, and/or
groups thereof.

[0041] FIG. 1 is a diagram illustrating an exemplary
embodiment of a display panel according to the invention,
FIG. 2 is a diagram illustrating an example in which first
through third pixels are arranged in the display panel of FIG.
1, and FIG. 3 is a diagram illustrating an example in which
first through third pixels are arranged in a conventional
display panel.

[0042] Referring to FIGS. 1 to 3, the display panel 100
may include first pixels 120 each including a first organic
light emitting element (e.g., an organic light emitting diode)
that outputs a red color light, second pixels 140 each
including a second organic light emitting element that out-
puts a green color light, and third pixels 160 each including
a third organic light emitting element that outputs a blue
color light. The display panel 100 may display an image
based on the red color light output from the first pixels 120,
the green color light output from the second pixels 140, and
the blue color light output from the third pixels 160.
[0043] In the display panel 100, the first pixels 120 each
including the first organic light emitting element that outputs
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the red color light, the second pixels 140 each including the
second organic light emitting element that outputs the green
color light, and the third pixels 160 each including the third
organic light emitting element that outputs the blue color
light may be arranged adjacent to each other. Here, the first
pixels 120 are arranged (or disposed) in point symmetry
with respect to the second pixel 140, and the third pixels 160
are arranged in point symmetry with respect to the second
pixel 140. That is, the first organic light emitting elements of
the first pixels 120 are arranged in point symmetry with
respect to the second organic light emitting element of the
second pixel 140, and the third organic light emitting
elements of the third pixels 160 are arranged in point
symmetry with respect to the second organic light emitting
element of the second pixel 140. For example, two first
pixels 120 and two third pixels 160 may be arranged to
surround one second pixel 140, two first pixels 120 may face
each other with one second pixel 140 as a center between
them, and two third pixels 160 may face each other with one
second pixel 140 as a center between them. In an exemplary
embodiment, an anode 145 of the second organic light
emitting element of the second pixel 140 may have an
octagonal shape, an anode 125 of the first organic light
emitting element of the first pixel 120 may have a polygonal
shape (e.g., a tetragonal shape, a hexagon shape, an octago-
nal shape, etc.), and an anode 165 of the third organic light
emitting element of the third pixel 160 may have a polygonal
shape. Because material-characteristic of the first organic
light emitting element of the first pixel 120, material-
characteristic of the second organic light emitting element of
the second pixel 140, and material-characteristic of the third
organic light emitting element of the third pixel 160 are
different from each other, a driving voltage applied to the
first pixel 120, a driving voltage applied to the second pixel
140, and a driving voltage applied to the third pixel 160 to
implement the same grayscale may be also different. For
example, when the first through third pixels 120, 140, and
160 implement the same grayscale, the driving voltage
applied to the third pixel 160 that outputs the blue color light
may be the highest, and the driving voltage applied to the
first pixel 120 that outputs the red color light may be the
lowest.

[0044] For this reason, a lateral leakage current may flow
from the third pixel 160 that outputs the blue color light into
the second pixel 140 that outputs the green color light or into
the first pixel 120 that outputs the red color light, and a
lateral leakage current may flow from the second pixel 140
that outputs the green color light into the first pixel 120 that
outputs the red color light. Here, the lateral leakage current
may affect an image when especially a low-grayscale is
implemented (i.e., when the driving voltages applied to the
first through third pixels 120, 140, and 160 are relatively
low) more than when a high-grayscale is implemented (i.e.,
when the driving voltages applied to the first through third
pixels 120, 140, and 160 are relatively high). Generally, the
lateral leakage current flowing from the third pixel 160 into
the second pixel 140 may not generate a big problem
because a light emission of the second pixel 140 that outputs
the green color light is not greatly affected by the lateral
leakage current. On the other hand, the lateral leakage
current flowing from the second pixel 140 into the first pixel
120 may generate a big problem because a light emission of
the first pixel 120 that outputs the red color light is greatly
affected by the lateral leakage current (i.e., since a light
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emission efficiency of the first pixel 120 that outputs the red
color light may be relatively high). Thus, when a low-
grayscale is implemented, the first pixel 120 may be over-
emitted by the lateral leakage current flowing from the
second pixel 140 into the first pixel 120, and thus a low-
grayscale color shift phenomenon in which an image
becomes reddish may occur. Although the lateral leakage
current also flows from the third pixel 160 into the first pixel
120, the lateral leakage current flowing from the second
pixel 140 into the first pixel 120 rather than the lateral
leakage current flowing from the third pixel 160 into the first
pixel 120 generates a bigger problem because a distance
(i.e., third distance L3) between the third pixel 160 and the
first pixel 120 is longer than a distance (i.e., first distance 1)
between the second pixel 140 and the first pixel 120. As used
herein, the term “distance” between two pixels or between
two anodes refers to the distance between the closest sides
of the anodes of the two pixels. In addition, although the first
pixel 120 is over-emitted by the lateral leakage current
flowing from the second pixel 140 into the first pixel 120
when a high-grayscale is implemented, a color shift phe-
nomenon is more conspicuous when the low-grayscale is
implemented than when the high-grayscale is implemented
because an amount of the additional light emission of the
first pixel 120 due to the lateral leakage current is negligible
as compared to an amount of a total light emission of the first
pixel 120 when the high-grayscale is implemented.

[0045] In some exemplary embodiments, one side of the
anode 145 of the second organic light emitting element of
the second pixel 140 may be parallel with at least one side
of the anode 125 of the first organic light emitting element
of the first pixel 120, and another side of the anode 145 of
the second organic light emitting element of the second pixel
140 may be parallel with at least one side of the anode 165
of the third organic light emitting element of the third pixel
160. In an exemplary embodiment, an area of the anode 125
of the first organic light emitting element of the first pixel
120 may be different from an area of the anode 165 of the
third organic light emitting element of the third pixel 160.
For example, as illustrated in FIG. 2, the area of the anode
125 of the first organic light emitting element of the first
pixel 120 may be smaller than the area of the anode 165 of
the third organic light emitting element of the third pixel
160. Here, an area of the anode 145 of the second organic
light emitting element of the second pixel 140 may be
smaller than the area of the anode 125 of the first organic
light emitting element of the first pixel 120 and the area of
the anode 165 of the third organic light emitting element of
the third pixel 160. In another exemplary embodiment, the
area of the anode 125 of the first organic light emitting
element of the first pixel 120 may be equal to the area of the
anode 165 of the third organic light emitting element of the
third pixel 160. Here, the area of the anode 145 of the second
organic light emitting element of the second pixel 140 may
be smaller than the area of the anode 125 of the first organic
light emitting element of the first pixel 120 and the area of
the anode 165 of the third organic light emitting element of
the third pixel 160. As illustrated in FIG. 2. the anode 125
of the first organic light emitting element of the first pixel
120 may be spaced apart from the anode 145 of the second
organic light emitting element of the second pixel 140 by a
first distance L1, the anode 145 of the second organic light
emitting element of the second pixel 140 may be spaced
apart from the anode 165 of the third organic light emitting
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element of the third pixel 160 by a second distance 1.2, and
the anode 165 of the third organic light emitting element of
the third pixel 160 may be spaced apart from the anode 125
of the first organic light emitting element of the first pixel
120 by a third distance 13. Here, the first distance L1 is
longer than the second distance 1.2, and the third distance 1.3
is longer than the first distance L1 and the second distance
L2. To this end, a major axis (i.e., longitudinal axis) of the
anode 145 of the second organic light emitting element of
the second pixel 140 may extend in a direction (i.e., [.2
direction in FIG. 2) toward the anode 165 of the third
organic light emitting element of the third pixel 160, and a
minor axis (i.e., latitudinal axis) of the anode 145 of the
second organic light emitting element of the second pixel
140 may extend in a direction (i.e., L1 direction in FIG. 2)
toward the anode 125 of the first organic light emitting
element of the first pixel 120.

[0046] On the other hand, in a conventional display panel
as shown in FIG. 3, a distance L between the anode 125 of
the first organic light emitting element of the first pixel 120
and the anode 145-1 of the second organic light emitting
element of the second pixel 140-1 is equal to the distance L
between the anode 165 of the third organic light emitting
element of the third pixel 160 and the anode 145-1 of the
second organic light emitting element of the second pixel
140-1. That is, the first distance L1 between the anode 125
of the first organic light emitting element of the first pixel
120 and the anode 145 of the second organic light emitting
element of the second pixel 140 in the display panel 100 of
the exemplary embodiment according to the invention may
be relatively longer than the distance L between the anode
165 of the third organic light emitting element of the third
pixel 160 and the anode 145-1 of the second organic light
emitting element of the second pixel 140-1 in the conven-
tional display panel if the other conditions are the same.
Here, a major axis (i.e., longitudinal axis) of the anode 145-1
of the second organic light emitting element of the second
pixel 140-1 may extend in a direction from the anode 145-1
toward the anode 125 of the first organic light emitting
element of the first pixel 120, and a minor axis (i.e.,
latitudinal axis) of the anode 145-1 of the second organic
light emitting element of the second pixel 140-1 may extend
in a direction from the anode 145-1 toward the anode 165 of
the third organic light emitting element of the third pixel
160. Thus, if the other conditions of the display panel 100
are the same as those of the conventional display panel, the
lateral resistance existing between the first pixel 120 and the
second pixel 140 in the exemplary embodiment according to
the invention may be relatively higher than the lateral
resistance existing between the first pixel 120 and the second
pixel 140-1 in the conventional display panel, and thus the
first lateral leakage current flowing from the second pixel
140 into the first pixel 120 may be relatively reduced in the
display panel 100 compared with the conventional display
panel. As a result, as compared to the conventional display
panel, an amount of the additional light emission of the first
pixel 120 due to the first lateral leakage current flowing from
the second pixel 140 into the first pixel 120 especially when
a low-grayscale is implemented, may be reduced, and thus
the low-grayscale color-shift phenomenon in which an
image becomes reddish may be prevented (or reduced) in the
display panel 100. On the other hand, if the other conditions
of the display panel 100 are the same as those of the
conventional display panel, the second distance .2 between
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the anode 165 of the third organic light emitting element of
the third pixel 160 and the anode 145 of the second organic
light emitting element of the second pixel 140 may be
relatively shorter in the display panel 100 according to the
invention rather than the distance L between the anode 165
of the third organic light emitting element of the third pixel
160 and the anode 145-1 of the second organic light emitting
element of the second pixel 140-1 in the conventional
display panel. Hence, the second lateral resistance existing
between the third pixel 160 and the second pixel 140 may be
relatively low, and thus the first lateral leakage current
flowing from the third pixel 160 into the second pixel 140
may be relatively increased in the display panel 100, com-
pared with the conventional display panel. However, as
described above, because the light emission of the second
pixel 140 that outputs the green color light is not greatly
affected by the lateral leakage current, an amount of the
additional light emission of the second pixel 140 due to the
second lateral leakage current flowing from the third pixel
160 into the second pixel 140 may be negligible.

[0047] In brief, the display panel 100 according to the
exemplary embodiments includes the first pixels 120 each
including the first organic light emitting element that outputs
the red color light, the second pixels 140 each including the
second organic light emitting element that outputs the green
color light, and the third pixels 160 each including the third
organic light emitting element that outputs the blue color
light. Here, the display panel 100 has a pixel arrangement
structure in which the first organic light emitting elements of
the first pixels 120 are arranged in point symmetry with
respect to the second organic light emitting element of the
second pixel 140, the third organic light emitting elements of
the third pixels 160 are arranged in point symmetry with
respect to the second organic light emitting element of the
second pixel 140, the anode 125 of the first organic light
emitting element of the first pixel 120 is spaced apart from
the anode 145 of the second organic light emitting element
of the second pixel 140 by the first distance L1, and the
anode 145 of the second organic light emitting element of
the second pixel 140 is spaced apart from the anode 165 of
the third organic light emitting element of the third pixel 160
by the second distance 1.2, where the first distance L1 is
longer than the second distance L.2. Thus, the display panel
100 may reduce the first lateral leakage current flowing from
the second pixel 140 that outputs the green color light into
the first pixel 120 that outputs the red color light by
relatively increasing the first lateral resistance existing
between the second pixel 140 that outputs the green color
light and the first pixel 120 that outputs the red color light.
As a result, as compared to the conventional display panel,
the display panel 100 may prevent (or reduce) the low-
grayscale color-shift phenomenon in which an image
becomes reddish when a low-grayscale is implemented.
Therefore, an organic light emitting display device including
the display panel 100 may provide a high-quality image to
a viewer (or user).

[0048] FIGS. 4 and 5 are diagrams for describing that a
lateral leakage current occurs between a first pixel and a
second pixel in a conventional display panel, and FIG. 6 is
a diagram for describing that a low-grayscale color shift
phenomenon is prevented (or reduced) in the display panel
of FIG. 1. The internal structures of the pixels shown in FIG.
4 can also be applied to the display panel 100 according to
the invention.
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[0049] Referring to FIGS. 4 to 6, the first pixel 120 may
include a first organic light emitting element driving circuit
DC1 and a first organic light emitting element OLED-R, the
second pixel 140-1 may include a second organic light
emitting element driving circuit DC2 and a second organic
light emitting element OLED-G, and the third pixel 160 may
include a third organic light emitting element driving circuit
DC3 and a third organic light emitting element OLED-B. A
first power voltage ELVDD and a second power voltage
ELVSS supplies the power to the first to third pixels 120 to
160. Here, the first organic light emitting element driving
circuit DC1, the second organic light emitting element
driving circuit DC2, and the third organic light emitting
element driving circuit DC3 may have the same structure.
For example, each of the first through third organic light
emitting element driving circuits DC1, DC2, and DC3 may
include a switching transistor, a driving transistor, a storage
capacitor, etc.

[0050] As illustrated in FIGS. 4 and 5, in the conventional
display panel, the first pixel 120 that outputs the red color
light, the second pixel 140-1 that outputs the green color
light, and the third pixel 160 that outputs the blue color light
may be arranged adjacent to each other. Here, the first
organic light emitting element driving circuit DC1 may
control the first organic light emitting element OLED-R to
emit the red color light, the second organic light emitting
element driving circuit DC2 may control the second organic
light emitting element OLED-G to emit the green color light,
and the third organic light emitting element driving circuit
DC3 may control the third organic light emitting element
OLED-B to emit the blue color light. Specifically, the first
organic light emitting element OLED-R may output the red
color light in response to a driving current supplied from the
first organic light emitting element driving circuit DC1 in the
first pixel 120, the second organic light emitting element
OLED-G may output the green color light in response to a
driving current supplied from the second organic light
emitting element driving circuit DC2 in the second pixel
140-1, and the third organic light emitting element OLED-B
may output the blue color light in response to a driving
current supplied from the third organic light emitting ele-
ment driving circuit DC3 in the third pixel 160. As described
above, since the first through third pixels 120, 140-1, and
160 are adjacent to each other, first and second lateral
resistances LR1 and LR2 may exist among the first through
third pixels 120, 140-1, and 160. That is, the first lateral
resistance LR1 is a resistance between the first pixel 120 and
the second pixel 140-1, and the second lateral resistance
LR2 is a resistance between the second pixel 140-1 and the
third pixel 160. In addition, the driving voltages applied to
the first through third pixels 120, 140-1, and 160 to imple-
ment the same grayscale may be different from each other.
Here, when the first through third pixels 120, 140-1, and 160
implement the same grayscale, the driving voltage applied to
the third pixel 160 that outputs the blue color light may be
the highest, the driving voltage applied to the second pixel
140-1 that outputs the green color light may be medium, and
the driving voltage applied to the first pixel 120 that outputs
the red color light may be the lowest. Thus, as illustrated in
FIGS. 4 and 5, a second lateral leakage current LC2 may
flow from the third pixel 160 into the second pixel 140-1
through the second lateral resistance LR2 because a voltage
of the anode 165 of the third organic light emitting element
OLED-B of the third pixel 160 is higher than a voltage of the
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anode 145-1 of the second organic light emitting element
OLED-G of the second pixel 140-1. In addition, a first lateral
leakage current LC1 may flow from the second pixel 140-1
into the first pixel 120 through the first lateral resistance LR1
because the voltage of the anode 145-1 of the second organic
light emitting element OLED-G of the second pixel 140-1 is
higher than a voltage of the anode 125 of the first organic
light emitting element OLED-R of the first pixel 120.

[0051] As described above, the second lateral leakage
current LC2 may flow from the third pixel 160 that outputs
the blue color light into the second pixel 140-1 that outputs
the green color light, and the first lateral leakage current LC1
may flow from the second pixel 140-1 that outputs the green
color light into the first pixel 120 that outputs the red color
light. However, the second lateral leakage current LC2
flowing from the third pixel 160 into the second pixel 140-1
may not generate a big problem because a light emission of
the second pixel 140-1 that outputs the green color light is
not greatly affected by the second lateral leakage current
LC2. On the other hand, the first lateral leakage current LC1
flowing from the second pixel 140-1 into the first pixel 120
may generate a big problem because a light emission of the
first pixel 120 that outputs the red color light is greatly
affected by the first lateral leakage current LC1. For
example, as illustrated in FIG. 6, when a low-grayscale is
implemented, the first pixel 120 that outputs the red color
light may be over-emitted by the first lateral leakage current
LC1 flowing from the second pixel 140-1 into the first pixel
120, and thus a low-grayscale color-shift phenomenon in
which an image becomes reddish may occur (i.e., indicated
by a first color shift DI' on color coordinates). To prevent (or
reduce) the low-grayscale color-shift phenomenon, the dis-
play panel 100 according to the invention may have a pixel
arrangement structure in which the first distance L1 between
the anode 125 of the first organic light emitting element
OLED-R of the first pixel 120 and the anode 145 of the
second organic light emitting element OLED-G of the
second pixel 140 is longer than the second distance [.2
between the anode 145 of the second organic light emitting
element OLED-G of the second pixel 140 and the anode 165
of the third organic light emitting element OLED-B of the
third pixel 160. Thus, the display panel 100 may reduce the
first lateral leakage current LC1 flowing from the second
pixel 140 that outputs the green color light into the first pixel
120 that outputs the red color light by increasing the first
lateral resistance LR1 existing between the first pixel 120
that outputs the red color light and the second pixel 140 that
outputs the green color light. Here, although the second
lateral resistance LR2 existing between the third pixel 160
and the second pixel 140 is decreased (i.e., the second lateral
leakage current LC2 flowing from the third pixel 160 into
the second pixel 140 is increased), as described above, an
influence of the second lateral leakage current LC2 on the
second pixel 140 may be negligible. As a result, the low-
grayscale color-shift phenomenon in which an image
becomes reddish may be reduced (i.e., indicated by a second
color shift DI2 on color coordinates).

[0052] FIG. 7is a block diagram illustrating an exemplary
embodiment of an organic light emitting display device
according to the invention.

[0053] Referring to FIG. 7, the organic light emitting

display device 500 may include a display panel 510 and a
display panel driving circuit 520.
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[0054] The display panel 510 may include a plurality of
pixels. Here, the pixels may include a plurality of first pixels
each including a first organic light emitting element that
outputs a red color light, a plurality of second pixels each
including a second organic light emitting element that out-
puts a green color light, and a plurality of third pixels each
including a third organic light emitting element that outputs
a blue color light. Specifically, in the display panel 510, the
first organic light emitting elements of the first pixels are
arranged in point symmetry with respect to the second
organic light emitting element of the second pixel, the third
organic light emitting elements of the third pixels are
arranged in point symmetry with respect to the second
organic light emitting element of the second pixel, an anode
of the first organic light emitting element of the first pixel
may be spaced apart from an anode of the second organic
light emitting element of the second pixel by a first distance,
the anode of the second organic light emitting element of the
second pixel may be spaced apart from an anode of the third
organic light emitting element of the third pixel by a second
distance, the anode of the third organic light emitting
element of the third pixel may be spaced apart from the
anode of the first organic light emitting element of the first
pixel by a third distance, the first distance is longer than the
second distance, and the third distance may be longer than
the first distance and the second distance. Here, one side of
the anode of the second organic light emitting element of the
second pixel may be parallel with at least one side of the
anode of the first organic light emitting element of the first
pixel, and another side of the anode of the second organic
light emitting element of the second pixel may be parallel
with at least one side of the anode of the third organic light
emitting element of the third pixel.

[0055] In some exemplary embodiments, the anode of the
second organic light emitting element of the second pixel
may have an octagonal shape, and each of the anode of the
first organic light emitting element of the first pixel and the
anode of the third organic light emitting element of the third
pixel may have a polygonal shape. Here, a major axis (i.e.,
longitudinal axis) of the anode of the second organic light
emitting element of the second pixel may extend in a
direction toward the anode of the third organic light emitting
element of the third pixel, and a minor axis (i.e., latitudinal
axis) of the anode of the second organic light emitting
element of the second pixel may extend in a direction toward
the anode of the first organic light emitting element of the
first pixel. Thus, the first distance by which the anode of the
first organic light emitting element of the first pixel is spaced
apart from the anode of the second organic light emitting
element of the second pixel is longer than the second
distance by which the anode of the third organic light
emitting element of the third pixel is spaced apart from the
anode of the second organic light emitting element of the
second pixel. Hence, the first lateral resistance existing
between the first pixel that outputs the red color light and the
second pixel that outputs the green color light may be higher
(or greater) than the second lateral resistance existing
between the second pixel that outputs the green color light
and the third pixel that outputs the blue color light. That is,
as compared to a conventional display panel, the first lateral
resistance existing between the first pixel that outputs the red
color light and the second pixel that outputs the green color
light is relatively high, and thus a first lateral leakage current
flowing from the second pixel that outputs the green color
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light into the first pixel that outputs the red color light when
a low-grayscale is implemented may be reduced in the
display panel 510. As a result, as compared to the conven-
tional display panel, a low-grayscale color shift phenom-
enon in which an image becomes reddish may be prevented
(or reduced) in the display panel 510 according to the
invention because an amount of additional light emission of
the first pixel, which outputs the red color light, due to the
first lateral leakage current flowing from the second pixel
into the first pixel when a low-grayscale is implemented, is
reduced in the display panel 510. Therefore, the organic light
emitting display device 500 may provide a high-quality
image to a viewer.

[0056] In an exemplary embodiment, an area of the anode
of the first organic light emitting element of the first pixel
may be different from an area of the anode of the third
organic light emitting element of the third pixel. For
example, the area of the anode of the first organic light
emitting element of the first pixel may be smaller than the
area of the anode of the third organic light emitting element
of the third pixel. Here, the area of the anode of the second
organic light emitting element of the second pixel may be
smaller than the area of the anode of the first organic light
emitting element of the first pixel. In another exemplary
embodiment, the area of the anode of the first organic light
emitting element of the first pixel may be equal to the area
of the anode of the third organic light emitting element of the
third pixel. Here, the area of the anode of the second organic
light emitting element of the second pixel may be smaller
than the area of the anode of the first organic light emitting
element of the first pixel and the area of the anode of the
third organic light emitting element of the third pixel. Since
these are described above with reference to FIGS. 1 to 3,
duplicated description related thereto will not be repeated. In
exemplary embodiments, the display panel driving circuit
520 may drive the display panel 510. For this operation, the
display panel driving circuit 520 may include a scan driver,
a data driver, a timing controller, etc. In some exemplary
embodiments, the display panel driving circuit 520 may
further include an emission control driver. The display panel
510 may be connected to the data driver via a plurality of
data-lines. The display panel 510 may be connected to the
scan driver via a plurality of scan-lines. The display panel
510 may be connected to the emission control driver via a
plurality of emission control-lines. Specifically, the data
driver may provide a data signal DS to the display panel 510
via the data-lines, the scan driver may provide a scan signal
SS to the display panel 510 via the scan-lines, and the
emission control driver may provide an emission control
signal ES to the display panel 510 via the emission control-
lines. The timing controller may control the scan driver, the
data driver, the emission control driver, etc.

[0057] FIG. 81s a block diagram illustrating an exemplary
embodiment of an electronic device according to the inven-
tion, and FIG. 9 is a diagram illustrating an example in
which the electronic device of FIG. 8 is implemented as a
smart phone.

[0058] Referring to FIGS. 8 and 9, the electronic device
1000 may include a processor 1010, a memory device 1020,
a storage device 1030, an input/output (1/0) device 1040, a
power supply 1050, and an organic light emitting display
device 1060. Here, the organic light emitting display device
1060 may be the same with the organic light emitting display
device 500 of FIG. 7. In addition, the electronic device 1000
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may further include a plurality of ports for communicating
with a video card, a sound card, a memory card, a universal
serial bus (“USB”) device, other electronic devices, etc. In
an exemplary embodiment, as illustrated in FIG. 9, the
electronic device 1000 may be implemented as a smart
phone. However, the electronic device 1000 according to the
invention is not limited thereto. For example, the electronic
device 1000 may be implemented as a cellular phone, a
video phone, a smart pad, a smart watch, a tablet PC, a car
navigation system, a computer monitor, a laptop, a head
mounted display (“MID”) device, etc.

[0059] The processor 1010 may perform various comput-
ing functions. The processor 1010 may be a microprocessor,
a central processing unit (“CPU”), an application processor
(“AP”), etc. The processor 1010 may be coupled to other
components via an address bus, a control bus, a data bus, etc.
Further, the processor 1010 may be coupled to an extended
bus such as a peripheral component interconnection (“PCI”)
bus. The memory device 1020 may store data for operations
of the electronic device 1000. For example, the memory
device 1020 may include at least one non-volatile memory
device such as an erasable programmable read-only memory
(“EPROM”) device, an electrically erasable programmable
read-only memory (“EEPROM”) device, a flash memory
device, a phase change random access memory (“PRAM)”
device, a resistance random access memory (“RRAM”)
device, a nano floating gate memory (“NFGM”) device, a
polymer random access memory (“PoRAM”) device, a
magnetic random access memory (“MRAM”) device, a
ferroelectric random access memory (“FRAM”) device, etc
and/or at least one volatile memory device such as a
dynamic random access memory (“DRAM”) device, a static
random access memory (“SRAM”) device, a mobile DRAM
device, etc. The storage device 1030 may include a solid
state drive (“SSD”) device, a hard disk drive (“HDD”)
device, a CD-ROM device, etc. The I/O device 1040 may
include an input device such as a kevboard, a keypad, a
mouse device, a touch-pad, a touch-screen, etc, and an
output device such as a printer, a speaker, etc. The power
supply 1050 may provide power for operations of the
electronic device 1000.

[0060] The organic light emitting display device 1060 may
be coupled to other components via the buses or other
communication links. In some exemplary embodiments, the
organic light emitting display device 1060 may be included
in the I/O device 1040. As described above, the organic light
emitting display device 1060 may include a display panel
that can prevent (or reduce) a low-grayscale color shift
phenomenon in which an image becomes reddish when a
low-grayscale is implemented and a display panel driving
circuit that drives the display panel. For this operation, the
display panel may include first pixels each including a first
organic light emitting element that outputs a red color light,
second pixels each including a second organic light emitting
element that outputs a green color light, and third pixels each
including a third organic light emitting element that outputs
a blue color light. Here, the display panel are a pixel
arrangement structure in which the first organic light emit-
ting elements are arranged in point symmetry with respect to
the second organic light emitting element, the third organic
light emitting elements are arranged in point symmetry with
respect to the second organic light emitting element, an
anode of the first organic light emitting element is spaced
apart from an anode of the second organic light emitting
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element by a first distance, and the anode of the second
organic light emitting element is spaced apart from an anode
of the third organic light emitting element by a second
distance, where the first distance is longer than the second
distance. Thus, the display panel may reduce a lateral
leakage current flowing from the second pixel that outputs
the green color light into the first pixel that outputs the red
color light by relatively increasing a lateral resistance exist-
ing between the second pixel that outputs the green color
light and the first pixel that outputs the red color light. As a
result, the display panel may prevent (or reduce) the low-
grayscale color shift phenomenon, and the organic light
emitting display device 1060 including the display panel
may provide a high-quality image to a viewer. Since these
are described above, duplicated description related thereto
will not be repeated.

[0061] The inventive concept may be applied to an organic
light emitting display device and an electronic device
including the organic light emitting display device. For
example, the inventive concept may be applied to a cellular
phone, a smart phone, a video phone, a smart pad, a smart
watch, a tablet PC, a car navigation system, a television, a
computer monitor, a laptop, a head mounted display (HMD)
device, an MP3 player, etc.

[0062] The foregoing is illustrative of exemplary embodi-
ments and is not to be construed as limiting thereof.
Although a few exemplary embodiments have been
described, those skilled in the art will readily appreciate that
many modifications are possible in the exemplary embodi-
ments without materially departing from the novel teachings
and advantages of the inventive concept. Accordingly, all
such modifications are intended to be included within the
scope of the inventive concept as defined in the claims.
Therefore, it is to be understood that the foregoing is
illustrative of various exemplary embodiments and is not to
be construed as limited to the specific exemplary embodi-
ments disclosed, and that modifications to the disclosed
exemplary embodiments, as well as other exemplary
embodiments, are intended to be included within the scope
of the appended claims.

What is claimed is:
1. A display panel comprising:
a plurality of first pixels, wherein each of the plurality of

first pixels includes a first organic light emitting ele-
ment which outputs a red color light;

a plurality of second pixels, wherein each of the plurality
of second pixels includes a second organic light emit-
ting element which outputs a green color light; and

a plurality of third pixels, wherein each of the plurality of
third pixels includes a third organic light emitting
element which outputs a blue color light,

wherein the first organic light emitting elements are
arranged in point symmetry with respect to the second
organic light emitting element, the third organic light
emitting elements are arranged in point symmetry with
respect to the second organic light emitting element, an
anode of the first organic light emitting element is
spaced apart from an anode of the second organic light
emitting element by a first distance, the anode of the
second organic light emitting element is spaced apart
from an anode of the third organic light emitting
element by a second distance, and the first distance is
longer than the second distance.
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2. The display panel of claim 1, wherein the anode of the
third organic light emitting element is spaced apart from the
anode of the first organic light emitting element by a third
distance, and the third distance is longer than the first
distance.

3. The display panel of claim 2, wherein one side of the
anode of the second organic light emitting element is parallel
with at least one side of the anode of the first organic light
emitting element, and another side of the anode of the
second organic light emitting element is parallel with at least
one side of the anode of the third organic light emitting
element.

4. The display panel of claim 1, wherein the anode of the
second organic light emitting element has an octagonal
shape, and each of the anode of the first organic light
emitting element and the anode of the third organic light
emitting element has a polygonal shape.

5. The display panel of claim 4, wherein a major axis of
the anode of the second organic light emitting element
extends in a direction toward the anode of the third organic
light emitting element, and a minor axis of the anode of the
second organic light emitting element extends in a direction
toward the anode of the first organic light emitting element.

6. The display panel of claim 1, wherein an area of the
anode of the first organic light emitting element is different
from an area of the anode of the third organic light emitting
element.

7. The display panel of claim 6, wherein the area of the
anode of the first organic light emitting element is smaller
than the area of the anode of the third organic light emitting
element.

8. The display panel of claim 7, wherein an area of the
anode of the second organic light emitting element is smaller
than the area of the anode of the first organic light emitting
element.

9. The display panel of claim 1, wherein an area of the
anode of the first organic light emitting element is equal to
an area of the anode of the third organic light emitting
element.

10. The display panel of claim 9, wherein an area of the
anode of the second organic light emitting element is smaller
than the area of the anode of the first organic light emitting
element and the area of the anode of the third organic light
emitting element.

11. An organic light emitting display device comprising:

a display panel which includes a plurality of first pixels

each including a first organic light emitting element
which outputs a red color light, a plurality of second
pixels each including a second organic light emitting
element which outputs a green color light, and a
plurality of third pixels each including a third organic
light emitting element which outputs a blue color light;
and

a display panel driving circuit which drives the display

panel,

wherein the display panel has a pixel arrangement struc-

ture in which the first organic light emitting elements
are arranged in point symmetry with respect to the
second organic light emitting element, the third organic
light emitting elements are arranged in point symmetry
with respect to the second organic light emitting ele-
ment, an anode of the first organic light emitting
element is spaced apart from an anode of the second
organic light emitting element by a first distance, the



US 2020/0152713 Al

anode of the second organic light emitting element is
spaced apart from an anode of the third organic light
emitting element by a second distance, and the first
distance is longer than the second distance.

12. The display device of claim 11, wherein the anode of
the third organic light emitting element is spaced apart from
the anode of the first organic light emitting element by a
third distance, and the third distance is longer than the first
distance.

13. The display device of claim 12, wherein one side of
the anode of the second organic light emitting element is
parallel with at least one side of the anode of the first organic
light emitting element, and another side of the anode of the
second organic light emitting element is parallel with at least
one side of the anode of the third organic light emitting
element.

14. The display device of claim 11, wherein the anode of
the second organic light emitting element has an octagonal
shape, and each of the anode of the first organic light
emitting element and the anode of the third organic light
emitting element has a polygonal shape.

15. The display device of claim 14, wherein a major axis
of the anode of the second organic light emitting element
extends in a direction toward the anode of the third organic
light emitting element, and a minor axis of the anode of the
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second organic light emitting element extends in a direction
toward the anode of the first organic light emitting element.

16. The display device of claim 11, wherein an area of the
anode of the first organic light emitting element is different
from an area of the anode of the third organic light emitting
element.

17. The display device of claim 16, wherein the area of the
anode of the first organic light emitting element is smaller
than the area of the anode of the third organic light emitting
element.

18. The display device of claim 17, wherein an area of the
anode of the second organic light emitting element is smaller
than the area of the anode of the first organic light emitting
element.

19. The display device of claim 11, wherein an area of the
anode of the first organic light emitting element is equal to
an area of the anode of the third organic light emitting
element.

20. The display device of claim 19, wherein an area of the
anode of the second organic light emitting element is smaller
than the area of the anode of the first organic light emitting
element and the area of the anode of the third organic light
emitting element.



patsnap

TRAFROE) ERERNSBZETERNENENLE REE
NIF(2E)E US20200152713A1 K (2E)R 2020-05-14
RS US16/599591 iR 2019-10-11

HRIRE(ERR)AGE) =EETERAH
B (T M) A(F) = EDISPLAY CO. , LTD.

LETERIB(ERR)A(E) = EDISPLAY CO. , LTD.

[#RI &8 A YIM SANGHOON

KIM DONGHOON

PARK YOUNGSEO

BANG JINSOOK
KBEA YIM, SANGHOON

KIM, DONGHOON

PARK, YOUNGSEO

BANG, JINSOOK
IPCH =S HO1L27/32 HO1L51/52
CPCo %= HO1L51/5206 HO1L27/3218
i 51X 1020180137892 2018-11-12 KR
S\EBEEE Espacenet USPTO
HEGF)

EREREE  F-4% S EBALAeXNE-BNRETH ;
FoBR SN EREKEXNE RN LRS  E=GER , 81
BREENEHEGNE=BINLXTH XX, E—FINRATHEN
TEZBIERATHUINHNERBE , F=BHRALTHENTE
“ENEAXTEUAINMNARFE , F-BNEXTHNER THhE
EZBNRAETHARRITE—BEE |, FAE-FHNRETHHIER
SE=ANRXTHNRRETE_ES , 2B EELE /IR
TERERE. F-EE,

160



https://share-analytics.zhihuiya.com/view/0eacbccd-95c4-4a9b-8a08-33d1b55adb04
https://worldwide.espacenet.com/patent/search/family/070550339/publication/US2020152713A1?q=US2020152713A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220200152713%22.PGNR.&OS=DN/20200152713&RS=DN/20200152713

