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Description
CROSS REFERENCE

[0001] The presentapplication claims the priority to the
Chinese patent application NO. 201810002818.5, filed
on Jan. 2, 2018, which is incorporated herein by refer-
ence in its entirety.

TECHNICAL FIELD

[0002] The presentdisclosure relates to the field of dis-
play technologies, and in particular, to a pixel arrange-
ment structure, 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
crystaldisplay, OLED display means has the advantages
of low power consumption, low production cost, self-illu-
mination, wide viewing 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 main-
ly includes a base substrate, sub-pixels that are manu-
factured on the base substrate and arranged in a matrix.
Among them, each sub-pixel is generally to form an or-
ganic light emitting diode structure at a corresponding
sub-pixel position on the array substrate through an or-
ganic 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. However, 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] For this purpose, a pixel arrangement structure,
anorganic light emitting diode display panel, a mask plate
assembly and a display device are provided in the em-
bodiment of the present disclosure to reduce the drive
current of the display means, and to increase the lifetime
of the display means.

[0007] Therefore, a pixel arrangement structure is pro-
vided in the embodiment of the present disclosure, the
pixel arrangement structure includes a plurality of first
sub-pixels, a plurality of second sub-pixels, and a plurality
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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 afirst 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 respectively; 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.

[0008] Optionally, the second virtual rectangle is
formed by sequentially connecting 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 each 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
otheris located at a vertex angle position of the first virtual
rectangle.

[0009] Optionally, each of the plurality of third sub-pix-
els 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.

[0010] Optionally, the extension direction of each third
sub-pixel inside of the four second virtual rectangles is
different. Optionally, the extension direction 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.

[0011] Optionally, the long strip shape is a mirror sym-
metrical view in the direction perpendicular to the exten-
sion direction thereof.

[0012] Optionally, the extension directions of the third
sub-pixels in the two second virtual rectangles which dis-
posed along a diagonal of the first virtual rectangle are
consistent. Optionally, The first virtual rectangle is pro-
vided with a first diagonal line and a second diagonal
line; the third sub-pixels in the two second virtual rectan-
gles which disposed along the first diagonal line are ex-
tended in a direction along the first diagonal line; the third
sub-pixels in the two second virtual rectangles which dis-
posed along the second diagonal line are extended in a
direction along the second diagonal line. Optionally, The
third sub-pixelsin 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 dis-
posed along the second diagonal line are mirror symme-
try with respect to the first diagonal line.

[0013] Optionally, there is afirst ratio between the min-
imum 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
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sides of the third sub-pixel and the adjacent second sub-
pixel; there is a second ratio between the minimum dis-
tance which is between the opposite sides of the third
sub-pixel and the adjacent first sub-pixel, and the mini-
mum 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 sec-
ond ratio and the third ratio are all in the range of 0.8-1.2.
[0014] Optionally, the first ratio, the second ratio, and
the third ratio are equal.

[0015] Optionally, the first ratio, the second ratio, and
the third ratio are all 1. Optionally, the ratio of a maximum
distance between the opposite sides of the third sub-pixel
and the adjacent first sub-pixel to a minimum distance
between the opposite sides of the third sub-pixel and the
adjacent first sub-pixel is in a range of 1~1.5;e ratio of a
maximum distance between the opposite sides of the
third sub-pixel and the adjacent second sub-pixel 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.

[0016] Optionally, 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.
[0017] Optionally, the shape of the first sub-pixel is a
substantial cruciform.

[0018] Optionally, eachinnerangle of the first sub-pixel
is greater than or equal to 90 degrees.

[0019] Optionally, the cruciform is a shape formed by
concave of the middle of four sides of a quadrilateral, and
the four vertex angles of the quadrilateral are as four
ends of the cruciform respectively, in the embodiment,
the quadrilateral is a substantial rhombus or a substantial
square;

[0020] Optionally, the four vertex angles of the sub-
stantial rhombus or the substantial square are rounded
corners.

[0021] Optionally, two ends of the long strip shape are
circular arcs or polygons that protrude outward from the
interior of the long strip shape.

[0022] Optionally, the shape of the second sub-pixel
is a substantial rectangle; and/or the shape of the first
sub-pixel is a substantial rectangle.

[0023] Optionally, 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. Optionally, 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. Optionally, the area of the blue sub-pixel is larger
than the area of the green sub-pixel; the area of the green
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sub-pixel is larger than the area of the red sub-pixel.
[0024] Optionally, the center of the third sub-pixel of
each second virtual rectangle is located at the intersec-
tion of the line connecting of the centers of the adjacent
two first sub-pixels of the corresponding second virtual
rectangle and the line connecting of the centers of the
adjacent two second sub-pixels of the corresponding
second virtual rectangle.

[0025] Optionally, the area of each third sub-pixel is
the same, and the shape of each third sub-pixel is con-
sistent; and/or the area of each first sub-pixel is the same,
and the shape of each first sub-pixel is consistent; and/or
the area of each second sub-pixel is the same, and the
shape of each second sub-pixel is consistent.

[0026] According to another aspect of the present dis-
closure, an organic light emitting diode display panel is
provided. In the embodiment, the organic light emitting
diode display panel includes the plurality of above-men-
tioned pixel arrangement structures; in the embodiment:
the adjacent first virtual rectangles are configured to
share the sub-pixels on respective facing side in the row
direction and the column direction.

[0027] According to another aspect of the present dis-
closure, a display device is provided. In the embodiment,
the display device includes the above-mentioned organic
light emitting diode display panel.

[0028] According to another aspect of the present dis-
closure, a mask plate assembly is provided. The mask
plate assembly is used to manufacture the above-men-
tioned pixel arrangement structure. In the embodiment,
the mask plate assembly includes:

a first mask plate , having a plurality of first open
regions, the first open region is configured to corre-
spond with the shape and position of the first sub-
pixel;

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 sec-
ond sub-pixel;

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

[0029] The advantageous effects of the embodiments
of the present disclosure include:

A pixel arrangement structure, an organic light emitting
diode display panel, a mask plate assembly and a display
device are provided in the embodiment of the present
disclosure. In an embodiment, in the pixel arrangement
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 rec-
tangle is sequentially connected by two second sub-pix-
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els 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 rec-
tangles are constituted afirst 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 un-
der 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 dis-
play means.

BRIEF DESCRIPTION OF THE DRAWINGS
[0030]

Fig. 1 is a first schematic view of the pixel arrange-
ment structure provided in the embodiment of the
present disclosure;

Fig. 2 is a second schematic view of the pixel ar-
rangement structure provided in the embodiment of
the present disclosure;

Fig. 3 is a third schematic view of the pixel arrange-
ment structure provided in the embodiment of the
present disclosure;

Fig. 4 is a fourth schematic view of the pixel arrange-
ment structure provided in the embodiment of the
present disclosure;

Fig. 5 is a fifth schematic view of the pixel arrange-
ment structure provided in the embodiment of the
present disclosure;

Fig. 6 is a sixth schematic view of the pixel arrange-
ment structure provided in the embodiment of the
present disclosure;

Fig. 7 is a seventh schematic view of the pixel ar-
rangement structure provided in the embodiment of
the present disclosure;

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 embodiment
of the present disclosure; and

Fig. 9 is a structure schematic view of an organic
light emitting diode display panel provided in the em-
bodiment of the present disclosure.

DETAILED DESCRIPTION

[0031] Inordertomake the objects, technical solutions
and the advantages of the present disclosure more clear,
the present disclosure will be further described in detail
below in conjunction with the accompanying drawings.
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Obviously, the described embodiments are only a part
of the embodiments of the present disclosure, and are
not all the embodiments. Based on the embodiment of
the present disclosure, all the other embodiments ob-
tained by those skilled in the art without making inventive
efforts are all within the protection scope of the present
disclosure.

[0032] The shape and size of each component in the
accompanying drawings do not reflect the true propor-
tion. The purpose is merely to schematically illustrate the
content of the present disclosure.

[0033] A pixel arrangement structure is provided in the
embodiment 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;
[0034] One of the plurality of first sub-pixels 01 is lo-
cated 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;

[0035] Four of the plurality of second sub-pixels 02 are
located at the center positions of four sides of the first
virtual rectangle respectively;

[0036] Thefirstvirtual rectangle is divided into four sec-
ond 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.

[0037] Itshould 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 correspond-
ing sub-pixels should cover the center point or the vertex.
[0038] Compared with the pixel arrangement structure
of the related art, the pixel arrangement structure provid-
ed by the embodiment of the present disclosure can make
the first sub-pixel 01, the second sub-pixel 02, and the
third sub-pixel 03 be closely arranged under the same
process conditions. 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.

[0039] In the embodiment of the present disclosure,
the second virtual rectangle is formed by sequentially
connecting 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.
[0040] In the embodiment of the present disclosure,
each of the third sub-pixels 03 is in a long strip shape,
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and the extension direction of the long strip shape is a
direction which is away from the center of the first virtual
rectangle.

[0041] In an embodiment, the extension direction of
each third sub-pixel 03 inside of the four second virtual
rectangles is different. In the present embodiment, the
extension direction 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 correspond-
ing second virtual rectangle.

[0042] The long strip shape is a mirror symmetrical
view in the direction perpendicular to the extension di-
rection thereof.

[0043] 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 efficien-
cy 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 sim-
plifying the pattern composition process.

[0044] It should be noted that, in the pixel arrangement
structure provided in the embodiment of the present dis-
closure, the mentioned sub-pixel locating at a certain po-
sition is referred to a position scope of the sub-pixel lo-
cating, and just make sure the sub-pixel overlap with the
position. In particularly embodiment, 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 lim-
ited 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.

[0045] Optionally, in the pixel arrangement structure
provided in the embodiment of the present disclosure, in
order to ensure that each sub-pixel can be evenly dis-
tributed, the center of each sub-pixel is made as close
as possible to the corresponding position.

[0046] Optionally, in the pixel arrangement structure
provided in the embodiment 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 rec-
tangle are consistent.

[0047] In an embodiment, the first virtual rectangle is
provided with a first diagonal line L1 and a second diag-
onal line L2. 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 diag-
onal line L1. The third sub-pixels 03 in the two second
virtual rectangles which disposed along the second di-
agonal line L2 are extended in the direction along the
second diagonal line L2.

[0048] Inan embodiment, the third sub-pixels 03 in the
two second virtual rectangles which disposed along the
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first diagonal line L1 are mirror symmetry with respect to
the second diagonal line L2. The third sub-pixels 03 in
the two second virtual rectangles which disposed along
the second diagonal line L2 are mirror symmetry with
respect to the first diagonal line L1.

[0049] The third sub-pixels 03 in the four second virtual
rectangles constituting the first virtual rectangle are dis-
tributed in an "X" shape. That is, both ends of each third
sub-pixel 02 are respectively pointed to the third sub-
pixels 03 located at the two vertex angle positions of the
second virtual rectangle in which the third sub-pixels 03
located.

[0050] Itshould be noted that, the first virtual rectangle
mentioned in the display arrangement structure provided
by the embodiment ofthe presentdisclosure 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.

[0051] Optionally, in the pixel arrangement structure
provided in the embodiment 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.

[0052] Further, since the luminous efficiency of the
blue sub-pixel is lower, and the lifetime of the blue sub-
pixel is shorter, optionally, in the pixel arrangement struc-
ture provided in the embodiment of the present disclo-
sure, as 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.

[0053] Inanembodiment,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 embodiment, 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.

[0054] Further, in the pixel arrangement structure pro-
vided in the embodiment 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 specific implementation, the area of the green sub-
pixel may also be the same as the area of the red sub-
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pixel, which is not limited herein.

[0055] 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 rec-
tangle, the area ratio of the pixels in one first virtual rec-
tangle is different from the area ratio of the pixels in the
overall panel.

[0056] 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.

[0057] Optionally, in the above-mentioned pixel ar-
rangement structure provided in the embodiment of the
present disclosure, there is a first ratio between the min-
imum 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 and the adjacent
second sub-pixel. There is a second ratio between the
minimum distance D1 which is between the opposite
sides of the third sub-pixel and the adjacent first sub-pixel
and the minimum distance D3 which is between the op-
posite sides of the first sub-pixel and the adjacent second
sub-pixel. And there is a third ratio between the minimum
distance D2 which is between the opposite sides of the
third sub-pixel and the adjacent second sub-pixel, and
the minimum distance D3 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 all in the range of 0.8-1.2, such as 0.9, 1, 1.1.
[0058] Optionally, two or three among the first ratio,
the second ratio and the third ratio are equal.

[0059] Optionally, the each first sub-pixel, the each
second sub-pixel, and the each third sub-pixel are ar-
ranged substantially equidistantly with respect to each
other.

[0060] AsshowninFig. 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.

[0061] 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.
[0062] Optionally, in the above-mentioned pixel ar-
rangement structure provided by the embodiment of the
present disclosure, the ratio of a maximum distance be-
tween the opposite sides of the third sub-pixel and the
adjacent first sub-pixel to a minimum 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.
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[0063] Optionally, in the above-mentioned pixel ar-
rangement structure provided by the embodiment of the
present disclosure, the ratio of a maximum distance be-
tween the opposite sides of the third sub-pixel and the
adjacent second sub-pixel to a minimum distance be-
tween the opposite sides of the third sub-pixel and the
adjacent second sub-pixel is in a range of 1~1.5, for ex-
ample, 1.1, 1.2, 1.3, 1.4, etc.

[0064] Optionally, in the pixel arrangement structure
provided in the embodiment of the present disclosure, in
order to enable the third sub-pixel 03 to be evenly dis-
tributed 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, lo-
cated at the center of the second virtual rectangle.
[0065] Optionally, in the pixel arrangement structure
provided in the embodiment 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, inthe specificimplementation, 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.
[0066] Itshould be noted that, in the pixel arrangement
structure provided in the embodiment of the present dis-
closure, the shape of the sub-pixel is referred to a shape
with the existence of certain process fluctuations and er-
rors. 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 compen-
sation of the mask plate pattern to obtain a precise sub-
pixel pattern.

[0067] 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. There-
fore, optionally, in the pixel arrangement structure pro-
vided in the embodiment 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.

[0068] Optionally, in the pixel arrangement structure
provided in the embodiment of the present disclosure,
as shown in Fig. 1 to Fig. 3, the shape of the first sub-
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pixel 01 is a substantial rectangle. Of course, other reg-
ular patterns or irregular patterns may also be used,
which is not limited herein.

[0069] Optionally, in the pixel arrangement structure
provided in the embodiment 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.

[0070] Specifically, in the pixel arrangement structure
provided in the embodiment 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 quad-
rilateral, and the four vertex angles of the quadrilateral
are as four ends of the cruciform respectively, among
them, the quadrilateral 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.

[0071] Optionally, in the pixel arrangement structure
provided in the embodiment 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
ofthe sub-pixelis 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 com-
plexity 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.

[0072] Optionally, in the pixel arrangement structure
provided in the embodiment of the present disclosure,
as shown in Fig. 5 and Fig. 7, the four vertex angles of
the substantial rhombus or the substantial square are
rounded corners. That is, the four ends of the cruciform
are all rounded corners or all circular arc shape.

[0073] Optionally, in the pixel arrangement structure
provided in the embodiment 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 consist-
ent 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.

[0074] Specifically, in the pixel arrangement structure
provided in the embodiment 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 ad-
jacent 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 straightline shape
can simplify the pattern complexity of the mask plate as
much as possible. Therefore, optionally, in the pixel ar-
rangement structure provided in the embodiment of the
presentdisclosure, as shownin Fig. 1to Fig. 7, the shape
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of the second sub-pixel 02 is a substantial rectangle.
[0075] Of course, In the specific 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.

[0076] Optionally, in the pixel arrangement structure
provided in the embodiment of the present disclosure,
the minimum spacing between the third sub-pixel and
the first sub-pixel is equal to the minimum spacing be-
tween the third sub-pixel and the second sub-pixel.
[0077] Moreover,the minimumspacingis generally the
process limit distance, and the numerical range of the
minimum spacing is generally related to the used man-
ufacturing process. When a fine metal mask plate (FMM)
matched with the etching process is adopted to form the
sub-pixel shape, the minimum spacing is about 16um,
and the minimum spacing will be smaller when a laser
or electroforming process is adopted to form the sub-
pixel shape.

[0078] Optionally, in the pixel arrangement structure
provided in the embodiment of the present disclosure,
the minimum spacing between the any adjacent two first
sub-pixel and the second sub-pixel is equal.

[0079] Optionally, in the pixel arrangement structure
provided in the embodiment 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 lumi-
nous pixel point composed by the first sub-pixel 01, the
second sub-pixel 02 and the third sub-pixel 03, the lumi-
nous area of the third sub-pixel 03 is all the same.
[0080] Ofcourse, inthe specificimplementation, in the
pixel arrangement structure provided in the embodiment
of the present disclosure, the areas of at least two third
sub-pixels may also be not same, which is not limited
herein.

[0081] 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, optionally, in the pixel
arrangement structure provided in the embodiment of the
present disclosure, as shown in Fig.1 to Fig.7, the shape
of each third sub-pixel 03 is consistent.

[0082] Ofcourse, inthe specificimplementation, in the
pixel arrangement provided by the embodiment of the
present disclosure, the shapes of at least two third sub-
pixels may also be not consistent, which is not limited
herein.

[0083] Optionally, in the pixel arrangement structure
provided in the embodiment 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 lumi-
nous pixel point composed by the first sub-pixel 01, the
second sub-pixel 02 and the third sub-pixel 03, the lumi-
nous area of the second sub-pixel 02 is all the same.
[0084] Ofcourse, in the specificimplementation, in the
pixel arrangement structure provided in the embodiment
of the presentdisclosure, the areas of atleast two second
sub-pixels may also be not the same, which is not limited
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herein.

[0085] 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, optionally, in the pixel
arrangement structure provided in the embodiment of the
present disclosure, as shown in Fig.1 to Fig.7, the shape
of each second sub-pixel 02 is consistent.

[0086] Of course, in the specificimplementation, in the
pixel arrangement structure provided in the embodiment
ofthe presentdisclosure, the shape of atleast two second
sub-pixels may also be not consistent, which is notlimited
herein.

[0087] Moreover, optionally, in the above-mentioned
pixel arrangement provided by the embodiment 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.

[0088] Optionally, in the pixel arrangement structure
provided in the embodiment of 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 lumi-
nous pixel point composed by the first sub-pixel 01, the
second sub-pixel 02 and the third sub-pixel 03, the lumi-
nous area of the first sub-pixel 01 is all the same.
[0089] In the specific implementation, in the pixel ar-
rangement structure provided in the embodiment of the
present disclosure, the areas of at least two first sub-
pixels may also not be the same, which is not limited
herein.

[0090] 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, optionally, in the pixel
arrangement structure provided in the embodiment of the
present disclosure, as shown in Fig.1 to Fig.7, the shape
of each first sub-pixel 01 is consistent.

[0091] In the specific implementation, in the pixel ar-
rangement structure provided in the embodiment of the
present disclosure, the shapes of at least two first sub-
pixels may also be not consistent, which is not limited
herein.

[0092] Moreover, optionally, in the above-mentioned
pixel arrangement structure provided by the embodiment
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 a rbitrarily, which is not limited herein.

[0093] Optionally, the specific shapes, position rela-
tionships, 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 deviation. Therefore,
the shape, position and relative position relationship of
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each sub-pixel only needs to substantially satisfy the
above-mentioned conditions, which all belong to the pixel
arrangement structure provided by the embodiment of
the present disclosure.

[0094] It should be noted that, the pattern inconformity
of the sub-pixels mentioned in the embodiment of the
present disclosure are referred to the shapes inconform-
ity of the sub-pixels, for example, one is a circle and one
is a rectangle. On the contrary, the pattern conformity of
the sub-pixels mentioned in the embodiment of the
present disclosure 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.

[0095] Based on the same disclosed conception, an
organic light emitting diode display panel is further pro-
vided in the embodiment 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 embodiment 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 ellipse in Fig. 9 are sub-
pixels shared by two adjacent pixel arrangement struc-
tures. Since the principle of solving the problem by the
organic light emitting diode display panel is similar to the
foregoing pixel arrangement structure, the implementa-
tion 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.

[0096] Specifically, the organic light emitting diode dis-
play panel is provided in the embodiment 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 di-
rection, and the third sub-pixel 01 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.
[0097] Basedonthe same disclosed conception, a dis-
play device is further provided in the embodiment of the
present disclosure, the display device includes any one
kind above-mentioned organic light emitting diode dis-
play panel provided in the embodiment of the present
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disclosure. The display device can be any product or
component with a display function, such as a mobile
phone, atabletcomputer, atelevision, adisplayer, a note-
book computer, a digital photo frame, a navigator, etc.
The implementation of the display device can be referred
to the embodiment of the foregoing display panel, and
there is no more repeated detailed description.

[0098] Based on the same disclosed conception, a
mask plate assembly is further provided by the embodi-
ment 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 struc-
ture provided by the embodiment of the present disclo-
sure. The mask plate assembly includes a first mask
plate, a second mask plate and a third mask plate. The
first mask plate has a plurality of first open regions, and
the first open regions are corresponding to the shape and
position of the first sub-pixel. The second mask plate has
a plurality of second open regions, and the second open
regions are corresponding to the shape and position of
the second sub-pixel. The third mask plate has a plurality
of third open regions, and the third open regions are cor-
responding to the shape and position of the third sub-
pixel. Since the principle of solving the problem by the
mask plate is similar to the foregoing pixel arrangement
structure, thus the implementation of the mask plate can
be referred to the implementation of the foregoing pixel
arrangement structure, and there is no more repeated
detailed description.

[0099] The above-mentioned pixel arrangement struc-
ture, organic light emitting diode display panel, mask
plate and display device are provided in the embodiment
of the present disclosure. In an embodiment, in the pixel
arrangement 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-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 sec-
ond virtual rectangle are sequentially connected by two
second sub-pixels and two first sub-pixels, the two sec-
ond 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 rec-
tangle, 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 vir-
tual rectangles are formed a first virtual rectangle. Com-
pared 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
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lifetime of the display means.

[0100] Moreover, arranging the third sub-pixel in along
strip shape is beneficial to enlarge the area of the second
sub-pixel, thereby the sub-pixel with lower luminous ef-
ficiency in the display panel can be set as the second
sub-pixel. In addition, the two ends of the long strip are
symmetrical designed, which can reduce the pattern
complexity of the evaporation mask plate, thereby sim-
plifying the pattern composition process.

[0101] Obviously, those skilled in the art can make var-
ious 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 mod-
ifications 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.

Claims

1. Apixelarrangementstructure, comprising: a plurality
of first sub-pixels, a plurality of second sub-pixels
and a plurality of third sub-pixels, the positions of the
above all 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 ver-
tex angle positions of the first virtual rectangle re-
spectively;
four of the plurality of second sub-pixels are located
at the center positions of four sides of the first virtual
rectangle respectively;
the first virtual rectangle is divided into four second
virtual rectangles, and the inside of each of the four
second virtual rectangles each comprising one third
sub-pixel of the plurality of third sub-pixels.

2. The pixel arrangement structure of claim 1, wherein
the second virtual rectangle is formed by sequentially
connecting 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, 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.

3. The pixel arrangement structure of claim 3, wherein
each of the plurality of third sub-pixels is in a long
strip shape, and the extension direction of the long
strip shape is a direction which is away from the cent-
er of the first virtual rectangle.
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The pixel arrangement structure of claim 3, wherein
the extension direction of each third sub-pixel inside
of the four second virtual rectangles is different.

The pixel arrangement structure of claim 4, wherein
the extension direction 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.

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

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

The pixel arrangement structure of claim 7, wherein
the first virtual rectangle is provided with a first diag-
onal line and a second diagonal line; the third sub-
pixels in the two second virtual rectangles which dis-
posed 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 dis-
posed along the second diagonal line are extended
in a direction along the second diagonal line.

The pixel arrangement structure of claim 8, wherein
the third sub-pixels in the two second virtual rectan-
gles 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 diago-
nal line are mirror symmetry with respect to the first
diagonal line.

The pixel arrangement structure of claim 3, wherein
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 mini-
mum 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 op-
posite sides of the first sub-pixel and the adjacent
second sub-pixel; the first ratio, the second ratio and
the third ratio are all in the range of 0.8-1.2.
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The pixel arrangement structure of claim 10, where-
in, the first ratio, the second ratio and the third ratio
are equal.

The pixel arrangement structure of claim 11, where-
in, the first ratio, the second ratio and the third ratio
are all 1.

The pixel arrangement structure of claim 10, wherein
the ratio of a maximum distance between the oppo-
site sides of the third sub-pixel and the adjacent first
sub-pixel to a minimum distance between the oppo-
site sides of the third sub-pixel and the adjacent first
sub-pixel is in a range of 1~1.5;

the ratio of a maximum distance between the oppo-
site sides of the third sub-pixel and the adjacent sec-
ond sub-pixel 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.

The pixel arrangement structure of claim 10, wherein
the opposite sides of the third sub-pixel and the ad-
jacent 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.

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

The pixel arrangement structure of claim 15, wherein
each inner angle of the first sub-pixel is greater than
or equal to 90 degrees.

The pixel arrangement structure of claim 15, wherein
the cruciform is a shape formed by concave of the
middle of four sides of a quadrilateral, and the four
vertex angles of the quadrilateral are as four ends
of the cruciform respectively, wherein the quadrilat-
eralis a substantial rhombus or a substantial square.

The pixel arrangement structure of claim 17, wherein
the four vertex angles of the substantial rhombus or
the substantial square are rounded corners.

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.

The pixel arrangement structure of claim 2, wherein
the shape of the second sub-pixel is a substantial
rectangle; and/or

the shape of the first sub-pixel is a substantial rec-
tangle.

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

The pixel arrangement structure of claim 21, 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.

The pixel arrangement structure of claim 21, where-
in, 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.

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 con-
necting of the centers of the adjacent two first sub-
pixels of the corresponding second virtual rectangle
and the line connecting of the centers of the adjacent
two second sub-pixels of the corresponding second
virtual rectangle.

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/or
the area of each first sub-pixel is the same, and the
shape of each first sub-pixel is consistent; and/or
the area of each second sub-pixel is the same, and
the shape of each second sub-pixel is consistent.

An organic light emitting diode display panel, com-
prising the plurality of pixel arrangement structures
according to any one of claims 1-25;

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

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

A mask plate assembly, configured to manufacture
pixel arrangement structure according to any one of
claims 1-25, wherein the mask plateassembly com-
prising:

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;

a second mask plate, having a plurality of sec-
ond open regions, the second open region is
configured to correspond with the shape and po-
sition of the second sub-pixel;

athird mask plate, having a plurality of third open
regions, the third open region is configured to
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correspond with the shape and position of the
third sub-pixel.
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