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(57) ABSTRACT

The present invention provides a pixel structure for organic
light-emitting diodes, including three types of pixel groups
arranged in array. Fach of the three types of pixel groups
includes two adjacent sub-pixels having a same color. The
sub-pixels in pixel groups of different types have different
colors. Any two of the pixel groups of the same type are
neither adjacent to each other in the row direction nor
adjacent to each other in the column direction. The two
sub-pixels of each pixel groups in a same row are both
arranged in a first direction or both arranged in a second
direction, an included angle between the first direction and
the row direction is a, 0°=0<90°, and the second direction
is perpendicular to the first direction. The present design can
achieve a compact arrangement of sub-pixels, improve the
pixel density and increases the aperture ratio.
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PIXEL STRUCTURE FOR ORGANIC
LIGHT-EMITTING DIODES, DISPLAY
PANEL AND DISPLAY DEVICE INCLUDING
THE SAME

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] The present application claims priority to Chinese
Patent Application No. 201710896026.2, filed on Sep. 28,
2017, the content of which is incorporated herein by refer-
ence in its entirety.

TECHNICAL FIELD

[0002] The present invention relates to the technical field
of display technologies and. in particularly, relates to a pixel
structure for organic light-emitting diodes, a display panel
having the organic light-emitting diode and a display device
having the organic light-emitting diode.

BACKGROUND

[0003] Organic light-emitting diode (OLED) is becoming
anew generation of display technology due to its advantages
of self-luminous, wide viewing angle, high contrast ratio,
low power consumption and short response time.

[0004] Generally, the organic light-emitting display device
includes a plurality of pixel units, each of which includes a
red pixel, a green pixel and a blue pixel. A color display of
the organic light-emitting display device can be achieved
through a color combination of the red pixel, green pixel and
blue pixel. During the production of an organic light-
emitting display device, the red pixels, green pixels and blue
pixels are generally formed by vapor deposition. Generally,
a fine metal mask (FMM) is cooperatively used in the
process of the vapor deposition. However, the precision of
the production of the fine metal mask and capability of the
vapor deposition process both affect the production of the
organic light-emitting layer, thereby limiting the arrange-
ment of the pixels.

[0005] In the related art, in most cases, the red pixels, and
the green pixels and the blue pixels are all strip-shaped
pixels and are arranged sequentially by being parallel to one
another. Due to the precision of the production of the fine
metal mask and the capability of vapor deposition process,
the interval between the adjacent pixels is relatively large, so
that a high pixel density is difficult to achieve. Pixel density
refers to the number of pixels per inch (PPI), and the
strip-shaped pixels result in a lower aperture ratio of the
pixel structure. On the basis of the related art, in order to
increase the pixel density of an organic light-emitting dis-
play device, the organic light-emitting display device often
adopts an algorithm to realize the display function. That is,
each pixel unit includes two pixels having different colors,
and a color combination of this pixel unit is achieved by
“borrowing” a pixel having a third color from an adjacent
pixel unit. The pixel density herein should be understood as
the density of the pixel units. Although the adoption of
algorithm can increase the density of the pixel units in the
organic light-emitting display device to a certain extent, the
arrangement of the pixels constituting the pixel unit is not
changed, and the pixel density remains unchanged. That is,
the influence resulted from the precision of the production of
the fine metal mask and capability of the vapor deposition
process is not fundamentally mitigated or eliminated. There-
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fore, the contribution of the algorithm to improving the
resolution of the organic light-emitting display device is
limited.

[0006] Since the requirement on the resolution of a display
device is increasing, an urgent problem to be solved is how
to fundamentally improve the resolution of the organic
light-emitting display device.

SUMMARY

[0007] The present invention provides a pixel structure for
organic light-emitting diodes, a display panel having the
organic light-emitting diode and a display device having the
organic light-emitting diode, for improving the resolution of
an organic light-emitting display device.

[0008] In a first aspect, the present invention provides a
pixel structure for organic light-emitting diodes, including
three types of pixel groups arranged in an array, i.e., first
pixel groups, second pixel groups and third pixel groups;
[0009] each pixel group of each of the three types of pixel
groups includes two adjacent sub-pixels having a same
color, ie., a first sub-pixel and a second sub-pixel, the
sub-pixels in pixel groups of different types have different
colors;

[0010] any two of the pixel groups of the same type are
neither adjacent in the row direction of the array nor in the
column direction of the array;

[0011] the two sub-pixels of each pixel groups in a same
row are arranged in a first direction or the two sub-pixels of
each of the pixel groups in a same row are arranged in a
second direction, and the second direction is perpendicular
to the first direction;

[0012] wherein an angle o between the first direction and
the row direction is 0°=0a=90°.

[0013] In a second aspect, the present invention provides
a display panel, including the organic light-emitting diode
according to the present invention.

[0014] 1In a third aspect, the present invention provides a
display device, including the display panel according to the
present invention.

[0015] Compared with the related art, the organic light-
emitting diode, the display panel and the display device
according to the present invention have the following ben-
eficial effects:

[0016] In the pixel structure for organic light-emitting
diodes according to the present invention, in a first aspect,
each of the pixel groups of three types includes two adjacent
sub-pixels having the same color, thereby reducing the risk
of color mixing of three types of pixel groups during the
vapor deposition, and the reduced interval between sub-
pixels achieve a compact arrangement of the sub-pixels,
thereby improving the resolution. In a second aspect, any
two of pixel groups of the same type are neither adjacent to
each other in the row direction nor adjacent to each other in
the column direction, so that the sub-pixels having different
colors are uniformly distributed and thus the appearance of
bright lines and bright edges formed by sub-pixels of the
same color is avoided. In a third aspect, the two sub-pixels
of a pixel group are arranged in a first direction or a second
direction, and an included angle is present between the first
direction and the row direction, so that the arrangement of
the sub-pixels in the row direction and the column direction
tends to be balanced, facilitating the shapes of the sub-pixels
to be uniformly distributed in the row direction and the
column direction and improving the aperture ratio of the
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pixel structure. In the meantime, a compact arrangement of
the sub-pixels is achieved, which increases the sub-pixel
density and thus improves the resolution of the display
device.

BRIEF DESCRIPTION OF DRAWINGS

[0017] FIG. 1 illustrates a cross-sectional view of an
organic light-emitting display panel in the related art;
[0018] FIG. 2 illustrates a schematic diagram of a pixel
structure for organic light-emitting diodes in the related art;
[0019] FIG. 3 illustrates a structural schematic diagram of
a fine metal mask, corresponding to the pixel structure for
organic light-emitting diodes shown in FIG. 2;

[0020] FIG. 4 illustrates a schematic diagram of a pixel
structure for organic light-emitting diodes in the related art,
the pixel structure adopting an algorithm.

[0021] FIG. 5 illustrates a schematic diagram of a pixel
structure for organic light-emitting diodes provided in an
embodiment of the present invention;

[0022] FIG. 6 illustrates a schematic diagram of another
pixel structure for organic light-emitting diodes provided in
an embodiment of the present invention;

[0023] FIG. 7 illustrates a schematic diagram of another
pixel structure for organic light-emitting diodes provided in
an embodiment of the present invention;

[0024] FIG. 8 illustrates a schematic diagram of another
pixel structure for organic light-emitting diodes provided in
an embodiment of the present invention;

[0025] FIG. 9 illustrates a partial schematic diagram of the
pixel structure for organic light-emitting diodes shown in
FIG. 5;

[0026] FIG. 10 illustrates a schematic diagram of another
pixel structure for organic light-emitting diodes provided in
an embodiment of the present invention;

[0027] FIG. 11 illustrates a structural schematic diagram
of a fine metal mask, corresponding to the pixel structure for
organic light-emitting diodes shown in FIG. 6;

[0028] FIG. 12 illustrates a schematic diagram of another
pixel structure for organic light-emitting diodes provided in
an embodiment of the present invention;

[0029] FIG. 13 illustrates a partial schematic diagram of
the pixel structure for organic light-emitting diodes shown in
FIG. 12;

[0030] FIG. 14 illustrates a schematic diagram of another
pixel structure for organic light-emitting diodes provided in
an embodiment of the present invention;

[0031] FIG. 15 illustrates a partial schematic diagram of
the pixel structure for organic light-emitting diodes shown in
FIG. 14;

[0032] FIG. 16 illustrates a partial schematic diagram of
the pixel structure for organic light-emitting diodes shown in
FIG. 12;

[0033] FIG. 17 illustrates a schematic diagram of another
pixel structure for organic light-emitting diodes provided in
an embodiment of the present invention;

[0034] FIG. 18 illustrates a schematic diagram of another
pixel structure for organic light-emitting diodes provided in
an embodiment of the present invention;

[0035] FIG. 19 illustrates a schematic cross-sectional
structure of a pixel group provided in an embodiment of the
present invention;

[0036] FIG. 20 illustrates a display panel provided in an
embodiment of the present invention; and
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[0037] FIG. 21 illustrates a display device provided in an
embodiment of the present invention.

DESCRIPTION OF EMBODIMENTS

[0038] The present invention will be further described in
detail as follows in specific embodiments with reference to
the accompanying drawings. It should be understood that,
these embodiments are only used to explain the present
invention, but not intended to limit the scope of the present
invention.

[0039] FIG. 1 illustrates a schematic cross-sectional view
of an organic light-emitting display panel in the related art.
As shown in FIG. 1, the organic light-emitting display panel
generally includes an array substrate 1 and an organic
light-emitting functional layer 2. The organic light-emitting
functional layer 2 includes a plurality of organic light-
emitting elements 3 separated by a pixel definition layer
PDL. The pixel definition layer PDL includes a plurality of
apertures, in which the organic light-emitting elements 3 are
located. The organic light-emitting elements 3 can include
an anode 31, an organic light-emitting layer 32 and a cathode
33 which are sequentially arranged. The organic light-
emitting element 3, according to the material thereof, can
correspondently emit red, green or blue light by applying
different potentials to the anode 31 and the cathode 33 of the
organic light-emitting element 3. In addition, the array
substrate 1 of the organic light-emitting display panel
includes a plurality of thin-film transistors 4, the plurality of
thin-film transistors 4 form a pixel circuit for driving the
organic light-emitting element 3 to emit light. It can be
understood that, in order to protect the organic light-emitting
element from the erosion of water and oxygen from the
external environment, the organic light-emitting display
panel generally further includes an upper substrate. The
structure and material of the upper substrate can be different
in different types of organic light-emitting display panels.
For example, in a rigid organic light-emitting display panel,
the upper substrate can be an encapsulation cover plate made
of glass, and in a flexible organic light-emitting display
panel, the upper substrate can be a thin-film encapsulation
layer, and the film encapsulation layer can be formed by
laminated inorganic and organic layers.

[0040] In the related art, the organic light-emitting layer
32 in the organic light-emitting element 3 is generally
formed by the vapor deposition process, and a fine metal
mask is required in the vapor deposition process. Specifi-
cally, a substrate to be vapor deposited is placed in a vapor
deposition chamber, a vapor deposition material passes
through the openings on the fine metal mask placed on a side
of the substrate to be deposited with an organic light-
emitting layer, and then forms the organic light-emitting
layer on the substrate. The organic light-emitting layers
corresponding to the red pixels, the green pixels and the blue
pixels are respectively formed in different vapor deposition
processes. Since the pattern of the organic light-emitting
layer formed through the openings of the fine metal mask is
generally larger than the corresponding openings in the
vapor deposition process, 1.e., a problem of vapor deposition
diffusion at the edges of the openings may occur. Therefore,
in order to prevent the organic light-emitting layer corre-
sponding to pixels of a certain color from extending to a
position where the adjacent organic light-emitting layer
corresponding to pixels of another color is located, i.e., a
color mixing phenomenon can be avoided. On the basis of
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the capability of the related art, the interval between the
adjacent pixels with different colors is limited. On the other
hand, in order to meet the user’s requirement on high
resolution of the display panel, the pixels are arranged more
compactly, and the openings of the fine metal mask is
becoming much smaller, thereby increasing the production
complexity of the fine metal mask. Meanwhile, in order to
achieve a good structural property of the fine metal mask and
to ensure that no deformation or breakage occurs between
adjacent openings, the interval between the openings cannot
be too small. The limitation to the interval between the
openings may correspondently affect the design of pixel
structure on its high-resolution characteristics.

[0041] The existing vapor deposition process and the
precision and difficulty of the production of the fine metal
mask both limit the arrangement of the pixel structure for
organic light-emitting diodes. FIG. 2 illustrates a schematic
diagram of a pixel structure for organic light-emitting diode
in the related art. As shown in FIG. 2, the pixel structure for
organic light-emitting diodes includes a plurality of pixels
arranged in an array, and red pixels R, green pixels G and
blue pixels B are sequentially arranged in a row direction.
Every three adjacent red pixel R emitting red light, green
pixel G emitting green light and blue pixel B emitting blue
light constitute a pixel unit PU, and the color display of the
pixel unit PU is achieved by a color combination of the red
pixel R, green pixel G and blue pixel B in the pixel unit PU.
On the one hand, as shown in FIG. 2, each pixel unit PU has
three pixel intervals J in the row direction, and one interval
J in a direction perpendicular to the row direction. In order
to avoid the color mixing problem of vapor deposition, the
interval between the pixels is limited, i.e., the interval
between the pixels cannot be too small. Under this limita-
tion, if the shape of the pixel is a square or the length of the
pixel in the row direction is greater than that in the direction
perpendicular to the row direction, the length of the pixel
unit PU in the row direction will be much greater than that
in the direction perpendicular to the row direction, which is
negative to the color combination of the three pixels in the
pixel unit PU and thus may affect the display effect. There-
fore, in order to ensure a compact arrangement of three
pixels in the pixel unit PU, the pixels are generally strip-
shaped pixels and the short sides of the pixels are parallel to
the row direction. Specifically, the pixel shape can be
changed from a square to a strip as follows: the length of the
side of the square parallel to the row direction is reduced by
a fixed value, and the length of the side of the square
perpendicular to the row direction is increased by the fixed
value. It can be seen from the conversion that the area of the
converted strip is smaller than that of the original square,
i.e., the light-emitting area of the converted strip pixel is
smaller than that of the original square pixel, and thus the
aperture ratio of the pixel structure is reduced. On the other
hand, the openings in the fine metal mask corresponding to
the pixels are also made as a strip shape, and the arrange-
ment of the short sides of the strips increases the difficulty
of producing the openings.

[0042] In addition, the interval difference between the
openings in the fine metal mask in different directions also
affects the compact arrangement of the pixels. FIG. 3 is a
schematic diagram of a fine metal mask corresponding to the
pixel structure for organic light-emitting diodes shown in
FIG. 2. As shown in FIG. 3, the fine metal mask has a
plurality of openings K, and the pattern of openings on the
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fine metal mask corresponds to the arrangement pattern of
the same type of pixels in the pixel structure for organic
light-emitting diodes shown in FIG. 2. For example, by the
aid of the fine metal mask, the arrangement pattern of the red
pixels R in the pixel structure for organic light-emitting
diodes shown in FIG. 2 is formed in one vapor deposition
process. Since a green pixel G and a blue pixel B is provided
between two adjacent red pixels R in the row direction and
no pixel of colors other than red color is provided between
two adjacent red pixels R in the direction perpendicular to
the row direction, the interval d1 between two adjacent
openings K in the row direction is much greater than the
interval d2 between two adjacent openings K in the direction
perpendicular to the row direction. In order to achieve a
good structural property of the fine metal mask and to ensure
that no deformation or breakage occurs between adjacent
openings, the interval between the openings cannot be too
small, since the value of interval d2 may correspondently
affect the high-resolution arrangement of pixel structure.

[0043] In order to improve the resolution, the display
function of the pixel structure is achieved by algorithms.
FIG. 4 illustrates a schematic diagram of a pixel structure for
organic light-emitting diodes in the related art, the pixel
structure adopting an algorithm. As shown in FIG. 4, in the
pixel structure, every two adjacent pixels having different
colors in the row direction constitute a pixel unit (such as the
pixel unit PU1 and the pixel unit PU2), and a combination
of pixel colors is realized by “borrowing” a pixel having a
third color in the adjacent pixel unit, so as to achieve a color
display. The expression “borrowing” means that the pixel
having the third color emits the luminance required by itself
and also the borrowed luminance in the meantime. For
example, a first pixel unit PUI located in a first row is
composed of a red pixel R and a green pixel G, and the pixel
color combination is achieved by “borrowing” a blue pixel
B located in a first pixel unit PU2 of a second row. During
display, the luminance emitted by the blue pixel located in
the pixel unit PU2 includes, in addition to the required
luminance of the blue pixel B in the pixel unit PU2, the
luminance of the blue pixel B required in the pixel unit PU1,
and the reconfiguration of the luminance of the blue pixel B
achieves a rendering effect of the pixels. Although the pixel
structure adopting the algorithm shown in FIG. 4 can
improve the resolution of a display panel to a certain extend,
the specific structure of the pixel arrangement is maintained,
that is, the pixel density does not change, and thus the
problem that the available vapor deposition process and the
precision requirement and difficulty of the production of the
fine metal mask all limit the arrangement of the pixel
structure for organic light-emitting diodes is not fundamen-
tally alleviated or eliminated. Therefore, the contribution to
improving the resolution of'the display panel is very limited.

[0044] In order to effectively improve the resolution of the
organic light-emitting display panel, an embodiment of the
present invention provides a pixel structure for organic
light-emitting diodes. FIG. 5 illustrates a schematic diagram
of a pixel structure for organic light-emitting diodes accord-
ing to an embodiment of the present invention. As shown in
FIG. 5, the pixel structure for organic light-emitting diodes
includes three types of pixel groups 5 arranged in an array,
i.e., first pixel groups 51, second pixel groups 52 and third
pixel groups 53. Each of pixel groups 5 of a specific type
includes two adjacent sub-pixels 50 having a same color,
1.e., a first sub-pixel 501 and a second sub-pixel 502. That is,
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the pixel group 5 includes a first sub-pixel 501 and a second
sub-pixel 502. These two sub-pixels 50 have a same color,
and no other sub-pixel 50 is arranged between these two
sub-pixels 50. The sub-pixels 50 in different types of pixel
groups 5 have different colors. In one embodiment, the
sub-pixels 50 of the first pixel groups 51, second pixel
groups 52 and third pixel groups 53 have the color of red,
green and blue, respectively.

[0045] Referring to FIG. 5, any two of pixel groups 5 of
the same type are not adjacent in both the row direction and
column direction. For example, one second pixel group 52
and one third pixel group 53 are arranged between every two
first pixel groups 51 in the row direction, while one second
pixel group 52 and one third pixel group 53 are arranged
between every two first pixel groups 51 in the column
direction.

[0046] Two sub-pixels in each of the pixel groups in the
same row are arranged along a first direction or two sub-
pixels of each of the pixel groups in a same row are arranged
in a second direction.

[0047] FIG. 5 illustrates a pixel arrangement structure of
four pixel group rows and seven pixel group columns. As
shown in FIG. 5, in a first pixel group row 81, a second pixel
group row 82, a third pixel group row 83 and a fourth pixel
group row 84, the two sub-pixels 50 in each pixel group 5
are arranged in the first direction.

[0048] FIG. 6 illustrates a schematic diagram of another
pixel structure for organic light-emitting diodes provided in
another embodiment. FIG. 6 illustrates a pixel arrangement
structure of four pixel group rows and six pixel group
columns. In the first pixel group row 81 and the third pixel
group row 83, the two sub-pixels 50 in each pixel group 5
are arranged in the first direction, and in the second pixel
group row 82 and the fourth pixel group row 84, the two
sub-pixels 50 in each pixel group 5 are arranged in the
second direction.

[0049] An angle o between the first direction and the row
direction is 0°=0<90°, and the second direction is perpen-
dicular to the first direction. FIGS. 5-8 respectively show the
pixel structure with different values of angle o. In an
implementation, as shown in FIG. 5, the value of a can be
30°, In the row direction, the second sub-pixel 502 in one
pixel group 5 and the first sub-pixel 501 in an adjacent pixel
group 5 are adjacent to one another and different in color,
and the colors of these two sub-pixels 50 can be combined
to form a pixel unit for realizing color display. In another
possible implementation, as shown in FIG. 6, the value of a
can be 45°. FIG. 7 illustrates a schematic diagram of another
pixel structure for organic light-emitting diodes provided in
an embodiment, wherein the value of o can be 0°, i.e., the
first direction is parallel to the row direction. FIG. 8 illus-
trates a schematic diagram of another pixel structure for
organic light-emitting diodes provided in an embodiment,
wherein the value of o can be 90°, i.e., the first direction is
parallel to the column direction. In the column direction, the
second sub-pixel 502 in one pixel group 5 and the first
sub-pixel 501 in an adjacent pixel group 5 are adjacent to
one another and different in color, and the colors of these two
sub-pixels 50 can be combined to form a pixel unit for
realizing color display.

[0050] When anangle is formed between the first direction
and the row direction, arrangement of sub-pixels in the row
direction and the column direction tend to be balanced. FIG.
9 illustrates a partial schematic diagram of the pixel struc-
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ture for organic light-emitting diodes shown in FIG. 5. As
shown in FIG. 9, the pixel structure has a plurality of
repeating portions, and the repeating portion is shown by the
dashed box in FIG. 9. Each of the repeating portions has a
length C1 in the row direction and a length C2 in the column
direction. When the sum of the length C1 and the length C2
is a constant, the closer the value of length C1 and that of the
length C2 are, the larger the area of the repeating portion is.
Therefore, the repeating arrangement portion is generally
provided with a square shape, in order to make the repeating
portion have a larger area in a limited region. In each of the
repeating portions, the sub-pixels 50 have intervals J1 in the
row direction and intervals J2 in the column direction. The
closer the value of the interval J1 and the interval J2 are, the
more uniform the arrangement of sub-pixels 50 in the row
direction and in the column direction is. In the meantime, the
shapes of the sub-pixels 50 can also be uniformly distributed
in the row direction and the column direction. Correspond-
ingly, the area of the sub-pixel is increased, i.e., the aperture
ratio of the pixel structure is increased.

[0051] With regards to the pixel structure for organic
light-emitting diodes provided in the embodiments of the
present invention, on the one hand, by providing three
different types of pixel groups and each of the pixel groups
has two adjacent sub-pixels with the same color, the problem
of color mixing between two sub-pixels in the same pixel
group can be avoided. Therefore, the two sub-pixels in the
same pixel group can correspond to a same opening on the
fine metal mask, thereby increasing the opening and lower-
ing the difficulty of the production of the fine metal mask. In
the related art, the problem of color mixing may occur
between any two adjacent pixels. Compared with the related
art, the present design can greatly reduce the possibility of
color mixing during the vapor deposition, and reduce the
difficulty of the vapor deposition procedure. On the other
hand, any two of pixel groups of the same type are not
adjacent in the row direction and the column direction, so
that the sub-pixels of different colors are uniformly distrib-
uted, which facilitates the color combination between sub-
pixels of different colors. Meanwhile, the same type of pixel
groups (or the sub-pixels of the same type) are avoided from
being continuously arranged in a row orina column, i.e., the
phenomenon of bright lines and bright edges formed by
sub-pixels of the same color is avoided. In a third aspect, two
sub-pixels in a pixel group are arranged along the first
direction or the second direction, and an angle is formed
between the first direction and the row direction, so that the
arrangement of the sub-pixels in the row direction and the
column direction tends to be balanced, thereby facilitating
the shapes of the sub-pixels to be uniformly distributed in
the row direction and the column direction and improving
the aperture ratio of the pixel structure; in the meantime, a
compact arrangement of the sub-pixels is achieved, which
increases the sub-pixel density and thus improves the reso-
lution of the display device.

[0052] In an embodiment, in the row direction, the first
pixel group, the second pixel group and the third pixel group
are sequentially and cyclically arranged. In the row direc-
tion, the pixel groups are arranged in pixel group rows. Each
pixel group row includes a minimum repeating unit, which
can be composed of the first, the second and the third pixel
groups arranged sequentially, or can be composed of the
second, the third and the first pixel groups arranged sequen-
tially, or can be composed of the third, the first and the



US 2019/0096962 A1

second pixel groups arranged sequentially. As shown in FIG.
5, in the first pixel group row 81 and the fourth pixel group
row 84, the minimum repeating unit is composed of the first
pixel group 51, the second pixel group 52 and the third pixel
group 53, and the first pixel group 51, the second pixel group
52 and the third pixel group 53 are arranged sequentially; in
the second pixel group row 82, the minimum repeating unit
is composed of the second pixel group 52, the third pixel
group 53 and the first pixel group 51, and the second pixel
group 52, the third pixel group 53, and the first pixel group
51 are arranged sequentially; in the third pixel group row 83,
the minimum repeating unit is composed of the third pixel
group 53, the first pixel group 51 and the second pixel group
52, and the third pixel group 53, the first pixel group 51 and
the second pixel group 52 are arranged sequentially. With
this arrangement manner, in the row direction, colors of
sub-pixels are uniformly distributed, and sub-pixels in each
pixel group can select a sub-pixel in an adjacent pixel group
for color combination, thereby achieving the color display.
Meanwhile, the bright lines and bright edges formed by
continuously arranging the sub-pixels of the same color in
one row are avoided, which is advantageous to the unifor-
mity of image display.

[0053] In a pixel structure for organic light-emitting
diodes provided in an embodiment of the present invention,
two sub-pixels of each pixel group in a same pixel group row
are all arranged along the first direction. As shown in FIG.
5, FIG. 7, and FIG. 8, in the first pixel group row 81, the
second pixel group row 82, the third pixel group row 83 and
the fourth pixel group row 84, two sub-pixels 50 of each
pixel group 5 are arranged along the first direction.

[0054] In an embodiment, the first pixel group, the second
pixel group and the third pixel group are sequentially and
cyclically arranged in the column direction. In the column
direction, the pixel groups are sequentially arranged as a
pixel group column, and each pixel group column includes
a minimum repeating unit, and the minimum repeating unit
can be composed of the first, the second and the third pixel
groups arranged sequentially, or can be composed of the
second, the third and the first pixel groups arranged sequen-
tially, or can be composed of the third, the first and the
second pixel groups arranged sequentially. As shown in FIG.
5, in the first pixel group column 91, the fourth pixel group
column 94 and the seventh pixel group column 97, the
minimum repeating unit is composed of the first pixel group
51, the second pixel group 52 and the third pixel group 53,
and the first pixel group 51, the second pixel group 52 and
the third pixel group 53 are arranged sequentially; in the
second pixel group column 92 and the fifth pixel group
column 95, the minimum repeating unit is composed of the
second pixel group 52, the third pixel group 53 and the first
pixel group 51, and the second pixel group 52, the third pixel
group 53 and the first pixel group 51 are arranged sequen-
tially; in the third pixel group column 93 and the sixth pixel
group column 96, the minimum repeating unit is composed
of the third pixel group 53, the first pixel group 51 and the
second pixel group 52, and the third pixel group 53, the first
pixel group 51 and the second pixel group 52 are arranged
sequentially. With this arrangement manner, in the column
direction, colors of sub-pixels are uniformly distributed, and
sub-pixels in each pixel group can select a sub-pixel in an
adjacent pixel group for color combination, so that the color
display can be achieved. Meanwhile, the bright lines and
bright edges formed by continuously arranging the sub-
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pixels of the same color in one column are avoided, which
is advantageous to the uniformity of image display.

[0055] Inan embodiment, the first pixel group, the second
pixel group and the third pixel group are sequentially and
cyclically arranged in the column direction. The column
direction is the first direction, i.e., the first pixel group, the
second pixel group and the third pixel group are sequentially
and cyclically arranged in the first direction. The arrange-
ment manner of the first pixel group, the second pixel group
and the third pixel group is the same as the above-mentioned
arrangement manner, which is not described herein again.
FIG. 10 illustrates a schematic diagram of another pixel
structure for organic light-emitting diodes provided in
another embodiment. As shown in FIG. 10, the first pixel
group 51, the second pixel group 52 and the third pixel group
53 are sequentially and cyclically arranged in the first
direction, and in the meantime, the two sub-pixels 50 in a
pixel group 5 are also along the first direction. In the first
direction, the second sub-pixel 502 in a pixel group 5 is
adjacent to the first sub-pixel 501 in an adjacent pixel group
5. In such an arrangement, in the first direction, two adjacent
pixel groups 5 of the same type are separated by four
sub-pixels sequentially arranged in the first direction. For
example, in the first direction, two adjacent first pixel groups
51 are separated by the two sub-pixels 50 in the second pixel
group 52 and two sub-pixels 50 in the third pixel group 53,
these four sub-pixels being sequentially arranged in the first
direction. In an embodiment, on the one hand, the pixel
colors are uniformly distributed in the first direction, and
each of the sub-pixels in the pixel groups can select the
sub-pixel in the adjacent pixel groups for color combination,
thereby achieving the color display; on the other hand, the
interval between two adjacent pixel groups of the same type
is relatively large in the first direction, and correspondingly,
the interval between the two corresponding openings in the
fine metal mask used is relatively large either. In this way,
the fine metal mask is endowed with good structural per-
formance, and the openings are not deformed or no breakage
occurs between adjacent openings. Therefore, in the case of
ensuring the structural performance of the fine metal mask,
the interval between pixel groups can be properly reduced,
thereby achieving a compact arrangement of sub-pixels and
improving the pixel density.

[0056] In another pixel structure for organic light-emitting
diodes provided in an embodiment of the present invention,
two sub-pixels in each of the pixel groups in the odd-
numbered rows are arranged in a first direction, and two
sub-pixels of each of the pixel groups in the even-numbered
rows are arranged in a second direction. As shown in FIG.
6, in the first pixel row and the third pixel row, two
sub-pixels 50 in each pixel group 5 are arranged in the first
direction, and in the second pixel row and the fourth pixel
row, two sub-pixels 50 in each pixel group 5 are arranged in
the second direction. In such an arrangement, two sub-pixels
in the pixel groups of the adjacent pixel group rows have
different directions. Compared with the sub-pixels in each
pixel group arranged in the same direction, the visual effect
of the linear arrangement can be weakened, thereby achiev-
ing a more uniform distribution of the sub-pixel colors.
[0057] FIG. 11 is a schematic diagram of a fine metal
mask, corresponding to the pixel structure for organic light-
emitting diodes in FIG. 6. As shown in FIG. 11, the fine
metal mask 6 has a plurality of openings 60, the openings 60
are in the form of strip. The opening 60 includes a first
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opening 61 and a second opening 62, wherein the long side
of the first opening 61 is parallel to the first direction and the
long side of the second opening 62 is parallel to the second
direction. The fine metal mask 6 can be used for the vapor
deposition of the pixel structure for organic light-emitting
diodes shown in FIG. 6. Specifically, the pattern of the
openings 60 in the fine metal mask 6 corresponds to the
arrangement pattern of the pixel groups 5 of the same type
in the pixel structure shown in FIG. 6. The three arrange-
ment patterns formed by the three types of pixel groups can
be respectively formed in three vapor deposition processes
using the same fine metal mask, and each of the openings 60
corresponds to a pixel group 5. For example, in a vapor
deposition process, the arrangement of the plurality of first
pixel groups 51 in the pixel structure for organic light-
emitting diodes shown in FIG. 6 can be formed by coop-
eratively using the fine metal mask 6. The first pixel groups
51 located in the first pixel group row 81 and the third pixel
group row 83 are formed through the first openings 61, and
the first pixel groups 51 located in the second pixel group
row 82 and the fourth pixel group row 84 are formed through
the second openings 62, and thus the first opening 61 is
adjacent to two second openings 62 of adjacent rows.
Specifically, the short side of the first opening 61 is adjacent
to the long side of one of the second openings 62, and the
interval between the two openings 60 is D1. The long side
of the first opening 61 is adjacent to the short side of another
second opening 62, and the interval between the two open-
ings 60 is D2. At the same time, the second opening 62 is
adjacent to two first openings 61 in adjacent rows. Specifi-
cally, the short side of the second opening 62 is adjacent to
the long side of one of the first openings 61, the interval
between the two openings 60 is D1, while the long side of
the second opening 62 is adjacent to the short side of another
first opening 61, the interval between the two openings 60 is
D2. The first openings and the second openings are in a
staggered arrangement. This arrangement is advantageous
for balancing the interval from the long sides and the short
sides of the opening to the adjacent openings. In this way,
the values of D1 and D2 tend to be relatively close or equal
to one another, so that the openings have the same structural
properties on both the long side and the short side. Com-
pared with the related art, in the case of ensuring the
structural performance of the fine metal mask, this arrange-
ment is beneficial to realize the compact arrangement of
pixel groups (or sub-pixels) and achieve high-density pixel
arrangement.

[0058] Inanembodiment, in a column of pixel groups, the
pixel groups in the odd-numbered rows are the same type of
pixel groups, the pixel groups in the even-numbered rows
are the same type of pixel groups, and the type of the pixel
groups located in the odd-numbered rows are different from
the type of the pixel groups located in the even-numbered
rows. As shown in FIG. 6, in the first pixel group column 91,
the pixel groups 5 located in the first pixel group row 81 and
the third pixel group row 83 are the first pixel group 51; the
pixel groups 5 located in the second pixel group row 82 and
the four pixel group rows 84 are the second pixel groups 52.
In the column direction, the pixel groups of the same type
are arranged with interval, so that the sub-pixels having the
same color are prevented from being continuously arranged
in a column and thus forming bright lines or bright edges,
thereby achieving the uniformity of the image display.
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[0059] In an embodiment, in the same column of pixel
groups, the pixel groups in the odd-numbered rows and the
pixel groups in the even-numbered rows are in a staggered
arrangement; in the column direction, geometric centers of
each first sub-pixels are located on a same straight line, the
second sub-pixels of the pixel groups in each odd-numbered
rows are located on one side of the straight line, and the
second sub-pixels of the pixel groups in each even-num-
bered rows are located on the other side of the straight line.
FIG. 12 illustrates a schematic diagram of another pixel
structure for organic light-emitting diodes provided in an
embodiment of the present invention. As shown in FIG. 12,
in the pixel groups 5 of the odd-numbered rows, the two
sub-pixels 50 in each pixel group 5 are arranged in a first
direction, and in the pixel groups 5 of the even-numbered
rows, the two sub-pixels 50 in each pixel group 5 are
arranged in a second direction. FIG. 13 is a partial schematic
diagram of the pixel structure for organic light-emitting
diodes shown in FIG. 12. Specifically, F1G. 13 illustrates a
first pixel group column 91 shown in FIG. 12. In the first
pixel group column 91, the pixel groups 5 in the odd-
numbered rows (e.g., the first pixel group row 81, the third
pixel group row 83) and the pixel groups 5 in the even-
numbered rows (e.g., the second pixel group row 82, the
fourth pixel group row 84) are in a staggered arrangement.
Specifically, in the column direction, the geometric centers
O of the first sub-pixels 501 of each pixel group 5 in the first
pixel group column 91 are located on a same straight line L1,
and the second sub-pixels 502 of the pixel groups 5 in the
first pixel group row 81 and the third pixel group row 83 are
located on the right side of the straight line L1, and the
second sub-pixels 502 of the pixel groups 5 in the second
pixel group row 82 and the fourth pixel group row 84 are all
located on the left side of the straight line L1. In this
arrangement, adjacent pixel groups can be closely arranged
in the column direction in such a way that the adjacent pixel
groups can have overlapping portions in the row direction.

[0060] On the basis of the organic light-emitting diode
provided in the embodiments described above, in the same
pixel group row, the geometric centers of the first sub-pixels
are located on a same straight line in the row direction and
the first sub-pixels are uniformly arranged, while the geo-
metrical centers of the second sub-pixels are located on a
same straight line and the second sub-pixels are uniformly
arranged. FI1G. 14 is a schematic diagram of another pixel
structure for organic light-emitting diodes provided in an
embodiment of the present invention, As shown in FIG. 14,
in the pixel groups of the same row, such as the first pixel
group row 81, the geometric centers O of each of the first
sub-pixels 501 are located on a same straight line L.2 in the
row direction, and the first sub-pixels 501 are arranged
uniformly, i.e., the intervals between two geometric centers
of the adjacent first sub-pixels 501 are the same or the
interval between two adjacent first sub-pixels 501 are the
same. In the following description, the expression “uni-
formly arranged” can be explained in the same way. At the
same time, the geometric centers O of each of the second
sub-pixels 502 are located on the same straight line [.3, and
second sub-pixels 502 are uniformly arranged so that the
first sub-pixels and the second sub-pixels are arranged
orderly.

[0061] In an embodiment, the angle formed between the
first direction and the row direction is 45°. In the pixel
groups of the same row, the arrangement direction of the two
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adjacent sub-pixels of two adjacent pixel groups is perpen-
dicular to that of two sub-pixels in a pixel group. FIG. 15 is
a partial schematic diagram of the pixel structure for organic
light-emitting diodes shown in FIG. 14. Specifically, FIG. 15
illustrates the first pixel group row 81 of the pixel structure
for organic light-emitting diodes shown in FIG. 14. Refer-
ring to FIGS. 14 and 15, in the pixel groups of the same row,
the two sub-pixels 50 of each pixel group 5 are arranged in
the first direction, and the two adjacent sub-pixels 50 in two
adjacent pixel groups 5 are arranged in a direction perpen-
dicular to the first direction. For example, the pixel group
51a is adjacent to the pixel group 525, the pixel group 51a
includes a first sub-pixel 501a and a second sub-pixel 5024,
the pixel group 525 includes a first sub-pixel 5015 and a
second sub-pixel 50254, the arrangement direction of the two
adjacent sub-pixels 502a and 5015 is perpendicular to the
first direction. In this design, the geometric centers of the
two sub-pixels in the pixel group 51a and the sub-pixel 5015
form three vertexes of an isosceles right triangle, and the
interval between the sub-pixel 502a and the sub-pixel 5014
is equal to the interval between the sub-pixel 502a and the
sub-pixel 5015. The color of the sub-pixel 502¢ is different
from that of the sub-pixel 5015. When the colors of the
sub-pixel 502a and the sub-pixel 5015 are combined for
color display, the interval between the sub-pixel 502a and
the sub-pixel 5015 can be smaller, thereby achieving the
compact arrangement of sub-pixels and increasing the pixel
density. In another implementation, FIG. 16 illustrates a
partial schematic diagram of the pixel structure for organic
light-emitting diodes shown in FIG. 12, and specifically
illustrates the second pixel group row 82 of the pixel
structure for organic light-emitting diodes shown in FIG. 12.
In this pixel group row, two sub-pixels 50 in each pixel
group 5 are arranged in a second direction and two adjacent
sub-pixels 50 in two adjacent pixel groups 5 are arranged in
a direction perpendicular to the second direction. For
example, the pixel group 51c¢ is adjacent to the pixel group
52d, the pixel group 51c includes a first sub-pixel 501¢ and
a second sub-pixel 502¢, the pixel group 52d includes a first
sub-pixel 5014 and a second sub-pixel 5024, the arrange-
ment direction of the two adjacent sub-pixels 501¢ and 5024
is perpendicular to the second direction. This design can
bring the same effects described above, which are not
repeated herein.

[0062] In an embodiment, in the pixel groups of the same
column, the geometric centers of each first sub-pixels are
located on the same straight line and the first sub-pixels are
uniformly arranged, the geometric centers of each second
sub-pixels of the pixel groups in the odd-numbered rows are
located on the same straight line and the second sub-pixels
are arranged uniformly and the geometric centers of each
second sub-pixels of the pixel groups in the even-numbered
rows are located on the same straight line and the second
sub-pixels are arranged uniformly. Meanwhile, a first inter-
val is present between the straight line corresponding to the
second sub-pixels of the pixel groups in the odd-numbered
rows and the straight line corresponding to the first sub-
pixels, a second interval is present between the line corre-
sponding to the second sub-pixels of the pixel groups in the
even-numbered rows and the straight line corresponding to
the first sub-pixels, and the first interval is equal to the
second interval.

[0063] In an implementation, as shown in FIG. 14, in the
pixel groups of the same column, such as the first pixel
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group column 91, the geometric centers O of each of the first
sub-pixels 501 are located on a same straight line [.4, and the
first sub-pixels 501 are uniformly arranged. The geometric
centers O of each of the second sub-pixels 502 in the first
pixel group row 81 and the third pixel group row 83 are
located on a same straight line L5, and the second sub-pixels
502 are uniformly arranged. The geometric centers O of
each of the second sub-pixels 502 in the second pixel group
row 82 and the fourth pixel group row 84 are located on a
same straight line 1.6, and the second sub-pixels 502 are
uniformly arranged. The first interval D3 is present between
the straight line L5 corresponding to the second sub-pixels
502 of the pixel groups in the odd-numbered row and the
straight line .4 corresponding to the first sub-pixels 501, and
the second interval D4 is present between the line L6
corresponding to the second sub-pixels 502 of the pixel
groups in the even-numbered row and the straight line L4
corresponding to the first sub-pixels 501, and the first
interval D3 is equal to the second interval D4. As shown in
FIG. 14, the straight line L5 and the straight line L6 overlap
with one another, i.e., the second sub-pixels 502 of the pixel
groups in the odd-numbered row and the odd-numbered row
are arranged on the same straight line.

[0064] In another implementation as shown in FIG. 12,
which is different from the relationship between the straight
line L5 and the straight line [L6 shown in FIG. 14, in the pixel
groups of the same column, the straight line L5 and the
straight line L6 are respectively located on the two sides of
the straight line L4.

[0065] In one embodiment, referring to FIG. 12 and FIG.
14, the column direction is perpendicular to the row direc-
tion, and in the pixel groups of the same row, a third interval
D5 is present between the geometric centers O of two
adjacent first sub-pixels 501; in the pixel groups of the same
column, a fourth interval D6 is present between the geo-
metric centers O of two adjacent first sub-pixels 501, and the
third interval D5 is equal to the fourth interval D6. As shown
in FIG. 12 with dashed triangle, the length of a side of the
triangle in the row direction corresponds to the value of the
third interval D5, the length of a side of the triangle in the
column direction corresponds to the value of the fourth
interval D6. Since the row direction is perpendicular to the
column direction and the third interval D5 is equal to the
fourth interval D6, the triangle is an isosceles right triangle.
According to the above description, the geometric centers of
the three sub-pixels are located on the hypotenuse of the
triangle. In this arrangement, the plurality of sub-pixels are
arranged not only along the same straight line in the first
direction but also along the same straight line in the second
direction and, at the same time, the arrangement density of
sub-pixels along the row direction is the same as that along
the column direction, thereby improving the overall unifor-
mity of sub-pixels in the pixel structure.

[0066] In one embodiment, the angle o is in a range of
30°<a<60°. Through limiting the angle o within the range
of 30°<a<60°, the arrangement of sub-pixels in the row
direction and the column direction tend to be more uniform,
and thus the compact arrangement and aperture ratio of the
pixel structure are realized. In the meantime, it is advanta-
geous for the sub-pixels in a pixel group to facilitate the
color combination with the adjacent sub-pixels in the same
row direction and the color combination with the adjacent
sub-pixels in the same column direction.
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[0067] FIG. 17 is a schematic diagram of another pixel
structure for organic light-emitting diodes provided in an
embodiment of the present invention. As shown in FIG. 14
and FIG. 17, in one implementation, the display can be
achieved by pixel rendering. The pixel structure for organic
light-emitting diodes can include a plurality of pixel units
70. One pixel unit 70 includes two adjacent sub-pixels 50
having different colors. During display, sub-pixels 50
located in one pixel unit 70 can provide two or more pixel
units 70 with luminance, and the pixel rendering effect is
achieved by the luminance distribution. For example, the
pixel unit 71 is adjacent to the pixel unit 72, and the
luminance of the sub-pixel 502¢ in the pixel unit 71 can be
allocated to both the pixel unit 71 and the pixel unit 72, so
that both the pixel unit 71 and the pixel unit 72 have the
luminance provided by the sub-pixel 502e, thereby achiev-
ing the effect of pixel rendering. FIG. 17 schematically
illustrates one of the manners for dividing the pixel units.
Those skilled in the art can divide the pixel units according
to the arrangement principle of the sub-pixels and actual
requirements, which is not limited in the present invention.
[0068] As regards the organic light-emitting diode
described above, the display function can be achieved by
adopting an algorithm. The specific steps of the algorithm
are as follows: firstly, the theoretical data signal values
respectively corresponding to the two sub-pixels in the pixel
unit are obtained from the display information data; sec-
ondly, using the preset pixel display algorithm, the actual
data signal values respectively corresponding to two sub-
pixels in the pixel unit are calculated; finally, the actual data
signal values are respectively input to the two sub-pixels of
the pixel unit for image display.

[0069] In the step of calculating the actual data signal
values respectively corresponding to the two sub-pixels in
the pixel unit by adopting the preset pixel display algorithm,
the actual data signal value of the sub-pixel is a weighted
sum of the theoretical data signal value of the sub-pixel and
the desired theoretical data signal values in adjacent pixel
units utilizing this sub-pixel. It should be understood that the
actual data signal value of the sub-pixel which is not utilized
by other pixel units is equal to the theoretical data signal
value of the sub-pixel.

[0070] The sub-pixel is in a shape of square, and the two
opposite sides of the square are parallel to the first direction,
while the other two opposite sides are perpendicular to the
first direction. As shown in FIG. 12 and FIG. 14, the shape
of the sub-pixel 50 is a square, so that the shape of the
sub-pixel has the same length in the row direction and the
column direction, i.e., the shape is uniformly distributed,
thereby increasing the area of the sub-pixel. Meanwhile, two
of the opposite sides of the square are parallel to the first
direction, while the other two opposite sides are perpendicu-
lar to the first direction and can be matched with the
arrangement direction of the sub-pixels, so that both the
interval between two sub-pixels in the same pixel group and
the interval between two adjacent pixel groups can be
advantageously reduced.

[0071] Inan embodiment, the sub-pixel can be in shape of
regular pentagon, regular hexagon or regular octagon. As
shown in FIG. 5, the shape of the sub-pixel is a hexagon. As
shown in FIG. 6, the shape of the sub-pixel is an octagon.
FIG. 18 illustrates another pixel structure for organic light-
emitting diodes provided in an embodiment of the present
invention. As shown in FIG. 18, the shape of the sub-pixel
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50 is a regular pentagon. The regular polygon shape of the
sub-pixel is beneficial to ensure that the shape of the
sub-pixel has the same length in the row direction and the
column direction, which facilitates the balanced distribution
in the row direction and the column direction and increases
the opening area of the sub-pixels.

[0072] When two sub-pixels share a same opening on the
fine metal mask, the pixel structure has corresponding
features. FI1G. 19 illustrates a schematic cross-sectional
structure of a pixel group provided in an embodiment of the
present invention. As shown in FIG. 19, the sub-pixel 50
includes an organic light-emitting element 300. The organic
light-emitting element 300 includes an anode 310, an
organic light-emitting layer 320 and a cathode 330 arranged
sequentially. The organic light-emitting layers 320 of two
sub-pixels 50 in the pixel group 5 are connected as an
integral structure.

[0073] It should be understood that, in order to ensure
uniform size of the openings on the fine metal mask,
particularly the openings at the edge, a number of dummy
sub-pixels can be formed the edge of the pixel structure
during preparing the pixel structure. These dummy sub-
pixels are only intended to ensure the uniform size of the
openings on the fine metal mask, not for light-emitting
display.

[0074] In addition, it should be noted that, these drawings
only schematically illustrate the arrangement of the plurality
of sub-pixels, and the number of sub-pixels is not limited,
and the number of sub-pixels can be set according to the
requirements in actual products. In the meantime, the
dashed-lines representing the pixel groups in the drawings
are only intended to facilitate the viewing of the distribution
principle of the sub-pixels, and the dashed-lines representing
the pixel groups may not appear in the actual products. In
addition, the size of the sub-pixel can be determined by the
opening of the pixel definition layer, the size of the anode of
the organic light-emitting element, or the size of the organic
light-emitting layer, the size of the sub-pixel is not limited
in the present invention.

[0075] An embodiment of the present invention further
provides a display panel, including any one of the pixel
structures for organic light-emitting diodes provided in the
above-mentioned embodiments. FIG. 20 is a display panel
provided in an embodiment of the present invention. As
shown in FIG. 20, the display panel includes a display area
A and a non-display area B surrounding the display area. The
pixel structure for organic light-emitting diodes is located in
the display area A for displaying images.

[0076] An embodiment of the present invention further
provides a display device, including the display panel pro-
vided in the above-mentioned embodiment. FIG. 21 is a
display device provided in an embodiment of the present
invention. As shown in FIG. 21, the display device includes
a display panel 100 and a housing 200 for bearing the
display panel. FIG. 21 shows a cell phone. The display
device provided in embodiments of the present invention
can also include tablet computers, virtual reality (VR) dis-
play device, on-board display device, television and the like,
which have higher requirements on display effects.

[0077] It should be noted that above is merely intended to
describe the preferred embodiments and the technical prin-
ciples of the present invention. Those skilled in the art can
understand that the present invention is not limited to these
specific embodiments. Obviously, those skilled in the art can
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make various modifications, readjustments, combinations
and substitutions, without departing from the protection
scope of the invention. Therefore, although the present
invention has been described in detail by way of the above
embodiments, the present invention is not limited only to the
above embodiments and more other equivalent embodi-
ments can be included without departing from the concept of
the present invention. The scope of the present invention is
determined by the scope of the appended claims.

What is claimed is:

1. A pixel structure for organic light-emitting diodes,
comprising three types of pixel groups arranged in an array,
the three types of pixel groups being first pixel groups,
second pixel groups and third pixel groups, respectively;

wherein each pixel group of each of the three types of

pixel groups comprises two sub-pixels which are adja-
cent to each other and have a same color, the two
sub-pixels are a first sub-pixel and a second sub-pixel
respectively, and the sub-pixels in the pixel groups of
different types have different colors;

any two of the pixel groups of a same type are neither

adjacent to each other in a row direction of the array nor
adjacent to each other in a column direction of the
array,

the two sub-pixels of each of the pixel groups in a same

row are arranged in a first direction or the two sub-
pixels of each of the pixel groups in a same row are
arranged in a second direction, and the second direction
is perpendicular to the first direction; and

an included angle between the first direction and the row

direction is o, 0°=0=90°.

2. The pixel structure for organic light-emitting diodes
according to claim 1, wherein the first pixel groups, the
second pixel groups and the third pixel groups are sequen-
tially and cyclically arranged in the row direction.

3. The pixel structure for organic light-emitting diodes
according to claim 2, wherein the two sub-pixels of each of
the pixel groups in the same row are both arranged in the first
direction.

4. The pixel structure for organic light-emitting diodes
according to claim 3, wherein the first pixel groups, the
second pixel groups and the third pixel groups are sequen-
tially and cyclically arranged in the column direction.

5. The pixel structure for organic light-emitting diodes
according to claim 4, wherein the column direction is the
first direction.

6. The pixel structure for organic light-emitting diodes
according to claim 2, wherein the two sub-pixels in each of
the pixel groups in odd-numbered rows are arranged in the
first direction, and the two sub-pixels in each of the pixel
groups in even-numbered rows are arranged in the second
direction.

7. The pixel structure for organic light-emitting diodes
according to claim 6, wherein in a same column of the pixel
groups, the pixel groups in the odd-numbered rows are the
same type of pixel groups, the pixel groups in the even-
numbered rows are the same type of pixel groups, and a type
of the pixel groups in the odd-numbered rows is different
from a type of the pixel groups in the even-numbered rows.

8. The pixel structure for organic light-emitting diodes
according to claim 6, wherein in a same column of the pixel
groups, the pixel groups in the odd-numbered rows and the
pixel groups in the even-numbered rows are in a staggered
arrangement, and in the column direction, geometric centers
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of the first sub-pixels are located on a same straight line, the
second sub-pixels of the pixel groups in the odd-numbered
rows are located on one side of the straight line, and the
second sub-pixels of the pixel groups in the even-numbered
rows are located on the other side of the straight line.

9. The pixel structure for organic light-emitting diodes
according to claim 1, wherein in the pixel groups of a same
row, in the row direction, geometric centers of the first
sub-pixels are located on a same straight line and the first
sub-pixels are arranged uniformly, and geometric centers of
second sub-pixels are located on a same straight line and the
second sub-pixels are arranged uniformly.

10. The pixel structure for organic light-emitting diodes
according to claim 9, wherein a is 45°; and

in the pixel groups of a same row, an arrangement

direction of two adjacent sub-pixels of two adjacent
pixel groups is perpendicular to an arrangement direc-
tion of the two sub-pixels of each of the two adjacent
pixel groups.

11. The pixel structure for organic light-emitting diodes
according to claim 10, wherein in the pixel groups of a same
column, geometric centers of the first sub-pixels are located
on a same straight line, the first sub-pixels are uniformly
arranged, geometric centers of the second sub-pixels of the
pixel groups in odd-numbered rows are located on a same
straight line, the second sub-pixels in the odd-numbered
rows are uniformly arranged, geometric centers of the sec-
ond sub-pixels of the pixel groups in even-numbered rows
are located on a same straight line, the second sub-pixels in
the even-numbered rows are uniformly arranged, a first
interval is present between the straight line corresponding to
the second sub-pixels of the pixel groups in the odd-
numbered rows and the straight line corresponding to the
first sub-pixels, and a second interval is present between the
straight line corresponding to the second sub-pixels of the
pixel groups in the even-numbered rows and the straight line
corresponding to the first sub-pixels, wherein the first inter-
val is equal to the second interval.

12. The pixel structure for organic light-emitting diodes
according to claim 11, wherein the column direction is
perpendicular to the row direction; in the pixel groups of the
same row, a third interval is present between geometric
centers of two adjacent first sub-pixels; and in the pixel
groups of the same column, a fourth interval is present
between geometric centers of two adjacent first sub-pixels,
wherein the third interval is equal to the fourth interval.

13. The pixel structure for organic light-emitting diodes
according to claim 1, wherein a is greater than 30° but less
than 60°.

14. The pixel structure for organic light-emitting diodes
according to claim 1, wherein the sub-pixels have a shape of
square, two opposite sides of the square are parallel to the
first direction, and the other two opposite sides of the square
are perpendicular to the first direction.

15. The pixel structure for organic light-emitting diodes
according to claim 1, wherein the sub-pixels have a shape of
regular pentagon, regular hexagon or regular octagon.

16. The pixel structure for organic light-emitting diodes
according to claim 1, wherein each of the two sub-pixels
comprises an organic light-emitting element, and the organic
light-emitting element comprises an anode, an organic light-
emitting layer and a cathode, wherein the organic light-
emitting layer is disposed between the anode and the cath-
ode, and
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the organic light-emitting layers of the two sub-pixels in
each of the pixel groups are connected as an integral
structure.

17. The pixel structure for organic light-emitting diodes
according to claim 1, wherein the sub-pixels of the first pixel
groups, the sub-pixels of the second pixel groups, and the
sub-pixels of the third pixel groups have colors of red, green
and blue, respectively.

18. A display panel, comprising a pixel structure for
organic light-emitting diodes, wherein the pixel structure
comprises: three types of pixel groups arranged in an array,
the three types of pixel groups being first pixel groups,
second pixel groups and third pixel groups, respectively;

wherein each pixel group of each of the three types of

pixel groups comprises two sub-pixels which are adja-
cent to each other and have a same color, the two
sub-pixels are a first sub-pixel and a second sub-pixel
respectively, and the sub-pixels in the pixel groups of
different types have different colors;

any two of the pixel groups of a same type are neither

adjacent to each other in a row direction of the array nor
adjacent to each other in a column direction of the
array;

the two sub-pixels of each of the pixel groups in a same

row are arranged in a first direction or the two sub-
pixels of each of the pixel groups in a same row are
arranged in a second direction, and the second direction
is perpendicular to the first direction; and
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an included angle between the first direction and the row
direction is o, 0°=a=<90°.

19. A display device, comprising a display panel, the
display panel comprising a pixel structure for organic light-
emitting diodes, wherein the pixel structure comprises: three
types of pixel groups arranged in an array, the three types of
pixel groups being first pixel groups, second pixel groups
and third pixel groups, respectively;

wherein each pixel group of each of the three types of

pixel groups comprises two sub-pixels which are adja-
cent to each other and have a same color, the two
sub-pixels are a first sub-pixel and a second sub-pixel
respectively, and the sub-pixels in the pixel groups of
different types have different colors;

any two of the pixel groups of a same type are neither
adjacent to each other in a row direction of the array nor
adjacent to each other in a column direction of the
array;

the two sub-pixels of each of the pixel groups in a same
row are arranged in a first direction or the two sub-
pixels of each of the pixel groups in a same row are
arranged in a second direction, and the second direction
is perpendicular to the first direction; and

an included angle between the first direction and the row
direction is o, 0°sa<90°.

I S T T



THMBW(EF)

[ i (S RIR) A ()
e (S IR) A (%)

HAT R E (TR AGE)

FRI& B A

KRN

IPCH XS
CPCHRF
R 54X
SEpaERE

BEGF)

patsnap
ATENEAX-RENGRLEN , EFAERNSFENEREKE

US20190096962A1 NI (»&E)B 2019-03-28

US15/882152 Fi5 A 2018-01-29
E#EXIAM OLED

+#EXRSAM-OLED CO. , LTD.

E3#XBAM-OLED CO. , LTD.

HAN LIJING
LIU LU
CHEN XIAN

HAN, LIJING
LIU, LU
CHEN, XIAN

HO1L27/32 HO1L51/00 HO1L51/56
HO1L27/3218 HO1L51/0011 HO1L51/56 HO1L51/5012 HO1L27/3211
201710896026.2 2017-09-28 CN

Espacenet USPTO

row direction

AEBRE—BENEHRENRELN , DIEHIEEFIN IR msiion” ) s s

T4, SHEARNGEAIHE—HIEEEHRRCHAMISTHE ohmden
%, TRAXENGEATNFRESATANS G, HEEENEIAH e~ 5
MEEAETH B LB B4Rt R E 575 [ E B4R, B —1F
EMEEANFNTRENE—FEHSIRAE = EHF | E— .

FEETARZENRARA, 0°<0<90° , E=—FEEETHE—AB. &
RITAIMKA FEENRRHS , REGEBREHEMARL., "



https://share-analytics.zhihuiya.com/view/1db0cb87-3bec-4682-a743-b09c2cfbc249
https://worldwide.espacenet.com/patent/search/family/061207077/publication/US2019096962A1?q=US2019096962A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220190096962%22.PGNR.&OS=DN/20190096962&RS=DN/20190096962

