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A pixel arrangement structure, an organic light emitting
diode display panel, a display device and a mask plate
assembly are disclosed in the disclosure. The pixel arrange-
ment structure includes a plurality of first sub-pixels, a
plurality of second sub-pixels, a plurality of third sub-pixels.
The positions of the sub-pixels are not overlapped with each
other. One of the plurality of first sub-pixels is located at the
center position of a first virtual rectangle. Four of the
plurality of first sub-pixels are located at four vertex angle
positions of the first virtual rectangle, respectively. Four of
the plurality of second sub-pixels are located at the center
positions of four sides of the first virtual rectangle, respec-
tively. The first virtual rectangle is divided into four second
virtual rectangles, and the inside of each of the four second
virtual rectangles comprises one third sub-pixel of the
plurality of third sub-pixels.
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PIXEL ARRANGEMENT STRUCTURE,
ORGANIC LIGHT EMITTING DIODE
DISPLAY PANEL, DISPLAY DEVICE AND
MASK PLATE ASSEMBLY

CROSS REFERENCE

[0001] The present application is a continuing application
of International Application No. PCT/CN2018/121464, filed
on Dec. 17, 2018, which is based upon and claims priority
to Chinese Patent Application No. 201810002818.5, filed on
Jan. 2, 2018, and the entire contents thereof are incorporated
herein by reference.

TECHNICAL FIELD

[0002] The present disclosure relates to the field of display
technologies, and in particular, to a pixel arrangement struc-
ture, an organic light emitting diode display panel, a high
precision metal mask plate assembly, and a display device.

BACKGROUND

[0003] Organic Light Emitting Diode (OLED) display
means is one of the hotspots in the research field of the flat
panel displays nowadays. Compared with the liquid crystal
display, OLED display means can provide low power con-
sumption, low production cost, self-illumination, wide view-
ing angle and fast response. At present, OLED display
means has begun to replace the traditional liquid crystal
display (LCD) in the field of the flat panel display, such as
mobile phone, PDA, and digital camera, etc.

[0004] The structure of the OLED display means mainly
includes a base substrate, sub-pixels that are manufactured
on the base substrate and arranged in a matrix. Among them,
each sub-pixel is generally to form an organic light emitting
diode structure at a corresponding sub-pixel position on the
array substrate through an organic material penetrating a
high precision metal mask plate by using evaporation film
formation technology.

[0005] However, in the current OLED display means, the
sub-pixel opening area in the pixel arrangement structure is
smaller, thereby it is necessary to increase the drive current
to satisfy the brightness requirement of the display. How-
ever, OLED operating under a large drive current are easily
leaded to an increase of the aging speed of the means,
thereby shortening the lifetime of the OLED display means.

SUMMARY

[0006] According to one aspect of the present disclosure,
a pixel arrangement structure is provided in the arrangement
of the present disclosure. The pixel arrangement structure
includes a plurality of first sub-pixels, a plurality of second
sub-pixels, and a plurality of third sub-pixels. The positions
of the all above sub-pixels are not overlapped with each
other. One of the plurality of first sub-pixels is located at the
center position of a first virtual rectangle, and four of the
plurality of first sub-pixels are located at four vertex angle
positions of the first virtual rectangle respectively. Four of
the plurality of second sub-pixels are located at the center
positions of four sides of the first virtual rectangle, respec-
tively. The first virtual rectangle is divided into four second
virtual rectangles, and the inside of each of the four second
virtual rectangles each comprises one third sub-pixel of the
plurality of third sub-pixels.

Nov. 21,2019

[0007] 1In one arrangement of the present disclosure, the
second virtual rectangle is formed by sequentially connect-
ing four vertex angles, and the four vertex angles comprise
two second sub-pixels and two first sub-pixels. The two
second sub-pixels are located at the center positions of two
adjacent sides of the first virtual rectangle. Each of the two
first sub-pixels is adjacent to each of the two second sub-
pixels. One of the two first sub-pixels is located at the center
position of the first virtual rectangle, and the other is located
at a vertex angle position of the first virtual rectangle.
[0008] In one arrangement of the present disclosure, each
of the plurality of third sub-pixels is in a long strip shape.
The extension direction of the long strip shape is a direction
which is away from the center of the first virtual rectangle.
[0009] In one arrangement of the present disclosure, the
extension direction of each third sub-pixel inside of the four
second virtual rectangles is different. The extension direc-
tion of each third sub-pixel inside of the four second virtual
rectangles is a direction which is away from the first
sub-pixel located at the center of the first virtual rectangle
and extending in the corresponding second virtual rectangle.
[0010] In one arrangement of the present disclosure, the
long strip shape is a mirror symmetrical view in the direction
perpendicular to the extension direction thereof. In one
arrangement of the present disclosure, the extension direc-
tions of the third sub-pixels in the two second virtual
rectangles which disposed along a diagonal of the first
virtual rectangle are consistent.

[0011] The first virtual rectangle is provided with a first
diagonal line and a second diagonal line. The third sub-
pixels in the two second virtual rectangles which disposed
along the first diagonal line are extended in a direction along
the first diagonal line. The third sub-pixels in the two second
virtual rectangles which disposed along the second diagonal
line are extended in a direction along the second diagonal
line.

[0012] The third sub-pixels in the two second virtual
rectangles which disposed along the first diagonal line are
mirror symmetry with respect to the second diagonal line.
The third sub-pixels in the two second virtual rectangles
which disposed along the second diagonal line are mirror
symmetry with respect to the first diagonal line.

[0013] In one arrangement of the present disclosure, there
is a first ratio between the minimum distance which is
between the opposite sides of the third sub-pixel and the
adjacent first sub-pixel, and the minimum distance which is
between the opposite sides of the third sub-pixel and the
adjacent second sub-pixel. There is a second ratio between
the minimum distance which is between the opposite sides
of the third sub-pixel and the adjacent first sub-pixel, and the
minimum distance which is between the opposite sides of
the first sub-pixel and the adjacent second sub-pixel. There
is a third ratio between the minimum distance which is
between the opposite sides of the third sub-pixel and the
adjacent second sub-pixel, and the minimum distance which
is between the opposite sides of the first sub-pixel and the
adjacent second sub-pixel. The first ratio, the second ratio
and the third ratio are each in the range of 0.8-1.2.

[0014] In one arrangement of the present disclosure, the
first ratio, the second ratio, and the third ratio are equal.
[0015] the ratio of the maximum distance between the
opposite sides of the third sub-pixel and the adjacent first
sub-pixel to the minimum distance between the opposite
sides of the third sub-pixel and the adjacent first sub-pixel is
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in a range of 1-1.5. The ratio of the maximum distance
between the opposite sides of the third sub-pixel and the
adjacent second sub-pixel to the minimum distance between
the opposite sides of the third sub-pixel and the adjacent
second sub-pixel is in a range of 1-1.5.

[0016] In one arrangement of the present disclosure, the
first ratio, the second ratio, and the third ratio are each equal
to 1.

[0017] In one arrangement of the present disclosure, the
opposite sides of the third sub-pixel and the adjacent first
sub-pixels are parallel to each other. The opposite sides of
the third sub-pixel and the adjacent second sub-pixels are
parallel to each other.

[0018] In one arrangement of the present disclosure, the
shape of the first sub-pixel is a substantial cruciform. Each
inner angle of the first sub-pixel is greater than or equal to
90 degrees. The cruciform is a shape formed by concave of
the middle of four sides of a quadrilateral. The four vertex
angles of the quadrilateral are as four ends of the cruciform
respectively. The quadrilateral is a substantial rhombus or a
substantial square.

[0019] In one arrangement of the present disclosure, two
ends of the long strip shape are circular arcs or polygons that
protrude outward from the interior of the long strip shape.
[0020] In one arrangement of the present disclosure, at
least one of the shape of the second sub-pixel and the first
sub-pixel is a substantial rectangle.

[0021] In one arrangement of the present disclosure, the
first sub-pixel is a red sub-pixel; the second sub-pixel is a
blue sub-pixel; the third sub-pixel is a green sub-pixel. The
area of the blue sub-pixel is larger than the area of the red
sub-pixel and the area of the green sub-pixel, respectively. In
some examples, the area of the blue sub-pixel is larger than
the area of the red sub-pixel; the area of the red sub-pixel is
larger than the area of the green sub-pixel. In some
examples, the area of the blue sub-pixel is larger than the
area of the green sub-pixel; the area of the green sub-pixel
is larger than the area of the red sub-pixel.

[0022] In one arrangement of the present disclosure, the
center of the third sub-pixel of each second virtual rectangle
is located at the intersection of the line connecting of the
centers of the adjacent two first sub-pixels of the corre-
sponding second virtual rectangle and the line connecting of
the centers of the adjacent two second sub-pixels of the
corresponding second virtual rectangle.

[0023] In one arrangement of the present disclosure, the
area of each third sub-pixel is the same, and the shape of
each third sub-pixel is consistent. The area of each first
sub-pixel is the same, and the shape of each first sub-pixel
is consistent. The area of each second sub-pixel is the same,
and the shape of each second sub-pixel is consistent.
[0024] In one arrangement of the present disclosure, the
area of each third sub-pixel is the same, and the shape of
each third sub-pixel is consistent. The area of each first
sub-pixel is the same, and the shape of each first sub-pixel
is consistent. Or, the area of each second sub-pixel is the
same, and the shape of each second sub-pixel is consistent.
[0025] According to another aspect of the present disclo-
sure, an organic light emitting diode display panel is pro-
vided. In the arrangement, the organic light emitting diode
display panel includes the plurality of above-mentioned
pixel arrangement structures. The adjacent first virtual rect-
angles are configured to share the sub-pixels on respective
facing side in the row direction and the column direction.
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[0026] According to another aspect of the present disclo-
sure, a display device is provided. The display device
includes the above-mentioned organic light emitting diode
display panel.

[0027] According to another aspect of the present disclo-
sure, a mask plate assembly is provided. The mask plate
assembly is used to manufacture the above-mentioned pixel
arrangement structure. The mask plate assembly includes a
first mask plate, having a plurality of first open regions, the
first open region is configured to correspond with the shape
and position of the first sub-pixel. The mask plate assembly
includes a second mask plate having a plurality of second
open regions. The second open region is configured to
correspond with the shape and position of the second
sub-pixel. The mask plate assembly includes a third mask
plate having a plurality of third open regions. The third open
region is configured to correspond with the shape and
position of the third sub-pixel.

[0028] A pixel arrangement structure, an organic light
emitting diode display panel, a mask plate assembly and a
display device are provided in the arrangement of the
present disclosure. In an arrangement, in the pixel arrange-
ment structure, the first sub-pixels are located at the center
position of the first virtual rectangle and the positions of four
vertex angles of the first virtual rectangle; the second
sub-pixel is located at the center position of the side of the
first virtual rectangle; and the third sub-pixel is located in the
second virtual rectangle. The second virtual rectangle is
sequentially connected by two second sub-pixels and two
first sub-pixels, the two second sub-pixels and the two first
sub-pixels are as vertex angles, the two second sub-pixels
are located at the center positions of the adjacent two sides
of the first virtual rectangle, and the two first sub-pixels are
adjacent to the two second sub-pixels and respectively
located at the center position of the first virtual rectangle and
at a vertex angle position of the first virtual rectangle. And
four second virtual rectangles are constituted a first virtual
rectangle. Compared with the pixel arrangement structure of
the related art, such pixel arrangement manner can make the
first sub-pixel, the second sub-pixel and the third sub-pixel
closely arranged under the same process condition. Thereby
under the condition that the minimum sub-pixel interval is
satisfied, the area of the single sub-pixel is increased as
much as possible, thereby reducing the drive current of the
display means and increasing the lifetime of the display
means.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029] FIG. 1 is a first schematic view of the pixel
arrangement structure provided in the arrangement of the
present disclosure;
[0030] FIG. 2 is a second schematic view of the pixel
arrangement structure provided in the arrangement of the
present disclosure;
[0031] FIG. 3 is a third schematic view of the pixel
arrangement structure provided in the arrangement of the
present disclosure;
[0032] FIG. 4 is a fourth schematic view of the pixel
arrangement structure provided in the arrangement of the
present disclosure;
[0033] FIG. 5 is a fifth schematic view of the pixel
arrangement structure provided in the arrangement of the
present disclosure;



US 2019/0355794 A1

[0034] FIG. 6 is a sixth schematic view of the pixel
arrangement structure provided in the arrangement of the
present disclosure;

[0035] FIG. 7 is a seventh schematic view of the pixel
arrangement structure provided in the arrangement of the
present disclosure;

[0036] FIG. 8 is a schematic view of the shape matching
of a second sub-pixel and a third sub-pixel in a pixel
arrangement structure provided in the arrangement of the
present disclosure; and

[0037] FIG. 9 is a structure schematic view of an organic
light emitting diode display panel provided in the arrange-
ment of the present disclosure.

[0038] FIG. 10 is a structure schematic view the first mask
plate of the mask plate assembly provided in the arrange-
ment of the present disclosure.

[0039] FIG. 11 is a structure schematic view the second
mask plate of the mask plate assembly provided in the
arrangement of the present disclosure.

[0040] FIG. 12 is a structure schematic view the third
mask plate of the mask plate assembly provided in the
arrangement of the present disclosure.

DETAILED DESCRIPTION

[0041] In order to make the present disclosure more clear,
the present disclosure will be further described in detail
below in conjunction with the accompanying drawings.
Obviously, the described arrangements are only a part of the
arrangements of the present disclosure, and are not all the
arrangements. Based on the arrangement of the present
disclosure, all the other arrangements obtained by those
skilled in the art without making inventive efforts are all
within the protection scope of the present disclosure.
[0042] The shape and size of each component in the
accompanying drawings do not reflect the true proportion.
The purpose is merely to schematically illustrate the content
of the present disclosure.

[0043] A pixel arrangement structure is provided in the
arrangement of the present disclosure. As shown in FIG. 1,
the pixel arrangement structure includes a plurality of first
sub-pixels 01, a plurality of second sub-pixels 02, and a
plurality of third sub-pixels 03. The positions of the above
all sub-pixels are not overlapped with each other;

[0044] One of the plurality of first sub-pixels 01 is located
at the center position of a first virtual rectangle, and four of
the plurality of first sub-pixels 01 are located at four vertex
angle positions of the first virtual rectangle respectively;
[0045] Four of the plurality of second sub-pixels 02 are
located at the center positions of four sides of the first virtual
rectangle respectively;

[0046] The first virtual rectangle is divided into four
second virtual rectangles, and the inside of each of the four
second virtual rectangles each includes one third sub-pixel
03 of the plurality of third sub-pixels 03.

[0047] It should be understood that the center position and
the vertex angle position mentioned in the present disclosure
are approximate positions, and not limited to the center point
or the vertex. The existence of certain deviation is allowed,
and only the area of the corresponding sub-pixels should
cover the center point or the vertex.

[0048] Compared with the pixel arrangement structure of
the related art, the pixel arrangement structure provided by
the arrangement of the present disclosure can make the first
sub-pixel 01, the second sub-pixel 02, and the third sub-
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pixel 03 be closely arranged under the same process condi-
tions. Therefore, under the condition that the minimum
sub-pixel interval is satisfied, the area of the single sub-pixel
is increased as much as possible, thereby reducing the drive
current of the display means and increasing the lifetime of
the display means.

[0049] In the arrangement of the present disclosure, the
second virtual rectangle is formed by sequentially connect-
ing the four vertex angles, and the four vertex angles include
two second sub-pixels 02 and two first sub-pixels 01. The
two second sub-pixels 02 are located at center positions of
two adjacent sides of the first virtual rectangle. Each of the
two first sub-pixels 01 is adjacent to each of the two second
sub-pixels 02, and one of the two first sub-pixels 01 is
located at the center position of the first virtual rectangle and
the other is located at a vertex angle position of the first
virtual rectangle.

[0050] In the arrangement of the present disclosure, each
of the third sub-pixels 03 is in a long strip shape, and the
extension direction of the long strip shape is a direction
which is away from the center of the first virtual rectangle.

[0051] In an arrangement, the extension direction of each
third sub-pixel 03 inside of the four second virtual rectangles
is different. In the present arrangement, the extension direc-
tion of each third sub-pixel 03 inside of the four second
virtual rectangles is a direction which is away from the first
sub-pixel 01 located at the center of the first virtual rectangle
and extending in the corresponding second virtual rectangle.

[0052] The long strip shape is a mirror symmetrical view
in the direction perpendicular to the extension direction
thereof.

[0053] Arranging the third sub-pixel 03 in a long strip
shape is beneficial to enlarge the area of the second sub-pixel
02, thereby the sub-pixel with low luminous efliciency in the
display panel can be set as the second sub-pixel 02. In
addition, the two ends of the long strip are symmetrically
designed, which can reduce the pattern complexity of the
evaporation mask plate, thereby simplifying the pattern
composition process.

[0054] It should be noted that, in the pixel arrangement
structure provided in the arrangement of the present disclo-
sure, the mentioned sub-pixel locating at a certain position
is referred to a position scope of the sub-pixel locating, and
just make sure the sub-pixel overlap with the position. In
particularly arrangement, the center of the sub-pixel may be
overlapped with the position. Of course, the center of the
sub-pixel may be not overlapped with the position. That is,
a deviation is existed between the center of the sub-pixel and
the position, which is not limited herein. Moreover, the
center of the sub-pixel may be the geometric center of the
sub-pixel pattern, and may also be the center of the emitting
color of the sub-pixel, which is not limited herein.

[0055] In one arrangement of the present disclosure, in the
pixel arrangement structure provided in the arrangement of
the present disclosure, in order to ensure that each sub-pixel
can be evenly distributed, the center of each sub-pixel is
made as close as possible to the corresponding position.
[0056] In one arrangement of the present disclosure, in the
pixel arrangement structure provided in the arrangement of
the present disclosure, as shown in FIG. 1 to FIG. 7, the
extension directions of the third sub-pixels 03 in the two
second virtual rectangles which disposed along a diagonal of
the first virtual rectangle are consistent.
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[0057] In an arrangement, the first virtual rectangle is
provided with a first diagonal line L1 and a second diagonal
line 1.2. The third sub-pixels 03 in the two second virtual
rectangles which disposed along the first diagonal line L1
are extended in the direction along the first diagonal line T.1.
The third sub-pixels 03 in the two second virtual rectangles
which disposed along the second diagonal line 1.2 are
extended in the direction along the second diagonal line 1.2.
[0058] In an arrangement, the third sub-pixels 03 in the
two second virtual rectangles which disposed along the first
diagonal line I.1 are mirror symmetry with respect to the
second diagonal line L.2. The third sub-pixels 03 in the two
second virtual rectangles which disposed along the second
diagonal line [.2 are mirror symmetry with respect to the first
diagonal line L1.

[0059] The third sub-pixels 03 in the four second virtual
rectangles constituting the first virtual rectangle are distrib-
uted in an “X” shape. That is, both ends of each third the
third sub-pixel 03 are respectively pointed to the first
sub-pixels 01 located at the two vertex angle positions of the
second virtual rectangle in which the third sub-pixels 03
located.

[0060] It should be noted that, the first virtual rectangle
mentioned in the display arrangement structure provided by
the arrangement of the present disclosure is the largest
dotted frame in FIG. 1, and the second virtual rectangle is a
small dotted frame in FIG. 1. In FIG. 1, the first virtual
rectangle includes four second virtual rectangles. The first
virtual rectangle and the second virtual rectangle may be
rectangular, may also be square, which is not limited herein.
[0061] In one arrangement of the present disclosure, in the
pixel arrangement structure provided in the arrangement of
the present disclosure, the first sub-pixel is a red sub-pixel,
and the second sub-pixel is a blue sub-pixel. Or, the first
sub-pixel is a blue sub-pixel, and the second sub-pixel is a
red sub-pixel. The third sub-pixel is a green sub-pixel. Thus
as shown in FIG. 2, the green sub-pixel G located at the
inside of the second virtual rectangle may constitute a
luminous pixel point with the red sub-pixel R and the blue
sub-pixel B located at any two adjacent vertex angles of the
second virtual rectangle.

[0062] Further, since the luminous efficiency of the blue
sub-pixel is lower, and the lifetime of the blue sub-pixel is
shorter, in some arrangements of the present disclosure, in
the pixel arrangement structure shown in FIG. 2, the first
sub-pixel 01 is a red sub-pixel R, the second sub-pixel 02 is
a blue sub-pixel B, and the third sub-pixel 03 is a green
sub-pixel G. Thus the green sub-pixel G with strip shape can
expand the area of the blue sub-pixel B toward the direction
of the green sub-pixel G. Thereby, the area of the blue
sub-pixel B is larger than the area of the red sub-pixel R and
the area of the green sub-pixel G, respectively.

[0063] In an arrangement, the area of the blue sub-pixel B
is larger than the area of the red sub-pixel R, and the area of
the red sub-pixel R is larger than the area of the green
sub-pixel G. In another arrangement, the area of the blue
sub-pixel B is larger than the area of the green sub-pixel G,
and the area of the green sub-pixel G is larger than the area
of the red sub-pixel R.

[0064] Further, in the pixel arrangement structure pro-
vided in the arrangement of the present disclosure, since the
luminous efficiency of the green sub-pixel is generally
higher, the area of the green sub-pixel may be set to be
smaller than the area of the red sub-pixel. Of course, in the
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specific implementation, the area of the green sub-pixel may
also be the same as the area of the red sub-pixel, which is not
limited herein.

[0065] It should be noted that the above-mentioned “area
of the sub-pixel” and size thereof are aimed at sub-pixels
area included in a first virtual rectangle. Since the sub-pixels
on the sides and vertex angle of the first virtual rectangle are
all shared with the adjacent first virtual rectangle, the area
ratio of the pixels in one first virtual rectangle is different
from the area ratio of the pixels in the overall panel.
[0066] For the overall panel, the total area ratio of the
RGB sub-pixels may be, for example, 1:(1.1~1.5):(1.2~1.7).
Further, the total area ratio of the RGB sub-pixels may be
1:(1.2~1.35):(1.4~1.55). Further, the total area ratio of the
RGB sub-pixels may be 1:1.27:1.46. The total number ratio
of RGB sub-pixels is 1:2:1.

[0067] In one arrangement of the present disclosure, in the
above-mentioned pixel arrangement structure provided in
the arrangement of the present disclosure, there is a first ratio
between the minimum distance D1 which is between the
opposite sides of the third sub-pixel 03 and the adjacent first
sub-pixel 01, and the minimum distance D2 which is
between the opposite sides of the third sub-pixel 03 and the
adjacent second sub-pixel 02. There is a second ratio
between the minimum distance D1 which is between the
opposite sides of the third sub-pixel 03 and the adjacent first
sub-pixel 01 and the minimum distance D3 which is
between the opposite sides of the first sub-pixel 01 and the
adjacent second sub-pixel 02. And there is a third ratio
between the minimum distance D2 which is between the
opposite sides of the third sub-pixel 03 and the adjacent
second sub-pixel 02, and the minimum distance D3 which is
between the opposite sides of the first sub-pixel 01 and the
adjacent second sub-pixel 02. The first ratio, the second
ratio, and the third ratio are all in the range of 0.8-1.2, such
as 0.9, 1, 1.1.

[0068] In one arrangement of the present disclosure, two
or three among the first ratio, the second ratio and the third
ratio are equal.

[0069] In one arrangement of the present disclosure, the
each first sub-pixel, the each second sub-pixel, and the each
third sub-pixel are arranged substantially equidistantly with
respect to each other.

[0070] As shown in FIG. 1, the minimum distance refers
to the shortest distance between the opposite sides. The
opposite sides may be straight lines or curved lines, and the
opposite sides are parallelizable.

[0071] In other words, the minimum distance needs to be
greater than or equal to the process limit distance, and the
minimum distance between the opposite sides of the third
sub-pixel 03 and the adjacent second sub-pixel 02 needs to
be greater than or equal to the process limit distance to
satisfy the process requirements.

[0072] In one arrangement of the present disclosure, in the
above-mentioned pixel arrangement structure provided by
the arrangement of the present disclosure, the ratio of a
maximum distance between the opposite sides of the third
sub-pixel 03 and the adjacent first sub-pixel 01 to a mini-
mum distance between the opposite sides of the third
sub-pixel and the adjacent first sub-pixel is in a range of
1~1.5, for example, 1.1, 1.2, 1.3, 1.4, etc.

[0073] In one arrangement of the present disclosure, in the
above-mentioned pixel arrangement structure provided by
the arrangement of the present disclosure, the ratio of a
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maximum distance between the opposite sides of the third
sub-pixel 03 and the adjacent second sub-pixel 02 to a
minimum distance between the opposite sides of the third
sub-pixel and the adjacent second sub-pixel is in a range of
1~1.5, for example, 1.1, 1.2, 1.3, 1.4, etc.

[0074] In one arrangement of the present disclosure, in the
pixel arrangement structure provided in the arrangement of
the present disclosure, in order to enable the third sub-pixel
03 to be evenly distributed in the pixel arrangement structure
to reduce the spacing between the third sub-pixel 03 and the
adjacent first sub-pixel 01, and to reduce the spacing
between the third sub-pixel 03 and the adjacent second
sub-pixel 02, as shown in FIG. 2 to FIG. 7, the center of the
third sub-pixel 03 of each second virtual rectangle is located
at the intersection of the line connecting of the centers of the
adjacent two first sub-pixels 01 and the line connecting of
the centers of the adjacent two second sub-pixels 02 of the
corresponding second virtual rectangle, that is, located at the
center of the second virtual rectangle.

[0075] In one arrangement of the present disclosure, in the
pixel arrangement structure provided in the arrangement of
the present disclosure, in order to ensure that the gap width
between the third sub-pixel 03 and the adjacent first sub-
pixel 01 is consistent to reduce the spacing between the third
sub-pixel 03 and the adjacent first sub-pixel 01, as shown in
FIG. 1 to FIG. 7, the opposite sides of the third sub-pixel 03
and the adjacent first sub-pixels 01 are parallel to each other.
Of course, in the specific implementation, the opposite sides
of the third sub-pixel 03 and the adjacent first sub-pixel 01
may also be not parallel, which is not limited herein.
[0076] It should be noted that, in the pixel arrangement
structure provided in the arrangement of the present disclo-
sure, the shape of the sub-pixel is referred to a shape with the
existence of certain process fluctuations and errors. For a
high-resolution display panel, since the sub-pixel itself has
a smaller area, a method commonly used in the art can be
adopted for the correction or compensation of the mask plate
pattern to obtain a precise sub-pixel pattern.

[0077] In the specific implementation, the inner angle of
the sub-pixel shape is larger, or closer to the circular arc, the
easier it is to realize during evaporating. Therefore, in one
arrangement of the present disclosure, in the pixel arrange-
ment structure provided in the arrangement of the present
disclosure, as shown in FIG. 1, FIG. 3 to FIG. 5, the two
ends of the long strip shape are circular arc shape that
protrudes outward from the interior of the long strip shape;
Or as shown in FIG. 6 to FIG. 8, both ends of the long strip
are polygons, for example, isosceles trapezoid of FIG. 6 to
FIG. 8. Of course. in the specific implementation, the shape
of the long strip may also be rectangle as shown in FIG. 2,
which is not limited herein.

[0078] In one arrangement of the present disclosure, in the
pixel arrangement structure provided in the arrangement of
the present disclosure, as shown in FIG. 1 to FIG. 3, the
shape of the first sub-pixel 01 is a substantial rectangle. Of
course, other regular patterns or irregular patterns may also
be used, which is not limited herein.

[0079] In one arrangement of the present disclosure, in the
pixel arrangement structure provided in the arrangement of
the present disclosure, as shown in FIG. 4 to FIG. 8, the
shape of the first sub-pixel 01 is a substantial cruciform.
Thus the first sub-pixel 01 and the third sub-pixel can be
closely arranged, and color mixing can be avoided on the
basis of ensuring the sub-pixel area.
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[0080] Specifically, in the pixel arrangement structure
provided in the arrangement of the present disclosure, as
shown in FIG. 8, the cruciform is a shape formed by the
concave of the middle of the four sides of the quadrilateral,
and the four vertex angles of the quadrilateral are as four
ends of the cruciform respectively, among them, the quad-
rilateral is a substantial diamond shape or a substantial
square. The specific concave depth and shape are matched
with the two ends of the long strip of the third sub-pixel 03
with long strip shape.

[0081] In one arrangement of the present disclosure, in the
pixel arrangement structure provided in the arrangement of
the present disclosure, as shown in FIG. 4 to FIG. 7, each
inner angle of the first sub-pixel 01 is greater than or equal
to 90 degrees. The larger each inner angle of the first
sub-pixel 01, the easier to realize evaporating. On the
contrary, if the inner angle of the sub-pixel is smaller, it
needs to make compensation for the mask plate pattern for
preparing a sub-pixel shape with a smaller inner angle.
Therefore, the pattern complexity of the mask plate can be
reduced by making the inner angle of the first sub-pixel 01
greater than or equal to 90 degrees.

[0082] In one arrangement of the present disclosure, in the
pixel arrangement structure provided in the arrangement of
the present disclosure, as shown in FIG. 5 and FIG. 7, the
four vertex angles of the substantial rhombus or the sub-
stantial square are rounded corners. That is, the four ends of
the cruciform are all rounded corners or all circular arc
shape.

[0083] In one arrangement of the present disclosure, in the
pixel arrangement structure provided in the arrangement of
the present disclosure, in order to ensure that the gap width
between the third sub-pixel 03 and the adjacent second
sub-pixel 02 is consistent to reduce the spacing between the
third sub-pixel 03 and the adjacent second sub-pixel 02. As
shown in FIG. 1 to FIG. 7, the opposite sides of the third
sub-pixel 03 and the adjacent second sub-pixel 02 are
parallel to each other.

[0084] Specifically, in the pixel arrangement structure
provided in the arrangement of the present disclosure, since
the third sub-pixel 03 is in a long strip shape, and the
opposite sides of the third sub-pixel 03 and the adjacent
second sub-pixel 02 are parallel to each other, setting the
opposite sides of the third sub-pixel 03 and the adjacent
second sub-pixel 02 to be straight line shape can simplify the
pattern complexity of the mask plate as much as possible.
Therefore, in one arrangement of the present disclosure, in
the pixel arrangement structure provided in the arrangement
of the present disclosure, as shown in FIG. 1 to FIG. 7, the
shape of the second sub-pixel 02 is a substantial rectangle.
[0085] In one implementation, the opposite sides of the
third sub-pixel 03 and the adjacent second sub-pixel 02 may
also be not parallel, which is not limited herein.

[0086] In one arrangement of the present disclosure, in the
pixel arrangement structure provided in the arrangement of
the present disclosure, the minimum spacing between the
third sub-pixel 03 and the first sub-pixel 01 is equal to the
minimum spacing between the third sub-pixel 03 and the
second sub-pixel 02.

[0087] Moreover, the minimum spacing is generally the
process limit distance, and the numerical range of the
minimum spacing is generally related to the used manufac-
turing process. When a fine metal mask plate (FMM)
matched with the etching process is adopted to form the
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sub-pixel shape, the minimum spacing is about 16 pm, and
the minimum spacing will be smaller when a laser or
electroforming process is adopted to form the sub-pixel
shape.

[0088] In one arrangement of the present disclosure, in the
pixel arrangement structure provided in the arrangement of
the present disclosure, the minimum spacing between the
any adjacent two first sub-pixel 01 and the second sub-pixel
02 is equal.

[0089] In one arrangement of the present disclosure, in the
pixel arrangement structure provided in the arrangement of
the present disclosure, as shown in FIG. 1 to FIG. 7, the area
of each third sub-pixel 03 is the same, thereby ensuring that
in any luminous pixel point composed by the first sub-pixel
01, the second sub-pixel 02 and the third sub-pixel 03, the
luminous area of the third sub-pixel 03 is all the same.
[0090] Of course, in the specific implementation, in the
pixel arrangement structure provided in the arrangement of
the present disclosure, the areas of at least two third sub-
pixels 03 may also be not same, which is not limited herein.
[0091] During the manufacturing process, in order to
ensure that the mask pattern can be consistent for the same
kind of sub-pixel, thereby capable of simplifying the pattern
composition process, in one arrangement of the present
disclosure, in the pixel arrangement structure shown in FIG.
1to FIG. 7, the shape of each third sub-pixel 03 is consistent.
[0092] Of course, in the specific implementation, in the
pixel arrangement provided by the arrangement of the
present disclosure, the shapes of at least two third sub-pixels
may also be not consistent, which is not limited herein.
[0093] In one arrangement of the present disclosure, in the
pixel arrangement structure provided in the arrangement of
the present disclosure, as shown in FIG. 1 to FIG. 7, the area
of each second sub-pixel 02 is the same, thereby ensuring
that in any luminous pixel point composed by the first
sub-pixel 01, the second sub-pixel 02 and the third sub-pixel
03, the luminous area of the second sub-pixel 02 is all the
same.

[0094] Of course, in the specific implementation, in the
pixel arrangement structure provided in the arrangement of
the present disclosure, the areas of at least two second
sub-pixels 02 may also be not the same, which is not limited
herein.

[0095] During the manufacturing process, in order to
ensure that the mask pattern can be consistent for the same
kind of sub-pixel, thereby capable of simplifying the pattern
composition process, in one arrangement of the present
disclosure, in the pixel arrangement structure provided in the
arrangement of the present disclosure, as shown in FIG. 1 to
FIG. 7, the shape of each second sub-pixel 02 is consistent.
[0096] Of course, in the specific implementation, in the
pixel arrangement structure provided in the arrangement of
the present disclosure, the shape of at least two second
sub-pixels 02 may also be not consistent, which is not
limited herein.

[0097] Moreover, in one arrangement of the present dis-
closure, in the above-mentioned pixel arrangement provided
by the arrangement of the present disclosure, when the
shapes of the four second sub-pixels 02 in a first virtual
rectangle are the same or similar, the arrangement angles
thereof may be the same, and the arrangement angles thereof
may also be rotated arbitrarily, which is not limited herein.
[0098] In one arrangement of the present disclosure, in the
pixel arrangement structure provided in the arrangement of
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the present disclosure, as shown in FIG. 1 to FIG. 7, the area
of each first sub-pixel 01 is the same, thereby ensuring that
in any luminous pixel point composed by the first sub-pixel
01, the second sub-pixel 02 and the third sub-pixel 03, the
luminous area of the first sub-pixel 01 is all the same.
[0099] In the specific implementation, in the pixel
arrangement structure provided in the arrangement of the
present disclosure, the areas of at least two first sub-pixels
01 may also not be the same, which is not limited herein.
[0100] During the manufacturing process, in order to
ensure that the mask pattern can be consistent for the same
kind of sub-pixel, thereby capable of simplifying the pattern
composition process, in one arrangement of the present
disclosure, in the pixel arrangement structure provided in the
arrangement of the present disclosure, as shown in FIG. 1 to
FIG. 7, the shape of each first sub-pixel 01 is consistent.
[0101] In the specific implementation, in the pixel
arrangement structure provided in the arrangement of the
present disclosure, the shapes of at least two first sub-pixels
may also be not consistent, which is not limited herein.
[0102] Moreover, in one arrangement of the present dis-
closure, in the above-mentioned pixel arrangement structure
provided by the arrangement of the present disclosure, when
the shapes of the five first sub-pixels 01 in a first virtual
rectangle are the same or similar, the arrangement angles
thereof may be the same, and the arrangement angles thereof
may also be rotated arbitrarily, which is not limited herein.
[0103] In one arrangement of the present disclosure, the
specific shapes, position relationships, parallel and angle
relationships of the second sub-pixel 02, the first sub-pixel
01 and the third sub-pixel 03 can be designed as needed. In
the actual process, due to the limitation of the process
conditions or other factors, there may also be some devia-
tion. Therefore, the shape, position and relative position
relationship of each sub-pixel only needs to substantially
satisfy the above-mentioned conditions, which all belong to
the pixel arrangement structure provided by the arrangement
of the present disclosure.

[0104] Tt should be noted that, the pattern inconformity of
the sub-pixels mentioned in the arrangement of the present
disclosure are referred to the shapes inconformity of the
sub-pixels, for example, one is a circle and one is a rect-
angle. On the contrary, the pattern conformity of the sub-
pixels mentioned in the arrangement of the present disclo-
sure are referred to the shape similarity or identity of the
sub-pixels. For example, the shapes of the two sub-pixels are
both triangles, regardless of whether the areas are equal or
not, then the shapes of the two sub-pixels is considered to be
consistent.

[0105] Based on the same disclosed conception, an
organic light emitting diode display panel is further provided
in the arrangement of the present disclosure, as shown in
FIG. 9, the display panel includes a plurality of closely
arranged pixel arrangement structures (taking four pixel
arrangement structures as an example in FIG. 9). The pixel
arrangement structure may be any one kind of the above-
mentioned pixel arrangement structures provided by the
arrangement of the present disclosure. The adjacent first
virtual rectangles are configured to share the sub-pixel on
respective facing sides in the row direction and the column
direction. That is, the first sub-pixel 01 and the second
sub-pixel 02 located on the sides of the adjacent first virtual
rectangles are shared by the adjacent two pixel arrangement
structures. For example, three sub-pixels circled by each
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ellipse in FIG. 9 are sub-pixels shared by two adjacent pixel
arrangement structures. Since the principle of solving the
problem by the organic light emitting diode display panel is
similar to the foregoing pixel arrangement structure, the
implementation of the organic light emitting diode display
panel can be referred to the implementation of the foregoing
pixel arrangement structure, and there is no more repeated
detailed description.

[0106] Specifically, the organic light emitting diode dis-
play panel is provided in the arrangement of the present
disclosure, as shown in FIG. 9, the first sub-pixel 01 and the
second sub-pixel 02 are alternately arranged in the row
direction, and the first sub-pixel 01 and the second sub-pixel
02 are alternately arranged in the column direction, and the
third sub-pixel 03 is located in the second virtual rectangle
surrounded by two first sub-pixels 01 and two second
sub-pixels 02. Thus, when displaying, any adjacent two first
sub-pixel 01 and second sub-pixel 02 can constitute a
luminescent pixel point with a third sub-pixel 03 adjacent
thereto. Among the sub-pixels, a high-resolution display
effect is achieved from a physical resolution with low-
resolution by the lend color principle.

[0107] Based on the same disclosed conception, a display
device is further provided in the arrangement of the present
disclosure, the display device includes any one kind above-
mentioned organic light emitting diode display panel pro-
vided in the arrangement of the present disclosure. The
display device can be any product or component with a
display function, such as a mobile phone, a tablet computer,
a television, a displayer, a notebook computer, a digital
photo frame, a navigator, etc. The implementation of the
display device can be referred to the arrangement of the
foregoing display panel, and there is no more repeated
detailed description.

[0108] Based on the same disclosed conception, a mask
plate assembly is further provided by the arrangement of the
present disclosure, such as a high precision metal mask
plate, which is used for manufacturing the above-mentioned
any one kind pixel arrangement structure provided by the
arrangement of the present disclosure. As shown in FIG. 10
to FIG. 12, the mask plate assembly includes a first mask
plate 100, a second mask plate 200 and a third mask plate
300. The first mask plate 100 has a plurality of first open
regions 101, as shown in FIG. 10, and the first open regions
101 are corresponding to the shape and position of the first
sub-pixel 01. The second mask plate 200 has a plurality of
second open regions 201, as shown in FIG. 11, and the
second open regions 201 are corresponding to the shape and
position of the second sub-pixel 02. The third mask plate 300
has a plurality of third open regions 301, as shown in FIG.
12, and the third open regions 301 are corresponding to the
shape and position of the third sub-pixel 03. Since the
principle of solving the problem by the mask plate is similar
to the foregoing pixel arrangement structure, thus the imple-
mentation of the mask plate can be referred to the imple-
mentation of the foregoing pixel arrangement structure, and
there is no more repeated detailed description.

[0109] The above-mentioned pixel arrangement structure,
organic light emitting diode display panel, mask plate and
display device are provided in the arrangement of the
present disclosure. In an arrangement, in the pixel arrange-
ment structure, the first sub-pixels are located at the center
position of the first virtual rectangle and the positions of four
vertex angles of the first virtual rectangle; the second
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sub-pixels are located at the center position of the sides of
the first virtual rectangle; and the third sub-pixel is located
in the second virtual rectangle. The second virtual rectangle
are sequentially connected by two second sub-pixels and
two first sub-pixels, the two second sub-pixels and the two
first sub-pixels are as vertex angles, the two second sub-
pixels are located at center position of the adjacent two sides
of the first virtual rectangle, and each of the two first
sub-pixels is adjacent to each of the two second sub-pixels
and one of the two first sub-pixels is located at the center
position of the first virtual rectangle and the other is located
at a vertex angle position of the first virtual rectangle. And
four second virtual rectangles are formed a first virtual
rectangle. Compared with the pixel arrangement structure of
the related art, such pixel arrangement manner can make the
first sub-pixel, the second sub-pixel and the third sub-pixel
closely arranged under the same process condition. Thereby
under the condition that the minimum sub-pixel interval is
satisfied, the area of the single sub-pixel is increased as
much as possible, thereby reducing the drive current of the
display means and increasing the lifetime of the display
means.

[0110] Moreover, arranging the third sub-pixel in a long
strip shape is beneficial to enlarge the area of the second
sub-pixel, thereby the sub-pixel with lower luminous effi-
ciency in the display panel can be set as the second sub-
pixel. In addition, the two ends of the long strip are sym-
metrical designed, which can reduce the pattern complexity
of the evaporation mask plate, thereby simplifying the
pattern composition process.

[0111] Obviously, those skilled in the art can make various
changes and modifications to the present disclosure without
departing from the spirit and the scope of the present
disclosure. Thus, if these changes and the modifications of
the present disclosure belong to the scope of the claims of
the present disclosure and equivalent technologies thereof,
then the present disclosure is also intended to include the
changes and the modifications.

1. A pixel arrangement structure, comprising: a plurality
of first sub-pixels, a plurality of second sub-pixels and a
plurality of third sub-pixels, wherein respective positions of
the pluralities of first, second, and third sub-pixels are not
overlapped with each other;

wherein one of the plurality of first sub-pixels is located

at a center position of a first virtual rectangle, and four
of the plurality of first sub-pixels are located at four
vertex angle positions of the first virtual rectangle
respectively;

wherein four of the plurality of second sub-pixels are

located at center positions of four sides of the first
virtual rectangle, respectively; and

wherein the first virtual rectangle is divided into four
second virtual rectangles, and an inside of each of the
four second virtual rectangles comprises one of the
plurality of third sub-pixels.

2. The pixel arrangement structure of claim 1, wherein the
second virtual rectangles are each formed by sequentially
connecting four vertex angles, and the four vertex angles
comprise two of the second sub-pixels and two of the first
sub-pixels; the two second sub-pixels are located at center
positions of two adjacent sides of the first virtual rectangle,
each of the two first sub-pixels is adjacent to each of the two
second sub-pixels, and one of the two first sub-pixels is
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located at the center position of the first virtual rectangle and
the other is located at a vertex angle position of the first
virtual rectangle.

3. The pixel arrangement structure of claim 1, wherein
each of the plurality of third sub-pixels is in a long strip
shape. and an extension direction of the long strip shape is
a direction away from the center of the first virtual rectangle.

4. The pixel arrangement structure of claim 3, wherein the
extension direction of each of the third sub-pixels inside the
four second virtual rectangles is different,

the extension direction of each of the third sub-pixels

inside the four second virtual rectangles is a direction
away from the first sub-pixel located at the center of the
first virtual rectangle and extending in the correspond-
ing second virtual rectangle.

5. (canceled)

6. The pixel arrangement structure of claim 3, wherein the
long strip shape is a mirror symmetrical view in a direction
perpendicular to the extension direction thereof.

7. The pixel arrangement structure of claim 3, wherein the
extension directions of the third sub-pixels in the two second
virtual rectangles disposed along a diagonal of the first
virtual rectangle are consistent;

the first virtual rectangle is provided with a first diagonal

line and a second diagonal line; the third sub-pixels in
the two second virtual rectangles which disposed along
the first diagonal line are extended in a direction along
the first diagonal line; the third sub-pixels in the two
second virtual rectangles which disposed along the
second diagonal line are extended in a direction along
the second diagonal line;

the third sub-pixels in the two second virtual rectangles

which disposed along the first diagonal line are mirror
symmetry with respect to the second diagonal line, the
third sub-pixels in the two second virtual rectangles
which disposed along the second diagonal line are
mirror symmetry with respect to the first diagonal line.

8. (canceled)

9. (canceled)

10. The pixel arrangement structure of claim 3, wherein
there is a first ratio between a minimum distance which is
between the opposite sides of the third sub-pixel and the
adjacent first sub-pixel, and minimum distance which is
between the opposite sides of the third sub-pixel and the
adjacent second sub-pixel; there is a second ratio between a
minimum distance which is between the opposite sides of
the third sub-pixel and the adjacent first sub-pixel, and a
minimum distance which is between the opposite sides of
the first sub-pixel and the adjacent second sub-pixel; there is
a third ratio between a minimum distance which is between
the opposite sides of the third sub-pixel and the adjacent
second sub-pixel, and a minimum distance which is between
the opposite sides of the first sub-pixel and the adjacent
second sub-pixel; the first ratio, the second ratio and the
third ratio are each in a range of 0.8-1.2.

11. The pixel arrangement structure of claim 10, wherein,
the first ratio, the second ratio and the third ratio are equal;

the ratio of the maximum distance between the opposite

sides of the third sub-pixel and the adjacent first
sub-pixel to the minimum distance between the oppo-
site sides of the third sub-pixel and the adjacent first
subpixel is in a range of 1-1.5;

the ratio of the maximum distance between the opposite

sides of the third sub-pixel and the adjacent second
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sub-pixel to the minimum distance between the oppo-
sites sides of the third sub-pixel and the adjacent
second sub-pixel is in a range of 1~1.5.

12. The pixel arrangement structure of claim 11, wherein
the first ratio, the second ratio and the third ratio are each
equal to 1.

13. (canceled)

14. The pixel arrangement structure of claim 10, wherein
the opposite sides of the third sub-pixel and the adjacent first
sub-pixels are parallel to each other; the opposite sides of the
third sub-pixel and the adjacent second sub-pixels are par-
allel to each other.

15. The pixel arrangement structure of claim 2, wherein a
shape of the first sub-pixel is a substantial cruciform,

wherein each inner angle of the first sub-pixel is greater

than or equal to 90 degrees;

the cruciform is a shape formed by concave of the middle

of four sides of a quadrilateral, and the four vertex
angles of a quadrilateral are as few ends of the cruci-
form respectively, wherein the quadrilateral is a sub-
stantial rhombus or a substantial square.

16. (canceled)

17. (canceled)

18. (canceled)

19. The pixel arrangement structure of claim 3, wherein
two ends of the long strip shape are circular arcs or polygons
that protrude outward from the interior of the long strip
shape.

20. The pixel arrangement structure of claim 2, wherein at
least one of the shape of the second sub-pixel and the shape
of the first sub-pixel is a substantial rectangle is a substantial
rectangle.

21. The pixel arrangement structure of claim 1, wherein
the first sub-pixel is a red sub-pixel; the second sub-pixel is
a blue sub-pixel, the third sub-pixel is a green sub-pixel;

an area of the blue sub-pixel is larger than an area of the

red sub-pixel and an area of the green sub-pixel,
respectively,

wherein the area of the blue sub-pixel is larger than the

area of the red sub-pixel; the area of the red sub-pixel
is larger than the area of the green sub-pixel; or

the area of the blue sub-pixel is larger than she area of the

green sub-pixel, the area of she green sub-pixel is larger
than the area of the red sub-pixel.

22. (canceled)

23. (canceled)

24. The pixel arrangement structure of claim 3, wherein
the center of the third sub-pixel of each second virtual
rectangle is located at the intersection of the line connecting
of the centers of the adjacent two first sub-pixels of the
corresponding second virtual rectangle and the line connect-
ing of the centers of the adjacent two second sub-pixels of
the corresponding second virtual rectangle.

25. The pixel arrangement structure of claim 21, wherein
the area of each third sub-pixel is the same, and the shape of
each third sub-pixel is consistent; and

the area of each first sub-pixel is the same, and the shape

of each first sub-pixel is consistent; and

the area of each second sub-pixel is the same, and the

shape of each second sub-pixel is consistent.

26. An organic light emitting diode display panel, com-
prising the plurality of pixel arrangement structures, the
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pixel arrangement structure comprising: a plurality of first
sub-pixels, a plurality of second sub-pixels and a plurality of
third sub-pixels,

wherein respective positions of the pluralities of first,

second, and third sub-pixels are not overlapped with
each other;

wherein one of the plurality of first sub-pixels is located

at a center position of a first virtual rectangle, and four
of the plurality of first sub-pixels are located at four
vertex angle positions of the first virtual rectangle,
respectively;

wherein four of the plurality of second sub-pixels are

located at center positions of four sides of the first
virtual rectangle, respectively;
wherein the first virtual rectangle is divided into four
second virtual rectangles, and an inside of each of the
four second virtual rectangles each comprising one
third sub-pixel of the plurality of third sub-pixels; and

wherein the adjacent first virtual rectangles are configured
to share the sub-pixels on respective facing sides in a
row direction and a column direction.

27. A display device, comprising the organic light emit-
ting diode display panel according to claim 26.

28. A mask plate assembly, configured to manufacture
pixel arrangement structure, the pixel arrangement structure
comprising: a plurality of first sub-pixels, a plurality of
second sub-pixels and a plurality of third sub-pixels,

wherein respective positions of the pluralities of first,

second, and third sub-pixels are not overlapped with
each other;

wherein one of the plurality of first sub-pixels is located

at a center position of a first virtual rectangle, and four
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of the plurality of first sub-pixels are located at four
vertex angle positions of the first virtual rectangle,
respectively;

wherein four of the plurality of second sub-pixels are
located at center positions of four sides of the first
virtual rectangle, respectively; and

wherein the first virtual rectangle is divided into four
second virtual rectangles, and an inside of each of the
four second virtual rectangles each comprising one
third sub-pixel of the plurality of third sub-pixels,

the mask plate assembly comprising:

a first mask plate, having a plurality of first open regions,
the first open region is configured to correspond to
shape and position of each of the first sub-pixels;

a second mask plate, having a plurality of second open
regions, the second open region is configured to cor-
respond to shape and position of each of the second
sub-pixels;

a third mask plate, having a plurality of third open
regions, the third open region is configured to corre-
spond to shape and position of each of the third
sub-pixels.

29. The pixel arrangement structure of claim 21, wherein
the area of each third sub-pixel is the same, and the shape of
each third sub-pixel is consistent; or

the area of each first sub-pixel is the same, and the shape

of each first sub-pixel is consistent; or

the area of each second sub-pixel is the same, and the

shape of each second sub-pixel is consistent.
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