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ORGANIC LIGHT-EMITTING DIODE PIXEL
STRUCTURE AND DISPLAY DEVICE

BACKGROUND OF INVENTION

Field of Invention

[0001] The present invention relates to the field of display,
and in particular, to an organic light-emitting diode (OLED)
pixel structure and a display device.

Description of Prior Art

[0002] The existing pixel arrangement has obvious disad-
vantages, such as jagged edge burrs, and picture distortion,
etc. Especially for a higher resolution screen display, the
sharpness is greatly reduced, and the small font cannot be
clearly displayed. Moreover, since a pixel unit only has two
sub-pixels, the dot pitch between the adjacent sub-pixels is
small. Thus, it is more difficult to fabricate a fine metal mask
(FMM), incurring difficulty in the evaporation process.
[0003] In summary, the existing pixel arrangement of an
organic light-emitting diode (OLED) has technical problems
of a small dot pitch between the adjacent sub-pixels, diffi-
culty in fabrication of the fine metal mask, and difficulty in
evaporation process.

SUMMARY OF INVENTION

[0004] The present invention provides an OLED pixel
structure, which solves the technical problems of a small dot
pitch between the adjacent sub-pixels, difficulty in fabrica-
tion of the fine metal mask, and difficulty in evaporation
process.

[0005] To solve the above problems, the technical solution
provided by the present invention is as follows:

[0006] An organic light-emitting diode (OLED) pixel
structure is provided, which includes: a plurality of pixel
groups having predetermined shapes that constitute a pixel
layer, the pixel groups having predetermined shapes each
having a rectangular shape, one of the pixel groups having
predetermined shapes including at least two pixels, each of
the at least two pixels including first sub-pixels, second
sub-pixels, and third sub-pixels, wherein the first sub-pixels,
the second sub-pixels, and the third sub-pixels each are
configured to illuminate one of different colors which
include red, green, or blue; and wherein areas of the first,
second, and third sub-pixels in one of the pixels are not
equal, while areas of same sub-pixels in different pixels in
one of the pixel groups having predetermined shapes are
equal.

[0007] In the OLED pixel structure provided by the
embodiment of the present invention, the first sub-pixels are
distributed at a center of one of the pixel groups having
predetermined shapes, the third sub-pixels are distributed at
an edge of one of the pixel groups having predetermined
shapes, and the second sub-pixels are distributed below
acute angles of adjacent two of the third sub-pixels; wherein
in one of the pixels, a bottom edge of each of the first
sub-pixels and a bottom edge of each of the second sub-
pixels are disposed in parallel, and the first sub-pixels, the
second sub-pixels, and the third sub-pixels all have isosceles
triangle shapes; and wherein the sub-pixels disposed at
corners of each of the pixel groups having predetermined
shapes are the same sub-pixels and each have an isosceles
triangle shape.
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[0008] In the OLED pixel structure provided by the
embodiment of the present invention, the third sub-pixels
are isosceles triangles distributed at an edge of one of the
pixel groups having predetermined shapes, the second sub-
pixels are isosceles triangles distributed below the acute
angles of adjacent two of the third sub-pixels, and the first
sub-pixels are right-angled trapezoids distributed at a center
of one of the pixel groups having predetermined shapes.

[0009] In the OLED pixel structure provided by the
embodiment of the present invention, the first sub-pixels, the
second sub-pixels, and the third sub-pixels are fabricated by
different masks.

[0010] In the OLED pixel structure provided by the
embodiment of the present invention, the first sub-pixels and
the second sub-pixels have apex angles toward a center of
one of the pixel groups having predetermined shapes; while
the third sub-pixels have apex angles toward an outside of
one of the pixel groups having predetermined shapes and
distributed at four corners of one of the pixel groups having
predetermined shapes.

[0011] In the OLED pixel structure provided by the
embodiment of the present invention, the first sub-pixels, the
second sub-pixels, and the third sub-pixels are all isosceles
triangles.

[0012] In the OLED pixel structure provided by the
embodiment of the present invention, an organic layer is
filled between the first sub-pixels, the second sub-pixels, and
the third sub-pixels, and the organic layer is made of a
material including polyamide or acrylic.

[0013] In the OLED pixel structure provided by the
embodiment of the present invention, the first sub-pixels, the
second sub-pixels, and the third sub-pixels each are config-
ured to illuminate one of different colors which include red,
green, or blue.

[0014] In the OLED pixel structure provided by the
embodiment of the present invention, the pixel groups
having predetermined shapes have rectangular shapes.

[0015] The invention also provides an OLED pixel struc-
ture, including: a plurality of pixel groups having predeter-
mined shapes that constitute a pixel layer, the pixel groups
having predetermined shapes having rectangle shapes, each
pixel groups having predetermined shapes including at least
two pixels, each of the at least two pixels including first
sub-pixels, second sub-pixels, and third sub-pixels, wherein
areas of the first, second, and third sub-pixels in one of the
pixels are not equal, while areas of same sub-pixels in
different pixels in one of the pixel groups having predeter-
mined shapes are equal.

[0016] In the OLED pixel structure provided by the
embodiment of the present invention, the first sub-pixels are
distributed at a center of one of the pixel groups having
predetermined shapes, the third sub-pixels are distributed at
an edge of one of the pixel groups having predetermined
shapes, and the second sub-pixels are distributed below
acute angles of adjacent two of the third sub-pixels; wherein
in one of the pixels, a bottom edge of each of the first
sub-pixels and a bottom edge of each of the second sub-
pixels are disposed in parallel, and the first sub-pixels, the
second sub-pixels, and the third sub-pixels all have isosceles
triangle shapes; and wherein the sub-pixels disposed at
corners of each of the pixel groups having predetermined
shapes are the same sub-pixels and each have an isosceles
triangle shape.
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[0017] In the OLED pixel structure provided by the
embodiment of the present invention, the third sub-pixels
are isosceles triangles distributed at an edge of one of the
pixel groups having predetermined shapes, the second sub-
pixels are isosceles triangles distributed below the acute
angles of adjacent two of the third sub-pixels, and the first
sub-pixels are right-angled trapezoids distributed at the
center of one of the pixel groups having predetermined
shapes.

[0018] In the OLED pixel structure provided by the
embodiment of the present invention, the first sub-pixels, the
second sub-pixels, and the third sub-pixels are fabricated by
different masks.

[0019] In the OLED pixel structure provided by the
embodiment of the present invention, the first sub-pixels and
the second sub-pixels have apex angles toward a center of
one of the pixel groups having predetermined shapes; while
the third sub-pixels have apex angles toward an outside of
one of the pixel groups having predetermined shapes and
distributed at four corners of one of the pixel groups having
predetermined shapes.

[0020] In the OLED pixel structure provided by the
embodiment of the present invention, an organic layer is
filled between the first sub-pixels, the second sub-pixels, and
the third sub-pixels, and the organic layer is made of a
material including polyamide or acrylic.

[0021] The present invention also provides a display
device, including an OLED pixel structure, including: an
organic light-emitting diode (OLED) pixel structure, includ-
ing: a plurality of pixel groups having predetermined shapes
that constitute a pixel layer, the pixel groups having prede-
termined shapes each having a rectangular shape, each pixel
groups having predetermined shapes including at least two
pixels, each of the at least two pixels including first sub-
pixels, second sub-pixels, and third sub-pixels, wherein
areas of the first, second, and third sub-pixels in one of the
pixels are not equal, while areas of same sub-pixels in
different pixels in one of the pixel groups having predeter-
mined shapes are equal.

[0022] The beneficial effects of the present invention are
that an organic light-emitting diode (OLED) pixel structure
includes pixel groups which include at least two pixels, each
of the at least two pixels including first sub-pixels, second
sub-pixels, and third sub-pixels.

[0023] Areas of the first, second, and third sub-pixels in
one of the pixels are not equal, while areas of same sub-
pixels in different pixels in one of the pixel groups having
predetermined shapes are equal. The OLED pixel structure
proposed in the present invention can have more pixel units
in a given light-emitting area. Therefore, a higher resolution
is ensured, and meanwhile, the fabrication difficulty of a fine
mask is reduced compared to the existing pixel arrangement,
and thus it is more conducive to actual fabrication.

BRIEF DESCRIPTION OF DRAWINGS

[0024] In order to more clearly illustrate the embodiments
or the technical solutions of the existing art, the drawings
illustrating the embodiments or the existing art will be
briefly described below. Obviously, the drawings in the
following description merely illustrate some embodiments
of the present invention. Other drawings may also be
obtained by those skilled in the art according to these figures
without paying creative work.
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[0025] FIG. 1 is a first schematic diagram of a first OLED
pixel structure according to an embodiment of the present
invention.

[0026] FIG. 2 is a second schematic diagram of a first
OLED pixel structure according to an embodiment of the
present invention.

[0027] FIG. 3 is a first schematic diagram of a second
OLED pixel structure according to an embodiment of the
present disclosure.

[0028] FIG. 4 is a second schematic diagram of a second
OLED pixel structure according to an embodiment of the
present disclosure.

[0029] FIG. 5 is a first schematic diagram of a third OLED
pixel structure according to an embodiment of the present
invention.

[0030] FIG. 6 is a second schematic diagram of a third
OLED pixel structure according to an embodiment of the
present invention.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0031] The following description of the various embodi-
ments is provided to illustrate the specific embodiments of
the invention. The spatially relative directional terms men-
tioned in the present invention, such as “upper”, “lower”,
“before”, “after”, “left”, “right”, “inside”, “outside”, “side”,
etc. and the like, may be used herein for ease of description
to describe one element or feature’s relationship to another
element(s) or feature(s) as illustrated in the figures which are
merely references. The spatially relative terms are intended
to encompass different orientations in addition to the orien-
tation as depicted in the figures.

[0032] An embodiment of the present invention can solve
the technical problems of a small dot pitch between the
adjacent sub-pixels, difficulty in fabrication of the fine metal
mask, and difficulty in evaporation process.

[0033] Asshownin FIG. 1, a first OLED pixel structure 10
provided by the present invention includes a plurality of
pixel groups 110 having predetermined shapes that consti-
tute a pixel layer, one of the pixel groups 110 having
predetermined shapes including at least two pixels. In FIG.
1, one of the pixel groups 110 having predetermined shapes
includes four pixels, and each of the pixels includes first
sub-pixels 101, second sub-pixels 102, and third sub-pixels
103.

[0034] Further, the first sub-pixels 101 are distributed at a
center of one of the pixel groups 110 having predetermined
shapes; the second sub-pixels 102 are distributed below
acute angles of adjacent two of the third sub-pixels 103; and
the third sub-pixels are distributed at four corners of one of
the pixel groups 110 having predetermined shapes.

[0035] In a pixel, a bottom edge of the first sub-pixels 101
and a bottom edge of the second sub-pixels 102 are disposed
in parallel, and the first sub-pixels 101, the second sub-
pixels 102, and the third sub-pixels 103 are all isosceles
triangles.

[0036] Organic layers 120 are fabricated and filled
between the first sub-pixels 101, the second sub-pixels 102,
and the third sub-pixels 103 respectively by using three
different metal masks.

[0037] In this embodiment, the pixel groups 110 having
predetermined shapes have rectangular shapes, that is, the
OLED pixel structure 10 in this embodiment includes a
plurality of pixel groups 110 having predetermined shapes
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that constitute a pixel layer. The pixel groups 110 having
predetermined shapes include four pixels, and each of the
four pixels includes the first sub-pixels 101, the second
sub-pixels 102, and the third sub-pixels 103, respectively.

[0038] Further, the first sub-pixels 101 are distributed at a
center of the pixel groups having predetermined shapes 110;
the third sub-pixels 103 are distributed at four corners of one
of the pixel groups 110 having predetermined shapes, and
the second sub-pixels 102 are distributed below the acute
angles of adjacent two of the third sub-pixels 103.

[0039] In a pixel, a bottom edge of the first sub-pixels 101
and a bottom edge of the second sub-pixels 102 are disposed
in parallel, and the first sub-pixels 101, the second sub-
pixels 102, and the third sub-pixels 103 are all isosceles
triangles. The organic layers 120 are fabricated and filled
between the first sub-pixels 101, the second sub-pixels 102,
and the third sub-pixels 103 respectively by using three
different metal masks.

[0040] The OLED pixel structure provided in this embodi-
ment is different from the conventional pixel arrangement,
which can have more pixel units in a given light-emitting
area. Therefore, a higher resolution is ensured, and mean-
while, a fabrication difficulty of a fine mask is reduced
compared to the existing pixel arrangement, and thus it is
more conducive to actual fabrication.

[0041] In an embodiment, as shown in FIG. 2, the first
sub-pixels 101, the second sub-pixels 102, and the third
sub-pixels 103 are fabricated using a same metal mask.

[0042] In an embodiment, as shown in FIG. 2, the first
sub-pixels 101, the second sub-pixels 102, and the third
sub-pixels 103 each are configured to illuminate one of
different colors which include red, green, or blue.

[0043] As shown in FIG. 3, the second OLED pixel
structure 10 provided by the present invention includes a
plurality of pixel groups 110 having predetermined shapes
that constitute a pixel layer, the predetermined shapes are
squares, and the pixel groups 110 having predetermined
shapes include four pixels, each of the four pixels includes
first sub-pixels 104, second sub-pixels 105, and third sub-
pixels 106, wherein the third sub-pixels 106 are isosceles
triangles distributed at four corners of the pixel groups 110
having predetermined shapes.

[0044] Further, the first sub-pixels 104 are right-angled
trapezoids, distributed at a center of one of the pixel groups
110 having predetermined shapes; the second sub-pixels 105
are isosceles triangles distributed below acute angles of
adjacent two of the third sub-pixels 106. The organic layers
120 are fabricated and filled between the first sub-pixels 104,
the second sub-pixels 105, and the third sub-pixels 106
respectively by using three different metal masks.

[0045] In this embodiment, the OLED pixel structure 10
includes a plurality of pixel groups having predetermined
shapes 110 constituting a pixel layer, and the pixel groups
having predetermined shapes 110 includes four pixels. Each
of the four pixels include first sub-pixels 104, the second
sub-pixels 105 and the third sub-pixels 106, which are all
isosceles triangles, and are distributed at the four corners of
the pixel groups having predetermined shapes 110.

[0046] Further, the first sub-pixels 104 are right-angled
trapezoids, distributed at the center of the pixel groups 110
having predetermined shapes; and the second sub-pixels 105
are isosceles triangles, distributed below acute angles of
adjacent two of the third sub-pixels 106.
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[0047] In this embodiment, the organic layers 120 are
fabricated and filled between the first sub-pixels 104, the
second sub-pixels 105, and the third sub-pixels 106 respec-
tively by using three different metal masks. This pixel
structure 10 is different from the existing pixel structure,
which can have more pixel units in a given light-emitting
area. Therefore, a higher resolution is ensured, and mean-
while, a fabrication difficulty of a fine mask is reduced
compared to the existing pixel arrangement, and thus it is
more conducive to actual fabrication.

[0048] In an embodiment, as shown in FIG. 4, the second
sub-pixels 105 and the third sub-pixels 106 are fabricated
using a same metal mask.

[0049] In an embodiment, as shown in FIG. 3, the first
sub-pixels 104, the second sub-pixels 105, and the third
sub-pixels 106 each are configured to illuminate one of
different colors which include red, green, or blue.

[0050] As shown in FIG. 5, the third OLED pixel structure
10 provided by the present invention includes a plurality of
pixel groups 110 having predetermined shapes that consti-
tute a pixel layer, and the pixel groups 110 having prede-
termined shapes 110 include four pixels. Each of the four
pixels include first sub-pixels 107, second sub-pixels 108,
and third sub-pixels 109.

[0051] Further, the first sub-pixels 107, the second sub-
pixels 108, and the third sub-pixels 109 are all isosceles
triangles, and the third sub-pixels 109 have apex angles
toward an outside of one of the pixel groups 110 having
predetermined shapes and distributed at four corners of one
of the pixel groups 110 having predetermined shapes, while
the first sub-pixels 107 and the second sub-pixels 108 have
apex angles toward a center of one of the pixel groups 110
having predetermined shapes.

[0052] The organic layers 120 are fabricated and filled
between the first sub-pixels 107, the second sub-pixels 108,
and the third sub-pixels 109 respectively by using three
different metal masks.

[0053] In this embodiment, the OLED pixel structure 10
includes a plurality of pixel groups 110 having predeter-
mined shapes constituting a pixel layer, and the pixel groups
110 having predetermined shapes include four pixels. Each
of the four pixels includes the first sub-pixels 107, the
second sub-pixels 108, and the third sub-pixels 109, wherein
the first sub-pixels 107, the second sub-pixels 108, and the
third sub-pixels 109 are all isosceles triangles. The third
sub-pixels 109 have apex angles toward an outside of one of
the pixel groups 110 having predetermined shapes and
distributed at four corners of one of the pixel groups 110
having predetermined shapes, while the first sub-pixels 107
and the second sub-pixels 108 have apex angles toward a
center of one of the pixel groups 110 having predetermined
shapes. The organic layers 120 are fabricated and filled
between the first sub-pixels 107, the second sub-pixels 108,
and the third sub-pixels 109 respectively by using three
different metal masks. This pixel structure is different from
the existing pixel structure, which can have more pixel units
in a given light-emitting area. Therefore, a higher resolution
is ensured, and meanwhile, a fabrication difficulty of a fine
mask is reduced compared to the existing pixel arrangement,
and thus it is more conducive to actual fabrication.

[0054] In one embodiment, as shown in FIG. 6, the first
sub-pixels 107, the second sub-pixels 108, and the third
sub-pixels 109 are fabricated using a same metal mask.
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[0055] In an embodiment, as shown in FIG. 5, the first
sub-pixels 107, the second sub-pixels 108, and the third
sub-pixels 109 are configured with different illuminating
colors, and the illuminating colors of any one of red, green,
or blue.

[0056] Inanembodiment, the organic layer 120 is made of
polyamide (PA) or acrylic.

[0057] According to the foregoing embodiments, the pres-
ent invention provides an OLED pixel structure, including a
plurality of pixel groups having predetermined shapes that
constitute a pixel layer, the pixel groups having predeter-
mined shapes having rectangle shapes, the pixel groups
having predetermined shapes including at least two pixels,
each of the at least two pixels including first sub-pixels,
second sub-pixels, and third sub-pixels, wherein areas of the
first, second, and third sub-pixels in one of the pixels are not
equal, while areas of same sub-pixels in different pixels in
one of the pixel groups having predetermined shapes are
equal.

[0058] The present invention proposes various OLED
pixel structures to assure a higher resolution, and a fabrica-
tion difficulty of a fine mask is reduced compared to the
existing pixel arrangement, and thus it is more conducive to
actual fabrication.

[0059] While the present invention has been described by
way of example and in terms of the preferred embodiments,
it is to be understood that the present invention is not limited
to the disclosed embodiments. To the contrary, it is intended
to cover various modifications and similar arrangements.
Therefore, the scope of the appended claims should be
accorded the broadest interpretation so as to encompass all
such modifications and similar arrangements.

What is claimed is:

1. An organic light-emitting diode (OLED) pixel struc-
ture, comprising: a plurality of pixel groups having prede-
termined shapes that constitute a pixel layer, the pixel groups
having predetermined shapes each having a rectangular
shape, each predetermined shaped pixel group comprising at
least two pixels, each of the at least two pixels comprising
first sub-pixels, second sub-pixels, and third sub-pixels,
wherein the first sub-pixels, the second sub-pixels, and the
third sub-pixels each are configured to illuminate one of
different colors which include red, green, or blue;

wherein areas of the first, second, and third sub-pixels in
one of the pixels are not equal, while areas of same
sub-pixels in different pixels in one of the pixel groups
having predetermined shapes are equal.

2. The OLED pixel structure according to claim 1,
wherein the first sub-pixels are distributed at a center of one
of the pixel groups having predetermined shapes, the third
sub-pixels are distributed at an edge of one of the pixel
groups having predetermined shapes, and the second sub-
pixels are distributed below acute angles of adjacent two of
the third sub-pixels;

wherein in one of the pixels, a bottom edge of each of the
first sub-pixels and a bottom edge of each of the second
sub-pixels are disposed in parallel, and the first sub-
pixels, the second sub-pixels, and the third sub-pixels
all have isosceles triangle shapes; and

wherein the sub-pixels disposed at corners of each of the
pixel groups having predetermined shapes are the same
sub-pixels and each have an isosceles triangle shape.
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3. The OLED pixel structure according to claim 1,
wherein the third sub-pixels are isosceles triangles distrib-
uted at an edge of one of the pixel groups having predeter-
mined shapes, the second sub-pixels are isosceles triangles
distributed below the acute angles of adjacent two of the
third sub-pixels, and the first sub-pixels are right-angled
trapezoids distributed at a center of one of the pixel groups
having predetermined shapes.

4. The OLED pixel structure according to claim 2,
wherein the first sub-pixels, the second sub-pixels, and the
third sub-pixels are fabricated by different masks.

5. The OLED pixel structure according to claim 1,
wherein the first sub-pixels and the second sub-pixels have
apex angles toward a center of one of the pixel groups
having predetermined shapes, while the third sub-pixels
have apex angles toward an outside of one of the pixel
groups having predetermined shapes and distributed at four
corners of one of the pixel groups having predetermined
shapes.

6. The OLED pixel structure according to claim 5,
wherein the first sub-pixels, the second sub-pixels, and the
third sub-pixels are all isosceles triangles.

7. The OLED pixel structure according to claim 1,
wherein an organic layer is filled between the first sub-
pixels, the second sub-pixels, and the third sub-pixels, and
the organic layer is made of a material comprising poly-
amide or acrylic.

8. An organic light-emitting diode (OLED) pixel struc-
ture, comprising: a plurality of pixel groups having prede-
termined shapes that constitute a pixel layer, the pixel groups
having predetermined shapes having rectangle shapes, each
pixel groups having predetermined shapes comprising at
least two pixels, each of the at least two pixels comprising
first sub-pixels, second sub-pixels, and third sub-pixels,

wherein areas of the first, second, and third sub-pixels in
one of the pixels are not equal, while areas of same
sub-pixels in different pixels in one of the pixel groups
having predetermined shapes are equal.

9. The OLED pixel structure according to claim 8,
wherein the first sub-pixels are distributed at a center of one
of the pixel groups having predetermined shapes, the third
sub-pixels are distributed at an edge of one of the pixel
groups having predetermined shapes, and the second sub-
pixels are distributed below acute angles of adjacent two of
the third sub-pixels;

wherein in one of the pixels, a bottom edge of each of the
first sub-pixels and a bottom edge of each of the second
sub-pixels are disposed in parallel, and the first sub-
pixels, the second sub-pixels, and the third sub-pixels
all have isosceles triangle shapes; and

the same sub-pixels are disposed corresponding to corners
of the pixel groups having predetermined shapes, and
the same sub-pixels have isosceles triangle shapes.

10. The OLED pixel structure according to claim 8,
wherein the third sub-pixels are isosceles triangles distrib-
uted at an edge of one of the pixel groups having predeter-
mined shapes, the second sub-pixels are isosceles triangles
distributed below the acute angles of adjacent two of the
third sub-pixels, and the first sub-pixels are right-angled
trapezoids distributed at the center of one of the pixel groups
having predetermined shapes.
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11. The OLED pixel structure according to claim 9,
wherein the first sub-pixels, the second sub-pixels, and the
third sub-pixels are fabricated by different masks.

12. The OLED pixel structure according to claim 8,
wherein the first sub-pixels and the second sub-pixels have
apex angles toward a center of one of the pixel groups
having predetermined shapes; while the third sub-pixels
have apex angles toward an outside of one of the pixel
groups having predetermined shapes and distributed at four
corners of one of the pixel groups having predetermined
shapes.

13. The OLED pixel structure according to claim 12,
wherein the first sub-pixels, the second sub-pixels, and the
third sub-pixels are all isosceles triangles.

14. The OLED pixel structure according to claim 8,
wherein an organic layer is filled between the first sub-
pixels, the second sub-pixels, and the third sub-pixels, and
the organic layer is made of a material comprising poly-
amide or acrylic.
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15. The OLED pixel structure according to claim 8,
wherein the first sub-pixels, the second sub-pixels and the
third sub-pixels each are configured to illuminate one of
different colors which include red, green, or blue.

16. The OLED pixel structure according to claim 8,
wherein the pixel groups having predetermined shapes have
rectangular shapes.

17. A display device, comprising: an organic light-emit-
ting diode (OLED) pixel structure, comprising: a plurality of
pixel groups having predetermined shapes that constitute a
pixel layer, the pixel groups having predetermined shapes
each having a rectangular shape, each pixel groups having
predetermined shapes comprising at least two pixels, each of
the at least two pixels comprising first sub-pixels, second
sub-pixels, and third sub-pixels,

wherein areas of the first, second, and third sub-pixels in

one of the pixels are not equal, while areas of same
sub-pixels in different pixels in one of the pixel groups
having predetermined shapes are equal.
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