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(54) DISPLAY PANEL AND DISPLAY DEVICE

(57) A display panel and a display device are provid-
ed. The display panel includes a first color sub-pixels
(100), a second color sub-pixel (200) and a pixel defining
layer (400). The pixel defining layer (400) includes a plu-
rality of openings (401), the first color sub-pixel (100)
includes a first effective light emitting region (101), the
second color sub-pixel (200) includes a second effective
light emitting region (201), an area of the second effective
light emitting region (201) is smaller than that of the first
effective light emitting region (101). The first color
sub-pixel (100) includes a first color light emitting layer
(110) located in an opening (401) and on the pixel defin-
ing layer (400), the second color sub-pixel (200) includes
a second color light emitting layer (210) located in an
opening (401) and on the pixel defining layer (400), an
area ratio between orthographic projections of the first
color light emitting layer (110) and the first effective light
emitting region (101) on the base substrate (10) is less
than an area ratio between orthographic projections of
the second color light emitting layer (210) and the second
effective light emitting region (201) on the base substrate
(10). In the embodiment of the present disclosure, the
area ratios between light-emitting layers and effective
light emitting regions of different color sub-pixels are dif-
ferent to ensure that the deviation brought by evaporation
process is more balanced for each sub-pixel.
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Description

[0001] The present application claims priority of Chi-
nese Patent Application No. 202010902686.9, filed on
September 1, 2020, and the entire content disclosed by
the Chinese patent application is incorporated herein by
reference as part of the present application for all pur-
poses.

TECHNICAL FIELD

[0002] At least one embodiment of the present disclo-
sure relates to a display panel and a display device.

BACKGROUND

[0003] Organic light emitting display devices are listed
as a next generation display technology with great de-
velopment prospects due to their advantages of light
weight and thin thickness, being bendable, low power
consumption, wide color gamut and high contrast, etc.
At present, how to improve the display quality of organic
light emitting display devices is the research focus of or-
ganic light emitting display devices.

SUMMARY

[0004] At least an embodiment of the present disclo-
sure provides a display panel and a display device.
[0005] At least an embodiment of the present disclo-
sure provides a display panel, comprising: a base sub-
strate, and a plurality of first color sub-pixels, a plurality
of second color sub-pixels, a plurality of third color sub-
pixels and a pixel defining layer on the base substrate.
The display panel comprises a display region and a pe-
ripheral region located at a periphery of the display re-
gion; the plurality of first color sub-pixels are located in
the display region, the plurality of first color sub-pixels
are arranged along a first direction to form a plurality of
first color sub-pixel rows, the plurality of first color sub-
pixel rows are arranged along a second direction, and
adjacent first color sub-pixel rows in the plurality of first
color sub-pixel rows are shifted with each other along the
first direction; the plurality of second color sub-pixels are
located in the display region, and arranged in an array
along the first direction and the second direction, and
four second color sub-pixels surrounding one first color
sub-pixel; the pixel defining layer are located in the dis-
play region and the peripheral region, the pixel defining
layer comprises a plurality of openings to define effective
light emitting regions of a plurality of sub-pixels, the plu-
rality of first color sub-pixels comprise a plurality of first
effective light emitting regions, the plurality of second
color sub-pixels comprise a plurality of second effective
light emitting regions, and an area of one of the plurality
of second effective light emitting regions is smaller than
an area of one of the plurality of first effective light emitting
regions. The plurality of first color sub-pixels comprise a

plurality of first color light emitting layers located in cor-
responding openings and on the pixel defining layer sur-
rounding the corresponding openings, the plurality of
second color sub-pixels comprise a plurality of second
color light emitting layers located in corresponding open-
ings and on the pixel defining layer surrounding the cor-
responding openings, the plurality of first color light emit-
ting layers included in the plurality of first color sub-pixels
are spaced apart from each other, and the plurality of
second color light emitting layers included in the plurality
of second color sub-pixels are spaced apart from each
other; an area ratio between orthographic projections of
the first color light emitting layer and the first effective
light emitting region corresponding to a same first color
sub-pixel on the base substrate is a first area ratio, an
area ratio between orthographic projections of the sec-
ond color light emitting layer and the second effective
light emitting region corresponding to a same second
color sub-pixel on the base substrate is a second area
ratio, and the first area ratio is less than the second area
ratio.
[0006] For example, in an embodiment of the present
disclosure, the first area ratio and the second area ratio
are in a range from 1 to 15.
[0007] For example, in an embodiment of the present
disclosure, the first area ratio and the second area ratio
are in a range from 4 to 6.
[0008] For example, in an embodiment of the present
disclosure, the first area ratio and the second area ratio
are in a range from 6 to 8.
[0009] For example, in an embodiment of the present
disclosure, the first area ratio is in a range from 2 to 6.
[0010] For example, in an embodiment of the present
disclosure, the first area ratio is in a range from 1.5 to 3.
[0011] For example, in an embodiment of the present
disclosure, the second area ratio is in a range from 4 to 9.
[0012] For example, in an embodiment of the present
disclosure, the second area ratio is in a range from 6.5
to 8.
[0013] For example, in an embodiment of the present
disclosure, at least part of the plurality of second effective
light emitting regions have a length direction and a width
direction, the length direction is an extending direction of
a connecting line between two points farthest from each
other in one of the plurality of second effective light emit-
ting regions, and the width direction is substantially per-
pendicular to the length direction of the one of the plurality
of second effective light emitting regions; for one second
effective light emitting region, along the length direction,
a ratio of a maximum size of the second color light emit-
ting layer corresponding to the second effective light
emitting region to a maximum size of the second effective
light emitting region is a first ratio, and along the width
direction, a ratio of a maximum size of the second color
light emitting layer corresponding to the second effective
light emitting region to a maximum size of the second
effective light emitting region is a second ratio, and the
first ratio is less than the second ratio.
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[0014] For example, in an embodiment of the present
disclosure, for a same second effective light emitting re-
gion, along the length direction, a difference between the
maximum size of the second color light emitting layer and
the maximum size of the second effective light emitting
region is a first difference, and along the width direction,
a difference between the maximum size of the second
color light emitting layer and the maximum size of the
second effective light emitting region is a second differ-
ence, and the first difference is less than the second dif-
ference.
[0015] For example, in an embodiment of the present
disclosure, a ratio of the maximum size of the second
color light emitting layer along the length direction of the
corresponding second effective light emitting region to
the maximum size of the second color light emitting layer
along the width direction of the corresponding second
effective light emitting region is less than a ratio of the
maximum size of the second effective light emitting re-
gion along the length direction thereof to the maximum
size of the second effective light emitting region along
the width direction thereof.
[0016] For example, in an embodiment of the present
disclosure, the display panel further comprises: a plurality
of third color sub-pixels, located in the display region, the
plurality of first color sub-pixels and the plurality of third
color sub-pixels being alternately arranged along the first
direction and the second direction, the plurality of first
color sub-pixels and the plurality of second color sub-
pixels being alternately arranged along a third direction
as a first group, the plurality of third color sub-pixels and
the plurality of second color sub-pixels being alternately
arranged along the third direction as a second group, the
first group and the second group being alternately ar-
ranged along a fourth direction, and the third direction
and the fourth direction being intersected with both of the
first direction and the second direction. The plurality of
third color sub-pixels comprise a plurality of third effective
light emitting regions, an area of one of the plurality of
second effective light emitting regions being smaller than
an area of one of the plurality of third effective light emit-
ting regions, the plurality of third color sub-pixels com-
prise a plurality of third color light emitting layers located
in corresponding openings and on the pixel defining layer
surrounding the corresponding openings, and the plural-
ity of third color light emitting layers included in the plu-
rality of third color sub-pixels are spaced apart from each
other, an area ratio between orthographic projections of
the third color light emitting layer and the third effective
light emitting region corresponding to a same third color
sub-pixel on the base substrate is a third area ratio, and
the third area ratio is less than the second area ratio.
[0017] For example, in an embodiment of the present
disclosure, an area of the first effective light emitting re-
gion of one of the plurality of first color sub-pixels is small-
er than an area of the third effective light emitting region
of one of the plurality of third color sub-pixels, and the
first area ratio is greater than the third area ratio.

[0018] For example, in an embodiment of the present
disclosure, the third area ratio is in a range from 1 to 15.
[0019] For example, in an embodiment of the present
disclosure, the third area ratio is in the range from 1.5 to 7.
[0020] For example, in an embodiment of the present
disclosure, the third area ratio is in a range from 2 to 3.
[0021] For example, in an embodiment of the present
disclosure, the third area ratio is in a range from 3 to 4.
[0022] For example, in an embodiment of the present
disclosure, the first color light emitting layer and the sec-
ond color light emitting layer which are arranged along
the third direction and adjacent to each other overlap,
and the second color light emitting layer and the third
color light emitting layer which are arranged along the
third direction and adjacent to each other overlap.
[0023] For example, in an embodiment of the present
disclosure, an overlapping part between the first color
light emitting layer of one first color sub-pixel and the light
emitting layers of other sub-pixels is a first overlapping
part, an overlapping part between the third color light
emitting layer of one third color sub-pixel and the light
emitting layers of other sub-pixels is a second overlap-
ping part, and an overlapping part between the second
color light emitting layer of one second color sub-pixel
and the light emitting layers of other sub-pixels is a third
overlapping part. The area ratio between the orthograph-
ic projections of the first overlapping part and the first
color light emitting layer on the base substrate, and the
area ratio between the orthographic projections of the
second overlapping part and the third color light emitting
layer on the base substrate are both smaller than the
area ratio between the orthographic projections of the
third overlapping part and the second color light emitting
layer on the base substrate.
[0024] For example, in an embodiment of the present
disclosure, the first color light emitting layer and the third
color emitting layer which are adjacent to each other do
not overlap; or, an overlapping area between the first
color light emitting layer and the third color emitting layer
which are adjacent to each other is smaller than an over-
lapping area between the first color light emitting layer
and the second color emitting layer which are adjacent
to each other and an overlapping area between the sec-
ond color light emitting layer and the third color emitting
layer which are adjacent to each other.
[0025] For example, in an embodiment of the present
disclosure, the width of the pixel defining layer in the third
direction, which is between the first effective light emitting
region and the second effective light emitting region ad-
jacent to each other, is in the range from 15 to 25 microns;
the pixel defining layer comprises a first surface away
from the base substrate and between the first effective
light emitting region and the second effective light emit-
ting region adjacent to each other, in a plane parallel to
the base substrate and along the third direction, a part
of the first surface covered by the first color light emitting
layer is 0.3-0.8 times the width of the pixel defining layer,
a part of the first surface covered by the second color
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light emitting layer is 0.3-0.8 times the width of the pixel
defining layer.
[0026] For example, in an embodiment of the present
disclosure, an edge region of a light emitting layer of each
sub-pixel comprises an annular region, an annular width
of the annular region is a; a width of a part of the pixel
defining layer between the first effective light emitting re-
gion and the second effective light emitting region adja-
cent to each other is a’, a width, along the third direction,
of the overlapping part of the first light emitting layer and
the second light emitting layer adjacent to each other is
o1, and o1≥a and o1<(0.5*a’)-a; a width of a part of the
pixel defining layer between the third effective light emit-
ting region and the second effective light emitting region
adjacent to each other is a’, a size, along the fourth di-
rection, of the overlapping part of the third color light emit-
ting layer and the second color light emitting layer adja-
cent to each other is o2, o2≥a and o2<(0.5*a’)-a, and a
is in a range from 1 to 4 microns.
[0027] For example, in an embodiment of the present
disclosure, a thickness of the annular region of each light
emitting layer is less than or equal to 90% of a thickness
of a central region of a corresponding light emitting layer.
[0028] For example, in an embodiment of the present
disclosure, each of the plurality of sub-pixels further com-
prises a first electrode and a second electrode of an or-
ganic light emitting element, the second electrode of the
organic light emitting element is located at a side of a
light emitting layer of the organic light emitting element
and the pixel defining layer facing the base substrate,
the second electrode of an organic light emitting element
in each of the plurality of sub-pixels comprises a main
body electrode, and in a direction from a center of an
effective light emitting region to an edge of the effective
light emitting region, a size of an overlapping part be-
tween the main body electrode and the pixel defining
layer is not greater than a size of an overlapping part
between the light emitting layer and the pixel defining
layer.
[0029] For example, in an embodiment of the present
disclosure, the display panel further comprises: a plurality
of third color sub-pixels, located in the display region, the
plurality of first color sub-pixels and the plurality of third
color sub-pixels being alternately arranged along the first
direction and the second direction, the plurality of first
color sub-pixels and the plurality of second color sub-
pixels being alternately arranged along a third direction
as a first group, the plurality of third color sub-pixels and
the plurality of second color sub-pixels being alternately
arranged along the third direction as a second group, the
first group and the second group being alternately ar-
ranged along a fourth direction, and the third direction
and the fourth direction being intersected with both of the
first direction and the second direction. The plurality of
third color sub-pixels comprise a plurality of third effective
light emitting regions, the plurality of third color sub-pixels
comprise a plurality of third color light emitting layers lo-
cated in corresponding openings and on the pixel defin-

ing layer surrounding the corresponding openings, and
the plurality of third color light emitting layers included in
the plurality of third color sub-pixels are spaced apart
from each other, the display panel further comprises: an
encapsulation layer, located in the display region and the
peripheral region; a first touch electrode layer, located at
a side of the encapsulation layer away from the base
substrate, the first touch electrode layer comprising a plu-
rality of first touch electrodes extending along the first
direction and a plurality of second touch electrodes ex-
tending along the second direction, each of the plurality
of first touch electrodes comprising a plurality of first
touch electrode units, each of the plurality of second
touch electrodes comprising a plurality of second touch
electrode units, the first touch electrode layer comprising
a plurality of touch electrode lines, the plurality of touch
electrode lines being intersected to form a plurality of first
meshes, and both of each first touch electrode unit and
each second touch electrode unit comprising a plurality
of communicated first meshes; a second touch electrode
layer, comprising a plurality of connection bridges, the
second touch electrode layer comprising a plurality of
bridge lines, the plurality of bridge lines being intersected
to form a plurality of second meshes, each of the plurality
of connection bridges comprising a plurality of commu-
nicated second meshes, and adjacent second touch
electrode units being electrically connected through at
least one connection bridge; a touch insulation layer, lo-
cated between the first touch electrode layer and the sec-
ond touch electrode layer, and the second touch elec-
trode unit being electrically connected with the connec-
tion bridge through a via hole penetrating through the
touch insulation layer, an orthographic projection of the
plurality of touch electrode lines in the display region on
the base substrate is located within an orthographic pro-
jection of the pixel defining layer on the base substrate.
[0030] For example, in an embodiment of the present
disclosure, in the display region, more than 80% of an
orthographic projection of a center line, of each segment
of the pixel defining layer and along an extension direc-
tion of a corresponding segment, on the base substrate
is located in an orthographic projection of the touch elec-
trode line on the base substrate.
[0031] For example, in an embodiment of the present
disclosure, gaps are provided between the first color light
emitting layer, the second color light emitting layer and
the third color light emitting layer which are adjacent to
one another, the first color light emitting layer has a shape
comprising a first rounded rectangle and a first protruding
portion located at the rounded corner of the first rounded
rectangle and protruding toward the gap, the first pro-
truding portion at least partially protrudes from an exten-
sion line of a straight edge of the first rounded rectangle
close to the second color light emitting layer; the third
color light emitting layer has a shape comprising a third
rounded rectangle and a second protruding portion lo-
cated at the rounded corner of the third rounded rectangle
and protruding toward the gap, and the second protruding
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portion at least partially protrudes from the extension line
of a straight edge of the third rounded rectangle close to
the second color light emitting layer, orthographic pro-
jections of the first protruding portion and the second pro-
truding portion on the base substrate are at least partially
overlapped with the orthographic projection of the touch
electrode line on the base substrate.
[0032] For example, in an embodiment of the present
disclosure, in the display region, the orthographic projec-
tion of more than 50% of the touch electrode line on the
base substrate is located within an orthographic projec-
tion of a light emitting layer overlapping portion on the
base substrate, and the light emitting layer overlapping
portion comprises an overlapping part of at least two se-
lected from the group consisting of the first color light
emitting layer, the second color light emitting layer and
the third color light emitting layer.
[0033] For example, in an embodiment of the present
disclosure, in the display region, an orthographic projec-
tion of an effective light emitting region of each of the
plurality of sub-pixels on the base substrate is within an
orthographic projection of each of the plurality of first
meshes on the base substrate; a ratio of an opening area
of the first mesh corresponding to the first color sub-pixel
to an area of the first effective light emitting region, and
a ratio of an opening area of the first mesh corresponding
to the third color sub-pixel to an area of the third effective
light emitting region, are both less than a ratio of an open-
ing area of the first mesh corresponding to the second
color sub-pixel to an area of the second effective light
emitting region.
[0034] For example, in an embodiment of the present
disclosure, each of the plurality of sub-pixels further com-
prises a first electrode and a second electrode of an or-
ganic light emitting element, the second electrode of the
organic light emitting element is located at a side of a
light emitting layer of the organic light emitting element
and the pixel defining layer facing the base substrate,
each of the plurality of sub-pixels further comprises a
pixel circuit between the second electrode of the organic
light emitting element and the base substrate, and the
pixel circuit comprises a driving transistor; at least one
selected from the group consisting of the second elec-
trode of the organic light emitting element of the first color
sub-pixel, the second electrode of the organic light emit-
ting element of the second color sub-pixel and the second
electrode of the organic light emitting element of the third
color sub-pixel, is overlapped with the touch electrode
line; and/or the driving transistor of at least one selected
from the group consisting of the first color sub-pixel, the
second color sub-pixel and the third color sub-pixel, is
overlapped with the touch electrode line.
[0035] For example, in an embodiment of the present
disclosure, the driving transistor in the second color sub-
pixel is overlapped with the touch electrode line, and the
second electrode of the organic light emitting element of
the second color sub-pixel is substantially not overlapped
with the touch electrode line; in the first color sub-pixel,

the driving transistor is overlapped with the second elec-
trode of the organic light emitting element, but substan-
tially not overlapped with the touch electrode line, and
the second electrode of the organic light emitting element
is overlapped with the touch electrode line; in the third
color sub-pixel, the driving transistor is overlapped with
the second electrode of the organic light emitting ele-
ment, but substantially not overlapped with the touch
electrode line, and the second electrode of the organic
light emitting element is overlapped with the touch elec-
trode line.
[0036] For example, in an embodiment of the present
disclosure, in the second color sub-pixel, both the second
electrode of the organic light emitting element and the
driving transistor are overlapped with the touch electrode
line; in the first color sub-pixel, both the second electrode
of the organic light emitting element and the driving tran-
sistor are substantially not overlapped with the touch
electrode line; and in the third color sub-pixel, both the
second electrode of the organic light emitting element
and the driving transistor are substantially not overlapped
with the touch electrode line.
[0037] For example, in an embodiment of the present
disclosure, in the second color sub-pixel, both the second
electrode of the organic light emitting element and the
driving transistor are substantially not overlapped with
the touch electrode line; in the first color sub-pixel, both
the second electrode of the organic light emitting element
and the driving transistor are overlapped with the touch
electrode line; and in the third color sub-pixel, both the
second electrode of the organic light emitting element
and the driving transistor are overlapped with the touch
electrode line.
[0038] For example, in an embodiment of the present
disclosure, in the first color sub-pixel, the second elec-
trode of the organic light emitting element is not over-
lapped with the driving transistor or the touch electrode
line, and the driving transistor is overlapped with the
touch electrode line; in the third color sub-pixel, the sec-
ond electrode of the organic light emitting element is not
overlapped with the driving transistor or the touch elec-
trode line, and the driving transistor is overlapped with
the touch electrode line; in the second color sub-pixel,
the second electrode of the organic light emitting element
is overlapped with the driving transistor and the touch
electrode line, and the driving transistor is overlapped
with the touch electrode line.
[0039] For example, in an embodiment of the present
disclosure, the pixel circuit of each of the plurality of sub-
pixels further comprises a data writing transistor and a
threshold compensation transistor; a first electrode of the
data writing transistor is electrically connected with a first
electrode of the driving transistor, a second electrode of
the data writing transistor is electrically connected with
a data line to receive a data signal, and a gate electrode
of the data writing transistor is electrically connected with
a scan signal line to receive a scan signal; a first electrode
of the threshold compensation transistor is electrically
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connected with a second electrode of the driving transis-
tor, a second electrode of the threshold compensation
transistor is electrically connected with a gate electrode
of the driving transistor, and a gate electrode of the
threshold compensation transistor is electrically connect-
ed with the scan signal line to receive a compensation
control signal; the data writing transistor of the pixel circuit
of at least one selected from the group consisting of the
first color sub-pixel, the second color sub-pixel and the
third color sub-pixel is overlapped with the touch elec-
trode line, and/or, the threshold compensation transistor
of the pixel circuit of at least one selected from the group
consisting of the first color sub-pixel, the second color
sub-pixel and the third color sub-pixel is overlapped with
the touch electrode line.
[0040] For example, in an embodiment of the present
disclosure, in the first color sub-pixel, the second elec-
trode of the organic light emitting element is overlapped
with at least one of the threshold compensation transistor
and the data writing transistor, and neither of threshold
compensation transistor and the data writing transistor
is overlapped with the touch electrode line; in the third
color sub-pixel, the second electrode of the organic light
emitting element is overlapped with at least one of the
threshold compensation transistor and the data writing
transistor, and neither of threshold compensation tran-
sistor and the data writing transistor is overlapped with
the touch electrode line; and in the second color sub-
pixel, the second electrode of the organic light emitting
element is not overlapped with the threshold compensa-
tion transistor or the data writing transistor, and at least
one of the threshold compensation transistor and the da-
ta writing transistor is overlapped with the touch electrode
line.
[0041] For example, in an embodiment of the present
disclosure, in the first color sub-pixel, the second elec-
trode of the organic light emitting element is overlapped
with at least one of the threshold compensation transistor
and the data writing transistor; in the third color sub-pixel,
the second electrode of the organic light emitting element
is overlapped with at least one of the threshold compen-
sation transistor and the data writing transistor; and in
the second color sub-pixel, the second electrode of the
organic light emitting element is overlapped with the
threshold compensation transistor, and the data writing
transistor is overlapped with the touch electrode line.
[0042] For example, in an embodiment of the present
disclosure, the display panel further comprises: a plurality
of third color sub-pixels, located in the display region, the
plurality of first color sub-pixels and the plurality of third
color sub-pixels being alternately arranged along the first
direction and the second direction, the plurality of first
color sub-pixels and the plurality of second color sub-
pixels being alternately arranged along a third direction
as a first group, the plurality of third color sub-pixels and
the plurality of second color sub-pixels being alternately
arranged along the third direction as a second group, the
first group and the second group being alternately ar-

ranged along a fourth direction, and the third direction
and the fourth direction being intersected with both of the
first direction and the second direction. The display panel
further comprises a plurality of spacers located on a sur-
face of the pixel defining layer away from the base sub-
strate, and the spacers in the display region are located
in gaps between the sub-pixels arranged in the first di-
rection, and the spacers in the display region are located
in gaps between the sub-pixels arranged in the second
direction. In the display region, the area ratio K between
the spacer and the pixel defining layer satisfies K ≤
S0/[k1*n*m*(S1G-S2G)+k2*n*m*(S1R-S2R)+k3*n*m*(S
1B-S2B)], where n is the number of middle sub-pixels in
a same line which are located between adjacent spacers
among spacers arranged in the first direction, m is the
number of middle sub-pixels in a same line which are
located between adjacent spacers among spacers ar-
ranged in the second direction, SO is an area of one
spacer; S1G, S1R and S1B are areas of the light emitting
layers of the second color sub-pixel, the first color sub-
pixel and the third color sub-pixel, respectively; S2G, S2R,
and S2B are areas of the openings of the pixel defining
layer corresponding to the second color sub-pixel, the
first color sub-pixel and the third color sub-pixel, respec-
tively; and k1, k2, and k3 are the proportions of the second
color sub-pixels, the first color sub-pixels, and the third
color sub-pixels in the display region relative to all of the
sub-pixels, respectively.
[0043] For example, in an embodiment of the present
disclosure, an area ratio between the orthographic pro-
jection of the spacer on the base substrate and the or-
thographic projection of the pixel defining layer on the
base substrate is not greater than 8%.
[0044] For example, in an embodiment of the present
disclosure, in the display region, a number ratio between
spacers and all sub-pixels is not greater than 1: 16.
[0045] For example, in an embodiment of the present
disclosure, four second color sub-pixels are arranged be-
tween adjacent spacers along the second direction, and
two first color sub-pixels and two third color sub-pixels
are arranged between adjacent spacers along the first
direction; or six second color sub-pixels are arranged be-
tween adjacent spacers along the second direction, and
three first color sub-pixels and three third color sub-pixels
are arranged between adjacent spacers along the first
direction; or four second color sub-pixels are arranged
between adjacent spacers along the second direction,
and three first color sub-pixels and three third color sub-
pixels are arranged between adjacent spacers along the
first direction; or six second color sub-pixels are arranged
between adjacent spacers along the second direction,
and two first color sub-pixels and two third color sub-
pixels are arranged between adjacent spacers along the
first direction.
[0046] For example, in an embodiment of the present
disclosure, each spacer comprises a first region and an
annular second region surrounding the first region. The
first region comprises a central region of the spacer, and
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the area ratio between orthographic projections of the
first region and the spacer on the base substrate is not
greater than 1/4; in the display region, the first region of
at least one spacer is not overlapped with any one of the
first color light emitting layer, the second color light emit-
ting layer or the third color light emitting layer; or, the first
region of at least one spacer is overlapped with only one
kind of color light emitting layer.
[0047] For example, in an embodiment of the present
disclosure, the display panel further comprises: an en-
capsulation layer, located in the display region and the
peripheral region; a first touch electrode layer, located at
a side of the encapsulation layer away from the base
substrate, the first touch electrode layer comprising a plu-
rality of first touch electrodes extending along the first
direction and a plurality of second touch electrodes ex-
tending along the second direction, each first touch elec-
trode comprising a plurality of first touch electrode units,
each second touch electrode comprising a plurality of
second touch electrode units, the first touch electrode
layer comprising a plurality of touch electrode lines, the
plurality of touch electrode lines being intersected to form
a plurality of first meshes, and both of each first touch
electrode unit and each second touch electrode unit com-
prising a plurality of communicated first meshes; a sec-
ond touch electrode layer, comprising a plurality of con-
nection bridges, the second touch electrode layer com-
prising a plurality of bridge lines, the plurality of bridge
lines being intersected to form a plurality of second mesh-
es, each connection bridge comprising a plurality of com-
municated second meshes, and adjacent second touch
electrode units being electrically connected through at
least one connection bridge; a touch insulation layer, lo-
cated between the first touch electrode layer and the sec-
ond touch electrode layer, and the second touch elec-
trode unit being electrically connected with the connec-
tion bridge through a via hole penetrating through the
touch insulation layer, in the display region, the bridge
lines enclosing one second mesh are overlapped with at
most one spacer.
[0048] For example, in an embodiment of the present
disclosure, in the display region, the bridge lines of the
second meshes included in one connection bridge con-
necting the adjacent second touch electrode units over-
lap with at most three spacers, and all connection bridges
connecting the adjacent second touch electrode units
overlap with at most four spacers.
[0049] For example, in an embodiment of the present
disclosure, the display panel further comprises: a plurality
of third color sub-pixels, located in the display region, the
plurality of first color sub-pixels and the plurality of third
color sub-pixels being alternately arranged along the first
direction and the second direction, the plurality of first
color sub-pixels and the plurality of second color sub-
pixels being alternately arranged along a third direction
as a first group, the plurality of third color sub-pixels and
the plurality of second color sub-pixels being alternately
arranged along the third direction as a second group, the

first group and the second group being alternately ar-
ranged along a fourth direction, and the third direction
and the fourth direction being intersected with both of the
first direction and the second direction. The plurality of
third color sub-pixels comprise a plurality of third effective
light emitting regions, the plurality of third color sub-pixels
comprise a plurality of third color light emitting layers lo-
cated in corresponding openings and on the pixel defin-
ing layer surrounding the corresponding openings, and
the plurality of third color light emitting layers included in
the plurality of third color sub-pixels are spaced apart
from each other. Each of the plurality of sub-pixels com-
prises a first electrode and a second electrode of an or-
ganic light emitting element, the second electrode of the
organic light emitting element is located between the
base substrate and the first electrode of the organic light
emitting element, each sub-pixel comprises functional
film layers between the first electrode and the second
electrode of the organic light emitting element, an ortho-
graphic projection of the functional film layers on the base
substrate is overlapped with orthographic projections of
the first electrode and the second electrode of the organic
light emitting element on the base substrate, a total thick-
ness of the functional film layers is smaller than a depth
of the opening in the pixel defining layer corresponding
to the sub-pixel, the functional film layers comprise a light
emitting layer, light emitting layers of the sub-pixels com-
prise the first color light emitting layers, the second color
light emitting layers and the third color light emitting lay-
ers, the total thickness of the functional film layers be-
tween the first electrode and the second electrode of the
organic light emitting element of the first color sub-pixel
is greater than the total thickness of the functional film
layers between the first electrode and the second elec-
trode of the organic light emitting element of the second
color sub-pixel, and the total thickness of the functional
film layers between the first electrode and the second
electrode of the organic light emitting element of the sec-
ond color sub-pixel is greater than the total thickness of
the functional film layers between the first electrode and
the second electrode of the organic light emitting element
of the third color sub-pixel.
[0050] For example, in an embodiment of the present
disclosure, the functional film layers between the first
electrode and the second electrode of the organic light
emitting element of each sub-pixel further comprise an
auxiliary light emitting layer, and the auxiliary light emit-
ting layer is located between the light emitting layer and
the second electrode of the organic light emitting ele-
ment, the thickness of the auxiliary light emitting layer of
the first color sub-pixel is greater than the thickness of
the auxiliary light emitting layer of the second color sub-
pixel, and the thickness of the auxiliary light emitting layer
of the second color sub-pixel is greater than the thickness
of the auxiliary light emitting layer of the third color sub-
pixel.
[0051] For example, in an embodiment of the present
disclosure, each sub-pixel comprises a first electrode and
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a second electrode of the organic light emitting element,
the second electrode is located between the base sub-
strate and the first electrode, and the first electrode is an
integral film layer in the display region. The display panel
further comprises: an encapsulation layer, located in the
display region and the peripheral region; a first touch
electrode layer, located at a side of the encapsulation
layer away from the base substrate, the first touch elec-
trode layer comprising a plurality of first touch electrodes
extending along the first direction and a plurality of sec-
ond touch electrodes extending along the second direc-
tion, each first touch electrode comprising a plurality of
first touch electrode units, each second touch electrode
comprising a plurality of second touch electrode units,
the first touch electrode layer comprising a plurality of
touch electrode lines, the plurality of touch electrode lines
being intersected to form a plurality of first meshes, and
both of each first touch electrode unit and each second
touch electrode unit comprising a plurality of communi-
cated first meshes; a second touch electrode layer, com-
prising a plurality of connection bridges, the second touch
electrode layer comprising a plurality of bridge lines, the
plurality of bridge lines being intersected to form a plu-
rality of second meshes, each connection bridge com-
prising a plurality of communicated second meshes, and
adjacent second touch electrode units being electrically
connected through at least one connection bridge; a
touch insulation layer, located between the first touch
electrode layer and the second touch electrode layer,
and the second touch electrode unit being electrically
connected with the connection bridge through a via hole
penetrating through the touch insulation layer. One of the
first touch electrode layer and the second touch electrode
layer which is closer to the first electrode is a closer touch
electrode layer, in the display region, the total thickness
of the insulation layer between the first electrode located
in the effective light emitting region and the closer touch
electrode layer is greater than the total thickness of the
insulation layer between the first electrode located at the
outer side of the effective light emitting region and the
closer touch electrode layer.
[0052] For example, in an embodiment of the present
disclosure, the display panel further comprises: a plurality
of third color sub-pixels, located in the display region, the
plurality of first color sub-pixels and the plurality of third
color sub-pixels being alternately arranged along the first
direction and the second direction, the plurality of first
color sub-pixels and the plurality of second color sub-
pixels being alternately arranged along a third direction
as a first group, the plurality of third color sub-pixels and
the plurality of second color sub-pixels being alternately
arranged along the third direction as a second group, the
first group and the second group being alternately ar-
ranged along a fourth direction, and the third direction
and the fourth direction being intersected with both of the
first direction and the second direction. The plurality of
third color sub-pixels comprise a plurality of third effective
light emitting regions, the plurality of third color sub-pixels

comprise a plurality of third color light emitting layers lo-
cated in corresponding openings and on the pixel defin-
ing layer surrounding the corresponding openings, and
the plurality of third color light emitting layers included in
the plurality of third color sub-pixels are spaced apart
from each other. Each of the plurality of sub-pixels com-
prises a first electrode and a second electrode of an or-
ganic light emitting element, the second electrode of the
organic light emitting element is located between the
base substrate and the first electrode of the organic light
emitting element. The pixel defining layer comprises a
plurality of first defining portions and a plurality of second
defining portions substantially extending along the first
direction, the first defining portions and the second de-
fining portions are alternately arranged along the second
direction, and in the second direction, the average
heights of one first defining portion and one second de-
fining portion located at both sides of the same row of
sub-pixels arranged along the first direction are different;
the average heights of the plurality of first defining por-
tions in the display region are approximately the same,
the average heights of the plurality of second defining
portions in the display region are approximately the
same; the average height of the first defining portion is
an average height from the surface of the first defining
portion away from the base substrate to the plane where
the surface of the main body electrode of the second
electrode away from the base substrate is located, and
the average height of the second defining portion is an
average height from the surface of the second defining
portion away from the base substrate to the plane where
the surface of the main body electrode of the second
electrode away from the base substrate is located.
[0053] For example, in an embodiment of the present
disclosure, an average height of one first defining portion
is greater than an average height of one second defining
portion, and the pixel defining layer in the peripheral re-
gion is a third defining portion, an average height of the
third defining portion is greater than the average height
of the one second defining portion.
[0054] For example, in an embodiment of the present
disclosure, two adjacent rows of sub-pixels arranged in
the second direction form a pixel unit row, and in the
second direction, the average height of two first defining
portions located at both sides of one pixel unit row is
greater than the average height of one second defining
portion located between two rows of sub-pixels in the one
pixel unit row.
[0055] For example, in an embodiment of the present
disclosure, the pixel arrangement structure formed of the
plurality of first color sub-pixels, the plurality of second
color sub-pixels and the plurality of third color sub-pixels,
comprises a plurality of minimum repeating units ar-
ranged along the first direction, and each minimum re-
peating unit comprises one first color sub-pixel, one third
color sub-pixel and two second color sub-pixels, which
are distributed in two sub-pixel rows; in the second di-
rection, the first defining portions are located at both sides
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of the minimum repeating units arranged along the first
direction, and the second defining portions are located
at the interval between two sub-pixel rows in which the
minimum repeating units are distributed.
[0056] For example, in an embodiment of the present
disclosure, the pixel defining layer comprises a flat por-
tion and a slope, the slope surrounds each opening, and
the slope comprises a first sub-slope close to the flat
portion and a second sub-slope away from the flat por-
tion. Along the third direction or the fourth direction, the
size ratio between orthographic projections of the first
sub-slope and the second sub-slope on the base sub-
strate is not greater than 1/4, and an average slope angle
of the first sub-slope is smaller than an average slope
angle of the second sub-slope.
[0057] For example, in an embodiment of the present
disclosure, the first color sub-pixel is a red sub-pixel, the
second color sub-pixel is a green sub-pixel, and the third
color sub-pixel is a blue sub-pixel.
[0058] At least one embodiment of the present disclo-
sure provides a display panel, which comprises: a base
substrate, and a plurality of first color sub-pixels, a plu-
rality of second color sub-pixels, and a pixel defining layer
on the base substrate. The display panel comprises a
display region and a peripheral region located at a pe-
riphery of the display region; the plurality of first color
sub-pixels are located in the display region, the plurality
of first color sub-pixels are arranged along a first direction
to form a plurality of first color sub-pixel rows, the plurality
of first color sub-pixel rows are arranged along a second
direction, and adjacent first color sub-pixel rows in the
plurality of first color sub-pixel rows are shifted with each
other along the first direction; the plurality of second color
sub-pixels are located in the display region, and arranged
in an array along the first direction and the second direc-
tion, and four second color sub-pixels surrounding one
first color sub-pixel; the pixel defining layer is located in
the display region and the peripheral region, the pixel
defining layer comprises a plurality of openings to define
effective light emitting regions of a plurality of sub-pixels,
the plurality of first color sub-pixels comprise a plurality
of first effective light emitting regions, the plurality of sec-
ond color sub-pixels comprise a plurality of second ef-
fective light emitting regions, luminous efficiency of the
first color sub-pixel is less than luminous efficiency of the
second color sub-pixel. The plurality of first color sub-
pixels comprise a plurality of first color light emitting lay-
ers located in corresponding openings and on the pixel
defining layer surrounding the corresponding openings,
the plurality of second color sub-pixels comprise a plu-
rality of second color light emitting layers located in cor-
responding openings and on the pixel defining layer sur-
rounding the corresponding openings, the plurality of first
color light emitting layers included in the plurality of first
color sub-pixels are spaced apart from each other, and
the plurality of second color light emitting layers included
in the plurality of second color sub-pixels are spaced
apart from each other; an area ratio between orthograph-

ic projections of the first color light emitting layer and the
first effective light emitting region corresponding to a
same first color sub-pixel on the base substrate is a first
area ratio, an area ratio between orthographic projections
of the second color light emitting layer and the second
effective light emitting region corresponding to a same
second color sub-pixel on the base substrate is a second
area ratio, and the first area ratio is less than the second
area ratio.
[0059] For example, in an embodiment of the present
disclosure, the display panel further comprises: a plurality
of third color sub-pixels, located in the display region, the
plurality of first color sub-pixels and the plurality of third
color sub-pixels being alternately arranged along the first
direction and the second direction, the plurality of first
color sub-pixels and the plurality of second color sub-
pixels being alternately arranged along a third direction
as a first group, the plurality of third color sub-pixels and
the plurality of second color sub-pixels being alternately
arranged along the third direction as a second group, the
first group and the second group being alternately ar-
ranged along a fourth direction, and the third direction
and the fourth direction being intersected with both of the
first direction and the second direction. The plurality of
third color sub-pixels comprise a plurality of third effective
light emitting regions, luminous efficiency of the first color
sub-pixel is less than luminous efficiency of the second
color sub-pixel; the plurality of third color sub-pixels com-
prise a plurality of third color light emitting layers located
in corresponding openings and on the pixel defining layer
surrounding the corresponding openings, and the plural-
ity of third color light emitting layers included in the plu-
rality of third color sub-pixels are spaced apart from each
other. An area ratio between orthographic projections of
the third color light emitting layer and the third effective
light emitting region corresponding to the same third color
sub-pixel on the base substrate is a third area ratio, and
the third area ratio is less than the second area ratio.
[0060] For example, in an embodiment of the present
disclosure, the luminous efficiency of the first color sub-
pixel is greater than the luminous efficiency of the third
color sub-pixel, and the first area ratio is greater than the
third area ratio.
[0061] For example, in an embodiment of the present
disclosure, a ratio of the aperture ratio of the first color
sub-pixel to the aperture ratio of the second color sub-
pixel is in a range from 0.5 to 1.6.
[0062] For example, in an embodiment of the present
disclosure, the ratio of the aperture ratio of the second
color sub-pixel to the aperture ratio of the third color sub-
pixel is approximately 1: (1.1∼1.9).
[0063] At least an embodiment of the present disclo-
sure provides a display panel, which comprises: a base
substrate, and a plurality of first color sub-pixels, a plu-
rality of second color sub-pixels, a plurality of third color
sub-pixels, and a pixel defining layer on the base sub-
strate. The display panel comprises a display region and
a peripheral region located at a periphery of the display
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region; the plurality of first color sub-pixels are located in
the display region, the plurality of first color sub-pixels
are arranged along a first direction to form a plurality of
first color sub-pixel rows, the plurality of first color sub-
pixel rows are arranged along a second direction, and
adjacent first color sub-pixel rows in the plurality of first
color sub-pixel rows are shifted with each other along the
first direction; the plurality of second color sub-pixels are
located in the display region, and arranged in an array
along the first direction and the second direction, and
four second color sub-pixels surrounding one first color
sub-pixel; the plurality of third color sub-pixels are located
in the display region, the plurality of first color sub-pixels
and the plurality of third color sub-pixels are alternately
arranged along the first direction and the second direc-
tion, the plurality of first color sub-pixels and the plurality
of second color sub-pixels are alternately arranged along
a third direction as a first group, the plurality of third color
sub-pixels and the plurality of second color sub-pixels
are alternately arranged along the third direction as a
second group, the first group and the second group are
alternately arranged along a fourth direction, and the third
direction and the fourth direction are intersected with both
of the first direction and the second direction. The pixel
defining layer is located in the display region and the
peripheral region, the pixel defining layer comprises a
plurality of openings to define effective light emitting re-
gions of a plurality of sub-pixels. Each of the plurality of
sub-pixels comprises a first electrode and a second elec-
trode of an organic light emitting element, the second
electrode of the organic light emitting element is located
between the base substrate and the first electrode of the
organic light emitting element. The pixel defining layer
comprises a plurality of first defining portions and a plu-
rality of second defining portions substantially extending
along the first direction, the first defining portions and the
second defining portions are alternately arranged along
the second direction, and in the second direction, the
average heights of one first defining portion and one sec-
ond defining portion located at both sides of the same
row of sub-pixels arranged along the first direction are
different; the average heights of the plurality of first de-
fining portions in the display region are approximately
the same, the average heights of the plurality of second
defining portions in the display region are approximately
the same; the average height of the first defining portion
is an average height from the surface of the first defining
portion away from the base substrate to the plane where
the surface of a main body electrode of the second elec-
trode away from the base substrate is located, and the
average height of the second defining portion is an av-
erage height from the surface of the second defining por-
tion away from the base substrate to the plane where the
surface of the main body electrode of the second elec-
trode away from the base substrate is located.
[0064] For example, in an embodiment of the present
disclosure, an average height of one first defining portion
is greater than an average height of one second defining

portion, and the pixel defining layer in the peripheral re-
gion is a third defining portion, an average height of the
third defining portion is greater than the average height
of the one second defining portion.
[0065] For example, in an embodiment of the present
disclosure, two adjacent rows of sub-pixels arranged in
the second direction form a pixel unit row, and in the
second direction, the average height of two first defining
portions located at both sides of one pixel unit row is
greater than the average height of one second defining
portion located between two rows of sub-pixels in the one
pixel unit row.
[0066] For example, in an embodiment of the present
disclosure, the pixel arrangement structure formed of the
plurality of first color sub-pixels, the plurality of second
color sub-pixels and the plurality of third color sub-pixels,
comprises a plurality of minimum repeating units ar-
ranged along the first direction, and each minimum re-
peating unit comprises one first color sub-pixel, one third
color sub-pixel and two second color sub-pixels, which
are distributed in two sub-pixel rows; in the second di-
rection, the first defining portions are located at both sides
of the minimum repeating units arranged along the first
direction, and the second defining portions are located
at the interval between two sub-pixel rows in which the
minimum repeating units are distributed.
[0067] For example, in an embodiment of the present
disclosure, the pixel defining layer comprises a flat por-
tion and a slope, the slope surrounds each opening, and
the slope comprises a first sub-slope close to the flat
portion and a second sub-slope away from the flat por-
tion. Along the third direction or the fourth direction, the
size ratio between orthographic projections of the first
sub-slope and the second sub-slope on the base sub-
strate is not greater than 1/4, and an average slope angle
of the first sub-slope is smaller than an average slope
angle of the second sub-slope.
[0068] For example, in an embodiment of the present
disclosure, the display panel further comprises: a plurality
of spacers located on a surface of the pixel defining layer
away from the base substrate, and the spacers in the
display region are located in gaps between the sub-pixels
arranged in the first direction, and the spacers in the dis-
play region are located in gaps between the sub-pixels
arranged in the second direction. In the display region,
the area ratio K between the spacer and the pixel defining
layer satisfies K
≤S0/[k1*n*m*(S1G-S2G)+k2*n*m*(S1R-S2R)+k3*n*m*(
S1B-S2B)], where n is the number of middle sub-pixels
in a same line which are located between adjacent spac-
ers among spacers arranged in the first direction, m is
the number of middle sub-pixels in a same line which are
located between adjacent spacers among spacers ar-
ranged in the second direction, SO is an area of one
spacer; S1G, S1R and S1B are areas of the light emitting
layers of the second color sub-pixel, the first color sub-
pixel and the third color sub-pixel, respectively; S2G, S2R,
and S2B are areas of the openings of the pixel defining
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layer corresponding to the second color sub-pixel, the
first color sub-pixel and the third color sub-pixel, respec-
tively; and k1, k2, and k3 are the proportions of the second
color sub-pixels, the first color sub-pixels, and the third
color sub-pixels in the display region relative to all of the
sub-pixels, respectively.
[0069] For example, in an embodiment of the present
disclosure, an area ratio between the orthographic pro-
jection of the spacer on the base substrate and the or-
thographic projection of the pixel defining layer on the
base substrate is not greater than 8%.
[0070] For example, in an embodiment of the present
disclosure, in the display region, a number ratio between
spacers and all sub-pixels is not greater than 1: 16.
[0071] For example, in an embodiment of the present
disclosure, four second color sub-pixels are arranged be-
tween adjacent spacers along the second direction, and
two first color sub-pixels and two third color sub-pixels
are arranged between adjacent spacers along the first
direction; or six second color sub-pixels are arranged be-
tween adjacent spacers along the second direction, and
three first color sub-pixels and three third color sub-pixels
are arranged between adjacent spacers along the first
direction; or four second color sub-pixels are arranged
between adjacent spacers along the second direction,
and three first color sub-pixels and three third color sub-
pixels are arranged between adjacent spacers along the
first direction; or six second color sub-pixels are arranged
between adjacent spacers along the second direction,
and two first color sub-pixels and two third color sub-
pixels are arranged between adjacent spacers along the
first direction.
[0072] For example, in an embodiment of the present
disclosure, the plurality of first color sub-pixels comprise
a plurality of first effective light emitting regions, the plu-
rality of second color sub-pixels comprise a plurality of
second effective light emitting regions, and an area of
one of the plurality of second effective light emitting re-
gions is smaller than an area of one of the plurality of first
effective light emitting regions. The plurality of first color
sub-pixels comprise a plurality of first color light emitting
layers located in corresponding openings and on the pixel
defining layer surrounding the corresponding openings,
the plurality of second color sub-pixels comprise a plu-
rality of second color light emitting layers located in cor-
responding openings and on the pixel defining layer sur-
rounding the corresponding openings, the plurality of first
color light emitting layers included in the plurality of first
color sub-pixels are spaced apart from each other, and
the plurality of second color light emitting layers included
in the plurality of second color sub-pixels are spaced
apart from each other; an area ratio between orthograph-
ic projections of the first color light emitting layer and the
first effective light emitting region corresponding to a
same first color sub-pixel on the base substrate is a first
area ratio, an area ratio between orthographic projections
of the second color light emitting layer and the second
effective light emitting region corresponding to a same

second color sub-pixel on the base substrate is a second
area ratio, and the first area ratio is less than the second
area ratio.
[0073] For example, in an embodiment of the present
disclosure, at least part of the second effective light emit-
ting regions have a length direction and a width direction,
the length direction is an extending direction of the con-
necting line between two points farthest from each other
in one second effective light emitting region, and the width
direction is substantially perpendicular to the length di-
rection of the same second effective light emitting region.
For one second effective light emitting region, along the
length direction, the ratio of the maximum size of the sec-
ond color light emitting layer corresponding to the second
effective light emitting region to the maximum size of the
second effective light emitting region is a first ratio; along
the width direction, the ratio of the maximum size of the
second color light emitting layer corresponding to the
second effective light emitting region to the maximum
size of the second effective light emitting region is a sec-
ond ratio; and the first ratio is less than the second ratio.
[0074] For example, in an embodiment of the present
disclosure, for the same second effective light emitting
region, along the length direction of the second effective
light emitting region, a difference between the maximum
size of the corresponding second color light emitting layer
and the maximum size of the second effective light emit-
ting region is a first difference; along the width direction
of the second effective light emitting region, a difference
between the maximum size of the second color light emit-
ting layer and the maximum size of the second effective
light emitting region is a second difference; and the first
difference is less than the second difference.
[0075] For example, in an embodiment of the present
disclosure, a ratio of the maximum size of the second
color light emitting layer along the length direction of the
second effective light emitting region to the maximum
size of the second color light emitting layer along the
width direction of the second effective light emitting re-
gion is less than a ratio of the maximum size of the second
effective light emitting region along the length direction
of the second effective light emitting region to the maxi-
mum size of the second effective light emitting region
along the width direction of the second effective light emit-
ting region.
[0076] For example, in an embodiment of the present
disclosure, an area ratio between orthographic projec-
tions of the third color light emitting layer and the third
effective light emitting region corresponding to a same
third color sub-pixel on the base substrate is a third area
ratio, and the third area ratio is less than the second area
ratio.
[0077] For example, in an embodiment of the present
disclosure, an area of the first effective light emitting re-
gion of one of the plurality of first color sub-pixels is small-
er than an area of the third effective light emitting region
of one of the plurality of third color sub-pixels, and the
first area ratio is greater than the third area ratio.
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[0078] For example, in an embodiment of the present
disclosure, the display panel further comprises: an en-
capsulation layer, located in the display region and the
peripheral region; a first touch electrode layer, located at
a side of the encapsulation layer away from the base
substrate, the first touch electrode layer comprising a plu-
rality of first touch electrodes extending along the first
direction and a plurality of second touch electrodes ex-
tending along the second direction, each of the plurality
of first touch electrodes comprising a plurality of first
touch electrode units, each of the plurality of second
touch electrodes comprising a plurality of second touch
electrode units, the first touch electrode layer comprising
a plurality of touch electrode lines, the plurality of touch
electrode lines being intersected to form a plurality of first
meshes, and both of each first touch electrode unit and
each second touch electrode unit comprising a plurality
of communicated first meshes; a second touch electrode
layer, comprising a plurality of connection bridges, the
second touch electrode layer comprising a plurality of
bridge lines, the plurality of bridge lines being intersected
to form a plurality of second meshes, each of the plurality
of connection bridges comprising a plurality of commu-
nicated second meshes, and adjacent second touch
electrode units being electrically connected through at
least one connection bridge; a touch insulation layer, lo-
cated between the first touch electrode layer and the sec-
ond touch electrode layer, and the second touch elec-
trode unit being electrically connected with the connec-
tion bridge through a via hole penetrating through the
touch insulation layer, an orthographic projection of the
plurality of touch electrode lines in the display region on
the base substrate is located within an orthographic pro-
jection of the pixel defining layer on the base substrate.
[0079] For example, in an embodiment of the present
disclosure, in the display region, more than 80% of an
orthographic projection of a center line, of each segment
of the pixel defining layer and along an extension direc-
tion of a corresponding segment, on the base substrate
is located in an orthographic projection of the touch elec-
trode line on the base substrate.
[0080] For example, in an embodiment of the present
disclosure, gaps are provided between a first color light
emitting layer of the first color sub-pixel, a second color
light emitting layer of the second color sub-pixel, and a
third color light emitting layer of the third color sub-pixel
which are adjacent to one another, the first color light
emitting layer has a shape comprising a first rounded
rectangle and a first protruding portion located at a round-
ed corner of the first rounded rectangle and protruding
toward the gap, the first protruding portion at least par-
tially protrudes from an extension line of a straight edge
of the first rounded rectangle close to the second color
light emitting layer; the third color light emitting layer has
a shape comprising a third rounded rectangle and a sec-
ond protruding portion located at a rounded corner of the
third rounded rectangle and protruding toward the gap,
and the second protruding portion at least partially pro-

trudes from an extension line of a straight edge of the
third rounded rectangle close to the second color light
emitting layer, orthographic projections of the first pro-
truding portion and the second protruding portion on the
base substrate are at least partially overlapped with the
orthographic projection of the touch electrode line on the
base substrate.
[0081] For example, in an embodiment of the present
disclosure, in the display region, the orthographic projec-
tion of more than 50% of the touch electrode line on the
base substrate is located within an orthographic projec-
tion of the overlapping portion on the base substrate, and
the light emitting layer overlapping portion comprises an
overlapping part of at least two selected from the group
consisting of the first color light emitting layer, the second
color light emitting layer and the third color light emitting
layer.
[0082] For example, in an embodiment of the present
disclosure, in the display region, an orthographic projec-
tion of an effective light emitting region of each of the
plurality of sub-pixels on the base substrate is within an
orthographic projection of each of the plurality of first
meshes on the base substrate; a ratio of an opening area
of the first mesh corresponding to the first color sub-pixel
to an area of the first effective light emitting region, and
a ratio of an opening area of the first mesh corresponding
to the third color sub-pixel to an area of the third effective
light emitting region, are both less than a ratio of an open-
ing area of the first mesh corresponding to the second
color sub-pixel to an area of the second effective light
emitting region.
[0083] For example, in an embodiment of the present
disclosure, each of the plurality of sub-pixels further com-
prises a pixel circuit between the second electrode of the
organic light emitting element and the base substrate,
and the pixel circuit comprises a driving transistor; at least
one selected from the group consisting of the second
electrode of the organic light emitting element of the first
color sub-pixel, the second electrode of the organic light
emitting element of the second color sub-pixel and the
second electrode of the organic light emitting element of
the third color sub-pixel, is overlapped with the touch
electrode line; and/or, the driving transistor of at least
one selected from the group consisting of the first color
sub-pixel, the second color sub-pixel and the third color
sub-pixel, is overlapped with the touch electrode line.
[0084] At least an embodiment of the present disclo-
sure provides a display panel, which comprises: a base
substrate, and a plurality of first color sub-pixels, a plu-
rality of second color sub-pixels, a plurality of third color
sub-pixels, and a pixel defining layer on the base sub-
strate. The display panel comprises a display region and
a peripheral region located at a periphery of the display
region; the plurality of first color sub-pixels are located in
the display region, the plurality of first color sub-pixels
are arranged along a first direction to form a plurality of
first color sub-pixel rows, the plurality of first color sub-
pixel rows are arranged along a second direction, and
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adjacent first color sub-pixel rows in the plurality of first
color sub-pixel rows are shifted with each other along the
first direction; the plurality of second color sub-pixels are
located in the display region, and arranged in an array
along the first direction and the second direction, and
four second color sub-pixels surrounding one first color
sub-pixel; the plurality of third color sub-pixels are located
in the display region, the plurality of first color sub-pixels
and the plurality of third color sub-pixels are alternately
arranged along the first direction and the second direc-
tion, the plurality of first color sub-pixels and the plurality
of second color sub-pixels are alternately arranged along
a third direction as a first group, the plurality of third color
sub-pixels and the plurality of second color sub-pixels
are alternately arranged along the third direction as a
second group, the first group and the second group are
alternately arranged along a fourth direction, and the third
direction and the fourth direction are intersected with both
of the first direction and the second direction. The pixel
defining layer is located in the display region and the
peripheral region, the pixel defining layer comprises a
plurality of openings to define effective light emitting re-
gions of a plurality of sub-pixels. The display panel further
comprises a plurality of spacers located on a surface of
the pixel defining layer away from the base substrate,
and the spacers in the display region are located in gaps
between the sub-pixels arranged in the first direction, and
the spacers in the display region are located in gaps be-
tween the sub-pixels arranged in the second direction.
In the display region, the area ratio K between the spacer
and the pixel defining layer satisfies K
≤S0/[k1*n*m*(S1G-S2G)+k2*n*m*(S1R-S2R)+
k3*n*m*(S1B-S2B)], where n is the number of middle sub-
pixels in a same line which are located between adjacent
spacers among spacers arranged in the first direction, m
is the number of middle sub-pixels in a same line which
are located between adjacent spacers among spacers
arranged in the second direction, SO is an area of one
spacer; S1G, S1R and S1B are areas of the light emitting
layers of the second color sub-pixel, the first color sub-
pixel and the third color sub-pixel, respectively; S2G, S2R,
and S2B are areas of the openings of the pixel defining
layer corresponding to the second color sub-pixel, the
first color sub-pixel and the third color sub-pixel, respec-
tively; and k1, k2, and k3 are the proportions of the second
color sub-pixels, the first color sub-pixels, and the third
color sub-pixels in the display region relative to all of the
sub-pixels, respectively.
[0085] For example, in an embodiment of the present
disclosure, an area ratio between the orthographic pro-
jection of the spacer on the base substrate and the or-
thographic projection of the pixel defining layer on the
base substrate is not greater than 8%.
[0086] For example, in an embodiment of the present
disclosure, in the display region, a number ratio between
spacers and all sub-pixels is not greater than 1: 16.
[0087] For example, in an embodiment of the present
disclosure, four second color sub-pixels are arranged be-

tween adjacent spacers along the second direction, and
two first color sub-pixels and two third color sub-pixels
are arranged between adjacent spacers along the first
direction; or six second color sub-pixels are arranged be-
tween adjacent spacers along the second direction, and
three first color sub-pixels and three third color sub-pixels
are arranged between adjacent spacers along the first
direction; or four second color sub-pixels are arranged
between adjacent spacers along the second direction,
and three first color sub-pixels and three third color sub-
pixels are arranged between adjacent spacers along the
first direction; or six second color sub-pixels are arranged
between adjacent spacers along the second direction,
and two first color sub-pixels and two third color sub-
pixels are arranged between adjacent spacers along the
first direction.
[0088] For example, in an embodiment of the present
disclosure, each spacer comprises a first region and an
annular second region surrounding the first region. The
first region comprises a central region of the spacer, and
the area ratio between orthographic projections of the
first region and the spacer on the base substrate is not
greater than 1/4; in the display region, the first region of
at least one spacer is not overlapped with any one of the
first color light emitting layer, the second color light emit-
ting layer or the third color light emitting layer; or, the first
region of at least one spacer is overlapped with only one
kind of color light emitting layer.
[0089] For example, in an embodiment of the present
disclosure, the display panel further comprises: an en-
capsulation layer, located in the display region and the
peripheral region; a first touch electrode layer, located at
a side of the encapsulation layer away from the base
substrate, the first touch electrode layer comprising a plu-
rality of first touch electrodes extending along the first
direction and a plurality of second touch electrodes ex-
tending along the second direction, each first touch elec-
trode comprising a plurality of first touch electrode units,
each second touch electrode comprising a plurality of
second touch electrode units, the first touch electrode
layer comprising a plurality of touch electrode lines, the
plurality of touch electrode lines being intersected to form
a plurality of first meshes, and both of each first touch
electrode unit and each second touch electrode unit com-
prising a plurality of communicated first meshes; a sec-
ond touch electrode layer, comprising a plurality of con-
nection bridges, the second touch electrode layer com-
prising a plurality of bridge lines, the plurality of bridge
lines being intersected to form a plurality of second mesh-
es, each connection bridge comprising a plurality of com-
municated second meshes, and adjacent second touch
electrode units being electrically connected through at
least one connection bridge; a touch insulation layer, lo-
cated between the first touch electrode layer and the sec-
ond touch electrode layer, and the second touch elec-
trode unit being electrically connected with the connec-
tion bridge through a via hole penetrating through the
touch insulation layer. In the display region, the bridge
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lines enclosing one second mesh are overlapped with at
most one spacer.
[0090] For example, in an embodiment of the present
disclosure, in the display region, the bridge lines of the
second meshes included in one connection bridge con-
necting the adjacent second touch electrode units over-
lap with at most three spacers, and all connection bridges
connecting the adjacent second touch electrode units
overlap with at most four spacers.
[0091] For example, in an embodiment of the present
disclosure, the plurality of first color sub-pixels comprise
a plurality of first color light emitting layers located in cor-
responding openings and on the pixel defining layer sur-
rounding the corresponding openings, the plurality of
second color sub-pixels comprise a plurality of second
color light emitting layers located in corresponding open-
ings and on the pixel defining layer surrounding the cor-
responding openings, the plurality of first color light emit-
ting layers included in the plurality of first color sub-pixels
are spaced apart from each other, and the plurality of
second color light emitting layers included in the plurality
of second color sub-pixels are spaced apart from each
other; the plurality of third color sub-pixels comprise a
plurality of third effective light emitting regions, the plu-
rality of third color sub-pixels comprise a plurality of third
color light emitting layers located in corresponding open-
ings and on the pixel defining layer surrounding the cor-
responding openings, and the plurality of third color light
emitting layers included in the plurality of third color sub-
pixels are spaced apart from each other. Each of the
plurality of sub-pixels comprises a first electrode and a
second electrode of an organic light emitting element,
the second electrode of the organic light emitting element
is located between the base substrate and the first elec-
trode of the organic light emitting element, each sub-pixel
comprises functional film layers between the first elec-
trode and the second electrode of the organic light emit-
ting element, an orthographic projection of the functional
film layers on the base substrate is overlapped with or-
thographic projections of the first electrode and the sec-
ond electrode of the organic light emitting element on the
base substrate, a total thickness of the functional film
layers is smaller than a depth of the opening in the pixel
defining layer corresponding to the sub-pixel, the func-
tional film layers comprise a light emitting layer, light emit-
ting layers of the sub-pixels comprise the first color light
emitting layers, the second color light emitting layers and
the third color light emitting layers, the total thickness of
the functional film layers between the first electrode and
the second electrode of the organic light emitting element
of the first color sub-pixel is greater than the total thick-
ness of the functional film layers between the first elec-
trode and the second electrode of the organic light emit-
ting element of the second color sub-pixel, and the total
thickness of the functional film layers between the first
electrode and the second electrode of the organic light
emitting element of the second color sub-pixel is greater
than the total thickness of the functional film layers be-

tween the first electrode and the second electrode of the
organic light emitting element of the third color sub-pixel.
[0092] For example, in an embodiment of the present
disclosure, the functional film layers between the first
electrode and the second electrode of the organic light
emitting element of each sub-pixel further comprise an
auxiliary light emitting layer, and the auxiliary light emit-
ting layer is located between a corresponding light emit-
ting layer and the second electrode of the organic light
emitting element, the thickness of the auxiliary light emit-
ting layer of the first color sub-pixel is greater than the
thickness of the auxiliary light emitting layer of the second
color sub-pixel, and the thickness of the auxiliary light
emitting layer of the second color sub-pixel is greater
than the thickness of the auxiliary light emitting layer of
the third color sub-pixel.
[0093] For example, in an embodiment of the present
disclosure, each sub-pixel comprises a first electrode and
a second electrode of the organic light emitting element,
the second electrode is located between the base sub-
strate and the first electrode, and the first electrode is an
integral film layer in the display region. The display panel
further comprises: an encapsulation layer, located in the
display region and the peripheral region; a first touch
electrode layer, located at a side of the encapsulation
layer away from the base substrate, the first touch elec-
trode layer comprising a plurality of first touch electrodes
extending along the first direction and a plurality of sec-
ond touch electrodes extending along the second direc-
tion, each first touch electrode comprising a plurality of
first touch electrode units, each second touch electrode
comprising a plurality of second touch electrode units,
the first touch electrode layer comprising a plurality of
touch electrode lines, the plurality of touch electrode lines
being intersected to form a plurality of first meshes, and
both of each first touch electrode unit and each second
touch electrode unit comprising a plurality of communi-
cated first meshes; a second touch electrode layer, com-
prising a plurality of connection bridges, the second touch
electrode layer comprising a plurality of bridge lines, the
plurality of bridge lines being intersected to form a plu-
rality of second meshes, each connection bridge com-
prising a plurality of communicated second meshes, and
adjacent second touch electrode units being electrically
connected through at least one connection bridge; a
touch insulation layer, located between the first touch
electrode layer and the second touch electrode layer,
and the second touch electrode unit being electrically
connected with the connection bridge through a via hole
penetrating through the touch insulation layer. One of the
first touch electrode layer and the second touch electrode
layer which is closer to the first electrode is a closer touch
electrode layer, in the display region, the total thickness
of the insulation layer between the first electrode located
in the effective light emitting region and the closer touch
electrode layer is greater than the total thickness of the
insulation layer between the first electrode located at the
outer side of the effective light emitting region and the
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closer touch electrode layer.
[0094] For example, in an embodiment of the present
disclosure, each of the plurality of sub-pixels comprises
a first electrode and a second electrode of an organic
light emitting element, the second electrode of the organ-
ic light emitting element is located between the base sub-
strate and the first electrode of the organic light emitting
element. The pixel defining layer comprises a plurality of
first defining portions and a plurality of second defining
portions substantially extending along the first direction,
the first defining portions and the second defining por-
tions are alternately arranged along the second direction,
and in the second direction, the average heights of one
first defining portion and one second defining portion lo-
cated at both sides of the same row of sub-pixels ar-
ranged along the first direction are different; the average
heights of the plurality of first defining portions in the dis-
play region are approximately the same, the average
heights of the plurality of second defining portions in the
display region are approximately the same; the average
height of the first defining portion is an average height
from the surface of the first defining portion away from
the base substrate to the plane where the surface of a
main body electrode of the second electrode away from
the base substrate is located, and the average height of
the second defining portion is an average height from the
surface of the second defining portion away from the base
substrate to the plane where the surface of the main body
electrode of the second electrode away from the base
substrate is located.
[0095] For example, in an embodiment of the present
disclosure, an average height of one first defining portion
is greater than an average height of one second defining
portion, and the pixel defining layer in the peripheral re-
gion is a third defining portion, an average height of the
third defining portion is greater than the average height
of the one second defining portion.
[0096] For example, in an embodiment of the present
disclosure, two adjacent rows of sub-pixels arranged in
the second direction form a pixel unit row, and in the
second direction, the average height of two first defining
portions located at both sides of one pixel unit row is
greater than the average height of one second defining
portion located between two rows of sub-pixels in the one
pixel unit row.
[0097] For example, in an embodiment of the present
disclosure, the pixel arrangement structure formed of the
plurality of first color sub-pixels, the plurality of second
color sub-pixels and the plurality of third color sub-pixels,
comprises a plurality of minimum repeating units ar-
ranged along the first direction, and each minimum re-
peating unit comprises one first color sub-pixel, one third
color sub-pixel and two second color sub-pixels, which
are distributed in two sub-pixel rows; in the second di-
rection, the first defining portions are located at both sides
of the minimum repeating units arranged along the first
direction, and the second defining portions are located
at the interval between two sub-pixel rows in which the

minimum repeating units are distributed.
[0098] For example, in an embodiment of the present
disclosure, the pixel defining layer comprises a flat por-
tion and a slope, the slope surrounds each opening, and
the slope comprises a first sub-slope close to the flat
portion and a second sub-slope away from the flat por-
tion. Along the third direction or the fourth direction, the
size ratio between orthographic projections of the first
sub-slope and the second sub-slope on the base sub-
strate is not greater than 1/4, and an average slope angle
of the first sub-slope is smaller than an average slope
angle of the second sub-slope.
[0099] For example, in an embodiment of the present
disclosure, the plurality of first color sub-pixels comprise
a plurality of first effective light emitting regions, the plu-
rality of second color sub-pixels comprise a plurality of
second effective light emitting regions, and an area of
one of the plurality of second effective light emitting re-
gions is smaller than an area of one of the plurality of first
effective light emitting regions. The plurality of first color
sub-pixels comprise a plurality of first color light emitting
layers located in corresponding openings and on the pixel
defining layer surrounding the corresponding openings,
the plurality of second color sub-pixels comprise a plu-
rality of second color light emitting layers located in cor-
responding openings and on the pixel defining layer sur-
rounding the corresponding openings, the plurality of first
color light emitting layers included in the plurality of first
color sub-pixels are spaced apart from each other, and
the plurality of second color light emitting layers included
in the plurality of second color sub-pixels are spaced
apart from each other; an area ratio between orthograph-
ic projections of the first color light emitting layer and the
first effective light emitting region corresponding to a
same first color sub-pixel on the base substrate is a first
area ratio, an area ratio between orthographic projections
of the second color light emitting layer and the second
effective light emitting region corresponding to a same
second color sub-pixel on the base substrate is a second
area ratio, and the first area ratio is less than the second
area ratio.
[0100] For example, in an embodiment of the present
disclosure, at least part of the second effective light emit-
ting regions have a length direction and a width direction,
the length direction is an extending direction of the con-
necting line between two points farthest from each other
in one second effective light emitting region, and the width
direction is substantially perpendicular to the length di-
rection of the same second effective light emitting region.
For one second effective light emitting region, along the
length direction, the ratio of the maximum size of the sec-
ond color light emitting layer corresponding to the second
effective light emitting region to the maximum size of the
second effective light emitting region is a first ratio; along
the width direction, the ratio of the maximum size of the
second color light emitting layer corresponding to the
second effective light emitting region to the maximum
size of the second effective light emitting region is a sec-
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ond ratio; and the first ratio is less than the second ratio.
[0101] For example, in an embodiment of the present
disclosure, for the same second effective light emitting
region, along the length direction of the second effective
light emitting region, a difference between the maximum
size of the corresponding second color light emitting layer
and the maximum size of the second effective light emit-
ting region is a first difference; along the width direction
of the second effective light emitting region, a difference
between the maximum size of the second color light emit-
ting layer and the maximum size of the second effective
light emitting region is a second difference; and the first
difference is less than the second difference.
[0102] For example, in an embodiment of the present
disclosure, a ratio of the maximum size of the second
color light emitting layer along the length direction of the
second effective light emitting region to the maximum
size of the second color light emitting layer along the
width direction of the second effective light emitting re-
gion is less than a ratio of the maximum size of the second
effective light emitting region along the length direction
of the second effective light emitting region to the maxi-
mum size of the second effective light emitting region
along the width direction of the second effective light emit-
ting region.
[0103] For example, in an embodiment of the present
disclosure, the plurality of third color sub-pixels comprise
a plurality of third effective light emitting regions, an area
of one of the plurality of second effective light emitting
regions is smaller than an area of one of the plurality of
third effective light emitting regions, the plurality of third
color sub-pixels comprise a plurality of third color light
emitting layers located in corresponding openings and
on the pixel defining layer surrounding the corresponding
openings, and the plurality of third color light emitting
layers included in the plurality of third color sub-pixels
are spaced apart from each other, an area ratio between
orthographic projections of the third color light emitting
layer and the third effective light emitting region corre-
sponding to a same third color sub-pixel on the base sub-
strate is a third area ratio, and the third area ratio is less
than the second area ratio.
[0104] For example, in an embodiment of the present
disclosure, an area of the first effective light emitting re-
gion of one of the plurality of first color sub-pixels is small-
er than an area of the third effective light emitting region
of one of the plurality of third color sub-pixels, and the
first area ratio is greater than the third area ratio.
[0105] For example, in an embodiment of the present
disclosure, each of the plurality of sub-pixels comprises
a first electrode and a second electrode of an organic
light emitting element, the second electrode of the organ-
ic light emitting element is located between the base sub-
strate and the first electrode of the organic light emitting
element. The pixel defining layer comprises a plurality of
first defining portions and a plurality of second defining
portions substantially extending along the first direction,
the first defining portions and the second defining por-

tions are alternately arranged along the second direction,
and in the second direction, the average heights of one
first defining portion and one second defining portion lo-
cated at both sides of the same row of sub-pixels ar-
ranged along the first direction are different; the average
heights of the plurality of first defining portions in the dis-
play region are approximately the same, the average
heights of the plurality of second defining portions in the
display region are approximately the same; the average
height of the first defining portion is an average height
from the surface of the first defining portion away from
the base substrate to the plane where the surface of the
main body electrode of the second electrode away from
the base substrate is located, and the average height of
the second defining portion is an average height from the
surface of the second defining portion away from the base
substrate to the plane where the surface of the main body
electrode of the second electrode away from the base
substrate is located.
[0106] For example, in an embodiment of the present
disclosure, an average height of one first defining portion
is greater than an average height of one second defining
portion, and the pixel defining layer in the peripheral re-
gion is a third defining portion, an average height of the
third defining portion is greater than the average height
of the one second defining portion.
[0107] For example, in an embodiment of the present
disclosure, two adjacent rows of sub-pixels arranged in
the second direction form a pixel unit row, and in the
second direction, the average height of two first defining
portions located at both sides of one pixel unit row is
greater than the average height of one second defining
portion located between two rows of sub-pixels in the one
pixel unit row.
[0108] For example, in an embodiment of the present
disclosure, the pixel arrangement structure formed of the
plurality of first color sub-pixels, the plurality of second
color sub-pixels and the plurality of third color sub-pixels,
comprises a plurality of minimum repeating units ar-
ranged along the first direction, and each minimum re-
peating unit comprises one first color sub-pixel, one third
color sub-pixel and two second color sub-pixels, which
are distributed in two sub-pixel rows; in the second di-
rection, the first defining portions are located at both sides
of the minimum repeating units arranged along the first
direction, and the second defining portions are located
at the interval between two sub-pixel rows in which the
minimum repeating units are distributed.
[0109] At least an embodiment of the present disclo-
sure provides a display panel, which comprises a base
substrate, comprising a display region and a peripheral
region located at a periphery of the display region; a plu-
rality of first color sub-pixels, located in the display region,
the plurality of first color sub-pixels being arranged along
a first direction to form a plurality of first color sub-pixel
rows, the plurality of first color sub-pixel rows being ar-
ranged along a second direction, and adjacent first color
sub-pixel rows in the plurality of first color sub-pixel rows
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are shifted with each other along the first direction; a plu-
rality of second color sub-pixels, located in the display
region, and arranged in an array along the first direction
and the second direction, and four second color sub-pix-
els surrounding one first color sub-pixel; a plurality of
third color sub-pixels, located in the display region, the
plurality of first color sub-pixels and the plurality of third
color sub-pixels being alternately arranged along the first
direction and the second direction, the plurality of first
color sub-pixels and the plurality of second color sub-
pixels being alternately arranged along a third direction
as a first group, the plurality of third color sub-pixels and
the plurality of second color sub-pixels being alternately
arranged along the third direction as a second group, the
first group and the second group being alternately ar-
ranged along a fourth direction, and the third direction
and the fourth direction being intersected with both of the
first direction and the second direction; a pixel defining
layer, located in the display region and the peripheral
region, the pixel defining layer comprising a plurality of
openings to define effective light emitting regions of a
plurality of sub-pixels, the plurality of first color sub-pixels
comprising a plurality of first effective light emitting re-
gions, the plurality of second color sub-pixels comprising
a plurality of second effective light emitting regions, and
the plurality of third color sub-pixels comprise a plurality
of third effective light emitting regions. The plurality of
first color sub-pixels comprise a plurality of first color light
emitting layers located in corresponding openings and
on the pixel defining layer surrounding the corresponding
openings, the plurality of second color sub-pixels com-
prise a plurality of second color light emitting layers lo-
cated in corresponding openings and on the pixel defin-
ing layer surrounding the corresponding openings, the
plurality of first color light emitting layers included in the
plurality of first color sub-pixels are spaced apart from
each other, and the plurality of second color light emitting
layers included in the plurality of second color sub-pixels
are spaced apart from each other; the plurality of third
color sub-pixels comprise a plurality of third color light
emitting layers located in corresponding openings and
on the pixel defining layer surrounding the corresponding
openings, and the plurality of third color light emitting
layers included in the plurality of third color sub-pixels
are spaced apart from each other. The display panel fur-
ther comprises: an encapsulation layer, located in the
display region and the peripheral region; a first touch
electrode layer, located at a side of the encapsulation
layer away from the base substrate, the first touch elec-
trode layer comprising a plurality of first touch electrodes
extending along the first direction and a plurality of sec-
ond touch electrodes extending along the second direc-
tion, each first touch electrode comprising a plurality of
first touch electrode units, each second touch electrode
comprising a plurality of second touch electrode units,
the first touch electrode layer comprising a plurality of
touch electrode lines, the plurality of touch electrode lines
being intersected to form a plurality of first meshes, and

both of each first touch electrode unit and each second
touch electrode unit comprising a plurality of communi-
cated first meshes; a second touch electrode layer, com-
prising a plurality of connection bridges, the second touch
electrode layer comprising a plurality of bridge lines, the
plurality of bridge lines being intersected to form a plu-
rality of second meshes, each connection bridge com-
prising a plurality of communicated second meshes, and
adjacent second touch electrode units being electrically
connected through at least one connection bridge; a
touch insulation layer, located between the first touch
electrode layer and the second touch electrode layer,
and the second touch electrode unit being electrically
connected with the connection bridge through a via hole
penetrating through the touch insulation layer. An ortho-
graphic projection of the plurality of touch electrode lines
in the display region on the base substrate is located
within an orthographic projection of the pixel defining lay-
er on the base substrate.
[0110] At least an embodiment of the present disclo-
sure provides a display panel, which comprises a base
substrate, comprising a display region and a peripheral
region located at a periphery of the display region; a plu-
rality of sub-pixels, located in the display region. Each
sub-pixel comprises a first electrode and a second elec-
trode of the organic light emitting element, the second
electrode is located between the base substrate and the
first electrode, and the first electrode is an integral film
layer in the display region. The display panel further com-
prises: an encapsulation layer, located in the display re-
gion and the peripheral region; a first touch electrode
layer, located at a side of the encapsulation layer away
from the base substrate, the first touch electrode layer
comprising a plurality of first touch electrodes extending
along the first direction and a plurality of second touch
electrodes extending along the second direction, each
first touch electrode comprising a plurality of first touch
electrode units, each second touch electrode comprising
a plurality of second touch electrode units, the first touch
electrode layer comprising a plurality of touch electrode
lines, the plurality of touch electrode lines being inter-
sected to form a plurality of first meshes, and both of
each first touch electrode unit and each second touch
electrode unit comprising a plurality of communicated
first meshes; a second touch electrode layer, comprising
a plurality of connection bridges, the second touch elec-
trode layer comprising a plurality of bridge lines, the plu-
rality of bridge lines being intersected to form a plurality
of second meshes, each connection bridge comprising
a plurality of communicated second meshes, and adja-
cent second touch electrode units being electrically con-
nected through at least one connection bridge; a touch
insulation layer, located between the first touch electrode
layer and the second touch electrode layer, and the sec-
ond touch electrode unit being electrically connected with
the connection bridge through a via hole penetrating
through the touch insulation layer. One of the first touch
electrode layer and the second touch electrode layer
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which is closer to the first electrode is a closer touch
electrode layer, in the display region, the total thickness
of the insulation layer between the first electrode located
in the effective light emitting region and the closer touch
electrode layer is greater than the total thickness of the
insulation layer between the first electrode located at the
outer side of the effective light emitting region and the
closer touch electrode layer.
[0111] At least an embodiment of the present disclo-
sure provides a display device, comprising the display
panel as mentioned above.

BRIEF DESCRIPTION OF THE DRAWINGS

[0112] In order to clearly illustrate the technical solu-
tions of the embodiments of the disclosure, the drawings
of the embodiments will be briefly described in the fol-
lowing; it is obvious that the described drawings are only
related to some embodiments of the disclosure and thus
are not limitative to the disclosure.

FIG 1A is a partial planar structural view of a display
panel provided by an example of an embodiment of
the present disclosure;
FIG 1B is a partial planar structural view of a display
panel provided by another example of an embodi-
ment of the present disclosure;
FIG 1C is a planar structural view of an opening in
a pixel defining layer of a display panel provided by
another example of an embodiment of the present
disclosure;
FIGS. 1D-1H are schematic diagrams of various pix-
el arrangement structures on display panels provid-
ed by the embodiments of the present disclosure;
FIG 2 is a partial cross-sectional structural view tak-
en along line AA shown in FIG 1A;
FIG 3 is a partial cross-sectional structural view tak-
en along line BB shown in FIG 1A;
FIG 4 is a partial planar structural view of a touch
structure in a display panel provided by an embodi-
ment of the present disclosure;
FIG. 5 is an enlarged structural view of region C
shown in FIG. 4;
FIG. 6 is a partial cross-sectional structural view tak-
en along line DD shown in FIG. 5;
FIG. 7 is a partial cross-sectional structural view tak-
en along line EE shown in FIG. 5;
FIG. 8 is a schematic diagram of a positional rela-
tionship between a touch electrode and an effective
light emitting region of each sub-pixel;
FIG. 9 is an enlarged view of region F in FIG. 8;
FIG. 10 is a partial planar structural view of a pixel
structure provided by another embodiment of the
present disclosure;
FIG. 11 is a schematic diagram of a positional rela-
tionship between a pixel structure and a touch elec-
trode line shown in FIG. 10;
FIG. 12A is a schematic diagram of a pixel circuit

included in each sub-pixel;
FIG. 12B is a schematic diagram of a positional re-
lationship of each transistor illustrated in the active
layer and the gate line layer of each sub-pixel;
FIGS. 13A-13E are schematic diagrams of various
positional relationships between pixel circuits and
touch electrode lines provided by the embodiments
of the present disclosure;
FIG. 14A is a schematic diagram of evaporating a
light emitting layer by using an FMM;
FIG. 14B is a schematic diagram of a positional re-
lationship between a pixel defining layer and a spac-
er;
FIGS. 15A-15G are schematic diagrams of various
positional relationships between spacers and sub-
pixels provided by the embodiments of the present
disclosure;
FIG. 16 is a partial cross-sectional structural view
taken along line GG shown in FIG. 1A;
FIG. 17A is a planar view of a pixel defining layer
and an effective light emitting region in a display re-
gion provided by an embodiment of the present dis-
closure;
FIG. 17B and FIG. 17C are planar structural views
of pixel defining layer of the display region and the
peripheral region at two different positions, respec-
tively;
FIG. 17D is a planar structural view of a pixel defining
layer of a display region provided by another exam-
ple;
FIG. 18 is a partial cross-sectional structural view
taken along line HH shown in FIG. 17A; and
FIG. 19 is a partial cross-sectional structural view of
a transition region shown in FIG. 1A.

DETAILED DESCRIPTION

[0113] In order to make objects, technical details and
advantages of the embodiments of the disclosure appar-
ent, the technical solutions of the embodiments will be
described in a clearly and fully understandable way in
connection with the drawings related to the embodiments
of the disclosure. Apparently, the described embodi-
ments are just a part but not all of the embodiments of
the disclosure. Based on the described embodiments
herein, those skilled in the art can obtain other embodi-
ment(s), without any inventive work, which should be
within the scope of the disclosure.
[0114] Unless otherwise defined, all the technical and
scientific terms used herein have the same meanings as
commonly understood by one of ordinary skill in the art
to which the present disclosure belongs. The terms "first,"
"second," etc., which are used in the disclosure, are not
intended to indicate any sequence, amount or impor-
tance, but distinguish various components. The terms
"comprise," "comprising," "include," "including," etc., are
intended to specify that the elements or the objects stated
before these terms encompass the elements or the ob-
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jects and equivalents thereof listed after these terms, but
do not preclude the other elements or objects.
[0115] In research, the inventors of the present appli-
cation have found that: with the continuous development
of display technology, people have higher and higher re-
quirements for the resolution of display devices, and the
application range from high-resolution display devices
having advantages of high display quality, etc., is becom-
ing wider and wider. Generally, the resolution of a display
device can be improved by reducing the size of the pixel
and reducing the spacing between pixels. However, the
reduction of the size of the pixel and the reduction of the
spacing between pixels require higher and higher re-
quirements for the precision of the manufacturing proc-
ess, which leads to the difficulty of the manufacturing
process and the increase of the manufacturing cost of
the display device.
[0116] The embodiments of the present disclosure pro-
vide a display panel and a display device. The display
panel includes: a base substrate, including a display re-
gion and a peripheral region located at the periphery of
the display region; a plurality of first color sub-pixels, lo-
cated in the display region, the plurality of first color sub-
pixels being arranged along a first direction to form a
plurality of first color sub-pixel rows, the plurality of first
color sub-pixel rows being arranged along a second di-
rection, and adjacent first color sub-pixel rows in the plu-
rality of first color sub-pixel rows are shifted with each
other along the first direction; a plurality of second color
sub-pixels, located in the display region, and arrayed
along the first direction and the second direction, and
four second color sub-pixels surrounding one first color
sub-pixel; a pixel defining layer, located in the display
region and the peripheral region, the pixel defining layer
including a plurality of openings to define effective light
emitting regions of sub-pixels, each first color sub-pixel
including a first effective light emitting region, each sec-
ond color sub-pixel including a second effective light
emitting region, and an area of the second effective light
emitting region being smaller than an area of the first
effective light emitting region.
[0117] In some embodiments, one first color sub-pixel
includes one first effective light emitting region, one sec-
ond color sub-pixel includes one second effective light
emitting region, and the area of one second effective light
emitting region is smaller than the area of one first effec-
tive light emitting region. In some embodiments, one first
color sub-pixel includes at least two first effective light
emitting regions, or one second color sub-pixel includes
at least two second effective light emitting regions, and
a total area of all second effective light emitting regions
included in one second color sub-pixel is smaller than a
total area of all first effective light emitting regions includ-
ed in one first color sub-pixel. In some embodiments, the
first effective light emitting regions and the second effec-
tive light emitting regions are separated. In some embod-
iments, the first effective light emitting regions and the
second effective light emitting regions are defined by a

plurality of separated openings formed in the pixel defin-
ing layer. In some embodiments, each first effective light
emitting region is defined by a light emitting layer which
is located between an anode and a cathode opposite to
each other in a direction perpendicular to the base sub-
strate and driven to emit light in a corresponding first
color sub-pixel. In some embodiments, each second ef-
fective light emitting region is defined by a light emitting
layer which is located between an anode and a cathode
opposite to each other in the direction perpendicular to
the base substrate and driven to emit light in a corre-
sponding second color sub-pixel. In some embodiments,
each first effective light emitting region and each second
effective light emitting region are defined by a corre-
sponding light emitting layer and an electrode (anode or
cathode) or a part of the electrode which has carrier (hole
or electron) transmission with the corresponding light
emitting layer. In some embodiments, each first effective
light emitting region and each second effective light emit-
ting region are defined by at least part of a cathode and
at least part of an anode, of which the orthographic pro-
jections on the base substrate are overlapped, the ortho-
graphic projections of the at least part of the cathode and
the at least part of the anode on the base substrate are
not overlapped with the orthographic projection of a first
insulating layer on the base substrate, and the first insu-
lating layer is located between the cathode and the anode
in the direction perpendicular to the base substrate. For
example, the first insulating layer includes a pixel defining
layer. In some embodiments, each first color sub-pixel
and each second color sub-pixel respectively includes:
a first electrode, a light emitting layer at one side of the
first electrode close to the base substrate, and a second
electrode at one side of the light emitting layer away from
the first electrode; in the direction perpendicular to the
base substrate, a second insulating layer is also arranged
between the first electrode and the light emitting layer
and/or between the second electrode and the light emit-
ting layer, the orthographic projection of the second in-
sulating layer on the base substrate is overlapped with
the orthographic projection of the first electrode or the
second electrode, and the second insulating layer has
an opening; the opening of the second insulating layer
at one side facing the light emitting layer can expose at
least part of the first electrode or at least part of the sec-
ond electrode, so that the at least part of the first electrode
or the at least part of the second electrode can be in
contact with the light emitting layer or a functional layer
for auxiliary emitting light. In some embodiments, the sec-
ond insulating layer includes a pixel defining layer. In
some embodiments, the functional layer for auxiliary
emitting light can be any one or more layers selected
from the group consisting of a hole injection layer, a hole
transport layer, an electron transport layer, a hole block-
ing layer, an electron blocking layer, an electron injection
layer, an auxiliary light emitting layer, an interface im-
provement layer, a transmission enhanced layer, etc. In
some embodiments, the first electrode can be an anode
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and the second electrode can be a cathode. In some
embodiments, the first electrode can include a laminate
which includes at least two layers of indium tin oxide (ITO)
and silver (Ag), such as a laminate of ITO, Ag, and ITO
triple layers. In some embodiments, a material of the sec-
ond electrode can include any one or more selected from
the group consisting of magnesium (Mg), Ag, ITO and
indium zinc oxide (IZO), such as, a mixed layer or an
alloy layer of Mg and Ag.
[0118] Each sub-pixel includes a light emitting layer,
each first color sub-pixel includes a first color light emit-
ting layer located in the opening and on the pixel defining
layer, each second color sub-pixel includes a second
color light emitting layer located in the opening and on
the pixel defining layer, and an area ratio between ortho-
graphic projections of the first color light emitting layer
and the first effective light emitting region of each first
color sub-pixel on the base substrate is smaller than an
area ratio between orthographic projections of the sec-
ond color light emitting layer and the second effective
light emitting region of each second color sub-pixel on
the base substrate.
[0119] Generally, the quality of the light emitting layer
located in the effective light emitting region has a great
influence on the display effect of the sub-pixel. In the
case where an evaporation process such as an FMM
process (described later) is adopted for evaporation, in
the display region, a plurality of effective light emitting
regions are in one-to-one correspondence with a plurality
of light emitting layer patterns in the display region, while
the light emitting layer patterns are in one-to-one corre-
spondence with the openings of the FMM (Fine Metal
Mask). Assuming that the alignment between the FMM
and the display panel is deviated, or when problems such
as uneven material caused by evaporation occur, the
smaller the area of the effective light emitting region of
the sub-pixel, the more likely it is that the poor quality of
the light emitting layer in the effective light emitting region
will occur; even if the deviation is too large, the case of
the poor quality of the light emitting layer in the effective
light emitting region occurs to all color sub-pixels, the
greatest influence will be on the sub-pixel with the effec-
tive light emitting region having the smallest area. If the
sub-pixel with the effective light emitting region of the
smallest area happens to be a certain color sub-pixel
which has the greatest influence on display brightness,
display uniformity or other display parameters, such as
a green sub-pixel, the display panel will have some dis-
play problems such as dark spots, jaggies, uneven bright-
ness and color deviation, etc. In the embodiments of the
present disclosure, the area ratio between the second
color light emitting layer and the second effective light
emitting region of the second color sub-pixel is set to be
greater than the area ratio between the first color light
emitting layer and the first effective light emitting region
of the first color sub-pixel, so that the precision margin
of the evaporation process for the second color sub-pixel
with the effective light emitting region having a relatively

smaller area can be set to be relatively larger, and thus,
the quality of the second color light emitting layer formed
in the second effective light emitting region is more stable,
thereby reducing the influence of deviation or fluctuation
brought by the evaporation process on the display quality
of each sub-pixel.
[0120] The area of each light emitting layer, for exam-
ple, can be measured by the following test means. For
example, the area of the light emitting layer can be meas-
ured by taking pictures with a fluorescence microscope,
and for example, the boundary of the light emitting layer
can be obtained by photoluminescence when the elec-
troluminescent (EL) material is excited by ultraviolet rays.
For example, time of flight secondary ion mass spectrom-
etry (TOF-SIMS) can be used for testing, TOF-SIMS is
a measurement technology with an extremely high res-
olution, which uses primary ions to excite the surface of
a sample, ejects extremely small amount of secondary
ions, and determines the ion mass according to the dif-
ferent time of the secondary ions flying to the detector
due to different masses. Of course, the area and bound-
ary of each light emitting layer can also be measured by
other existing test means.
[0121] The display panel and the display device pro-
vided by the embodiments of the present disclosure will
be described below with reference to the accompanying
drawings.
[0122] FIG. 1A is a partial planar structural view of a
display panel provided by an embodiment of the present
disclosure, and FIG. 2 is a partial cross-sectional struc-
tural view taken along line AA shown in FIG. 1A. As shown
in FIG. 1A and FIG. 2, the display panel includes a base
substrate 10, and the display panel includes a display
region 11 and a peripheral region 12 located at the pe-
riphery of the display region 11. For example, the display
region 11 is a region for display, such as a region includ-
ing illuminable pixels. The boundaries of the display re-
gion can be defined by the first and last rows of illuminable
pixels and the first and last columns of illuminable pixels.
The peripheral region 12 is a region surrounding the dis-
play region 11 and not used for display. For example, in
some embodiments, the display region can also include
dummy pixels, such as pixels formed with a light emitting
layer but not used for display. The display panel includes
a plurality of first color sub-pixels 100 and a plurality of
second color sub-pixels 200 located in the display region
11 of the base substrate 10, the plurality of first color sub-
pixels 100 are arranged along a first direction (i.e., X di-
rection) to form a plurality of first color sub-pixel rows
1001, the plurality of first color sub-pixel rows 1001 are
arranged along a second direction (i.e., Y direction), and
adjacent first color sub-pixel rows 1001 in the plurality of
first color sub-pixel rows 1001 are shifted with each other
along the first direction. That is, the adjacent first color
sub-pixel rows 1001 have a certain shift along the first
direction, so the first color sub-pixels 100 in the adjacent
first color sub-pixel rows 1001 are not aligned in the sec-
ond direction. For example, the pixel arrangement man-
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ners in first color sub-pixel rows 1001 which are odd rows
are the same, and the pixel arrangement manners in first
color sub-pixel rows 1001 which are even rows are the
same. For example, the shift between adjacent first color
sub-pixel rows 1001 in the first direction is approximately
one pitch. In some embodiments, the pitch is, for exam-
ple, half of the distance between the centers of the ef-
fective light emitting regions in two adjacent first color
sub-pixels 100 along the first direction, where the center
of the effective light emitting region refers to a geometric
center of the planar shape of the effective light emitting
region. In some embodiments, the pitch is, for example,
about the size of the pixel driving circuits of 2 sub-pixels
in the row direction. In some embodiments, the pitch is
about the size of the pixel driving circuit of 1 sub-pixel in
the column direction. In some embodiments, the pitch is
approximately equal to the size of the display region in
the row direction divided by the number of pixels in the
row direction, or equal to the size of the display region in
the column direction divided by the number of pixels in
the column direction. For example, for QHD (Quarter
High Definition) products, the resolution is 960*540, and
the pitch is approximately equal to the size of the display
region in the row direction divided by 960, or equal to the
size of the display region in the column direction divided
by 540; for HD (High Definition) products, the pitch is
approximately equal to the size of the display region in
the row direction divided by 1280, or equal to the size of
the display region in the column direction divided by 720;
for FHD (Full High Definition) products, the pitch is ap-
proximately equal to the size of the display region in the
row direction divided by 1920, or equal to the size of the
display region in the column direction divided by 1080;
for QHD (Quad High Definition) products, the pitch is ap-
proximately equal to the size of the display region in the
row direction divided by 2560, or equal to the size of the
display region in the column direction divided by 1440;
for UHD (Ultra High Definition) products, the pitch is ap-
proximately equal to the size of the display region in the
row direction divided by 3840, or equal to the size of the
display region in the column direction divided by 2160;
and so on. The adjacent first color sub-pixel rows de-
scribed above refer to two first color sub-pixel rows with-
out any other first color sub-pixel row therebetween.
[0123] As shown in FIG. 1A, the plurality of second
color sub-pixels 200 are arrayed along the first direction
and the second direction, and four second color sub-pix-
els 200 surround one first color sub-pixel 100. That is,
the second color sub-pixel 200 is in a different row and
in a different column from the first color sub-pixels 100,
and one row of second color sub-pixels 200 (i.e., one
second color sub-pixel row) arranged along the first di-
rection is arranged between adjacent first color sub-pixel
rows 1001, and the first color sub-pixel row 1001 and the
second color sub-pixel row are alternately arranged. Sim-
ilarly, one column of second color sub-pixels 200 (i.e.,
one second color sub-pixel column) arranged along the
second direction is arranged between adjacent first color

sub-pixel columns, and the first color sub-pixel column
and the second color sub-pixel column are alternately
arranged.
[0124] For example, the distances from the centers of
the four second color sub-pixels to the center of the first
color sub-pixel are approximately the same. For exam-
ple, among the second color sub-pixels surrounding the
first color sub-pixel, there are only four second color sub-
pixels closest to the first color sub-pixel, and the distanc-
es from the centers of these four second color sub-pixels
to the center of the first color sub-pixel are approximately
the same. "Closest to" means that a line connecting a
center of the first color sub-pixel and a center of the sec-
ond color sub-pixel does not pass through any other first
color sub-pixel or second color sub-pixel.
[0125] For example, the arrangement of four second
color sub-pixels surrounding one first color sub-pixel can
be the arrangement manner at the inner side of the dis-
play region, and the arrangement manner at the edge of
the display region can be different from the arrangement
manner at the inner side of the display region. For exam-
ple, in the case where the first row or the first column of
sub-pixels, or the last row or the last column of sub-pixel,
are the first color sub-pixels, only two second color sub-
pixels surround the first color sub-pixel at the edge of the
display region. For example, the shape of the edge of
the display region can have a rounded corner, or the
shape of the display region is a special-shaped display
region, such as a non-rectangular display region includ-
ing a circular display region, etc., or a rectangular display
region having a hole-digging region close to a certain
edge of the rectangular display region, and the first color
sub-pixel can be surrounded by one, two or three second
color sub-pixels at the edge of the display region.
[0126] The embodiment of the present disclosure is
described by taking the above arrangement structure as
an example, but is not limited to this pixel structure, and
the number of sub-pixels is not limited, either. For exam-
ple, a stripe arrangement structure, or a triangle arrange-
ment structure, or a mosaic arrangement structure, or a
triangle arrangement structure, or an arrangement struc-
ture having any other combination of different sizes,
shapes and positions, can be adopted. For example,
RGB (that is R sub-pixel, G sub-pixel and B sub-pixel)
may be equal in size, or may not be equal in size. For
example, as to the size of the opening in the pixel defining
layer for defining a single sub-pixel, it can be that B is
greater than R, and B is greater than G For example, as
to the size of the opening in the pixel defining layer for
defining a single sub-pixel, it can be that B is greater than
R, and R is greater than G For example, as to the size
of the opening in the pixel defining layer for defining a
single sub-pixel, it can be that B is greater than R, and
R is equal to G For example, as to the size of the opening
in the pixel defining layer for defining a single sub-pixel,
it can be that B is equal to R, and R is greater than G For
example, as to the size of the opening in the pixel defining
layer for defining a single sub-pixel, it can be that R is
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greater than G For example, as to the size of the opening
in the pixel defining layer for defining a single sub-pixel,
it can be that G is greater than R. For example, as to the
size of the opening in the pixel defining layer for defining
a single sub-pixel, it can be that G is greater than B. For
example, the number of sub-pixels included in each re-
peating unit or pixel unit can be any one or a combination
of two or more selected from the group consisting of 2,
3, 4, 5, 6, 7, 8, 9, 10, etc. For example, the number pro-
portion of sub-pixels included in each repeating unit or
pixel unit, for example, R:G:B, can be any one or a com-
bination of two or more selected from the group consisting
of 1:2:1, 1:1:2, 1:1:1, 1:2:2, 2:2:1, 1:2:3, 3:3:2, 1:3:2,
2:3:1, 3:2:3, 2:3:3, etc. The color types of sub-pixels can
include any one selected from the group consisting of
two, three, four, five and six. For example, the color of
sub-pixels can be one or a combination of more selected
from the group consisting of red, green, blue, white, yel-
low, cyan, magenta, orange, etc.
[0127] As shown in FIG. 1A and FIG. 2, the display
panel further includes a pixel defining layer 400 located
in the display region 11 and the peripheral region 12, an
opening 401 corresponding to each sub-pixel can be
formed in the pixel defining layer 400 according to the
arrangement structure of sub-pixels, that is, the pixel de-
fining layer 400 includes a plurality of openings 401 to
define effective light emitting regions of the plurality of
sub-pixels, and the shape of the effective light emitting
region of each sub-pixel can be defined by the opening
401 of the pixel defining layer 400. The plurality of first
color sub-pixels 100 include a plurality of first effective
light emitting regions 101, and the plurality of second
color sub-pixels 200 include a plurality of second effective
light emitting regions 201, and the area of one second
effective light emitting region 201 is smaller than the area
of one first effective light emitting region 101.
[0128] In some embodiments, the effective light emit-
ting region of each sub-pixel may not be defined by the
opening of the pixel defining layer, and for example, it
may be directly defined by an actual light emitting region
of each sub-pixel.
[0129] For example, one sub-pixel corresponds to one
effective light emitting region, that is, each sub-pixel in-
cludes only one effective light emitting region. The em-
bodiment of the present disclosure is not limited thereto,
and for example, one sub-pixel may also correspond to
a plurality of effective light emitting regions which are
driven by one common pixel circuit or receive the same
driving signal.
[0130] For example, the area of each second effective
light emitting region is greater than the area of each first
effective light emitting region. In some embodiments, the
area of each of the second effective light emitting regions
is approximately the same, and the area of each of the
first effective light emitting regions is approximately the
same. Here, "approximately the same" means that the
error is within the range from plus or minus 10%.
[0131] In some embodiments, some sub-pixels with

the same color may have effective light emitting regions
of different areas. For example, in some embodiments,
sub-pixels included in one repeating unit or one pixel unit
include two green sub-pixels, two red sub-pixels, two blue
sub-pixels, or two pairs of sub-pixels in which each pair
of sub-pixels are of the same color (e.g., two green sub-
pixels and two red sub-pixels), and the areas of the ef-
fective light emitting regions of the sub-pixels with the
same color can be different. In some embodiments, in
the case where sub-pixels with the same color are located
at an edge position, at a special-shaped region or at a
foldable region, etc., and the effective light emitting re-
gions thereof can have different areas or shapes from
the effective light emitting regions of sub-pixels with the
same color in other regions.
[0132] As shown in FIG. 1A and FIG. 2, each sub-pixel
includes a light emitting layer, each first color sub-pixel
100 includes a first color light emitting layer 110 located
in the opening 401 and on the pixel defining layer 400,
and each second color sub-pixel 200 includes a second
color light emitting layer 210 located in the opening 401
and on the pixel defining layer 400. The plurality of first
color light emitting layers 110 included in the plurality of
first color sub-pixels 100 are spaced apart from each oth-
er, and the plurality of second color light emitting layers
210 included in the plurality of second color sub-pixels
200 are spaced apart from each other.
[0133] In some embodiments, some light emitting lay-
ers may not be spaced apart. For example, two light emit-
ting layers with the same color manufactured by 2 in 1
process (two light emitting layers are manufactured by
using one evaporation opening) can be continuous, the
two light emitting layers are integrated (the orthographic
projections thereof on the base substrate are continuous,
but may not be actually connected due to segment dif-
ference between film layers under the two light emitting
layers in the process), and corresponding to two sub-
pixels, and the light emitting layers of different pair of
sub-pixels are spaced apart from each other. According-
ly, the light emitting layers manufactured by 3 in 1 process
(three light emitting layers are manufactured by using
one evaporation opening) correspond to three sub-pix-
els, and the light emitting layers manufactured by 4 in 1
process (four light emitting layers are manufactured by
using one evaporation opening) correspond to four sub-
pixels. For example, as shown in FIG. ID, as to two light
emitting layers with the same color manufactured by 2 in
1 process (two light emitting layers are manufactured by
using one evaporation opening), such as the light emit-
ting layers of the second color sub-pixels 200, the ratio
of the light emitting layer and the opening in the pixel
defining layer (or the effective light emitting region) of the
corresponding two sub-pixels can be calculated by using
half of the area of the light emitting layer and the area of
one opening in the pixel defining layer of a corresponding
sub-pixel in the case where the sizes of the openings in
the pixel defining layer of the two sub-pixels are approx-
imately the same.

41 42 



EP 3 961 717 A2

23

5

10

15

20

25

30

35

40

45

50

55

[0134] For example, as shown in FIG. 1A and FIG. 2,
the plurality of first color sub-pixels 100 include a plurality
of first color light emitting layers 110 which are located
in corresponding openings 401 and on the pixel defining
layer 100 surrounding the corresponding openings 401,
and the plurality of second color sub-pixels 200 include
a plurality of second color light emitting layers 210 which
are located in corresponding openings 401 and on the
pixel defining layer 400 surrounding the corresponding
openings. For example, as shown in FIG. 1A and FIG.
2, the light emitting layer of each color sub-pixel is pro-
vided in a whole circle around the opening of the pixel
defining layer, and for example, the part of the light emit-
ting layer of each color sub-pixel at the outer side of the
opening and on the pixel defining layer has an integral
ring shape. For example, the pixel defining layer structure
for forming the opening corresponding to each sub pixel
can be separated or formed into an integral network struc-
ture. For example, a pixel defining layer part for forming
the openings in the outermost line (row or column) and
on a side of the openings away from the center of the
display region is integrated with a pixel defining layer
structure on the peripheral of the display region, or the
pixel defining layer part for forming the openings in the
outermost line (row or column) serves as a peripheral
pixel defining layer structure around the display region.
For example, the pixel defining layer part for forming the
openings in the outermost line (row or column) and on a
side of the openings away from the center of the display
region has a size in a direction perpendicular to an ex-
tending direction of an edge of the display panel corre-
sponding to the pixel defining layer part greater than the
size of a pixel defining layer part between adjacent open-
ings in the pixel defining layer in the display region. For
example, as shown in FIG. 1A and FIG. 2, the light emit-
ting layer located on the pixel defining layer and the light
emitting layer located in the opening are integrated. The
embodiment of the present disclosure is not limited there-
to, and the light emitting layer in the opening and the light
emitting layer on the pixel defining layer may be discon-
nected, that is, the light emitting layer in the opening and
the light emitting layer on the pixel defining layer are dis-
continuous film layers. For example, the light emitting
layer is broken or discontinuous due to a large segment
difference between film layers below the light emitting
layer. In some embodiments, the orthographic projec-
tions of the light emitting layer located on the pixel defin-
ing layer and the light emitting layer located in the opening
of each sub-pixel on the base substrate are substantially
continuous.
[0135] The area ratio between the orthographic pro-
jections of the first color light emitting layer 110 and the
first effective light emitting region 101 of each first color
sub-pixel 100 on the base substrate 10 is smaller than
the area ratio between the orthographic projections of
the second color light emitting layer 210 and the second
effective light emitting region 201 of each second color
sub-pixel 200 on the base substrate 10. For example,

the area of the orthographic projection of the first color
light emitting layer 110 on the base substrate 10 is greater
than the area of the orthographic projection of the second
color light emitting layer 210 on the base substrate 10.
[0136] For example, the area ratio between the ortho-
graphic projections of the first color light emitting layer
110 and the first effective light emitting region 101 cor-
responding to the same first color sub-pixel 100 on the
base substrate is a first area ratio, the area ratio between
the orthographic projections of the second color light
emitting layer 210 and the second effective light emitting
region 201 corresponding to the same second color sub-
pixel 200 on the base substrate is a second area ratio,
and the first area ratio is less than the second area ratio.
[0137] For example, the first area ratio is an area ratio
of one first color light emitting layer to one first effective
light emitting region, i.e., a ratio of the area of one first
color light emitting layer to the area of one first effective
light emitting region; and the second area ratio is an area
ratio of one second color light emitting layer to one sec-
ond effective light emitting region, i.e., a ratio of the area
of one second color light emitting layer to the area of one
second effective light emitting region. For example, both
the first area ratio and the second area ratio are greater
than 1. For example, the first area ratio and the second
area ratio can be in the range from 1 to 15. For example,
the first area ratio and the second area ratio can be in
the range from 1 to 10. For example, the first area ratio
and the second area ratio can be in the range from 3 to
12. For example, the first area ratio and the second area
ratio can be in the range from 2 to 8. For example, the
first area ratio and the second area ratio can be in the
range from 4 to 6. For example, the first area ratio and
the second area ratio can be in the range from 3 to 7.
For example, the first area ratio and the second area ratio
can be in the range from 6 to 8. For example, the first
area ratio can be about in the range from 3 to 5. For
example, the first area ratio is in the range from 1.5 to 3.
For example, the first area ratio can be about in the range
from 3 to 4. For example, the first area ratio can be about
in the range from 4 to 5. For example, the first area ratio
can be about in the range from 4 to 6. For example, the
second area ratio can be about in the range from 5 to 7.
For example, the second area ratio can be about in the
range from 6 to 7. For example, the second area ratio
can be about in the range from 3 to 5. For example, the
second area ratio can be about in the range from 3 to 6.
For example, the second area ratio can be about in the
range from 5 to 8. For example, the second area ratio
can be about in the range from 4 to 9. For example, the
second area ratio is in the range from 6.5 to 8.
[0138] For example, the area of the first color light emit-
ting layer of one first color sub-pixel is greater than the
area of the second color light emitting layer of one second
color sub-pixel.
[0139] For example, the first color sub-pixel 100 can
be a red sub-pixel or a blue sub-pixel, and the second
color sub-pixel 200 can be a green sub-pixel.
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[0140] For example, the luminous efficiency of the first
color sub-pixel is less than the luminous efficiency of the
second color sub-pixel. For example, the first area ratio
corresponding to the first color sub-pixel is smaller than
the second area ratio corresponding to the second color
sub-pixel.
[0141] For example, the magnitude of the luminous ef-
ficiency of a sub-pixel refers to the magnitude the inten-
sity of light emitted from a light emitting element of the
sub-pixel under the same electrical signal condition. For
example, if the light intensity of a sub-pixel is large, the
luminous efficiency is considered to be large. For exam-
ple, the same electrical signal condition means that the
voltages written to the data lines are the same. For ex-
ample, the same electrical signal condition means that
the current written into the light emitting element has the
same magnitude. For example, the luminous efficiency
of a sub-pixel refers to the current density flowing through
a light emitting element under the same electrical signal
condition.
[0142] For example, an aperture ratio of the first color
sub-pixel is greater than an aperture ratio of the second
color sub-pixel.
[0143] For example, the aperture ratio of the first color
sub-pixel refers to the area ratio of the region of the first
color sub-pixel actually used for emitting light to the dis-
play region. For example, the aperture ratio of the second
color sub-pixel refers to the area ratio of the region of the
second color sub-pixel actually used for emitting light to
the display region.
[0144] For example, the embodiment of the present
disclosure illustratively shows that the first direction is
perpendicular to the second direction, but is not limited
thereto, and the first direction may not be perpendicular
to the second direction.
[0145] For example, the light emitting layer of each
sub-pixel can be manufactured by an evaporation proc-
ess. The evaporation process needs to align an evapo-
ration mask plate with the display panel, and an evapo-
ration source is used to heat the material of the light emit-
ting layer, so that the material of the light emitting layer
is deposited on the corresponding positions of the display
panel. The evaporation mask can include a fine metal
mask (FMM) with sub-pixel pattern openings corre-
sponding to the sub-pixels, and a plurality of independent
patterns can be formed on the FMM according to the
structures of different color sub-pixels, so that patterns
with different materials and/or different thicknesses can
be formed in different sub-pixels.
[0146] For each sub-pixel, the effective light emitting
region is substantially located within the opening of the
pixel defining layer, and for example, the effective light
emitting region has substantially the same area as the
corresponding opening. The luminous area of each sub-
pixel determines the aperture ratio of the sub-pixel, which
further affects the display brightness of the sub-pixel in
the display panel. In order to improve the aperture ratio
and display quality of each sub-pixel, it is necessary to

ensure the quality of the film layers inside the opening of
the pixel defining layer as much as possible in the evap-
oration process. Therefore, in the evaporation process
of each light emitting layer by using the FMM, the open-
ings of the mask plate for forming sub-pixel patterns with
different colors is usually set larger than the openings of
the pixel defining layer, so that the light emitting layer
evaporated by the opening of the mask plate can com-
pletely cover the opening of the pixel defining layer.
Therefore, the light emitting layer of each sub-pixel in-
cludes a part located in the opening of the pixel defining
layer and another part located on the surface of the pixel
defining layer.
[0147] Due to the precision deviation of the alignment
of the mask plate and the display panel to be evaporated,
as well as the diffusion property of the material of the
evaporation source, the process precision (process mar-
gin, that is, the allowable shift between the opening of
the fine metal mask plate and the opening of the pixel
defining layer during evaporation) of different sub-pixels
will also be different. The lifetime and luminous efficiency
of luminescent materials in the light emitting layers of
sub-pixels with different colors on an organic light emit-
ting diode (OLED) display panel are different, and there-
fore, the luminous areas of different color sub-pixels can
be set differently. For example, the luminous area of the
first color sub-pixel (e.g., blue sub-pixel) can be set to
the maximum and the luminous area of the second color
sub-pixel (e.g., green sub-pixel) can be set to the mini-
mum. The difference between the luminous areas of sub-
pixels with different colors results in different require-
ments for process margin. When forming the light emit-
ting layer of a sub-pixels having a smaller luminous area,
the fluctuation of process margin is more likely to influ-
ence the stability of the quality of the film layers inside
the opening of pixel defining layer, and therefore, the
process margin of sub-pixels with different colors can be
adjusted according to the luminous area of the sub-pixel,
such as the area of the opening of pixel defining layer.
In the embodiment of the present disclosure, the area
ratio between the second color light emitting layer and
the second effective light emitting region of the second
color sub-pixel is set to be greater than the area ratio
between the first color light emitting layer and the first
effective light emitting region of the first color sub-pixel,
so that the evaporation process margin of the second
color sub-pixel having a smaller effective light emitting
region can be set relatively larger, thus ensuring that the
deviation caused by the evaporation process is more bal-
anced for respective sub-pixels.
[0148] For example, each sub-pixel further includes a
first electrode, such as a cathode (to be described later),
located at one side of the light emitting layer away from
the base substrate, and a second electrode, such as an
anode (to be described later), located at one side of the
light emitting layer facing the base substrate. For exam-
ple, the first color sub-pixel 100 includes a second elec-
trode 120 located at one side of the first color light emitting
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layer 110 facing the base substrate, and the second color
sub-pixel 200 includes a second electrode 220 located
at one side of the second color light emitting layer 210
facing the base substrate. For example, an inclined slope
402 can be provided at the position where the pixel de-
fining layer 400 defines the opening 401, and the opening
401 is a region surrounded by the intersection line be-
tween the slope 402 and the second electrode, or the
opening is a partial region of the second electrode ex-
posed by the pixel defining layer 400. Taking the first
color sub-pixel 100 as an example, the second electrode
120 of the first color sub-pixel 100 can be disposed be-
tween the pixel defining layer 400 and the base substrate
10, and the pixel defining layer 400 includes an opening
401 exposing a part of the second electrode 120 to define
the sub-pixel. In the case where the first color light emit-
ting layer 110 is formed in the opening 401 of the pixel
defining layer 400, the upper and lower sides of a whole
structure formed of the first color light emitting layer 110
and other functional film layers which are auxiliary for
emitting light (such as one or more selected from the
group consisting of an electron injection layer, an electron
transport layer, a hole injection layer, a hole transport
layer, an auxiliary light emitting layer, an electron block-
ing layer and a hole blocking layer) are in contact with
the first electrode and the second electrode 120, respec-
tively. The first electrode and the second electrode can
drive the first color light emitting layer 110 inside the
opening 401 of the pixel defining layer 400 to emit light,
and the opening 401 of the pixel defining layer 400 de-
fines the shape of the first effective light emitting region
101 of the first color light emitting layer 110.
[0149] For example, as shown in FIG. 1A and 2, at
least part of the second effective light emitting regions
201 have a length direction and a width direction, the
length direction is an extending direction of the connect-
ing line between two points farthest from each other in
one second effective light emitting region 201 (V direction
as shown in FIG. 1A), and the width direction (U direction
as shown in FIG. 1A) is substantially perpendicular to the
length direction of the same second effective light emit-
ting region 201. For example, for one second effective
light emitting region 201, along the length direction, the
ratio of the maximum size of the second color light emit-
ting layer 210 corresponding to the second effective light
emitting region 201 to the maximum size of the second
effective light emitting region 201 is a first ratio (the max-
imum size of the second color light emitting layer 210
corresponding to the second effective light emitting re-
gion 201 is divided by the maximum size of the second
effective light emitting region 201); along the width direc-
tion, the ratio of the maximum size of the second color
light emitting layer 210 corresponding to the second ef-
fective light emitting region 201 to the maximum size of
the second effective light emitting region 201 is a second
ratio (the maximum size of the second color light emitting
layer 210 corresponding to the second effective light
emitting region 201 is divided by the maximum size of

the second effective light emitting region 201); and the
first ratio is less than the second ratio. The length direc-
tion described above can be a third direction, and the
width direction described above can be a fourth direction.
[0150] For example, the plurality of second effective
light emitting regions included in the plurality of second
color sub-pixels are substantially the same in shape and
area.
[0151] For example, the length direction of each sec-
ond effective light emitting region has an included angle
with the row direction. For example, the included angle
between the length direction of each second effective
light emitting region and the row direction can be 15-75
degrees. For example, the included angle between the
length direction of each second effective light emitting
region and the row direction can be 30-60 degrees. For
example, the included angle between the length direction
of each second effective light emitting region and the row
direction can be 40-50 degrees.
[0152] For example, as shown in FIG. 1A and FIG. 2,
the shape of the second effective light emitting region
201 is a long strip, such as a hexagon, an octagon, a
trapezoid, an ellipse or a rectangle, etc. The long strip in
the embodiment of the present disclosure can be a reg-
ular pattern, such as, a symmetrical pattern, an extending
direction of the symmetrical pattern being the length di-
rection thereof and a direction perpendicular to the ex-
tending direction being the width direction thereof. The
long strip in the embodiment of the present disclosure
can also be an irregular pattern, the extending direction
of the irregular pattern is the length direction thereof, and
the direction perpendicular to the extending direction is
the width direction thereof. For example, the extending
direction (i.e., the length direction) of the effective light
emitting region having the long strip shape is the third
direction (i.e., the V direction), and the direction perpen-
dicular to the third direction is the fourth direction (i.e.,
the width direction). For example, the shape of the open-
ing 401 of the pixel defining layer 400 corresponding to
the second color sub-pixel 200 is a long hexagon or an
ellipse, and the opening 401 can have a first axis of sym-
metry parallel to the third direction and a second axis of
symmetry parallel to the fourth direction. For example,
along the third direction, the first color sub-pixels 100 and
the second color sub-pixels 200 are alternately arranged.
[0153] In the embodiment of the present disclosure,
the extending direction of the second effective light emit-
ting region having a long strip shape is defined as the
third direction, and in the case where the extending di-
rections of different second effective light emitting re-
gions are different, the third directions vary with the ex-
tending directions of different second effective light emit-
ting regions. For example, in the case where the extend-
ing directions of two adjacent second effective light emit-
ting regions are intersected, the third directions corre-
sponding to the two adjacent second effective light emit-
ting regions are also intersected. Similarly, the fourth di-
rections vary with the extending directions of different
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second effective light emitting regions.
[0154] For example, as shown in FIG. 1A and FIG. 2,
along the third direction, the ratio of the maximum size
of the second color light emitting layer 210 to the maxi-
mum size of the second effective light emitting region
201 is a first ratio; along the fourth direction, the ratio of
the maximum size of the second color light emitting layer
210 to the maximum size of the second effective light
emitting region 201 is a second ratio; and the first ratio
is less than the second ratio. In the embodiment of the
present disclosure, the maximum size of the second color
light emitting layer along a certain direction refers to the
maximum size of the orthographic projection of the sec-
ond color light emitting layer on the base substrate along
this direction. For example, the ratio of the maximum size
of the second color light emitting layer 210 to the maxi-
mum size of the second effective light emitting region
201 along a long axis direction of the opening 401 is less
than the ratio of the maximum size of the second color
light emitting layer 210 to the maximum size of the second
effective light emitting region 201 along a short axis di-
rection of the opening 401, so as to avoid affecting the
position of the second color light emitting layer formed in
the opening of the pixel defining layer in the case where
the opening of the mask plate deviates greatly from the
opening of the pixel defining layer, and further reduce
the influence of process margin on the second color sub-
pixel in the short axis direction of the corresponding open-
ing of the pixel defining layer.
[0155] For example, for the same second effective light
emitting region 201, along the length direction of the sec-
ond effective light emitting region 201, the difference be-
tween the maximum size of the corresponding second
color light emitting layer 210 and the maximum size of
the second effective light emitting region 201 is a first
difference; along the width direction of the second effec-
tive light emitting region 201, the difference between the
maximum size of the second color light emitting layer 210
and the maximum size of the second effective light emit-
ting region 201 is a second difference; and the first dif-
ference is less than the second difference.
[0156] For example, the first difference can be in the
range from 5 to 15 microns. For example, the first differ-
ence can be in the range from 6 to 14 microns. For ex-
ample, the first difference can be in the range from 7 to
12 microns. For example, the first difference can be in
the range from 8 to 11 microns. For example, the second
difference can be in the range from 8 to 30 microns. For
example, the second difference can be in the range from
9 to 20 microns. For example, the second difference can
be in the range from 10 to 18 microns.
[0157] For example, both the first difference and the
second difference are greater than a pixel position accu-
racy (ppa) deviation (to be described later).
[0158] For example, the minimum values of the size
difference between the light emitting layers and the cor-
responding effective light emitting regions of sub-pixels
at different positions are approximately the same, and

for example, the minimum values of the size difference
can be in the range from 7 to 9 microns, and for example,
the minimum values of the size difference can be in the
range from 6 to 8 microns.
[0159] For example, as shown in FIG. 1A and FIG. 2,
along the third direction, the difference between the max-
imum size of the second color light emitting layer 210
and the maximum size of the second effective light emit-
ting region 201 is a first difference; along the fourth di-
rection, the difference between the maximum size of the
second color light emitting layer 210 and the maximum
size of the second effective light emitting region 201 is a
second difference; and the first difference is less than
the second difference, so as to reduce the influence of
process margin on the second color sub-pixel in the width
direction of the second effective light emitting region.
[0160] For example, as shown in FIG. 1A and FIG. 2,
in the second color sub-pixel 200, the ratio of the maxi-
mum size of the second color light emitting layer 210
along the third direction to the maximum size of the sec-
ond color light emitting layer 210 along the fourth direction
is less than the ratio of the maximum size of the second
effective light emitting region 201 along the third direction
to the maximum size of the second effective light emitting
region 201 along the fourth direction, so as to reduce the
influence of process margin on the second color sub-
pixel in the width direction of the second effective light
emitting region. That is, the ratio of the maximum size of
the second color light emitting layer along the length di-
rection of the second effective light emitting region to the
maximum size of the second color light emitting layer
along the width direction of the second effective light emit-
ting region is less than the ratio of the maximum size of
the second effective light emitting region along the length
direction of the second effective light emitting region to
the maximum size of the second effective light emitting
region along the width direction of the second effective
light emitting region. In some embodiments, the ratio of
the maximum size of the second color light emitting layer
210 along the third direction to the maximum size of the
second color light emitting layer 210 along the fourth di-
rection, i.e., the ratio of the size of the second color light
emitting layer 210 in the length direction to the size of
the second color light emitting layer 210 in the width di-
rection, is approximately in the range from 0.8 to 1.2, and
for example, in the range from 0.9-1.1, and for example,
it can be 1. The size of the second color light emitting
layer 210 in the length direction and the size of the second
color light emitting layer 210 in the width direction are
approximately the same, so that the symmetry of the pat-
tern of the second color light emitting layer 210 is better,
and during the FMM process, the opening on the FMM
corresponding to the pattern of the second color light
emitting layer 210 is deformed better, and the formed
pattern of the second color light emitting layer 210 is more
accurate.
[0161] For example, as shown in FIG. 1A, the planar
shape (i.e., the shape of the orthographic projection on
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the base substrate) of the second color light emitting layer
210 of the second color sub-pixel 200 can be substantially
circular, but is not limited to thereto, and the planar shape
can also be oval or polygonal, such as quadrilateral, pen-
tagonal, hexagonal, octagonal, etc. For example, FIG.
1B is a partial planar structural view of a display panel in
another example of the embodiment of the present dis-
closure. As shown in FIG. 1B, the display panel in the
present example differs from the display panel shown in
FIG. 1A in that the shape of the second color light emitting
layer of the second color sub-pixel can be approximately
a rounded rectangle or a rounded square. The shape of
the second color light emitting layer of the second color
sub-pixel can also be any other shape, such as a triangle,
a quadrilateral, a pentagon, a hexagon, an octagon, etc.,
and it can be a symmetrical pattern, can be a centrosym-
metric pattern, and can also be any other irregular pat-
tern. It can be designed according to the layout space of
the display panel and the opening distribution on FMM,
so as to improve the aperture ratio, match the alignment
accuracy, or to reduce the deformation of the opening
pattern on FMM.
[0162] For example, taking that the shape of the sec-
ond color light emitting layer 210 of the second color sub-
pixel 200 is circular as an example, because the opening
401 of the pixel defining layer 400 defining the second
effective light emitting region 201 of the second color
sub-pixel 200 has a long axis and a short axis, the second
color light emitting layer 210 having a circular shape cov-
ers the opening 401 of the pixel defining layer 400, and
in the long axis direction and the short axis direction cor-
responding to the opening 401 of the pixel defining layer
40, the second color light emitting layer 210 includes por-
tions located at the outer side of the opening 401 of the
pixel defining layer 400, that is, portions covering the sur-
face of the pixel defining layer 400 away from the base
substrate 10. The maximum size and coverage area of
the second color light emitting layer 210 covering the
pixel defining layer 400 in the fourth direction (i.e., the
short axis direction) are both greater than the maximum
size and coverage area of the second color light emitting
layer 210 covering the pixel defining layer 400 in the third
direction (i.e., the long axis direction). Taking that the
shape of the second color light emitting layer 210 of the
second color sub-pixel 200 is oval or hexagonal as an
example, the second color light emitting layer 210 covers
the opening 401 of the pixel defining layer 400, in the
long axis direction and the short axis direction of the
opening 401 in the pixel defining layer 400 corresponding
to the second color light emitting layer, the second color
light emitting layer 210 includes portions located at the
outer side of the opening 401 of the pixel defining layer
400, that is, portions covering the surface of the pixel
defining layer 400 away from the base substrate 10. The
maximum size and coverage area of the second color
light emitting layer 210 covering the pixel defining layer
400 at a first set of opposite sides which are opposite to
each other in the fourth direction (i.e., the short axis di-

rection) are both greater than the maximum size and cov-
erage area of the second color light emitting layer 210
covering the pixel defining layer 400 at a second set of
opposite sides which are opposite to each other in the
third direction (i.e., the long axis direction), that is, the
ratio of the long axis to the short axis of the second color
light emitting layer 210 is less than the ratio of the long
axis to the short axis of the opening 401 of the second
effective light emitting region 201. The maximum size of
the second color light emitting layer 210 in the third di-
rection is the length of the second color light emitting
layer 210 along the long axis direction, and the maximum
size of the second color light emitting layer 210 in the
fourth direction is the length of the second color light emit-
ting layer 210 along the short axis direction.
[0163] For example, FIG. 3 is a partial cross-sectional
structural view taken along line BB shown in FIG. 1A. As
shown in FIG. 1A and FIG. 3, the display panel further
includes a plurality of third color sub-pixels 300 located
in the display region 11 on the base substrate 10, the
plurality of first color sub-pixels 100 and the plurality of
third color sub-pixels 300 are alternately arranged along
the first direction and the second direction, and the plu-
rality of third color sub-pixels 300 and the plurality of sec-
ond color sub-pixels 200 are alternately arranged along
the short axis direction of the second color sub-pixel 200.
Therefore, in the pixel arrangement structure adopted by
the embodiment of the present disclosure, the second
color sub-pixels are arranged in a matrix along row di-
rection and column direction, the first color sub-pixels
and third color sub-pixels are alternately arranged in rows
and columns, second color sub-pixel rows and first color
sub-pixel rows are alternately arranged in the column
direction, and second color sub-pixel columns and first
color sub-pixel columns are alternately arranged in the
row direction. And each second color sub-pixel is sur-
rounded by two first color sub-pixels and two third color
sub-pixels. For one second color sub-pixel, two first color
sub-pixels are located on both sides of the second color
sub-pixel in the third direction, and two third color sub-
pixels are located on both sides of the second color sub-
pixel in the fourth direction; alternatively, two first color
sub-pixels are located on both sides of the second color
sub-pixel in the fourth direction, and two third color sub-
pixels are located on both sides of the second color sub-
pixel in the third direction. The third direction, for example,
is the first direction (e.g., row direction) rotated counter-
clockwise by an acute angle, such as 45 degrees, and
the fourth direction, for example, is the first direction ro-
tated clockwise by an acute angle, such as 45 degrees.
The third direction and the fourth direction can also be
interchanged. The third direction and the fourth direction
are intersected with both the first direction and the second
direction.
[0164] For example, a plurality of first color sub-pixels
and a plurality of second color sub-pixels are alternately
arranged along the third direction to form a first group, a
plurality of third color sub-pixels and a plurality of second
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color sub-pixels are alternately arranged along the third
direction to form a second group, and the first group and
the second group are alternately distributed along the
fourth direction. The second color sub-pixels in the sec-
ond group and the first color sub-pixels in the first group
are alternately arranged in the fourth direction, and the
second color sub-pixels in the first group and the third
color sub-pixels in the second group are alternately ar-
ranged in the fourth direction. The above mentioned U
direction corresponds to each second color sub-pixel,
the U direction corresponding to some second color sub-
pixels is the fourth direction, and the U direction corre-
sponding to some other second color sub-pixels is the
third direction.
[0165] In some embodiments, the first color sub-pixel,
the second color sub-pixel and the third color sub-pixel
can also have the same color. For example, the first color
sub-pixel and the second color sub-pixel emit light with
the same color (for example, the light emitting layers of
the first color sub-pixel and the second color sub-pixel
may have the same material or the first color sub-pixel
and the second color sub-pixel have the same light emit-
ting element structure). In some embodiments, for exam-
ple, the first color sub-pixel and the third color sub-pixel
emit light with the same color. For example, a fourth color
sub-pixel can be included, and light emitted by the fourth
color sub-pixel may have different color from light emitted
by any one of the first color sub-pixels, the second color
sub-pixels and the third color sub-pixels, or light emitted
by the fourth color sub-pixels may have the same color
as light emitted by one of the first color sub-pixels, the
second color sub-pixels and the third color sub-pixels.
[0166] In the above embodiments, the luminous color,
size, shape and position distribution of respective sub-
pixels can be freely combined. For example, the size and
shape of the sub-pixels can be partly the same and partly
different; or totally the same; or completely different. For
example, some sub-pixels have the same size but differ-
ent shapes. For example, some sub-pixels have substan-
tially the same shape and outline, but different areas. For
example, there may be different numbers of second color
sub-pixels around different first color sub-pixels, and the
number may be 2, 3, 4, 5, 6, 7, 8, etc. These second color
sub-pixels may have approximately the same distance
from the first color sub-pixel, or some of these second
color sub-pixels have the same distance from the first
color sub-pixel and some of these second color sub-pix-
els have different distances from the first color sub-pixel.
For example, there may be different numbers of third
color sub-pixels around different second color sub-pixels,
and the number may be 2, 3, 4, 5, 6, 7, 8, etc. These third
color sub-pixels may have approximately the same dis-
tance from the second color sub-pixel, or some of these
third color sub-pixels have the same distance from the
second color sub-pixel and some of these third color sub-
pixels have different distances from the second color sub-
pixel. For example, there may be different numbers of
second color sub-pixels around different third color sub-

pixels, and the number may be 2, 3, 4, 5, 6, 7, 8, etc.
These second color sub-pixels may have approximately
the same distance from the third color sub-pixel, or some
of these second color sub-pixels have the same distance
from the third color sub-pixel and some of these second
color sub-pixels have different distances from the third
color sub-pixel.
[0167] For example, as shown in FIG. 1A and FIG. 2,
the plurality of third color sub-pixels 300 include a plurality
of third effective light emitting regions 301, the area of
one second effective light emitting region 201 is smaller
than the area of one third effective light emitting region
301, and the plurality of third color sub-pixels 300 include
a plurality of third color light emitting layers 310 located
in corresponding openings 401 and on the pixel defining
layer 400 surrounding the corresponding openings 401,
the plurality of third color light emitting layers 310 included
in the plurality of third color sub-pixels 300 are spaced
apart from each other, the area ratio between the ortho-
graphic projections of the third color light emitting layer
310 and the third effective light emitting region 301 cor-
responding to the same third color sub-pixel 300 on the
base substrate is a third area ratio, and the third area
ratio is less than the second area ratio.
[0168] For example, the third area ratio is greater than
1. For example, the third area ratio can be in the range
from 1 to 10. For example, the third area ratio can be in
the range from 2 to 8. For example, the third area ratio
can be in the range from 3 to 7. For example, the first
area ratio can be in the range from 3 to 5. For example,
the third area ratio can be in the range from 3 to 5. For
example, the second area ratio can be about in the range
from 5 to 7. For example, the first area ratio can be about
in the range from 4 to 5. For example, the second area
ratio can be about in the range from 6 to 7. For example,
the third area ratio can be about in the range from 3 to
4. For example, the third area ratio can be in the range
from 1.5 to 7. For example, the third area ratio can be in
the range from 2 to 3. For example, the third area ratio
can be in the range from 3 to 4.
[0169] For example, the first color sub-pixel 100 is a
red sub-pixel, the second color sub-pixel 200 is a green
sub-pixel, and the third color sub-pixel 300 is a blue sub-
pixel.
[0170] For example, the luminous efficiency of the third
color sub-pixel is less than the luminous efficiency of the
second color sub-pixel.
[0171] For example, the luminous efficiency of the third
color sub-pixel is less than the luminous efficiency of the
first color sub-pixel.
[0172] For example, the ratio of the luminous efficiency
of the third color sub-pixel to the luminous efficiency of
the second color sub-pixel is in the range from 0.3 to 1.
For example, the ratio of the luminous efficiency of the
third color sub-pixel to the luminous efficiency of the sec-
ond color sub-pixel is in the range from 0.4 to 1. For ex-
ample, the ratio of the luminous efficiency of the third
color sub-pixel to the luminous efficiency of the second
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color sub-pixel is in the range from 0.5 to 1. For example,
the ratio of the luminous efficiency of the third color sub-
pixel to the luminous efficiency of the second color sub-
pixel is in the range from 0.6 to 1. For example, the ratio
of the luminous efficiency of the third color sub-pixel to
the luminous efficiency of the second color sub-pixel is
in the range from 0.7 to 1. For example, the ratio of the
luminous efficiency of the third color sub-pixel to the lu-
minous efficiency of the second color sub-pixel is in the
range from 0.8 to 1. For example, the ratio of the luminous
efficiency of the third color sub-pixel to the luminous ef-
ficiency of the second color sub-pixel is in the range from
0.9 to 1.
[0173] For example, the ratio of the luminous efficiency
of the third color sub-pixel to the luminous efficiency of
the first color sub-pixel is in the range from 0.5 to 1. For
example, the ratio of the luminous efficiency of the third
color sub-pixel to the luminous efficiency of the first color
sub-pixel is in the range from 0.6 to 1. For example, the
ratio of the luminous efficiency of the third color sub-pixel
to the luminous efficiency of the first color sub-pixel is in
the range from 0.7 to 1. For example, the ratio of the
luminous efficiency of the third color sub-pixel to the lu-
minous efficiency of the first color sub-pixel is in the range
from 0.8 to 1. For example, the ratio of the luminous ef-
ficiency of the third color sub-pixel to the luminous effi-
ciency of the first color sub-pixel is in the range from 0.9
to 1.
[0174] For example, the third area ratio corresponding
to the third color sub-pixel is less than the second area
ratio corresponding to the second color sub-pixel.
[0175] For example, the third area ratio corresponding
to the third color sub-pixel is less than the first area ratio
corresponding to the first color sub-pixel.
[0176] For example, the magnitude of the luminous ef-
ficiency of a sub-pixel refers to the intensity of light emit-
ted from a light emitting element of the sub-pixel under
the same electrical signal condition. If the light intensity
of a sub-pixel is large, the luminous efficiency is consid-
ered to be large. For example, the same electrical signal
condition means that the voltage written to the data line
is the same. For example, the same electrical signal con-
dition means that the current written into the light emitting
element has the same magnitude. For example, the lu-
minous efficiency of a sub-pixel refers to the current den-
sity flowing through a light emitting element under the
same electrical signal condition.
[0177] For example, the aperture ratio of one third color
sub-pixel is greater than the aperture ratio of one second
color sub-pixel.
[0178] For example, the aperture ratio of one third color
sub-pixel is greater than the aperture ratio of one first
color sub-pixel.
[0179] For example, the aperture ratio of the third color
sub-pixel refers to the area ratio of the region of the third
color sub-pixel actually used for emitting light to the dis-
play region.
[0180] For example, the ratio of the aperture ratio of

the first color sub-pixel to the aperture ratio of the third
color sub-pixel is approximately 1: (1.1-1.9). For exam-
ple, the ratio of the aperture ratio of the first color sub-
pixel to the aperture ratio of the third color sub-pixel is
approximately 1: (1.2-1.8). For example, the ratio of the
aperture ratio of the first color sub-pixel to the aperture
ratio of the third color sub-pixel is approximately 1:
(1.3-1.7). For example, the ratio of the aperture ratio of
the first color sub-pixel to the aperture ratio of the third
color sub-pixel is approximately 1: (1.4-1.6). For exam-
ple, the ratio of the aperture ratio of the first color sub-
pixel to the aperture ratio of the third color sub-pixel is
approximately 1: (1.2-1.5).
[0181] For example, the ratio of the aperture ratio of
the second color sub-pixel to the aperture ratio of the
third color sub-pixel is approximately 1: (1.1-1.9). For ex-
ample, the ratio of the aperture ratio of the second color
sub-pixel to the aperture ratio of the third color sub-pixel
is approximately 1: (1.2-1.8). For example, the ratio of
the aperture ratio of the second color sub-pixel to the
aperture ratio of the third color sub-pixel is approximately
1: (1.3-1.7). For example, the ratio of the aperture ratio
of the second color sub-pixel to the aperture ratio of the
third color sub-pixel is approximately 1: (1.4-1.6). For ex-
ample, the ratio of the aperture ratio of the second color
sub-pixel to the aperture ratio of the third color sub-pixel
is approximately 1: (1.2-1.5).
[0182] For example, in the display region, the number
of second color sub-pixels is greater than the number of
first color sub-pixels.
[0183] For example, in the display region, the ratio of
the number of the second color sub-pixels to the number
of the first color sub-pixels is about 2.
[0184] For example, the ratio of the aperture ratio of
the first color sub-pixel to the aperture ratio of the second
color sub-pixel is in the range from 0.5 to 1.6. For exam-
ple, the ratio of the aperture ratio of the first color sub-
pixel to the aperture ratio of the second color sub-pixel
is in the range from 0.5 to 1. For example, the ratio of the
aperture ratio of the first color sub-pixel to the aperture
ratio of the second color sub-pixel is in the range from
0.6 to 1. For example, the ratio of the aperture ratio of
the first color sub-pixel to the aperture ratio of the second
color sub-pixel is in the range from 0.7 to 1. For example,
the ratio of the aperture ratio of the first color sub-pixel
to the aperture ratio of the second color sub-pixel is in
the range from 0.8 to 1. For example, the ratio of the
aperture ratio of the first color sub-pixel to the aperture
ratio of the second color sub-pixel is in the range from
0.9 to 1. For example, the ratio of the aperture ratio of
the first color sub-pixel to the aperture ratio of the second
color sub-pixel is in the range from 1 to 1.1. For example,
the ratio of the aperture ratio of the first color sub-pixel
to the aperture ratio of the second color sub-pixel is in
the range from 1 to 1.2. For example, the ratio of the
aperture ratio of the first color sub-pixel to the aperture
ratio of the second color sub-pixel is in the range from 1
to 1.3. For example, the ratio of the aperture ratio of the
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first color sub-pixel to the aperture ratio of the second
color sub-pixel is in the range from 1 to1.4. For example,
the ratio of the aperture ratio of the first color sub-pixel
to the aperture ratio of the second color sub-pixel is in
the range from 1 to 1.5.
[0185] For example, as shown in FIG. 1A and FIG. 3,
the third color sub-pixel 300 includes a third effective light
emitting region 301, and the area of the second effective
light emitting region 201 is smaller than the area of the
third effective light emitting region 301. Each third color
sub-pixel 300 includes a third color light emitting layer
310 located in the opening 401 of the pixel defining layer
400 and on the pixel defining layer 400, and the plurality
of third color light emitting layers 310 included in the plu-
rality of third color sub-pixels 300 are spaced apart from
each other. The area ratio between the orthographic pro-
jections of the third color light emitting layer 310 and the
third effective light emitting region 301 of each first color
sub-pixel 300 on the base substrate 10 is smaller than
the area ratio between the orthographic projections of
the second color light emitting layer 210 and the second
effective light emitting region 201 of each second color
sub-pixel 200 on the base substrate 10. In the embodi-
ment of the present disclosure, the area ratio between
the second color light emitting layer and the second ef-
fective light emitting region of the second color sub-pixel
is set to be greater than the area ratio between the third
color light emitting layer and the third effective light emit-
ting region of the third color sub-pixel, so that the preci-
sion margin of the evaporation process of the second
color sub-pixel with the effective light emitting region hav-
ing a relatively smaller area can be set to be relatively
larger, and thus, the quality of the second color light emit-
ting layer formed in the second effective light emitting
region is more stable, thereby reducing the influence of
deviation or fluctuation brought by the evaporation proc-
ess on the display quality of each sub-pixel.
[0186] In some embodiments, the magnitude of the ar-
ea of the first effective light emitting region of the first
color sub-pixel, the magnitude of the area of the second
effective light emitting region of the second color sub-
pixel and the magnitude of the area of the third effective
light emitting region of the third color sub-pixel do not
meet the requirements of the above embodiments (for
example, the area of the second effective light emitting
region 201 is not smaller than the area of the third effec-
tive light emitting area 301, and for example, the area of
the second effective light emitting region 201 is not small-
er than the area of the first effective light emitting region
101). However, due to the high requirement of process
margin for the light emitting layer of a certain color, or
due to some characteristics (such as diffusivity, volatility,
adhesion, etc.) of the material of the light emitting layer
of a certain color, the area ratio between the light emitting
layer and the effective light emitting region of the sub-
pixel with the certain color can set to be greater or less
than the area ratio between the light emitting layer and
the effective light emitting region of the sub-pixel with

another color. In some embodiments, due to different ap-
plication scenarios or different display conditions or dif-
ferent display regions, the area ratio between the light
emitting layer and the effective light emitting region of a
certain sub-pixel can be set to be greater or less than the
area ratio between the light emitting layer and the effec-
tive light emitting region of another sub-pixel, which does
not necessarily satisfy the magnitude relationship of the
corresponding effective light emitting region, or the mag-
nitude relationship of the corresponding luminous effi-
ciency or the magnitude relationship of the corresponding
aperture ratio. That is, the magnitude relationship of the
effective light emitting region, or the magnitude relation-
ship of the luminous efficiency, or the magnitude rela-
tionship of the aperture ratio, is not a necessary require-
ment for the area ratio between the light emitting layer
and the effective light emitting region, and factors affect-
ing the area ratio between the light emitting layer and the
effective light emitting region may also include process,
materials, specific applications, formation, etc. For ex-
ample, as shown in FIG. 1A to FIG. 3, the area of the first
effective light emitting region 101 of each first color sub-
pixel 100 is smaller than the area of the third effective
light emitting region 301 of each third color sub-pixel 300.
Considering the different lifetime and luminous efficiency
of luminescent materials of the light emitting layers of
different color sub-pixels, the area of the effective light
emitting region of each red sub-pixel is set smaller than
the area of the effective light emitting region of each blue
sub-pixel.
[0187] For example, the area ratio between the ortho-
graphic projections of the first color light emitting layer
110 and the first effective light emitting region 101 of each
first color sub-pixel 100 on the base substrate 10 is great-
er than the area ratio between the orthographic projec-
tions of the third color light emitting layer 310 and the
third effective light emitting region 301 of each third color
sub-pixel 300 on the base substrate 10. In the embodi-
ment of the present disclosure, the area ratio between
the first color light emitting layer and the first effective
light emitting region of the first color sub-pixel is set to
be greater than the area ratio between the third color light
emitting layer and the third effective light emitting region
of the third color sub-pixel, so that the precision margin
of the evaporation process of the second color sub-pixel
having the effective light emitting region of a relatively
smaller area can be set to be relatively larger, and thus,
the quality of the second color light emitting layer formed
in the second effective light emitting region is more stable,
thereby reducing the influence of deviation or fluctuation
brought by the evaporation process on the display quality
of each sub-pixel. An overlapping part between the first
color light emitting layer of one first color sub-pixel and
the light emitting layers of other sub-pixels is a first over-
lapping part, an overlapping part between the third color
light emitting layer of one third color sub-pixel and the
light emitting layers of other sub-pixels is a second over-
lapping part, and an overlapping part between the second
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color light emitting layer of one second color sub-pixel
and the light emitting layers of other sub-pixels is a third
overlapping part. The area ratio between the orthograph-
ic projections of the first overlapping part and the first
color light emitting layer on the base substrate, and the
area ratio between the orthographic projections of the
second overlapping part and the third color light emitting
layer on the base substrate are both smaller than the
area ratio between the orthographic projections of the
third overlapping part and the second color light emitting
layer on the base substrate.
[0188] For example, as shown in FIG. 1A and FIG. 1C,
the embodiment of the present disclosure illustratively
shows that the shapes of the openings 401 defining the
effective light emitting regions of the first color sub-pixel
100 and the third color sub-pixel 300 are both square or
octagonal, that is, the shapes of the first effective light
emitting region 101 and the third effective light emitting
region 301 are both square or octagonal; the shapes of
the openings on the mask plate used to form the light
emitting layers of the first color sub-pixel 100 and the
third color sub-pixel 300 are also square or octagonal,
that is, the planar shapes of the first color light emitting
layer 110 and the third color light emitting layer 310 are
both substantially square or octagonal; the shape of the
opening 401 for forming the second effective light emit-
ting region 201 of the second color sub-pixel 200 is el-
liptical, and the shape of the opening on the mask plate
used to form the second color light emitting layer 210 is
circular.
[0189] For example, the shape of the first color light
emitting layer 110 is substantially square or rhombic, the
side length of an opening on the mask plate correspond-
ing to the first color light emitting layer can be 33 microns;
the opening 401 defining the first effective light emitting
region 101 has a shape of substantially square or rhom-
bic, and the side length thereof can be 15.2 microns. For
example, the shape of the second color light emitting
layer 210 is substantially round or octagonal, the diam-
eter of an opening on the mask plate corresponding to
the second color light emitting layer can be 33 microns;
a shape of the opening 401 defining the second effective
light emitting region 201 is substantially any one selected
from the group of an oval, an olive, a hexagon, an octagon
and a rectangle, and a long axis thereof can be 14 mi-
crons, and a short axis thereof can be 12 microns. For
example, the diameter of an octagon can be the size of
the octagon in a direction passing through the geometric
center of the octagon and perpendicular to a pair of op-
posite sides of the octagon. For example, the shape of
the third color light emitting layer 310 is substantially
square or rhombic, and the diagonal length of an opening
on the mask plate corresponding to the third color light
emitting layer can be 50 microns; the opening 401 defin-
ing the third effective light emitting region 301 has a
shape of substantially square or rhombic, and the side
length thereof can be 18.3 microns. For example, the
long axis of a hexagon, an octagon or a rectangle can

be in the length direction thereof, and the short axis there-
of can be in the width direction thereof, such as a direction
perpendicular to the long axis direction. For example,
each polygonal pattern described above can be a round-
ed corner pattern.
[0190] For example, the area of the orthographic pro-
jection (the area of the planar shape) of the first color
light emitting layer 110 of the first color sub-pixel 100 on
the base substrate 10 can be 900-1200 square microns,
such as 1000-1100 square microns, and the area of the
first effective light emitting region 101 can be 150-300
square microns, such as 220-240 square microns, and
a ratio between the area of the orthographic projection
of the first color light emitting layer and the area of the
first effective light emitting region is 3-6, such as 4-5. For
example, the area of the planar shape of the second color
light emitting layer 210 of the second color sub-pixel 200
can be 700-1000 square microns, such as 800-900
square microns, and the area of the second effective light
emitting region 201 can be 100-200 square microns, such
as 100-150 square microns, and a ratio between the area
of the planar shape of the second color light emitting layer
and the area of the second effective light emitting region
is 5-8, such as 6-7. For example, the area of the planar
shape of the third color light emitting layer 310 of the third
color sub-pixel 300 can be 1000-1500 square microns,
such as 1200-1300 square microns, and the area of the
third effective light emitting region 301 can be 200-500
square microns, such as 300-400 square microns, and
a ratio between the area of the planar shape of the third
color light emitting layer and the area of the third effective
light emitting region is 2-6, such as 3-4. According to the
above data, it can be seen that the area ratio between
the area of the planar shape of the second color light
emitting layer and the area of the second effective light
emitting region of the second color sub-pixel is greater
than the area ratio between the area of the planar shape
of the first color light emitting layer and the area of the
first effective light emitting region of the first color sub-
pixel, and the area ratio between the area of the planar
shape of the first color light emitting layer and the area
of the first effective light emitting region of the first color
sub-pixel is greater than the area ratio between the planar
shape of the area of the third color light emitting layer
and the area of the third effective light emitting region of
the third color sub-pixel.
[0191] For example, as shown in FIG. 1A to FIG. 3, the
first color light emitting layer 110 and the second color
light emitting layer 210 arranged along the third direction
and adjacent to each other are overlapped, and the sec-
ond color light emitting layer 210 and the third color light
emitting layer 310 arranged along the fourth direction and
adjacent to each other are overlapped. That is, the
boundary of the second color light emitting layer 210 can
be overlapped to some extent with the boundary of the
first color light emitting layer 110, and the boundary of
the second color light emitting layer 210 can also be over-
lapped to some extent with the boundary of the third color
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light emitting layer 310, thereby improving the resolution
of the display panel and improving the process margin.
"Overlap" in the embodiment of the present disclosure
means that two items are overlapped in the direction per-
pendicular to the base substrate, that is, the orthographic
projections of the two items on the base substrate have
an overlapping part.
[0192] For example, the formation order of the light
emitting layers of the sub-pixels can be as follows: the
first color light emitting layer, the second color light emit-
ting layer and the third color light emitting layer, or the
third color light emitting layer, the first color light emitting
layer and the second color light emitting layer. For ex-
ample, taking the order in which the first color light emit-
ting layer, the second color light emitting layer and the
third color light emitting layer are sequentially formed as
an example, the boundary of the third color light emitting
layer covers the boundary of the second color light emit-
ting layer, and the boundary of the second color light
emitting layer covers the boundary of the first color light
emitting layer. For example, the planar shapes of the first
color light emitting layer and the third color light emitting
layer are rectangular, the light emitting layers at the po-
sitions of opposite sides or corners of the first color light
emitting layer and the third color light emitting layer may
be overlapped or may not be overlapped; the planar
shape of the second color light emitting layer is circular
or elliptical, a part of the second color light emitting layer
close to the side or corner of the first color light emitting
layer may not be overlapped with the first color light emit-
ting layer, and a part of the second color light emitting
layer close to the side or corner of the third color light
emitting layer may not be overlapped with the third color
light emitting layer.
[0193] For example, as shown in FIG. 1A to FIG. 3, an
overlapping part between the first color light emitting lay-
er 110 of one first color sub-pixel 100 and light emitting
layers of other sub-pixels is a forth overlapping part, an
overlapping part between the third color light emitting lay-
er 310 of one third color sub-pixel 300 and light emitting
layers of other sub-pixels is a fifth overlapping part, and
an overlapping part between the second color light emit-
ting layer 210 of one second color sub-pixel 200 and light
emitting layers of other sub-pixels is a sixth overlapping
part. The area ratio between the orthographic projection
of forth overlapping part on the substrate 10 and the or-
thographic projection of the first color light emitting layer
110 on the base substrate 10, and the area ratio between
the orthographic projection of fifth overlapping part on
the base substrate 10 and the orthographic projection of
the third color light emitting layer 310 on the base sub-
strate 10, are both smaller than the area ratio between
the orthographic projection of sixth overlapping part on
the base substrate 10 and the orthographic projection of
the second color light emitting layer 210 on the base sub-
strate 10.
[0194] For example, the second color light emitting lay-
er 210 of the second color sub-pixel 200 are overlapped

with other color sub-pixels in both the third direction and
the fourth direction. For example, the boundary of the
second color light emitting layer 210 is overlapped with
the boundary of an adjacent first color light emitting layer
110 in the length direction of the effective light emitting
region of the second color light emitting layer 210, and
the boundary of the second color light emitting layer 210
is overlapped with the boundary of an adjacent third color
light emitting layer 310 in the width direction of the effec-
tive light emitting region of the second color light emitting
layer 210.
[0195] For example, as shown in FIG. 1A to FIG. 3, the
first color light emitting layer 110 and the third color light
emitting layers 310 adjacent to each other are not over-
lapped, that is, the boundary of the first color light emitting
layer 110 may not be overlapped with the boundary of
third color light emitting layer 310 adjacent to the first
color light emitting layer. The above-mentioned "adja-
cent" means that there is no other first color light emitting
layer or third color light emitting layer between the first
color light emitting layer and the third color light emitting
layer, and can mean that the first color light emitting layer
and the third color light emitting layer are adjacent along
at least one of the first direction, the second direction,
the third direction and the fourth direction.
[0196] For example, the overlapping area of the first
color light emitting layer 110 and the third color light emit-
ting layer 310 adjacent to each other is smaller than the
overlapping area of the first color light emitting layer 310
and the second color light emitting layer 210 adjacent to
each other, and the overlapping area of the third color
light emitting layer 310 and the second color light emitting
layer 210 adjacent to each other.
[0197] For example, the maximum size of an overlap-
ping part between the boundaries of the first color light
emitting layer 110 and the third color light emitting layer
310 adjacent to each other in the first direction, and the
maximum size of an overlapping part between the bound-
aries of the first color light emitting layer 110 and the third
color light emitting layer 310 adjacent to each other in
the second direction, are both smaller than the maximum
size of an overlapping part between the boundaries of
the first color light emitting layer 110 and second color
light emitting layer 210 adjacent to each other in the third
direction, and the maximum size of an overlapping part
between the boundaries of the second color light emitting
layer 210 and the third color light emitting layer 310 ad-
jacent to each other in the fourth direction. In the embod-
iment of the present disclosure, because the area of the
orthographic projection of the second color light emitting
layer on the base substrate is the smallest, the overlap-
ping area of the second color light emitting layer and other
color light emitting layers is set to be relatively large, thus
improving the process margin of the second color sub-
pixel.
[0198] For example, the distance between the center
of the light emitting layer of each sub-pixel and the center
of the corresponding effective light emitting region, i.e.,

61 62 



EP 3 961 717 A2

33

5

10

15

20

25

30

35

40

45

50

55

the pixel position accuracy (ppa) deviation, is less than
6 microns. For example, the ppa deviation can be 63
microns. For example, in the case where the display pan-
el provided by the embodiment of the present disclosure
is applied to vehicle-mounted products, the ppa deviation
of each sub-pixel can be -6 to 6 microns, such as -5 to 5
microns. For example, in the case where the display pan-
el provided by the embodiment of the present disclosure
is applied to a display device with high PPI characteris-
tics, the ppa deviation of each sub-pixel can be 61.5
microns.
[0199] For example, the area of the second color light
emitting layer of the second color sub-pixel is the small-
est, and the ppa deviation thereof accounts for the largest
proportion of the size of the light emitting layer.
[0200] The above ppa deviation can indicate the align-
ment accuracy between the fine metal mask and the dis-
play panel, which is directly reflected in the alignment
accuracy between the opening of the mask plate and the
opening of the pixel defining layer corresponding to the
same sub-pixel. The opening of the mask plate is used
to form the light emitting layer, one aspect of the align-
ment accuracy between FMM (fine metal mask) and the
display panel is the distance between the center of the
light emitting layer and the center of a corresponding
opening of the pixel defining layer.
[0201] For example, as shown in FIG. 1A to FIG. 3, the
pixel defining layer 400 includes a flat surface 403 at one
side of the pixel defining layer 400 away from the base
substrate 10, a width of the flat surface 403 between the
first effective light emitting region 101 and the second
effective light emitting region 201 adjacent to each other
in the third direction or the fourth direction is approxi-
mately equal to the width of the flat surface 403 between
the second effective light emitting region 201 and the
third effective light emitting regions 301 adjacent to each
other in the fourth direction or the third direction. That is,
the pixel defining layer gaps between sub-pixels with dif-
ferent colors (the PDL gaps) are approximately the same.
For example, the distance between adjacent first effec-
tive light emitting region and second effective light emit-
ting region along the third or fourth direction is approxi-
mately equal to the distance between adjacent second
effective light emitting region and third effective light emit-
ting region along the fourth or third direction. For exam-
ple, the distance between adjacent first effective light
emitting region and second effective light emitting region
along the length direction of the second effective light
emitting region is approximately equal to the distance
between adjacent second effective light emitting region
and third effective light emitting region along the width
direction of the second effective light emitting region.
[0202] For example, the width of the pixel defining layer
between adjacent first effective light emitting region and
second effective light emitting region in the third direction
is in the range from 15 to 25 microns; the pixel defining
layer includes a first surface away from the base sub-
strate and between adjacent first effective light emitting

region and second effective light emitting region, in a
plane parallel to the base substrate and along the third
direction, a part of the first surface covered by the first
color light emitting layer is 0.3-0.8 times the width of the
pixel defining layer. For example, a part of the first surface
covered by the second color light emitting layer is 0.3-0.8
times the width of the pixel defining layer. For example,
the width of the pixel defining layer between adjacent
third effective light emitting region and second effective
light emitting region in the third direction is in the range
from 15 to 25 microns. For example, the pixel defining
layer includes a second surface away from the base sub-
strate and between adjacent third effective light emitting
region and second effective light emitting region, in a
plane parallel to the base substrate and along the third
direction, a part of the second surface covered by the
third color light emitting layer is 0.3-0.8 times the width
of the pixel defining layer. For example, a part of the
second surface covered by the second color light emitting
layer is 0.3-0.8 times the width of the pixel defining layer.
[0203] For example, the width of a part of the pixel de-
fining layer 400 between adjacent first effective light emit-
ting region 101 and second effective light emitting region
201 along the length direction of the second effective
light emitting region 201 can be in the range from 15 to
25 microns, that is, the size of the PDL gap is about in
the range from 15 to 25 microns. For example, the size
of the PDL gap is about in the range from 16 to 18 microns.
For example, when there exists a slope at the position
of the pixel defining layer where an opening is formed,
the width of the flat surface 403 of the pixel defining layer
400 is smaller than the size of the PDL gap.
[0204] For example, the width of the part in the light
emitting layer of each sub-pixel covering the flat surface
403 of the pixel defining layer 400 is 0.3-0.8 times the
width of the pixel defining layer 400. For example, the
width of the part, which is covered, of the flat surface 403
of the pixel defining layer 400 in the light emitting layer
of each sub-pixel is 0.4 to 0.6 times the width of the flat
surface 403.
[0205] For example, in the plane parallel to the base
substrate and along the length direction (e.g., the third
direction) of the second effective light emitting region,
the part of the first surface covered by the first color light
emitting layer is 0.3-0.8 times the width of the pixel de-
fining layer. For example, in the plane parallel to the base
substrate and along the length direction (e.g., the third
direction) of the second effective light emitting region,
the part of the first surface covered by the second color
light emitting layer is 0.3-0.8 times the width of the pixel
defining layer.
[0206] For example, the width of the pixel defining layer
at each position can be the size in a direction substantially
perpendicular to the center line of the pixel defining layer
at the each position and passing through the centers of
adjacent effective light emitting regions. For example, in
the display region, the pixel defining layer is grid-shaped,
and the center line (center line CL shown in FIG. 17B) of
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the pixel defining layer at each position can be the center
line of each pixel defining layer segment constituting the
grid in the extending direction thereof, the center line is
parallel to the extending direction of the pixel defining
layer segment, and the center line can divide the pixel
defining layer segment into two parts with approximately
the same area on both sides.
[0207] In order to realize a dense arrangement of the
sub-pixels of each color, the process accuracy of each
sub-pixel is the same in the manufacturing process, and
each light emitting layer not only covers the correspond-
ing opening of the pixel defining layer, but also covers
about half of the width of the flat surface between adja-
cent openings.
[0208] For example, the length direction of one second
color sub-pixel 200 is the third direction, and the width
direction of the second color sub-pixel 200 is the fourth
direction. The first color light emitting layer 110 covers
the pixel defining layer 400 between adjacent first color
sub-pixel 100 and second color sub-pixel 200, and the
width of the part of the first color light emitting layer 110
covering the flat surface 403 of the pixel defining layer
400 in the third direction is 0.3-0.8 times the width of the
pixel defining layer 400 in the third direction; the second
color light emitting layer 210 covers the pixel defining
layer 400 between adjacent first color sub-pixel 100 and
second color sub-pixel 200, and the width of the part of
the second color light emitting layer 210 covering the flat
surface 403 of the pixel defining layer 400 in the third
direction is 0.3-0.8 times the width of the pixel defining
layer 400 in the third direction.
[0209] For example, the length direction of one second
color sub-pixel 200 is the third direction, and the width
direction of the second color sub-pixel 200 is the fourth
direction. The third color light emitting layer 310 covers
the pixel defining layer 400 between adjacent third color
sub-pixel 300 and second color sub-pixel 200, and the
width of the part of the third color light emitting layer 310
covering the flat surface 403 of the pixel defining layer
400 in the fourth direction is 0.3-0.8 times the width of
the pixel defining layer 400 in the fourth direction; the
second color light emitting layer 210 covers the pixel de-
fining layer 400 between adjacent third color sub-pixel
300 and second color sub-pixel 200, and the width of the
part of the second color light emitting layer 210 covering
the flat surface 403 of the pixel defining layer 400 in the
fourth direction is 0.3-0.8 times the width of the pixel de-
fining layer 400 in the fourth direction.
[0210] For example, as shown in FIG. 2 and FIG. 3,
the edge region of each light emitting layer includes an
annular region, which extends by about a certain width
in the direction from the outer edge to the center. In the
process of manufacturing the light emitting layer of each
color sub-pixel, each color light emitting layer will diffuse
to the periphery due to process reasons, and the internal
diffusion of the light emitting layer may be uneven, so
that a shadow region is formed. For example, the annular
region includes the shadow region. The annular region

is located at the edge region of the light emitting layer,
and the width a of the annular region can be 1-4 microns,
and for example, can be 3-4 microns, and for example,
can be 1-3 microns. For example, the average thickness
of the light emitting layer in the annular region is less than
the average thickness of the light emitting layer in the
effective light emitting region. For example, the light emit-
ting layer of the annular region is located at the outer side
of the opening of the pixel defining layer, for example, on
the pixel defining layer. For example, the light emitting
layer in the annular region is overlapped with the center
line of a corresponding pixel defining layer along the ex-
tending direction thereof. For example, the average thick-
ness of the light emitting layer in the annular region is
less than or equal to 90% of the average thickness of the
light emitting layer in the opening of the pixel defining
layer. For example, the average thickness of the light
emitting layer in the annular region is less than or equal
to 95% of the average thickness of the light emitting layer
in the opening of the pixel defining layer. For example,
the average thickness of the light emitting layer in the
annular region is less than or equal to 80% of the average
thickness of the light emitting layer in the opening of the
pixel defining layer.
[0211] For example, taking the first color light emitting
layer 110 as an example, the edge regions of the first
color light emitting layer 110 close to an adjacent second
color light emitting layer 210 and an adjacent third color
light emitting layer 310 can both be annular regions, and
the width, along the third direction, of the annular region
of the first color light emitting layer 110 close to the sec-
ond color light emitting layer 210, is a. The first color light
emitting layer 110 which is adj acent to the second color
light emitting layer 210 in the first direction has the an-
nular region, which has a width of a in the first direction.
The first color light emitting layer 110 which is adjacent
to the third color light emitting layer 210 in the second
direction has the annular region, which has a width of a
in the second direction.
[0212] For example, the annular regions of adjacent
light emitting layer patterns with different colors are over-
lapped. For example, the annular region of the red light
emitting layer and the annular region of the green light
emitting layer are overlapped. For example, the annular
region of the green light emitting layer and the annular
region of the blue light emitting layer are overlapped. For
example, the annular region of the red light emitting layer
and the annular region of the blue light emitting layer are
overlapped. For example, in at least some regions, the
annular regions of the red light emitting layer, the green
light emitting layer and the blue light emitting layer are
all overlapped.
[0213] For example, the spacing between light emitting
layers emitting light with the same color is not less than
10 microns. For example, the spacing between light emit-
ting layers emitting light with the same color is not less
than 12 microns. For example, the minimum spacing be-
tween light emitting layers of green sub-pixels is not less
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than 11 microns. For example, the minimum spacing be-
tween light emitting layers of red sub-pixels is greater
than the minimum spacing between light emitting layers
of green sub-pixels. For example, the minimum spacing
between light emitting layers of red sub-pixels is not less
than 15 microns. For example, the minimum spacing be-
tween light emitting layers of red sub-pixels is not less
than 20 microns. For example, the minimum spacing be-
tween light emitting layers of blue sub-pixels is greater
than the minimum spacing between light emitting layers
of green sub-pixels. For example, the minimum spacing
between light emitting layers of blue sub-pixels is not less
than 14 microns. For example, the minimum spacing be-
tween light emitting layers of blue sub-pixels is not less
than 18 microns.
[0214] For example, the width of a part of the pixel de-
fining layer between adjacent sub-pixels is a’, that is, the
width of PDL gap is a’; the width of the overlapping part
of adjacent light emitting layers is o, and o≥a and
ο<(0.5*a’)-a. For example, the size of the overlapping
part between adjacent first color light emitting layer and
second color light emitting layer along the third direction
is o1, o1≥a and o1<(0.5*a’)-a; the size of a part of the
pixel defining layer between adjacent third color light
emitting layer and second color light emitting layer along
the fourth direction is a’, the size of the overlapping part
of adjacent third color light emitting layer and second
color light emitting layer along the fourth direction is o2,
o2≥a and ο2<(0.5*a’)-a.
[0215] For example, as shown in FIG. 1A to FIG. 3, in
the portion of each light emitting layer located on the flat
surface 403 of the pixel defining layer 400, the area that
is not overlapped with the light emitting layers of other
sub-pixels is greater than the area that is overlapped with
the light emitting layers of other sub-pixels.
[0216] For example, the portion of the first color light
emitting layer 110 located on the flat surface 403 includes
a first part overlapped with the second color light emitting
layer 210 and a second part not overlapped with the sec-
ond color light emitting layer 210, the size of the first part
in the third direction is smaller than the size of the second
part in the third direction; the portion of the second color
light emitting layer 210 located on the flat surface 403
includes a third part overlapped with the first color light
emitting layer 110 and a fourth part not overlapped with
the first color light emitting layer 110, the size of the third
part in the third direction is smaller than the size of the
fourth part in the third direction.
[0217] For example, the portion of the third color light
emitting layer 310 located on the flat surface 403 includes
a fifth part overlapped with the second color light emitting
layer 210 and a sixth part not overlapped with the second
color light emitting layer 210, the size of the fifth part in
the fourth direction is smaller than the size of the sixth
part in the fourth direction; the portion of the second color
light emitting layer 210 located on the flat surface 403
includes a seventh part overlapped with the third color
light emitting layer 310 and an eighth part not overlapped

with the third color light emitting layer 310, the size of the
seventh part in the fourth direction is smaller than the
size of the eighth part in the fourth direction.
[0218] For example, as shown in FIG. 2, at one side
of the midline of the PDL gap, in the light emitting layer
on the pixel defining layer, the width of the part not over-
lapped with the adjacent light emitting layers is greater
than the width of the part overlapped with the adjacent
light emitting layers.
[0219] For example, as shown in FIG. 2 and FIG. 3,
the first color sub-pixel 100 further includes a second
electrode 120 between the first color light emitting layer
110 and the base substrate, the second color sub-pixel
200 further includes a second electrode 220 between the
second color light emitting layer 210 and the base sub-
strate, and the third color sub-pixel 300 further includes
a second electrode 320 between the third color light emit-
ting layer 310 and the base substrate. The second elec-
trode of each sub-pixel and the pixel defining layer 400
have an overlapping part along the direction perpendic-
ular to the base substrate, and the size of the overlapping
part is smaller than the overlapping part between the light
emitting layer of the corresponding sub-pixel and the pix-
el defining layer 400, and also smaller than the overlap-
ping part between the light emitting layer of the corre-
sponding sub-pixel and the light emitting layers of the
adjacent sub-pixels.
[0220] For example, the second electrode in each sub-
pixel includes a main body electrode (referring to FIG.
13A), and in a direction from the center of the effective
light emitting region to the edge of the effective light emit-
ting region, the size of the overlapping part between the
main body electrode and the pixel defining layer is not
greater than the size of the overlapping part between the
light emitting layer and the pixel defining layer. For ex-
ample, in each sub-pixel, the shape of the main body
electrode and the shape of the effective light emitting
region are substantially the same, or are approximate
patterns. Referring to FIG. 13A, in the first color sub-pixel,
the shape of the main body electrode 121 and the shape
of the first effective light emitting region 101 are substan-
tially the same, and for example, both are approximately
square.
[0221] For example, in a display panel, the overall ap-
erture ratio of the first color sub-pixel 100 can be 4%-
5.5%, for example, 4%-5%, and for example, 4.81%. For
example, the overall aperture ratio of the second color
sub-pixel 200 can be 4%-7%, for example, 5%-6%, and
for example, 5.49%. For example, the overall aperture
ratio of the third color sub-pixel 300 can be 5%-8%, for
example, 6%-7%, and for example, 6.97%. For example,
the PDL gap can be 18-25 microns, for example, about
24 microns, for example, about 23 microns, for example,
about 22 microns, for example, about 21 microns, for
example, about 20 microns, and for example, about 19
microns. For example, the distance between the second
electrodes of adjacent sub-pixels can be 1-6 microns, for
example, 2-4 microns, for example, 2-3 microns, and for
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example, 2.5 microns. For example, the width of the over-
lapping part between the second electrode and the pixel
defining layer can be 0.5-4 microns, for example, 1-3
microns, for example, 1-2 microns, and for example,
1.5-1.7 microns.
[0222] For example, the aperture ratio of the first color
sub-pixel can be 4.45%, the aperture ratio of the second
color sub-pixel can be 6.20%, and the aperture ratio of
the third color sub-pixel can be 8.53%. For example, the
PDL gap can be 19 microns. For example, the distance
between the second electrodes of adjacent sub-pixels
can be 5 microns, and the width of the overlapping part
between the second electrode and the pixel defining layer
can be 2.5 microns.
[0223] For example, as shown in FIG. 2, the size b of
the overlapping part between the main body electrode of
the second electrode 120 in the first color sub-pixel 100
and the pixel defining layer 400 along the third direction
is less than the size c of the overlapping part between
the first color light emitting layer 110 and the pixel defining
layer 400 along the third direction. Similarly, the size of
the overlapping part between the main body electrode of
the second electrode 220 in the second color sub-pixel
200 and the pixel defining layer 400 along the third di-
rection is less than the size of the overlapping part be-
tween the second color light emitting layer 210 and the
pixel defining layer 400 along the third direction.
[0224] It should be noted that the second electrode of
each sub-pixel includes a main body electrode (to be
described later) and a connection electrode (to be de-
scribed later) connected with the main body electrode,
and the connection electrode is configured to be con-
nected with a pixel circuit (to be described later). For ex-
ample, the "overlapping part between the second elec-
trode and the pixel defining layer" mentioned in the em-
bodiment of the present disclosure may refer to the over-
lapping part between the main body electrode of the sec-
ond electrode and the pixel defining layer.
[0225] For example, the size b of the overlapping part
between the main body electrode of the second electrode
120 in the first color sub-pixel 100 and the pixel defining
layer 400 can be less than the size of the overlapping
part between the first color light emitting layer 110 and
an adjacent second color light emitting layer 210 along
the third direction. The size of the overlapping part be-
tween the main body electrode of the second electrode
220 in the second color sub-pixel 200 and the pixel de-
fining layer 400 along the third direction is less than the
size of the overlapping part between the second color
light emitting layer 210 and an adjacent first color light
emitting layer 110 along the third direction.
[0226] For example, as shown in FIG. 3, the size d of
the overlapping part between the main body electrode of
the second electrode 220 in the second color sub-pixel
200 and the pixel defining layer 400 along the fourth di-
rection is less than the size e of the overlapping part
between the second color light emitting layer 210 and
the pixel defining layer 400 along the fourth direction.

Similarly, the size of the overlapping part between the
main body electrode 320 in the third color sub-pixel 300
and the pixel defining layer 400 along the fourth direction
is less than the size of the overlapping part between the
third color light emitting layer 310 and the pixel defining
layer 400 along the fourth direction.
[0227] For example, the size d of the overlapping part
between the second electrode 220 in the second color
sub-pixel 200 and the pixel defining layer 400 is less than
the size of the overlapping part between the second color
light emitting layer 210 and an adjacent third color light
emitting layer 310 along the fourth direction. Similarly,
the size of the overlapping part between the second elec-
trode 320 in the third color sub-pixel 300 and the pixel
defining layer 400 along the fourth direction is less than
the size of the overlapping part between the third color
light emitting layer 310 and an adjacent second color light
emitting layer 210 along the fourth direction.
[0228] For example, the width of the overlapping region
between the pixel defining layer 400 and the main body
electrode of each second electrode is greater than 1.7
microns, and for example, greater than 2 microns. If the
size of the part of the main body electrode of each second
electrode covered by the pixel defining layer is too large,
the aperture ratio of the sub-pixel will decrease; however,
if the edge of the main body electrode of the second elec-
trode is not covered by the pixel defining layer, it will
easily lead to problems of breakdown and short circuit,
etc., at the corner of the main body electrode of the sec-
ond electrode. Therefore, on the premise of avoiding
breakdown, minimizing the overlapping area between
the pixel defining layer and the second electrode can
improve the aperture ratio to the best, improve the display
brightness and reduce the power consumption.
[0229] In some embodiments, the display panel may
have no touch function, that is, it may not include touch
electrodes. In some embodiments, the touch electrodes
of the display panel may not adopt the arrangement man-
ner of touch electrode lines and bridge lines, and for ex-
ample, the touch electrodes may be electrodes having a
plane shape. In some embodiments, the material of the
touch electrode of the display panel can be metal, metal
oxide or any other conductive material.
[0230] In some embodiments, spacers can be dis-
posed on the pixel defining layer. In some embodiment,
the spacers on the pixel defining layer can be integrally
formed with the pixel defining layer. In some embodi-
ments, there may be no spacers on the pixel defining
layer. For example, the spacers are disposed on other
film layers. For example, the spacers are formed on an
opposing substrate. For example, the spacers are formed
on the mask plate. In some embodiments, the spacers
may not be overlapped with the pixel defining layer. In
some embodiments, the size and area of the spacer and
the pixel defining layer may not necessarily satisfy the
relationship in the following embodiments. For example,
the density of spacers is set to be relatively large; for
example, the number of spacers is approximately the
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same as the number of pixels, and for example, the ratio
of the number of spacers to the number of sub-pixels is
0.8-1.2. For example, in the direction of the center con-
nection line of the openings of adjacent pixel defining
layer, the size of the spacer is equivalent to the size of
the spacing between the openings of the pixel defining
layer, and for example, the ratio between the size of the
spacer and the size of the spacing between the openings
of the pixel defining layer is approximately 0.8-1.2.
[0231] With the rapid development of touch sensing
technology, many consumer electronic products, such
as mobile phones, GPS navigator systems, tablet PCs,
personal digital assistants (PDAs) and laptop PCs, have
products combined with touch function. At present, the
technology development of touch panel is very diversi-
fied, and the common technologies include resistive type,
capacitive type and optical type, etc. The capacitive touch
panel has become the mainstream touch technology be-
cause of high accuracy, multi-touch, high durability and
high touch resolution. The operation principle of the ca-
pacitive touch panel is to use sensing electrodes to detect
the capacitance changes of touch points, and to use
touch signal transmission traces connecting the elec-
trodes in different directions to transmit signals back, so
as to complete positioning.
[0232] In a capacitive touch panel technology, the
sensing electrode is made of a transparent conductive
material, such as indium tin oxide. Because the resistivity
of the transparent conductive material is higher than that
of a metal conductive material, the problem that the over-
all resistance value is too high to affect the reaction speed
may occur in the case where the transparent conductive
material is used to form the sensing electrode. Therefore,
the design of forming the sensing electrode by using a
metal mesh interwoven with metal traces instead of a
transparent conductive material, can improve the reac-
tion speed.
[0233] With the development of flexible organic light
emitting diode display devices, it has become a trend to
provide low-cost flexible touch solutions. A flexible touch
solution includes: manufacturing touch electrodes on a
thin film (e.g., an encapsulation film layer) to form a touch
screen. The encapsulation film layer can be, for example,
an inorganic layer or a stack of an organic layer and an
inorganic layer. The material of the inorganic layer can
be, for example, silicon nitride; and the material of the
organic layer can be, for example, polyimide. After form-
ing the encapsulation film layer, for example, a film layer
made of silicon dioxide is formed thereon, and then a first
metal mesh layer, a touch insulation layer and a second
metal mesh layer are sequentially formed at one side of
the silicon dioxide film layer away from the encapsulation
film layer.
[0234] According to different touch manners, the ca-
pacitive touch screens can be divided into self-capacitive
touch screens and mutual-capacitive touch screens. Be-
cause the mutual-capacitive touch screens can realize
multi-touch, the mutual-capacitive touch screens have

become the mainstream products in the current touch
screen market and the development trend in the future.
[0235] FIG. 4 is a partial planar structural view of a
touch structure in a display panel provided by an embod-
iment of the present disclosure, FIG. 5 is an enlarged
structural view of region C shown in FIG. 4, FIG. 6 is a
partial cross-sectional structural view taken along line
DD shown in FIG. 5, and FIG. 7 is a partial cross-sectional
structural view taken along line EE shown in FIG. 5. As
shown in FIG. 6, each sub-pixel further includes a first
electrode located at one side of the light emitting layer
away from the second electrode. For example, taking the
first color sub-pixel and the second color sub-pixel as
examples, the first color sub-pixel 100 includes a first
electrode 130, and the second color sub-pixel 200 in-
cludes a first electrode 230.
[0236] For example, the first electrode of each sub-
pixel can be formed as a continuous film layer, that is,
the first electrode is a common electrode of the sub-pixel.
For example, an encapsulation layer 500 covering the
display region 11 and the peripheral region 12 is provided
at one side of the first electrode away from the base sub-
strate, and the encapsulation layer 500 covers the sub-
pixels in the display region and the pixel defining layer
400. For example, the encapsulation layer 500 can in-
clude a first inorganic encapsulation layer 501, an organic
encapsulation layer 502 and a second inorganic encap-
sulation layer 503, which are sequentially stacked. For
example, a buffer layer 650 is provided at one side of the
encapsulation layer 500 away from the first electrode,
and a touch insulation layer 660 is provided at one side
of the buffer layer 650 away from the encapsulation layer
500. For example, the material of the touch insulation
layer 660 can include an inorganic material, such as sil-
icon oxide or silicon nitride, etc.
[0237] For example, as shown in FIG. 4 to FIG. 7, at
least one embodiment of the present disclosure provides
a display panel, which includes: a base substrate, includ-
ing a display region and a peripheral region located at
the peripheral of the display region; a plurality of first color
sub-pixels, located in the display region, the plurality of
first color sub-pixels being arranged along a first direction
to form a plurality of first color sub-pixel rows, the plurality
of first color sub-pixel rows being arranged along a sec-
ond direction, and adjacent first color sub-pixel rows in
the plurality of first color sub-pixel rows are shifted with
each other along the first direction; a plurality of second
color sub-pixels, located in the display region, and ar-
rayed along the first direction and the second direction,
and four second color sub-pixels surrounding one first
color sub-pixel; a plurality of third color sub-pixels, locat-
ed in the display region, the plurality of first color sub-
pixels and the plurality of third color sub-pixels being al-
ternately arranged along the first direction and the sec-
ond direction, the plurality of first color sub-pixels and the
plurality of second color sub-pixels being alternately ar-
ranged along a third direction as a first group, the plurality
of third color sub-pixels and the plurality of second color
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sub-pixels being alternately arranged along the third di-
rection as a second group, the first group and the second
group being alternately arranged along the fourth direc-
tion, and the third direction and the fourth direction being
intersected with both the first direction and the second
direction; a pixel defining layer, located in the display
region and the peripheral region, the pixel defining layer
including a plurality of openings to define effective light
emitting regions of the plurality of sub-pixels, the plurality
of first color sub-pixels including a plurality of first effec-
tive light emitting regions, the plurality of second color
sub-pixels including a plurality of second effective light
emitting regions, and the plurality of third color sub-pixels
including a plurality of third effective light emitting re-
gions. The plurality of first color sub-pixels include a plu-
rality of first color light emitting layers located in the cor-
responding openings and on the pixel defining layer sur-
rounding the corresponding openings, the plurality of
second color sub-pixels include a plurality of second color
light emitting layers located in the corresponding open-
ings and on the pixel defining layer surrounding the cor-
responding openings, the plurality of first color light emit-
ting layers included in the plurality of first color sub-pixels
are spaced apart from each other, and the plurality of
second color light emitting layers included in the plurality
of second color sub-pixels are spaced apart from each
other; the plurality of third color sub-pixels include a plu-
rality of third color light emitting layers located in the cor-
responding openings and on the pixel defining layer sur-
rounding the corresponding openings, and the plurality
of third color light emitting layers included in the plurality
of third color sub-pixels are spaced apart from each other.
[0238] The display panel further includes: an encap-
sulation layer, located in the display region and the pe-
ripheral region; a first touch electrode layer, located at
one side of the encapsulation layer away from the base
substrate, the first touch electrode layer including a plu-
rality of first touch electrodes extending along the first
direction and a plurality of second touch electrodes ex-
tending along the second direction, each first touch elec-
trode including a plurality of first touch electrode units,
each second touch electrode including a plurality of sec-
ond touch electrode units, the first touch electrode layer
including a plurality of touch electrode lines, the plurality
of touch electrode lines being intersected to form a plu-
rality of first meshes, and both each first touch electrode
unit and each second touch electrode unit including a
plurality of communicated first meshes; a second touch
electrode layer, including a plurality of connection bridg-
es, the second touch electrode layer including a plurality
of bridge lines, the plurality of bridge lines being inter-
sected to form a plurality of second meshes, each con-
nection bridge including a plurality of communicated sec-
ond meshes, and adjacent second touch electrode units
being electrically connected through at least one connec-
tion bridge; a touch insulation layer, located between the
first touch electrode layer and the second touch electrode
layer, and the second touch electrode unit being electri-

cally connected with the connection bridge through a via
hole penetrating through the touch insulation layer. The
orthographic projection of the plurality of touch electrode
lines in the display region on the base substrate is located
within the orthographic projection of the pixel defining
layer on the base substrate.
[0239] In some embodiments, the first color sub-pixel,
the second color sub-pixel and the third color sub-pixel
may not be arranged according to the above embodi-
ments. The touch electrode line and bridge line of each
touch electrode are located at the spacing between the
light emitting regions of the sub-pixels, and for example,
the orthographic projection of the touch electrode line
and bridge line of each touch electrode can be substan-
tially located within the orthographic projection of the pix-
el defining layer on the base substrate. In some embod-
iments, only a partial region of the display panel has a
touch function, and the touch electrode line and bridge
line of each touch electrode may be arranged only in this
partial region. In some embodiments, the touch electrode
line and bridge line of each touch electrode are located
on another substrate opposite to the base substrate. In
some embodiments, the touch electrode line and bridge
line of each touch electrode are located on a touch sub-
strate, and the touch substrate and the base substrate
with pixel structures are assembled to form a display pan-
el with touch function. In some embodiments, the mag-
nitude relationship of the area ratio between the light
emitting layer of the sub-pixel and the corresponding ef-
fective light emitting region in the display panel can be
the same as that set in the above embodiments. In some
embodiments, the magnitude relationship of the area ra-
tio between the light emitting layer of the sub-pixel and
the corresponding effective light emitting region in the
display panel can be different from that set in the above
embodiments, that is, the area ratio may have no specific
magnitude relationship, or the magnitude relationship of
the area ratio of at least some sub-pixels may not satisfy
the relationship in the above embodiments.
[0240] For example, as shown in FIG. 4 to FIG. 7, the
display panel further includes a first touch electrode layer
610 and a second touch electrode layer 620 located at
one side of the buffer layer 650 away from the encapsu-
lation layer 500. For example, the second touch electrode
layer 620 can be located between the first touch electrode
layer 610 and the encapsulation layer 500, and a touch
insulation layer 660 is further disposed between the first
touch electrode layer 610 and the second touch electrode
layer 620. The embodiment of the present disclosure is
not limited thereto, and the second touch electrode layer
620 can also be located at one side of the first touch
electrode layer 610 away from the encapsulation layer
500.
[0241] For example, the first touch electrode layer 610
includes a plurality of first touch electrodes 611 and a
plurality of second touch electrodes 612, each first touch
electrode 611 includes a plurality of first touch electrode
units 6110 arranged along a first direction, and each sec-
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ond touch electrode includes a plurality of second touch
electrode units 6120 arranged along a second direction.
The first touch electrode layer 610 includes a plurality of
touch electrode lines 6112, and the plurality of touch elec-
trode lines 6112 are intersected to form a plurality of first
meshes 601. Both each first touch electrode unit 6110
and each second touch electrode unit 6120 include a
plurality of communicated first meshes 601. Here, the
plurality of communicated first meshes refer to a plurality
of first meshes which are electrically connected and in-
tegrated.
[0242] For example, the second touch electrode layer
620 includes a plurality of connection bridges 621, each
connection bridge includes a plurality of bridge lines
6210, the plurality of bridge lines 6210 are intersected to
form a plurality of second meshes 602, each connection
bridge 621 includes a plurality of communicated second
meshes 602, and adjacent second touch electrode units
6120 are electrically connected through at least one con-
nection bridge 621. Here, the plurality of communicated
second meshes refer to a plurality of second meshes
which are electrically connected and integrated.
[0243] For example, one of the first touch electrode
611 and the second touch electrode 612 is a touch sens-
ing electrode, and the other of the first touch electrode
611 and the second touch electrode 612 is a touch driving
electrode. Both the touch sensing electrode and the
touch driving electrode are formed in the same electrode
layer, that is, in the first touch electrode layer 610. One
kind of the touch sensing electrodes and the touch driving
electrodes, such as the plurality of first touch electrode
units 6110, are directly connected, and the other kind of
the touch sensing electrodes and the touch driving elec-
trodes, such as the plurality of second touch electrode
units 6120, are disconnected at the position where adja-
cent first touch electrode units are directly connected,
and a connection bridge is formed via another electrode
layer. That is, a line of first touch electrode units 6110
arranged along the X direction are directly electrically
connected, and a line of second touch electrode units
6120 arranged along the Y direction are electrically con-
nected through a connection bridge 621 in the second
touch electrode layer 620.
[0244] For example, FIG. 4 to FIG. 5 illustratively show
that two adjacent second touch electrode units 6120 are
electrically connected through two connection bridges
621, which is not limited thereto, and two adjacent second
touch electrode units 6120 can also be electrically con-
nected through one connection bridge or more connec-
tion bridges.
[0245] For example, as shown in FIG. 4 to FIG. 7, the
orthographic projection of the plurality of touch electrode
lines 6112 located in the display region on the base sub-
strate is within the orthographic projection of the pixel
defining layer 400 on the base substrate, that is, the line
width of each touch electrode line 6112 is smaller than
the width of the PDL gap. The line width of each touch
electrode line 6112 is 2-5 microns. For example, the line

width of each touch electrode line 6112 can be 3 microns.
For example, the material of the touch electrode line can
include metal. For example, the material of the touch
electrode line can include three layers of Ti/Al/Ti. Be-
cause the touch electrode line includes metal and has a
certain width and thickness, it has a certain shielding ef-
fect on the light emitted from each color sub-pixel. In order
to make the touch electrode line not affect the balance
of the whole display, the line width of the touch electrode
line can be set relatively narrow and the touch electrode
line may not be overlapped with the effective light emitting
region of each sub-pixel.
[0246] For example, the line width of the touch elec-
trode line 6112 can be the same as the line width of the
bridge line 6210, for convenience of manufacturing,
which is not limited thereto. And the line width of the
bridge line may also be greater than the line width of the
touch electrode line.
[0247] For example, as shown in FIG. 4 to FIG. 7, in
the pixel defining layer 400, the pixel defining layer seg-
ment overlapped with the touch electrode line 6112 has
the center line extending along the extending direction
of the touch electrode line 6112. In the display region,
more than 80% of the orthographic projection of the cent-
er line on the base substrate is located in the orthographic
projection of the touch electrode line 6112 on the base
substrate. For example, in the display region, more than
90% of the orthographic projection of the center line on
the base substrate is located in the orthographic projec-
tion of the touch electrode line 6112 on the base sub-
strate. For example, except for the fracture part of the
touch electrode line 6112, the orthographic projection of
the center line on the base substrate is substantially lo-
cated in the orthographic projection of the touch electrode
line 6112 on the base substrate. For example, the center
line of the pixel defining layer extending along the ex-
tending direction of the touch electrode line can also be
a boundary line of half the width of the pixel defining layer
between the effective light emitting regions of different
color sub-pixels.
[0248] In some embodiments, the extending direction
of each part of the touch electrode line 6112 or the bridge
line may not be completely the same as the extending
direction of a corresponding pixel defining layer segment,
and for example, there exists a certain included angle
between the extending directions as mentioned above.
For example, the included angle is in the range from 0
to 30 degrees. In some embodiments, some pixel defin-
ing layer segments are special-shaped or curved por-
tions. For example, some regions have notches or pro-
truding portions, and the extending direction thereof can
be the extending trend of the main body portion or the
general extending trend of the curved portion.
[0249] In the embodiment of the present disclosure,
the touch electrode line is arranged at the middle position
of the PDL gap, and for example, the center line of the
pixel defining layer is covered by the touch electrode line,
which can prevent the touch electrode line from affecting
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the balance of the whole display of the display panel.
[0250] For example, the orthographic projection of the
center line, extending along the extending direction of
the bridge line 6210, of the surface of the pixel defining
layer 400 at one side away from the base substrate on
the base substrate, is located within the orthographic pro-
jection of the bridge line 6210 on the base substrate. In
the embodiment of the present disclosure, the touch elec-
trode line is arranged at the middle position of the PDL
gap, and for example, the center line of the pixel defining
layer is covered by the bridge line, which can prevent the
bridge line from affecting the balance of the whole display
of the display panel.
[0251] For example, as shown in FIG. 4 to FIG. 7, the
first electrode in the effective light emitting region of each
sub-pixel is not overlapped with the touch electrode line
6112 and the bridge line 6210, and the thickness of the
insulation layer between the first electrode and the sec-
ond touch electrode layer 620 in the effective light emit-
ting region of each sub-pixel is greater than the thickness
of the insulation layer between the first electrode and the
second touch electrode layer 620 in the non-light emitting
region. Because the second touch electrode layer is
formed on the encapsulation film, the distance between
the first electrode and the second touch electrode layer
is small. The signal on the first electrode is the signal
driving the light emitting layer to emit light, while the signal
on the touch electrode layer is the touch electrode signal;
these two signals are different, and interference will occur
if the distance between the first electrode and the second
touch electrode layer is set too small. Therefore, by set-
ting the thickness of the insulation layer between the first
electrode and the touch electrode layer in the effective
light emitting region of each sub-pixel to be relatively
large, the signal interference between the first electrode
and the touch electrode layer can be effectively reduced,
so as to prevent normal display or touch accuracy from
being affected.
[0252] For example, as shown in FIG. 6, the first elec-
trodes of the plurality of sub-pixels are an integral film
layer, one of the first touch electrode layer and the second
touch electrode layer which is closer to the first electrode
is a closer touch electrode layer, the distance between
the first electrode in the effective display region and the
closer touch electrode layer is greater than the distance
between the first electrode on the pixel defining layer and
the closer touch electrode layer.
[0253] For example, the first electrode is an integral
film layer, and the distance between the first electrode
located in the effective light emitting region and the first
touch electrode layer is greater than the distance be-
tween the first electrode located at the outer side of the
effective light emitting region and the first touch electrode
layer. For example, the first electrode located at the outer
side of the effective light emitting region is a portion
formed on one side of a concrete structure of the pixel
defining layer away from the base substrate and over-
lapped with the concrete structure of the pixel defining

layer. For example, there are only some light emitting
functional film layers between the first electrode located
at the outer side of the effective light emitting region and
the concrete structure of the pixel defining layer, and two
surfaces of these light emitting functional film layers are
respectively in contact with the first electrode located at
the outer side of the effective light emitting region and
the concrete structure of the pixel defining layer.
[0254] For example, in the display region, the total
thickness of insulation layers between the first electrode
located in the effective light emitting region and the closer
touch electrode layer is greater than the total thickness
of the insulation layer between the first electrode located
at the outer side of the effective light emitting region and
the closer touch electrode layer. For example, the insu-
lation layers can include insulation layers in the encap-
sulation layer, such as a first inorganic layer, a first or-
ganic layer, a second inorganic layer, and a buffer layer
between the encapsulation layer and the touch electrode
layer (for example, the buffer layer is between the en-
capsulation layer and the first touch electrode layer in
the case where the first touch electrode layer is located
between the second touch electrode layer and the base
substrate). Here, the total thickness can be the average
total thickness of the insulation layers in the effective light
emitting region, such as the thickness of the correspond-
ing insulation layers in all of the first effective light emitting
region, the second effective light emitting region and the
third effective light emitting region.
[0255] For example, as shown in FIG. 4, the plurality
of first touch electrodes 610 and the plurality of second
touch electrodes 620 are connected to a lead end region
640 through the plurality of touch electrode lines 630,
and detection of touch operations and detection of posi-
tions where touch operations occur can be realized by
applying detection electrical signals to the plurality of
touch electrode lines 630. For example, both sides of the
first touch electrode 610 in the X direction are electrically
connected with the touch electrode lines 630 to realize
dual-side driving. Of course, the embodiment of the
present disclosure is not limited thereto, and only one
side of the first touch electrode may be electrically con-
nected with the touch electrode line to realize single-side
driving. The touch electrode line 630 can be arranged
around the outer sides of the first touch electrode and
the second touch electrode. For convenience of descrip-
tion, the space of the region where the touch electrode
line is arranged is exaggerated in the accompanying
drawings. The first touch electrode and the second touch
electrode may be overlapped with the display region and
not overlapped with the non-display region.
[0256] The plurality of first touch electrodes 610 and
the plurality of second touch electrodes 620 can form
capacitors at overlapping positions. When a finger touch-
es, the coupling of the capacitor close to the touch point
is affected, thus changing the capacitance of the capac-
itor close to the touch point. Therefore, the touch position
can be judged by using this capacitance change. The
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embodiment of the present disclosure is not limited there-
to, and for example, the touch layer may include a mutual-
capacitive touch structure, and may also include a self-
capacitive touch structure. In addition, the touch layer
can also be made of materials such as nano silver wires.
[0257] For example, FIG. 8 is a schematic diagram of
a positional relationship between a touch electrode and
an effective light emitting region of each sub-pixel, and
FIG. 9 is an enlarged view of region F in FIG. 8. As shown
in FIG. 8 and FIG. 9, in the display area, the effective
light emitting region of each sub-pixel is located in each
first mesh 601, that is, one first mesh 601 surrounds the
effective light emitting region of one sub-pixel. For exam-
ple, the shape of the first mesh 601 is approximately rec-
tangular. The ratio of the opening area of the first mesh
601 corresponding to the first color sub-pixel to the area
of the first effective light emitting region is less than the
ratio of the opening area of the first mesh 601 correspond-
ing to the second color sub-pixel to the area of the second
effective light emitting region, and the ratio of the opening
area of the first mesh 601 corresponding to the third color
sub-pixel to the area of the third effective light emitting
region is less than the ratio of the opening area of the
first mesh 601 corresponding to the second color sub-
pixel to the area of the second effective light emitting
region. The first mesh corresponding to each sub-pixel
refers to a mesh surrounding the effective light emitting
region of the sub-pixel. In the embodiment of the present
disclosure, the area of the effective light emitting region
of the second color sub-pixel is the smallest, and has the
greatest influence on the integral brightness uniformity
of the display panel. By setting the ratio of the opening
area of the first mesh corresponding to the second color
sub-pixel to the area of the second effective light emitting
region to the maximum, the limitation of the touch elec-
trode line on the light emitting angle of the second color
sub-pixel can be reduced. The above-mentioned "open-
ing area of the first mesh" refers to the area of the hollow
region surrounded by the touch electrode lines. For ex-
ample, the shape of the hollow region can be approxi-
mately rectangular.
[0258] For example, the shape of the first mesh corre-
sponding to the first color sub-pixel can be rectangular,
and for example, it can be approximately square. The
two sides of the rectangle can both have a length of 30-33
microns, the area thereof can be 900-1000 square mi-
crons, the area of the opening of the pixel defining layer
corresponding to the first color sub-pixel can be 200-250
square microns, and the ratio of these two areas can be
4-5. For example, the shape of the first mesh correspond-
ing to the second color sub-pixel can be rectangular, the
two sides have lengths of 28-31 microns and 30-33 mi-
crons, respectively, the area thereof can be 850-1100
square microns, such as 900-1000 square microns, the
area of the opening of the pixel defining layer correspond-
ing to the second color sub-pixel can be 100-180 square
microns, such as 100-150 square microns, and the ratio
of these two areas can be 5-9, such as 7-8. For example,

the shape of the first mesh corresponding to the third
color sub-pixel can be rectangular, and for example, it
can be approximately square. The lengths of the two
sides are 30-38 microns, the area thereof can be
900-1300 square microns, such as 1100-1200 square
microns, the area of the opening of the pixel defining
layer corresponding to the third color sub-pixel can be
300-400 square microns, and the ratio of these two areas
can be 3-4.
[0259] For example, in the connecting line direction
from the center of the first effective light emitting region
of the first color sub-pixel to the center of the second
effective light emitting region of the second color sub-
pixel adjacent to the first color sub-pixel, the size of a
part of the pixel defining layer covered by each light emit-
ting layer is in the range from 5 to 15 microns, for example,
the size can be in the range from 7 to 13 microns.
[0260] For example, the distance between the edge of
the touch electrode line and the edge of the opening of
the pixel defining layer close to each other can be
3.5-13.5 microns, and for example, 3.5-11.5 microns. In
the embodiment of the present disclosure, by designing
the distance between the boundary of the touch electrode
line and the edge of the opening of the pixel defining layer
to be relatively large, it can be ensured that the touch
electrode line is as far away from the opening of each
pixel defining layer as possible, and the shielding of light
emitted from each sub-pixel by the touch electrode line
is reduced, thereby avoiding color deviation caused by
unbalanced shielding of different color sub-pixels by the
touch electrode lines.
[0261] For example, as shown in FIG. 4 to FIG. 8, the
shape of each second mesh 602 is V-shaped, and both
endpoints of the V-shape are configured to be electrically
connected with the second touch electrode units 6120
through via holes 603 in the touch insulation layer 660.
For example, adjacent second touch electrode units 6120
can be electrically connected through two connection
bridges 621, and the V-shaped openings of the two con-
nection bridges 621 are opposite to each other. The em-
bodiment of the present disclosure is not limited thereto,
and the adjacent second touch electrodes can also be
electrically connected through one connection bridge or
through more connection bridges.
[0262] For example, each second mesh 602 corre-
sponds to two first effective light emitting regions 101,
five second effective light emitting regions 201 and two
third effective light emitting regions 301. For example,
the second effective light emitting region 201 is located
in the second mesh where the two endpoints closest to
the V-shaped opening are located. For example, the
number ratio of sub-pixels in the display panel is that the
number ratio of the first color sub-pixel, the second color
sub-pixel and the third color sub-pixel is 1: 2: 1, and the
number ratio between the first color sub-pixel and the
third color sub-pixel surrounded by the connection bridge
621 is less than the number ratio between the first color
sub-pixel and the third color sub-pixel in the display re-
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gion, which can reduce the restrictions on the light emit-
ted from the first color sub-pixel and the third color sub-
pixel, and improve the luminous efficiency of the first color
sub-pixel and the luminous efficiency of the third color
sub-pixel.
[0263] FIG. 10 is a partial planar structural view of a
pixel structure provided by another embodiment of the
present disclosure, and FIG. 11 is a schematic diagram
of a positional relationship between a pixel structure and
a touch electrode line shown in FIG. 10. As shown in FIG.
10 and FIG. 11, gaps 20 are provided between the first
color light emitting layer 110, the second color light emit-
ting layer 210 and the third color light emitting layer 310
which are adjacent to one another, the first color light
emitting layer 110 has a shape including a first rounded
rectangle and a first protruding portion 1101 located at
the rounded corner of the first rounded rectangle and
protruding toward the gap 20. The second color light emit-
ting layer 210 has a shape including a second rounded
rectangle, and the first protruding portion 1101 at least
partially protrudes from an extension line of a straight
edge of the first rounded rectangle close to the second
color light emitting layer 210, and for example, the straight
edge is parallel to an edge of a corresponding effective
light emitting region closet to the straight edge. The third
color light emitting layer 310 has a shape including a third
rounded rectangle and a second protruding portion 3101
located at the rounded corner of the third rounded rec-
tangle and protruding toward the gap 20, and the second
protruding portion 3101 at least partially protrudes from
the extension line of a straight edge of the third rounded
rectangle close to the second color light emitting layer
210, and for example, the straight edge is parallel to an
edge of a corresponding effective light emitting region
closet to the straight edge. In the pixel structure provided
by the embodiment of the present disclosure, the shape
of the first color light emitting layer includes a first pro-
truding portion located at the rounded corner of the first
rounded rectangle and protruding toward the gap. Com-
pared with the first color light emitting layer without a first
protruding portion, the first protruding portion of the first
color light emitting layer in the embodiment of the present
disclosure occupies a part of the area of the gap, that is,
reduces the area of the gap; therefore, on the one hand,
the utilization ratio of the gap can be increased, and on
the other hand, the distance between the rounded edge
of the first color light emitting layer and the rounded edge
of a corresponding second electrode (i.e., anode) can be
increased, thereby reducing or even avoiding the risks
of defects such as color mixing, color deviation, etc., and
improving the yield. For example, the gap can be a region
surrounded by one first color light emitting layer, one sec-
ond color light emitting layer and one third color light emit-
ting layer which are adjacent to each other and distributed
in a triangle shape, and there exists no light emitting layer
in the region. The one first color light emitting layer, the
one second color light emitting layer and the one third
color light emitting layer which are adjacent to each other

and distributed in a triangle shape, for example, are one
first color light emitting layer and one third color light emit-
ting layer which are adjacent to each other in the same
row, and one second color light emitting layer which is in
an adjacent row and adjacent to both of the first color
light emitting layer and the third color light emitting layer.
[0264] For example, the orthographic projections of the
first protruding portion and the second protruding portion
on the base substrate are at least partially overlapped
with the orthographic projection of the touch electrode
line on the base substrate.
[0265] For example, the overlapping part of the edges
of the light emitting layers of two adjacent sub-pixels with
different colors on the pixel defining layer 400 is an over-
lapping portion 21, and the orthographic projection of the
touch electrode line 6112 on the base substrate is over-
lapped with at least part of the orthographic projection of
the overlapping portion 21 on the base substrate.
[0266] In some embodiments, the pixel arrangement
structure shown in FIG. 10 may not be adopted, and for
example, a pixel arrangement, such as the stripe ar-
rangement shown in FIG. 1E, one triangle arrangement
shown in FIG. 1H, another triangle arrangement shown
in FIG. 1F, or the mosaic arrangement shown in FIG. 1G
may be adopted. For example, as shown in FIG. 1H, by
setting the size of the blue sub-pixel 300 to be greater
than the size of the red sub-pixel 100 and the size of the
green sub-pixel 200, the service life of the display panel
can also be extended.
[0267] For example, as shown in FIG. 10 and FIG. 11,
in the display region, the orthographic projection of more
than 50% of the touch electrode line 6112 on the base
substrate is located within the orthographic projection of
the overlapping portion 21 on the base substrate. For
example, in the display region, the orthographic projec-
tion of more than 50% of the touch electrode line on the
base substrate is located within the orthographic projec-
tion of a light emitting layer overlapping portion on the
base substrate, and the light emitting layer overlapping
portion includes an overlapping part of at least two se-
lected from the group consisting of the first color light
emitting layer, the second color light emitting layer and
the third color light emitting layer. For example, in the
display region, the orthographic projection of more than
70% of the touch electrode line on the base substrate is
located within the orthographic projection of the light
emitting layer overlapping portion on the base substrate.
For example, in the display region, the orthographic pro-
jection of more than 80% of the touch electrode line on
the base substrate is located within the orthographic pro-
jection of the light emitting layer overlapping portion on
the base substrate. The overlapping portion of light emit-
ting layers with different colors, due to crosstalk, may
easily produce some undesirable colors and lead to dis-
play defect and in order to reduce the influence of cross-
talk, touch electrode lines can be used for partial shielding
to improve the display effect.
[0268] In the process of evaporating a light emitting
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layer by using an FMM, the distance between the opening
of the FMM and the edge of the second electrode of each
sub-pixel is a key parameter to ensure the evaporation
yield. However, for a general FMM, due to the influence
of the manufacturing process, the actual distance be-
tween the rounded edge of the opening of the FMM and
the edge of the anode may not reach the theoretical de-
sign value, so that the openings of different FMMs are
different in an FMM set. That is, the gap between adjacent
light emitting layers with different colors are relatively
large, and may not be fully utilized, which increases the
risks of defects such as color mixing and color deviation,
etc. Therefore, by designing a novel FMM and utilizing
the above gap, the distance between the rounded edge
of the opening of the FMM and the rounded edge of the
second electrode of each sub-pixel is manufactured to
be relatively large, that is, the rounded edge of the FMM
opening is compensated (increased in size), thereby re-
ducing or even avoiding the above-mentioned risks of
defects such as color mixing, color deviation, etc., and
improving the yield. It should be noted that the distance
between the opening of the FMM and the edge of the
second electrode mentioned above refers to the distance
between the edge of the orthographic projection of the
opening of the FMM on the base substrate including the
second electrode and the edge of the second electrode,
not a distance in three dimensions.
[0269] In the fine metal mask process, for the position
of the corner of the light emitting layer, such as the closest
position of the light emitting layers the first color sub-pixel
and the third color sub-pixel, the material of the film layer
is easy to be missing or the quality of the film layer is
defective. Therefore, for the opposite portions of the first
color sub-pixel and the third color sub-pixel, the shape
of the pattern of the light emitting layer can be adjusted;
for example, the position of the corner of the opening of
the fine metal mask is smoothed, and the opening of the
fine metal mask protrudes outward toward both sides of
the corner, so that the quality of the film layer at the po-
sition corresponding to each corner, and the process
margin at the position of the corner can be improved.
[0270] In some embodiments, the light emitting layer
having a protruding portion can have any other shape,
such as a triangle, a quadrangle, a pentagon, a hexagon
or an octagon. In some embodiments, the adjacent light
emitting layers may not be distributed in a corner-to-cor-
ner manner; for example, the portions of the adjacent
light emitting layers closest to each other may also be
distributed in a corner-to-edge manner or in an edge-to-
edge manner, or completely shifted (that is, the ortho-
graphic projections of the opposite and closest portions
of the adjacent two light emitting layers on a straight line
in the gap between the two light emitting layers, are ba-
sically not overlapped).
[0271] For example, taking a center line of a part of the
pixel defining layer between the first color sub-pixel and
the second color sub-pixel as a benchmark, at least part
of the first color light emitting layer stretches across the

center line, and at least part of the center line is located
in the overlapping region of the light emitting layers of
the first color sub-pixel and the second color sub-pixel.
Similarly, taking a center line of a part of the pixel defining
layer between the second color sub-pixel and the third
color sub-pixel as a benchmark, at least part of the sec-
ond color light emitting layer stretches across the center
line, and at least part of the center line is located in the
overlapping region of the light emitting layers of the sec-
ond color sub-pixel and the third color sub-pixel.
[0272] For example, by adjusting the shapes of at least
part of the light emitting layers, the boundary of each light
emitting layer can be overlapped with the boundary of an
adjacent light emitting layer. For example, for the edge
region where the composition or thickness changes, a
molecular probe can be used to measure the molecular
amount and thickness of materials. For example, for the
overlapping part of light emitting layers of the first color
sub-pixel and the second color sub-pixel, the film layer
material of the overlapping part close to the center of the
light emitting layer of the first color sub-pixel is mainly
the material of the light emitting layer of the first color
sub-pixel and supplemented by the material of the sec-
ond color light emitting layer, and the thickness of the
first color light emitting layer is greater than the thickness
of the second color light emitting layer. At least part of a
concave-convex shape appeared at the position of the
boundary of the light emitting layer of each sub-pixel (i.e.,
the planar shape of the boundary position of the light
emitting layer is a concave-convex shape) is covered by
the touch electrode line, and the uniformity of the film
layer of the light emitting layer pattern close to the center
of the PDL gap of the pixel defining layer is poor. Because
the transverse leakage current may result in undesirable
light or crosstalk between adjacent light emitting layers,
the display quality of the display panel can be improved
by using the touch electrode line to shield the overlapping
part of the boundaries of the light emitting layers.
[0273] For example, the line width of the touch elec-
trode line can be 3 microns, and if the boundaries of two
adjacent light emitting layers are connected, the width of
the shadow region can be 2a, that is, 6-8 microns. For
example, in the direction of the connecting line connect-
ing the centers of the openings of two adjacent pixel de-
fining layer, the width of the overlapping part of the bound-
aries of adjacent light emitting layers can be less than
6-8 microns. For example, the orthographic projection of
the touch electrode line arranged at least in the interme-
diate position between the first color sub-pixel and the
second color sub-pixel on the base substrate completely
falls into the orthographic projection of the overlapping
part of the boundaries of the light emitting layers on the
base substrate. For example, for the positions of the op-
posite corners between the first color light emitting layer
of the first color sub-pixel and the third color light emitting
layer of the third color sub-pixel, there may be no over-
lapping of light emitting layers, so part of the touch elec-
trode line may not be overlapped with the overlapping
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region of the light emitting layers. Therefore, the ortho-
graphic projection of at least 50% of the touch electrode
line in the display region on the base substrate is located
within the orthographic projection of the overlapping re-
gion of the light emitting layers on the base substrate.
For example, the orthographic projection of at least 80%
of the touch electrode line in the display region on the
base substrate is located within the orthographic projec-
tion of the overlapping region of the light emitting layers
on the base substrate, thereby reducing cross-color
caused by the overlapping of the light emitting layers.
[0274] For example, each sub-pixel includes an organ-
ic light emitting element and a pixel circuit connected with
the organic light emitting element, and each pixel circuit
is located between the organic light emitting element and
the base substrate.
[0275] For example, FIG. 12A is a schematic diagram
of a pixel circuit included in each sub-pixel, and FIG. 12B
is a schematic diagram of a positional relationship of each
transistor of each sub-pixel in the active layer and the
gate line layer. As shown in FIG. 12A and FIG. 12B, taking
the first color sub-pixel as an example, for example, the
first color sub-pixel 100 includes an organic light emitting
element 1100 and a pixel circuit 1200. The pixel circuit
1200 of the first color sub-pixel can include a driving tran-
sistor T1, a first light emitting control transistor T4, a sec-
ond light emitting control transistor T5, a data writing tran-
sistor T2, a storage capacitor C, a threshold compensa-
tion transistor T3, a first reset transistor T6 and a second
reset transistor T7. The driving transistor T1 includes a
gate electrode, a first electrode and a second electrode,
and is configured to provide the organic light emitting
element 1100 with a driving current which is used for
driving the organic light emitting element 1100 to emit
light. The display panel further includes a data line Vd
(shown in FIG. 13A) arranged in the same layer as a
power signal transmission line VDD (shown in FIG. 13A),
and the data line extends in the same direction as the
power signal transmission line; the display panel further
includes a gate line Ga, a light emitting control signal line
EM and a reset control signal line Rst which are located
at one side of the power signal transmission line facing
the base substrate and parallel to each other, and the
extending direction of the gate line is intersected with the
extending direction of the data line, and for example, the
extending direction of the gate line is perpendicular to
the extending direction of the data line; the display panel
further includes a reset power signal line (not shown)
extending along the first direction, which is located be-
tween the film layer where the gate line is located and
the film layer where the data line is located.
[0276] For example, as shown in FIG. 12A, FIG. 12B
and FIG. 13A, the first electrode of the data writing tran-
sistor T2 is electrically connected with the first electrode
of the driving transistor T1, the second electrode of the
data writing transistor T2 is configured to be electrically
connected with the data line Vd to receive a data signal,
and the gate electrode of the data writing transistor T2

is configured to be electrically connected with the gate
line Ga to receive a scan signal; the first electrode CC1
of the storage capacitor C is electrically connected with
the first voltage terminal VDD, and the second electrode
CC2 of the storage capacitor C is electrically connected
with the gate electrode of the driving transistor T1; the
first electrode of the threshold compensation transistor
T3 is electrically connected with the second electrode of
the driving transistor T1, the second electrode of the
threshold compensation transistor T3 is electrically con-
nected with the gate electrode of the driving transistor
T1, and the gate electrode of the threshold compensation
transistor T3 is configured to be electrically connected
with the gate line Ga to receive a compensation control
signal; the first electrode of the first reset transistor T6 is
configured to be electrically connected with the reset
power signal line Vinit to receive a reset signal, the sec-
ond electrode of the first reset transistor T6 is electrically
connected with the gate electrode of the driving transistor
T1, and the gate electrode of the first reset transistor T6
is configured to be electrically connected with the reset
control signal line Rst to receive a reset control signal;
the first electrode of the second reset transistor T7 is
configured to be electrically connected with the reset
power signal line Vinit to receive a reset signal, the sec-
ond electrode of the second reset transistor T7 is elec-
trically connected with the second electrode of the or-
ganic light emitting element 1100, and the gate electrode
of the second reset transistor T7 is configured to be elec-
trically connected with the reset control signal line Rst to
receive a reset control signal; the first electrode of the
first light emitting control transistor T4 is electrically con-
nected with the first voltage terminal VDD, the second
electrode of the first light emitting control transistor T4 is
electrically connected with the first electrode of the driv-
ing transistor T1, and the gate electrode of the first light
emitting control transistor T4 is configured to be electri-
cally connected with the light emitting control signal line
EM to receive a light emitting control signal; the first elec-
trode of the second light emitting control transistor T5 is
electrically connected with the second electrode of the
driving transistor T1, the second electrode of the second
light emitting control transistor T5 is electrically connect-
ed with the second electrode of the organic light emitting
element 1100, and the gate electrode of the second light
emitting control transistor T5 is configured to be electri-
cally connected with the light emitting control signal line
EM to receive a light emitting control signal; the first elec-
trode of the organic light emitting element 1100 is elec-
trically connected with the second voltage terminal VSS.
[0277] For example, one of the first voltage terminal
VDD and the second voltage terminal VSS is a high volt-
age terminal and the other of the first voltage terminal
VDD and the second voltage terminal VSS is a low volt-
age terminal. For example, in the embodiment shown in
FIG. 12A, the first voltage terminal VDD is a voltage
source to output a constant first voltage, which is a pos-
itive voltage; and the second voltage terminal VSS can
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be a voltage source to output a constant second voltage,
which is a negative voltage.
[0278] For example, according to the characteristics
of transistors, transistors can be divided into N-type tran-
sistors and P-type transistors. The embodiment of the
present disclosure takes that the transistors are P-type
transistors (e.g., P-type MOS transistors) as an example,
that is, in the description of the present disclosure, the
driving transistor T1, the data writing transistor T2, the
threshold compensation transistor T3, the first light emit-
ting control transistor T4, the second light emitting control
transistor T5, the first reset transistor T6 and the second
reset transistor T7, etc., can all be P-type transistors.
However, the transistors in the embodiment of the
present disclosure are not limited to P-type transistors,
and those skilled in the art can also realize the functions
of one or more transistors in the embodiment of the
present disclosure by using N-type transistors (e.g., N-
type MOS transistors) according to actual needs. The
transistors used in the embodiment of the present dis-
closure can be thin film transistors or field effect transis-
tors or other switching elements having the same char-
acteristics, and thin film transistors can include oxide
semiconductor thin film transistors, amorphous silicon
thin film transistors or poly-silicon thin film transistors,
etc. The source electrode and the drain electrode of the
transistor can be symmetrical in structure, so the source
electrode and the drain electrode can be indistinguisha-
ble in physical structure. In the embodiment of the present
disclosure, in order to distinguish electrodes of a transis-
tor, as for the electrodes other than the gate electrode
which serves as a control electrode, it is directly de-
scribed that one of them is the first electrode and the
other is the second electrode, so the first electrode and
the second electrode of all or part of the transistors in the
embodiment of the present disclosure can be inter-
changed as needed.
[0279] It should be noted that, in the embodiment of
the present disclosure, the pixel circuit can have a 7T1C
structure (i.e., seven transistors and one capacitor) as
shown in FIG. 15B, and can also have a structure includ-
ing other numbers of transistors and capacitors, such as
7T2C structure, 6T1C structure, 6T2C structure or 9T2C
structure, without being limited in the embodiment of the
present disclosure. In the embodiment of the present dis-
closure, the pixels can adopt any arrangement manner,
such as stripe arrangement, triangle arrangement, mo-
saic arrangement, etc. In the embodiment of the present
disclosure, the number ration of RGB (that is red color
sub-pixels, green color sub-pixels and blue color sub-
pixels) in one pixel unit or repeating unit can be any one
or a combination of two or more selected from the group
consisting of 1:1:2, 1:2:1, 2:2:1, 1:1:1, 1:2:3, 3:3:2, 1:3:2,
2:3:1, 3:2:3, 2:3:3, etc. For example, RGB may be equal
in size, or may not be equal in size. For example, as to
the size of the opening in the pixel defining layer for de-
fining a single sub-pixel, it can be that the size of the
opening in B is greater than the size of the opening in R

and the size of the opening in B is greater than the size
of the opening in G For example, as to the size of the
opening in the pixel defining layer for defining a single
sub-pixel, it can be that the size of the opening in B is
greater than the size of the opening in R and the size of
the opening in R is greater than the size of the opening
in G For example, as to the size of the opening in the
pixel defining layer for defining a single sub-pixel, it can
be that the size of the opening in B is greater than the
size of the opening in R and the size of the opening in R
is equal to the size of the opening in G For example, as
to the size of the opening in the pixel defining layer for
defining a single sub-pixel, it can be that the size of the
opening in B is equal to the size of the opening in the
size of the opening in R and R is greater than the size of
the opening in G For example, as to the size of the open-
ing in the pixel defining layer for defining a single sub-
pixel, it can be that the size of the opening in R is greater
than the size of the opening in G For example, as to the
size of the opening in the pixel defining layer for defining
a single sub-pixel, it can be that the size of the opening
in G is greater than the size of the opening in R. For
example, as to the size of the opening in the pixel defining
layer for defining a single sub-pixel, it can be that the size
of the opening in G is greater than the size of the opening
in B. For example, the number of sub-pixels included in
each repeating unit or pixel unit can be any one or a
combination of two or more selected from the group con-
sisting of 2, 3, 4, 5, 6, 7, 8, 9, 10, etc.
[0280] In some embodiments, some sub-pixels with
the same color may have effective light emitting regions
of different areas. For example, in some embodiments,
sub-pixels included in one repeating unit or pixel unit in-
cludes two green sub-pixels with the same color, two red
sub-pixels with the same color, two blue sub-pixels with
the same color, or two pairs of sub-pixels in which each
pair of sub-pixels are of the same color (e.g., two green
sub-pixels and two red sub-pixels), and the areas of the
effective light emitting regions of the sub-pixels with the
same color can be different. In some embodiments, in
the case where sub-pixels with the same color are located
at an edge position, at a special-shaped region or at a
foldable region, etc., and the effective light emitting re-
gions thereof can have different areas or shapes from
the effective light emitting regions of sub-pixels with the
same color in other regions.
[0281] In the above embodiments, the luminous color,
size, shape and position distribution of each sub-pixel
can be freely combined. For example, the size and shape
of the sub-pixels can be partly the same and partly dif-
ferent; or totally the same; or completely different. For
example, some sub-pixels have the same size but differ-
ent shapes. For example, some sub-pixels have substan-
tially the same shape outline, but different areas. For ex-
ample, there may be different numbers of second color
sub-pixels around different first color sub-pixels, and the
number may be 2, 3, 4, 5, 6, 7, 8, etc. These second color
sub-pixels may have approximately the same distance
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from the first color sub-pixel, or some of these second
color sub-pixels have the same distance from the first
color sub-pixel and some of these second color sub-pix-
els have different distances from the first color sub-pixel.
For example, there may be different numbers of third
color sub-pixels around different second color sub-pixels,
and the number may be 2, 3, 4, 5, 6, 7, 8, etc. These third
color sub-pixels may have approximately the same dis-
tance from the second color sub-pixel, or some of these
third color sub-pixels have the same distance from the
second color sub-pixel and some of these third color sub-
pixels have different distances from the second color sub-
pixel. For example, there may be different numbers of
second color sub-pixels around different third color sub-
pixels, and the number may be 2, 3, 4, 5, 6, 7, 8, etc.
These second color sub-pixels may have approximately
the same distance from the third color sub-pixel, or some
of these second color sub-pixels have the same distance
from the third color sub-pixel and some of these second
color sub-pixels have different distances from the third
color sub-pixel.
[0282] FIG. 13A is a schematic diagram of a positional
relationship between a pixel circuit and a touch electrode
line provided by an example of the embodiment of the
present disclosure. As shown in FIG. 13A, at least one
selected from the group consisting of the second elec-
trode 120 of the first color sub-pixel 100, the second elec-
trode 220 of the second color sub-pixel 200 and the sec-
ond electrode 320 of the third color sub-pixel 300, is over-
lapped with the touch electrode line 6112.
[0283] For example, as shown in FIG. 13A, the second
electrode 220 in the second color sub-pixel 200 includes
a main body electrode 221, a connection electrode 222,
and an auxiliary electrode 223. For example, the main
body electrode, the connection electrode and the auxil-
iary electrode of the second color sub-pixel 200 are an
integrated electrode.
[0284] For example, in the second electrode 220 of the
second color sub-pixel 200, the main body electrode 221
is overlapped with the second effective light emitting re-
gion 201, and the shape of the main body electrode 221
is approximately the same as the shape of the second
effective light emitting region 201; and the connection
electrode 222 and the auxiliary electrode 223 are not
overlapped with the second effective light emitting region
201. For example, the connection electrode 222 is con-
figured to be electrically connected with the second elec-
trode of the second light emitting control transistor T5.
For example, the auxiliary electrode 223 is overlapped
with the driving transistor T1, and the touch electrode line
6112 is not overlapped with the second electrode 220 of
the second color sub-pixel 200.
[0285] For example, as shown in FIG. 13A, the second
electrode 120 of the first color sub-pixel 100 includes a
main body electrode 121 and a connection electrode 122,
the main body electrode 121 is overlapped with the first
effective light emitting region 101, and the shape of the
main body electrode 121 is approximately the same as

the shape of the first effective light emitting region 101;
and the connection electrode 122 is not overlapped with
the first effective light emitting region. For example, the
connection electrode 122 is configured to be electrically
connected with the second electrode of the second light
emitting control transistor T5. For example, the second
electrode 120 of the first color sub-pixel 100 is overlapped
with the touch electrode line 6112, and for example, the
connection electrode 122 of the first color sub-pixel 100
is overlapped with the touch electrode line 6112.
[0286] For example, as shown in FIG. 13A, the second
electrode 320 of the third color sub-pixel 300 includes a
main body electrode 321 and a connection electrode 322,
the main body electrode 321 is overlapped with the third
effective light emitting region, and the shape of the main
body electrode 321 is approximately the same as the
shape of the third effective light emitting region; and the
connection electrode 322 is not overlapped with the third
effective light emitting region. For example, the connec-
tion electrode 322 is configured to be electrically con-
nected with the second electrode of the second light emit-
ting control transistor T5. For example, the second elec-
trode 320 of the third color sub-pixel 300 is overlapped
with the touch electrode line 6112, and for example, the
connection electrode 322 of the third color sub-pixel 300
is overlapped with the touch electrode line 6112.
[0287] For example, at least one selected from the
group consisting of the second electrode of the first color
sub-pixel, the second electrode of the second color sub-
pixel and the second electrode of the third color sub-pixel,
is overlapped with the touch electrode line; and/or the
driving transistor of at least one selected from the group
consisting of the first color sub-pixel, the second color
sub-pixel and the third color sub-pixel, is overlapped with
the touch electrode line. The second electrode not only
functions as an electrode for driving the light emitting
element to emit light, but also can be used, for example,
to shield part of the structure of some transistors, which
can better play a complementary shielding role by being
overlapped with the touch electrode line.
[0288] For example, as shown in FIG. 13A, the driving
transistor T1 of the second color sub-pixel 200 is over-
lapped with the touch electrode line 6112, while the driv-
ing transistors of the first color sub-pixel 100 and the third
color sub-pixel 300 are not overlapped with the touch
electrode line 6112. The above case in which the driving
transistor is overlapped with the touch electrode line, in-
cludes that the gate electrode of the driving transistor
(e.g., the second electrode CC2 of the storage capacitor
shown in FIG. 12B) is overlapped with the touch electrode
line. Of course, the embodiment of the present disclosure
is not limited thereto. The driving transistor T1 further
includes a source electrode region T11 and a drain elec-
trode region T12, which are conducted by doping, etc.,
so as to be electrically connected with each structure.
The case in which the driving transistor T1 is overlapped
with the touch electrode line can also include that the
source electrode region T11 and the drain electrode re-
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gion T12 of the driving transistor are overlapped with the
touch electrode line. The driving transistor plays an im-
portant role in the output current of the pixel circuit, and
the size of the driving transistor (e.g., the size of the gate
electrode, or the size of the source and drain electrodes
and the size of the semiconductor region between the
source and drain electrodes) is generally greater than
the size of other transistors. And the driving transistor is
easily affected by illumination and other factors, there-
fore, by using the touch electrode line to partially shield
the driving transistor, the driving transistor can be better
stabilized, so that the output current is less interfered.
[0289] For example, as shown in FIG. 13A, the second
electrode 220 of the second color sub-pixel 200 is sub-
stantially not overlapped with the touch electrode line
6112. For example, the second electrode of the first color
sub-pixel 100 and the second electrode of the third color
sub-pixel 300 are not overlapped with the touch electrode
line 6112.
[0290] For example, the part of the driving transistor
T1 of the second color sub-pixel 200 that is not covered
by the auxiliary electrode 223 is overlapped with the touch
electrode line 6112, and the driving transistors T1 of the
first color sub-pixel 100 and the third color sub-pixel 300
are substantially not overlapped with the touch electrode
line 6112.
[0291] The pixel circuits of the plurality of sub-pixels
are approximately rectangular regions and arranged pe-
riodically. The second electrodes of the first color sub-
pixel and the third color sub-pixel can substantially cover
the positions of the driving transistors of corresponding
pixel circuits, while the second electrode of the second
color sub-pixel and a corresponding driving transistor are
not overlapped or have a small overlapping area. For
example, the main body electrodes of the second elec-
trodes of the first color sub-pixel and the third color sub-
pixel can cover the driving transistors of corresponding
pixel circuits, while the main body electrode of the second
electrode of the second color sub-pixel is not overlapped
with the driving transistor of a corresponding pixel circuit.
Therefore, the second electrode of the second color sub-
pixel extends a portion (i.e. auxiliary electrode) towards
the direction close to the driving transistor to shield the
driving transistor. At the same time, the touch electrode
line helps to shield the part of the driving transistor which
is not covered by the auxiliary electrode, so as to further
stabilize the driving transistor of the second color sub-
pixel.
[0292] For example, as shown in FIG. 13A, the data
writing transistor T2 or the threshold compensation tran-
sistor T3 of the second color sub-pixel 200 is overlapped
with the touch electrode line 6112. For example, as
shown in FIG. 13A, the threshold compensation transis-
tor T3 of the second color sub-pixel 200 is overlapped
with the touch electrode line 6112. For example, the touch
electrode line can be overlapped with the data writing
transistor. For example, the data writing transistors T2
and the threshold compensation transistors T3 of the first

color sub-pixel 100 and the third color sub-pixel 300 are
not overlapped with the touch electrode line 6112.
[0293] For example, the data writing transistor T2 or
the threshold compensation transistor T3 (channel, gate
electrode, drain electrode) of the second color sub-pixel
is shielded by the touch electrode line, thus stabilizing
the transistor. Because the threshold compensation tran-
sistor T3 is directly connected with the gate electrode
and the drain electrode of the driving transistor, it has a
direct influence on the working state of the driving tran-
sistor, so it can generally be a double-gate transistor; the
active layer between the two gate electrodes is easily
affected by illumination or other external factors, so it
needs to be shielded. Accordingly, the threshold com-
pensation transistors T3 of the first color sub-pixel and
the third color sub-pixel have been shielded by respective
second electrodes. For example, the threshold compen-
sation transistors T3 of the first color sub-pixel and the
third color sub-pixel are shielded by respective main body
electrodes, while the threshold compensation transistors
T3 of the second color sub-pixel is not overlapped with
the main body electrode of the second color sub-pixel.
[0294] For example, in a sub-pixel with a small over-
lapping area between the second electrode of the organic
light emitting element and the first electrode of the stor-
age capacitor (e.g., in a second color sub-pixel), the over-
lapping area between the touch electrode line 6112 and
the first electrode of the storage capacitor is large.
[0295] For example, in a charging phase, T1 and T3
continuously charge node N1, and the potential of the
node N1 directly affects the working state of T1, while
the film layer where the data line of the node N1 is located
and the film layer where the first electrode of the storage
capacitor is located have partial overlapping load; in a
light emitting phase, in the case where the VDD signal
is introduced in the film layer where the first electrode of
the storage capacitor is located, if the node N1 is under-
charged, due to the overlapping load, the node N1 is
interfered by the VDD signal, which will produce a poten-
tial change, and then the working state of T1 is affected,
and the working state of T1 will affect the light emitted
from the OLED element. Therefore, during charging, it is
necessary to ensure that the charging potential of the
node N1 is sufficient; the charging voltage of the node
N1 is related to the states of T1 and T3, and because
thin film transistors are particularly sensitive to light, the
related characteristics of thin film transistors will shift due
to the influence of light, so it is necessary to protect and
shield T1 or T3 during charging, so as to ensure the
charging voltage of node N1, to maintain the stable work-
ing state of T1 and to avoid affecting the normal operation
of the OLED element.
[0296] FIG. 13B is a schematic diagram of a positional
relationship between a pixel circuit and a touch electrode
line provided by another example of the embodiment of
the present disclosure. For example, as shown in FIG.
13B, the driving transistor in the second color sub-pixel
200 is overlapped with the touch electrode line 6112, and
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the second electrode 220 of the organic light emitting
element of the second color sub-pixel 200 is substantially
not overlapped with the touch electrode line 6112; in the
first color sub-pixel 100, the driving transistor is over-
lapped with the second electrode 120 of the organic light
emitting element, but substantially not overlapped with
the touch electrode line 6112, and the second electrode
120 of the organic light emitting element is overlapped
with the touch electrode line 6112; in the third color sub-
pixel 300, the driving transistor is overlapped with the
second electrode 320 of the organic light emitting ele-
ment, but substantially not overlapped with the touch
electrode line 6112, and the second electrode 320 of the
organic light emitting element is overlapped with the
touch electrode line. The second electrode of the organic
light emitting element of the second color sub-pixel in-
cludes a main body electrode 221, a connection elec-
trode 222 and an auxiliary electrode 223; in the second
color sub-pixel 200, the connection electrode 222 and
the auxiliary electrode 223 are substantially not over-
lapped with the second effective light emitting region 201,
the main body electrode 221 is substantially not over-
lapped with the driving transistor, and the auxiliary elec-
trode 223 is overlapped with the driving transistor.
[0297] For example, as shown in FIG. 13B, the second
electrode 220 of the organic light emitting element of the
second color sub-pixel 200 is overlapped with the second
effective light emitting region 201. For example, the con-
nection electrode 222 of the second electrode 220 of the
organic light emitting element is configured to be electri-
cally connected with the second electrode of the second
light emitting control transistor T5 through a via hole 388
in the insulating layer.
[0298] For example, as shown in FIG. 13B, in the first
color sub-pixel, at least one of the threshold compensa-
tion transistor and the data writing transistor is over-
lapped with the second electrode of the organic light emit-
ting element and is not overlapped with the touch elec-
trode line; in the third color sub-pixel, at least one of the
threshold compensation transistor and the data writing
transistor is overlapped with the second electrode of the
organic light emitting element; in the second color sub-
pixel, both the threshold compensation transistor and the
data writing transistor are not overlapped with the second
electrode of the organic light emitting element, and the
threshold compensation transistor or the data writing
transistor is overlapped with the touch electrode line.
[0299] For example, as shown in FIG. 13C, in the sec-
ond color sub-pixel 200, both the second electrode 220
of the organic light emitting element and the driving tran-
sistor are overlapped with the touch electrode line 6112;
in the first color sub-pixel 100, both the second electrode
120 of the organic light emitting element and the driving
transistor are substantially not overlapped with the touch
electrode line 6112; in the third color sub-pixel 300, both
the second electrode 320 of the organic light emitting
element and the driving transistor are substantially not
overlapped with the touch electrode line 6112.

[0300] For example, as shown in FIG. 13D, in the sec-
ond color sub-pixel 200, the driving transistor is over-
lapped with the second electrode 220 of the organic light
emitting element, but not overlapped with the touch elec-
trode line 6112, and the second electrode 220 of the or-
ganic light emitting element is overlapped with the touch
electrode line 6112; in the first color sub-pixel 100, the
driving transistor is overlapped with the touch electrode
line 6112, but not overlapped with the second electrode
120 of the organic light emitting element, and the second
electrode 120 of the organic light emitting element is not
overlapped with the touch electrode line 6112; in the third
color sub-pixel 300, the driving transistor is overlapped
with the touch electrode line 6112, but not overlapped
with the second electrode 320 of the organic light emitting
element, and the second electrode 320 of the organic
light emitting element is not overlapped with the touch
electrode line 6112.
[0301] For example, as shown in FIG. 13D, in the first
color sub-pixel, the second electrode of the organic light
emitting element is not overlapped with the driving tran-
sistor or the touch electrode line, and the driving transistor
is overlapped with the touch electrode line; in the third
color sub-pixel, the second electrode of the organic light
emitting element is not overlapped with the driving tran-
sistor or the touch electrode line, and the driving transistor
is overlapped with the touch electrode line; in the second
color sub-pixel, the second electrode of the organic light
emitting element is overlapped with the driving transistor
and the touch electrode line, and the driving transistor is
overlapped with the touch electrode line.
[0302] For example, the second electrode 220 of the
organic light emitting element of the second color sub-
pixel 200 is overlapped with the driving transistor T1 and
overlapped with the threshold compensation transistor
T3 of the second color sub-pixel 200. For example, the
touch electrode line 6112 is overlapped with the part of
the driving transistor T1 of the second color sub-pixel 200
which is not covered by the second electrode 220 of the
organic light emitting element, thus further stabilizing the
driving transistor of the second color sub-pixel. In the
second color sub-pixel, the second electrode of the or-
ganic light emitting element includes a main body elec-
trode, a connection electrode and an auxiliary electrode.
For example, in some embodiments, the auxiliary elec-
trode is used to shield some transistors (such as the data
writing transistor or the threshold compensation transis-
tor), so the touch electrode line can be overlapped with
the auxiliary electrode of the second electrode of the or-
ganic light emitting element to some extent.
[0303] For example, the touch electrode line 6112 is
overlapped with the second electrode 220 of the organic
light emitting element of the second color sub-pixel 200.
For example, the touch electrode line 6112 is overlapped
with the part of the threshold compensation transistor T3
of the second color sub-pixel 200 which is not covered
by the second electrode 220 of the organic light emitting
element. The portion of the second electrode of the or-
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ganic light emitting element of the second color sub-pixel
extending in the direction close to the threshold compen-
sation transistor shields the threshold compensation
transistor; meanwhile, the touch electrode line helps to
shield the part of the threshold compensation transistor
which is not covered by the second electrode of the or-
ganic light emitting element, thus further stabilizing the
threshold compensation transistor of the second color
sub-pixel. And therefore, the charging voltage of the node
N1 can be ensured, the working state of T1 can be kept
stable, and the influence on the normal operation of the
OLED element can be avoided.
[0304] For example, as shown in FIG. 13D, in the sec-
ond electrode 120 of the organic light emitting element
of the first color sub-pixel 100, the main body electrode
121 is overlapped with the first effective light emitting
region 101, and the connection electrode 122 is not over-
lapped with the first effective light emitting region. For
example, the connection electrode 122 is configured to
be electrically connected with the second electrode of
the organic light emitting element of the second light emit-
ting control transistor T5 through a via hole 388 in the
insulating layer.
[0305] For example, the second electrode 120 of the
organic light emitting element of the first color sub-pixel
100 is not overlapped with the touch electrode line 6112.
For example, the second electrode 120 of the organic
light emitting element of the first color sub-pixel 100 cov-
ers the threshold compensation transistor T3 of the first
color sub-pixel 100, thus stabilizing the threshold com-
pensation transistor of the first color sub-pixel. And there-
fore, the charging voltage of the node N1 can be ensured,
the working state of T1 can be kept stable, and the influ-
ence on the normal operation of the OLED element can
be avoided.
[0306] For example, the second electrode 120 of the
organic light emitting element of the first color sub-pixel
100 is substantially not overlapped with the driving tran-
sistor T1 of the first color sub-pixel 100. For example, the
touch electrode line 6112 is overlapped with the driving
transistor T1 of the first color sub-pixel 100, so that the
driving transistor of the first color sub-pixel can be stabi-
lized.
[0307] For example, as shown in FIG. 13D, in the sec-
ond electrode 320 of the organic light emitting element
of the third color sub-pixel 300, the main body electrode
321 is overlapped with the third effective light emitting
region, and the connection electrode 322 is not over-
lapped with the third effective light emitting region. For
example, the connection electrode 322 is configured to
be electrically connected with the second electrode of
the second light emitting control transistor T5 through a
via hole 388. For example, the second electrode 320 of
the organic light emitting element of the third color sub-
pixel 300 is not overlapped with the touch electrode line
6112.
[0308] For example, as shown in FIG. 13D, the second
electrode 320 of the organic light emitting element of the

third color sub-pixel 300 is not overlapped with the touch
electrode line 6112. For example, the second electrode
320 of the organic light emitting element of the third color
sub-pixel 300 includes a protruding portion 323, the pro-
truding portion 323 covers the threshold compensation
transistor T3 of the third color sub-pixel 300, thus stabi-
lizing the threshold compensation transistor of the third
color sub-pixel. And therefore, the charging voltage of
the node N1 can be ensured, the working state of T1 can
be kept stable, and the influence on the normal operation
of the OLED element can be avoided.
[0309] For example, the second electrode 320 of the
organic light emitting element of the third color sub-pixel
300 is substantially not overlapped with the driving tran-
sistor T1 of the third color sub-pixel 300. For example,
the touch electrode line 6112 is overlapped with the driv-
ing transistor T1 of the third color sub-pixel 300, so that
the driving transistor of the third color sub-pixel can be
stabilized.
[0310] For example, as shown in FIG. 13E, in the sec-
ond color sub-pixel 200, both the second electrode 220
of the organic light emitting element and the driving tran-
sistor are substantially not overlapped with the touch
electrode line 6112; in the first color sub-pixel 100, both
the second electrode 120 of the organic light emitting
element and the driving transistor are overlapped with
the touch electrode line 6112; in the third color sub-pixel
300, both the second electrode 320 of the organic light
emitting element and the driving transistor are over-
lapped with the touch electrode line 6112.
[0311] FIG. 14A is a schematic diagram of evaporating
a light emitting layer by using an FMM. A pixel defining
layer 400 is formed on the base substrate 10, the pixel
defining layer 400 has an opening 401, a spacer 700 is
provided on the pixel defining layer 400, the spacer func-
tions to support an FMM 104, the FMM 104 has a through
hole 1040, the through hole 1040 can be a hole formed
by etching, and the evaporation material is deposited on
the base substrate 10 from bottom to top through the
through hole 1040. To prevent FMM from damaging the
film layer on the base substrate 10, a spacer (such as a
photo space, PS) is provided on the base substrate 10
to support the FMM during evaporation. During evapo-
ration, the base substrate 10 is placed above the FMM
104, and the spacer 700 is attached to the FMM. In order
to improve the accuracy of the evaporation position, it is
usually necessary to place a Gaussian plate 105 with
strong magnetism above the base substrate 10 to adsorb
the FMM 104, so that the FMM 104 is more closely at-
tached to the base substrate 10. The arrow in FIG. 14A
indicates the gas flow direction.
[0312] Because the FMM is made of metal, it is easy
to damage the material deposited on the base substrate
10 when it comes into contact with the base substrate
10. Therefore, in the OLED backplane design, the spacer
700 plays a supporting role when the FMM 104 is at-
tached to the base substrate 10, thus preventing the FMM
104 from scratching the surface of the base substrate
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10. The spacers 700 can be distributed in an array
throughout the panel, but are not limited thereto.
[0313] For example, in the case where the spacer 700
is used to support the FMM, the top of the spacer 700
may not be evaporated with a light emitting layer. For
example, each spacer 700 includes a first region 701 and
an annular second region 702 surrounding the first region
701. The first region 701 includes a central region of the
spacer 700, and the area ratio between the orthographic
projections of the first region 701 and the spacer 700 on
the base substrate 10 is not greater than 1/4. For exam-
ple, the area ratio between the orthographic projections
of the first region 701 and the spacer 700 on the base
substrate 10 is 1/3 to 1/4, and the top of the spacer 700
is located in the first region 701.
[0314] For example, in the display region, the first re-
gion of at least one spacer is not overlapped with any
one of the first color light emitting layer, the second color
light emitting layer or the third color light emitting layer.
For example, the first region 701 of at least one spacer
700 is not overlapped with the light emitting layer. For
example, the first region 701 of at least one spacer 700
is overlapped with only one kind of color light emitting
layer, for example, the first region 701 of at least one
spacer 700 is overlapped with only the green light emit-
ting layer. For example, the first region 701 of at least
one spacer is 700 is overlapped with only two kinds of
color light emitting layers, for example, the first region
701 of at least one spacer 700 is overlapped with only
the red light emitting layer and the blue light emitting lay-
er.
[0315] For example, the spacer can be arranged be-
tween the first color sub-pixel and the second color sub-
pixel, and in the case where there is no light emitting
layer overlapped on the top of the spacer, the transverse
crosstalk or cross-color can be further reduced. For ex-
ample, when the light emitting layer of the first color sub-
pixel is evaporated, the part of the spacer close to the
opening of the pixel defining layer for forming the second
color sub-pixel supports the FMM, so that this part is not
evaporated with the first color light emitting layer; when
the light emitting layer of the third color sub-pixel is evap-
orated, the part of the spacer close to the opening of the
pixel defining layer for forming the first color sub-pixel
supports the FMM, so that this part is not evaporated with
the third color light emitting layer. When the light emitting
layer of the second color sub-pixel is evaporated, the
second color light emitting layer is formed in parts on
both sides of the spacer, and there is no second color
light emitting layer in other regions. Because the open-
ings are not overlapped, the distribution of the color light
emitting layers in the center region (e.g., the first region)
of the spacer are substantially not overlapped or have a
small overlapping part (e.g., less than 30%) which is
caused by factors such as process margin, etc.
[0316] For example, the orthographic projection of the
spacer on the base substrate is at least one selected
from the group consisting of a rounded rectangle, an el-

lipse and a circle. For example, the orthographic projec-
tion of the spacer on the base substrate is an axisym-
metric pattern. For example, the spacer is located at the
intersection of parts of the pixel defining layer with differ-
ent extending directions (for example, the spacer covers
the intersection of parts of the pixel defining layer with
different extending directions), and has two symmetry
axes, and the two symmetry axes are approximately par-
allel to the two extending directions of the pixel defining
layer at the positions where the two symmetry axes are
located. For example, the orthographic projection of the
spacer on the base substrate has a size of 20-50 mm in
the long axis direction. For example, the orthographic
projection of the spacer on the base substrate has a size
of 12-30 mm in the short axis direction. For example, the
area of the orthographic projection of the spacer on the
base substrate is less than 48mm*26mm. For example,
the size range of the orthographic projection of the spacer
on the base substrate is less than 41mm*25mm. For ex-
ample, the size range of the orthographic projection of
the spacer on the base substrate is less than 33mm
*20mm. For example, the size range of the orthographic
projection of the spacer on the base substrate is less
than 25mm *15mm.
[0317] For example, FIG. 14B is a schematic diagram
of a positional relationship between a pixel defining layer
and a spacer. As shown in FIG. 14B, for example, the
distance between the boundary of the spacer 700 and
the edge of the opening 401 of the pixel defining layer
400 is not less than 6.5mm.
[0318] For example, the spacer 700 and the pixel de-
fining layer 400 can be an integrated structure without
obvious boundaries. For example, the spacer 700 and
the pixel defining layer 400 may be bounded by the po-
sition where the inflection point of the slope angle curve
appears. For example, for the pixel defining layer itself,
along a direction from one of the opening edges located
at both sides of the center line of the extending direction
thereof to the center line of the extending direction of the
pixel defining layer, the slope angle has a trend from large
to small, and the slope angle can be approximately 0 to
5 degrees at the surface of the pixel defining layer which
is nearly flat; from the surface of the pixel defining layer
which is nearly flat to the boundary of the spacer, the
slope angle tends to rise again. For example, at the
boundary of the spacer, the slope angle can rise from
nearly 0 degree to about 10 degrees (for example, 5 to
10 degrees), or above 10 degrees. The slope angle can
be an included angle between an outer tangent of the
measuring point position and a plane where the surface
of the main body electrode of the nearest second elec-
trode (e.g., anode) away from the base substrate is lo-
cated. For example, the thickness of the part of the pixel
defining layer 400 without the spacer 700 is a first thick-
ness (for example, the average thickness of the flat part),
and the maximum thickness of the part of the pixel de-
fining layer 400 with spacer 700 is a second thickness.
The boundary between the spacer 700 and the pixel de-
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fining layer 400 can be defined as follows: the part has
a first thickness from the surface of the pixel defining
layer 400 close to the base substrate can be defined as
the pixel defining layer 400 itself, and the part beyond
the first thickness to the second thickness can be defined
as the spacer.
[0319] For example, the thickness of the part of the
pixel defining layer 400 without the spacer 700 is a first
thickness (e.g., the average thickness of a nearly flat
part), and for example, the first thickness is 0.8-1.8mm.
For example, the thickness of the part of the pixel defining
layer 400 without the spacer 700 is a first thickness (e.g.,
the average thickness of a nearly flat part), and for ex-
ample, the first thickness is greater than or equal to
1.1mm. For example, the thickness of the part of the pixel
defining layer 400 without the spacer 700 is a first thick-
ness (e.g., the average thickness of a nearly flat part),
and for example, the first thickness is less than 3mm. If
the pixel defining layer 400, as a part of the barrier dam
for encapsulating the organic layer, has a too small thick-
ness, and the overflow of the organic layer may easily
affect the encapsulation effect. If the first thickness of the
pixel defining layer 400 is too large, it is easy to cause a
relatively large limitation on the luminous angle and af-
fects the luminous efficiency.
[0320] For example, the slope angle of the part of the
pixel defining layer close to the opening is 15-25 degrees.
For example, the slope angle of the part of the pixel de-
fining layer close to the opening is 17-21 degrees. For
example, the slope angle of the part of the pixel defining
layer close to the opening is 18-20 degrees.
[0321] For example, as shown in FIG. 15A to FIG. 15G,
at least one embodiment of the present disclosure pro-
vides a display panel, which includes: a base substrate,
including a display region and a peripheral region located
at the peripheral of the display region; a plurality of first
color sub-pixels, located in the display region, the plural-
ity of first color sub-pixels being arranged along a first
direction to form a plurality of first color sub-pixel rows,
the plurality of first color sub-pixel rows being arranged
along a second direction, and adjacent first color sub-
pixel rows in the plurality of first color sub-pixel rows are
shifted with each other along the first direction; a plurality
of second color sub-pixels, located in the display region,
and arrayed along the first direction and the second di-
rection, and four second color sub-pixels surrounding
one first color sub-pixel; a plurality of third color sub-pix-
els, located in the display region, the plurality of first color
sub-pixels and the plurality of third color sub-pixels being
alternately arranged along the first direction and the sec-
ond direction, the plurality of first color sub-pixels and the
plurality of second color sub-pixels being alternately ar-
ranged along a third direction as a first group, the plurality
of third color sub-pixels and the plurality of second color
sub-pixels being alternately arranged along the third di-
rection as a second group, the first group and the second
group being alternately arranged along the fourth direc-
tion, and the third direction and the fourth direction being

intersected with both the first direction and the second
direction; a pixel defining layer, located in the display
region and the peripheral region, the pixel defining layer
including a plurality of openings to define effective light
emitting regions of the plurality of sub-pixels, the plurality
of first color sub-pixels including a plurality of first effec-
tive light emitting regions, the plurality of second color
sub-pixels including a plurality of second effective light
emitting regions, and the plurality of third color sub-pixels
including a plurality of third effective light emitting re-
gions. The plurality of first color sub-pixels include a plu-
rality of first color light emitting layers located in the cor-
responding openings and on the pixel defining layer sur-
rounding the corresponding openings, the plurality of
second color sub-pixels include a plurality of second color
light emitting layers located in the corresponding open-
ings and on the pixel defining layer surrounding the cor-
responding openings, the plurality of first color light emit-
ting layers included in the plurality of first color sub-pixels
are spaced apart from each other, and the plurality of
second color light emitting layers included in the plurality
of second color sub-pixels are spaced apart from each
other; the plurality of third color sub-pixels include a plu-
rality of third color light emitting layers located in the cor-
responding openings and on the pixel defining layer sur-
rounding the corresponding openings, and the plurality
of third color light emitting layers included in the plurality
of third color sub-pixels are spaced apart from each other.
[0322] For example, the display panel further includes
a plurality of spacers located on a surface of the pixel
defining layer away from the base substrate, and the
spacers in the display region are located in gaps between
the sub-pixels arranged in the first direction, and the
spacers in the display region are located in gaps between
the sub-pixels arranged in the second direction. In the
display region, the area ratio K between the spacer and
the pixel defining layer satisfies K ≤ S0/[k1*n*m*(S1G-
S2G)+k2*n*m*(S1R-S2R)+k3*n*m*(S1B-S2B)], where
n is the number (e.g., 4, as shown by the long-strip frame
F1 in FIG. 15F) of middle sub-pixels in the same line
(e.g., two red sub-pixels 100 and two blue sub-pixels 300
in the same row and between two spacers in the row
direction as shown in FIG. 15F) which are located be-
tween adjacent spacers among spacers arranged in the
first direction, m is the number (e.g., 4, as shown by the
long-strip frame F2 in FIG. 15F) of middle sub-pixels in
the same line (e.g., four green sub-pixels 200 in the same
column and between two spacers in the column direction
as shown in FIG. 15F) which are located between adja-
cent spacers among spacers arranged in the second di-
rection, SO is the area of one spacer; S1G, S1R and S1B
are the areas of the light emitting layers of the second
color sub-pixel, the first color sub-pixel and the third color
sub-pixel, respectively; S2G, S2R, and S2B are the areas
of the openings of the pixel defining layer corresponding
to the second color sub-pixel, the first color sub-pixel and
the third color sub-pixel, respectively; and k1, k2, and k3
are the proportions of the second color sub-pixels, the
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first color sub-pixels, and the third color sub-pixels in the
display region relative to all of the sub-pixels, respective-
ly. For example, k1 is 1/2. For example, k2 is 1/4. For
example, k3 is 1/4. For example, k1+k2+k3=1.
[0323] For example, S2G is about 80-180 square mi-
crons. For example, S2G is about 100-140 square mi-
crons. For example, S2R is about 150-280 square mi-
crons. For example, S2R is about 160-250 square mi-
crons. For example, S2B is about 200-400 square mi-
crons. For example, S2B is about 260-350 square mi-
crons.
[0324] The same line mentioned above refers to the
same row or the same column. For example, the same
line in the first direction refers to the same row. For ex-
ample, the same line in the second direction refers to the
same column.
[0325] In some embodiments, the spacers are not in
the same row as the sub-pixels, and for example, the
spacers are in the gap between two adjacent rows of
sub-pixels; and/or the spacers are not in the same column
as the sub-pixels, and for example, the spacers are in
the gap between two adjacent columns of sub-pixels.
Then the area ratio K between the spacer and the pixel
defining layer satisfies K ≤ S0/[1/4*k1*N*M* (S1G-S2G)+
1/4*k2*N*M* (S1R-S2R)+1/4*k3*N*M*(S1B-S2B)],
where N is the number of sub-pixel columns correspond-
ing to one spacer period in the first direction such as the
row direction, and M is the number of sub-pixel rows cor-
responding to one spacer period in the second direction
such as the column direction. For example, one spacer
period is that one spacer is set for every N columns of
sub-pixels in the first direction such as the row direction.
For example, one spacer period is that one spacer is set
for every M rows of sub-pixels in the second direction
such as the column direction.
[0326] In some embodiments, the sub-pixel rows are
arranged in a shifted manner. As shown in FIG. 15G, the
spacers and the sub-pixels are located in the same row,
then in the first direction such as the row direction, the
number N of sub-pixel columns corresponding to one
spacer period, is twice the number n of middle sub-pixels
in the same line which are located between adjacent
spacers among spacers arranged in the first direction,
and for example, n is 4 and N is 8 (as shown by the long-
strip frame in the figure).
[0327] In some embodiments, the sub-pixel columns
are arranged in a shifted manner. As shown in FIG. 15G,
the spacers and the sub-pixels are located in the same
column, then in the second direction such as the column
direction, the number M of sub-pixel rows corresponding
to one spacer period, is twice the number m of middle
sub-pixels in the same line which are located between
adjacent spacers among spacers arranged in the second
direction, and for example, m is 4 and M is 8 (as shown
by the long-strip frame in the figure).
[0328] FIG. 15A and FIG. 15B are schematic diagrams
of positional relationships between spacers and sub-pix-
els provided by the embodiments of the present disclo-

sure.
[0329] As shown in FIG. 15A, the plurality of spacers
700 of the display panel are located on a surface of the
pixel defining layer 400 away from the base substrate
10, and the area ratio between the orthographic projec-
tion of the spacer 700 on the base substrate and the
orthographic projection of the pixel defining layer 400 on
the base substrate is not greater than 12%. For example,
the area ratio between the orthographic projection of the
spacer 700 on the base substrate and the orthographic
projection of the pixel defining layer 400 on the base sub-
strate is not greater than 8%. For example, the area ratio
between the orthographic projection of the spacer 700
on the base substrate and the orthographic projection of
the pixel defining layer 400 on the base substrate is not
greater than 7%. For example, the area ratio between
the orthographic projection of the spacer 700 on the base
substrate and the orthographic projection of the pixel de-
fining layer 400 on the base substrate is not greater than
6%. For example, the area ratio between the orthograph-
ic projection of the spacer 700 on the base substrate and
the orthographic projection of the pixel defining layer 400
on the base substrate is not greater than 5%. For exam-
ple, the area ratio between the orthographic projection
of the spacer 700 on the base substrate and the ortho-
graphic projection of the pixel defining layer 400 on the
base substrate is not greater than 4%. For example, the
area ratio between the orthographic projection of the
spacer 700 on the base substrate and the orthographic
projection of the pixel defining layer 400 on the base sub-
strate is not greater than 3%.
[0330] For example, the plurality of spacers are located
on a surface of the pixel defining layer away from the
base substrate. In the display region, the number ratio
between spacers and all sub-pixels is less than or equal
to 1: 4. In the display region, the number ratio between
spacers and all sub-pixels is less than or equal to 1: 8.
For example, in the display region, the number ratio be-
tween spacers and all sub-pixels is not greater than 1:
12. For example, in the display region, the number ratio
between spacers and all sub-pixels is not greater than
1: 16. For example, in the display region, the number
ratio between spacers and all sub-pixels is not greater
than 1: 20. For example, in the display region, the number
ratio between spacers and all sub-pixels is not greater
than 1: 24.
[0331] For example, along the direction of the connect-
ing line between the centers of the light emitting layers
of two adjacent sub-pixels, the ratio of the size of the
spacer 700 to the size of the pixel defining layer 400 (e.g.,
the surface of the pixel defining layer on which the spacer
is located, such as the upper surface) is less than 0.9.
For example, along the direction of the connecting line
between the centers of the light emitting layers of two
adjacent sub-pixels, the ratio of the size of the spacer
700 to the size of the pixel defining layer 400 is less than
0.8.
[0332] For example, as shown in FIG. 15A, four second
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color sub-pixels 200 are arranged between adjacent
spacers 700 along the second direction, and two first
color sub-pixels 100 and two third color sub-pixels 300
are arranged between adjacent spacers 700 along the
first direction. For example, the ratio of the area of the
orthographic projection of the spacer 700 on the base
substrate to the area of the orthographic projection of the
pixel defining layer 400 on the base substrate is not great-
er than 6%. Taking that one spacer is arranged every
four sub-pixels in the row direction and one spacer is
arranged every four sub-pixels in the column direction
as an example, one spacer corresponds to eight second
color sub-pixels, four first color sub-pixels and four third
color sub-pixels. For example, the ratio between the area
of the orthographic projection of the spacer 700 on the
base substrate and the area of the orthographic projec-
tion of the pixel defining layer 400 on the base substrate
is not greater than 8%. The density and size of spacers
tend to be smaller and smaller, which can reduce the
particles produced in the process and improve the yield.
The first direction and the second direction in the embod-
iment of the present disclosure can be interchanged.
[0333] For example, as shown in FIG. 15B, six second
color sub-pixels 200 are arranged between adjacent
spacers 700 along the second direction, and three first
color sub-pixels 100 and three third color sub-pixels 300
are arranged between adjacent spacers 700 along the
first direction. For example, the area ratio between the
orthographic projection of the spacer 700 on the base
substrate and the orthographic projection of the pixel de-
fining layer 400 on the base substrate is less than 6%.
One spacer is arranged every six sub-pixels in the row
direction and one spacer is arranged every six sub-pixels
in the column direction.
[0334] For example, as shown in FIG. 15A and FIG.
15B, in the display region, the spacer 700 is not overlap
with the bridge line. For example, in the display region,
the bridge lines enclosing one second mesh are over-
lapped with at most one spacer 700. For example, the
second mesh 602 has a long-strip shape, and the size
of the overlapping part between the spacer 700 and the
bridge line is smaller than the size of the second mesh
602 in the direction perpendicular to the extending direc-
tion of the second mesh 602. Because the first electrode
of each sub-pixel is closest to the bridge line at the po-
sition of the spacer, less overlapping between the bridge
line and the spacer can reduce crosstalk.
[0335] For example, as shown in FIG. 15C, taking that
two adjacent second touch units are electrically connect-
ed through two connection bridges as an example, the
second meshes where the two endpoints and the middle
turning point of one connection bridge 621 are located
can be overlapped with the spacer 700, while the other
connection bridge 621 is not overlapped with the spacer
700. The embodiment of the present disclosure is not
limited thereto, and for example, in the case where five
or six second color sub-pixels are arranged between two
adjacent spacers, only the second mesh where the mid-

dle turning point of one connection bridge is located may
be overlapped with the spacer. For example, as shown
in FIG. 15A, taking that two adjacent second touch units
are electrically connected through two connection bridg-
es as an example, one connection bridge 621 is over-
lapped with one spacer 700, and the other connection
bridge 621 is also overlapped with one spacer 700. For
example, the embodiment of the present disclosure is
not limited to the positional relationship between the
spacer and the connection bridge shown in FIG. 15A,
and if the spacers in FIG. 15A are moved upward by a
size of a second mesh, one connection bridge is over-
lapped with one spacer, while the other connection bridge
is not overlapped with the spacer.
[0336] For example, FIG. 15F shows that adjacent
spacers in the row direction are separated by four sub-
pixels, such as two red sub-pixels and two blue sub-pix-
els, and that adjacent spacers in the column direction are
separated by four sub-pixels, such as four green sub-
pixels. For example, each spacer corresponds to an ap-
proximately rectangular region (shown by a solid frame
in the figure). The region includes, for example, four
green sub-pixel rows, and each row includes four green
sub-pixel; that is, the region includes sixteen green sub-
pixels. The region includes, for example, four rows, each
row of which is formed by alternating red sub-pixels and
blue sub-pixels, and each row includes two red sub-pixels
and two blue sub-pixels; that is, the region includes eight
red sub-pixels and eight blue sub-pixels. Among the
spacers distributed in every four rows and four columns
of sub-pixels (e.g., the first spacers, filled with vertical
lines in the figure), one spacer (e.g., the second spacer,
filled with fine grids in the figure) is also distributed in the
approximate middle of a 2*2 matrix formed by every four
spacers in the interior. The first spacers and the second
spacers have the same distribution rule and approxi-
mately the same number. Each second spacer also cor-
responds to an approximately rectangular region (shown
by a dashed frame in the figure), and the region also
includes, for example, sixteen green sub-pixels, eight red
sub-pixels and eight blue sub-pixels. The first spacers
and the second spacers have the same distribution and
approximately the same number, the rectangular regions
corresponding to the first spacers cover approximately
the entire display region, and the rectangular regions cor-
responding to the second spacers also cover approxi-
mately the entire display region, so each sub-pixel in the
rectangular regions corresponding to the first spacer and
the second spacer is included in two rectangular regions.
For example, the number of sub-pixels essentially cor-
responding to the first spacer and the second spacer is
eight green sub-pixels, four red sub-pixels and four blue
sub-pixels (only at the inner side of the display region,
the number ration at the edge part may have some dif-
ferences due to the shape or algorithm). For example, if
the repetition of rectangular regions corresponding to the
first spacers and the second spacers is considered, the
region obtained after dividing each rectangular region by
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two is roughly a display region essentially corresponding
to one spacer, and the regions can be in one-to-one cor-
respondence with the spacers inside the display region.
For example, the area of the display region correspond-
ing to one spacer is roughly the area occupied by eight
green sub-pixels, four red sub-pixels and four blue sub-
pixels.
[0337] For example, the number ratio between spacers
and sub-pixels in the display region is 1: 16.
[0338] For example, the ratio of the area of one spacer
to the area of the orthographic projection of the pixel de-
fining layer in the display region corresponding to the
spacer is not greater than 8%.
[0339] For example, the pixel defining layer surround-
ing each sub-pixel is substantially covered by a corre-
sponding light emitting layer. For example, the boundary
of the opening, for forming the light emitting layer of each
sub-pixel, of the mask plate, is approximately located at
the center line of each portion of the pixel defining layer.
For example, the area of the pixel defining layer surround-
ing the opening corresponding to each sub-pixel, is ap-
proximately the area of the opening, for forming the light
emitting layer of the sub-pixel, of the mask plate, minus
the area of the opening of the pixel defining layer. Or, for
example, regardless of factors such as process margin,
etc., the area of the pixel defining layer surrounding the
opening corresponding to each sub-pixel, is approxi-
mately the area (S1) of the light emitting layer of the sub-
pixel, minus the area (S2) the opening of the pixel defining
layer.
[0340] For example, the opening of the FMM corre-
sponding to the green sub-pixel has a shape of round or
square, with a diameter or side length of 30-35mm, and
for example, 33mm. For example, the opening of the FMM
corresponding to the red sub-pixel has a shape of square,
with a side length of 30-35mm, and for example, 33mm.
For example, the opening of the FMM corresponding to
the blue sub-pixel has a shape of square, with a side
length of 33-38mm, and for example, 35.5mm.
[0341] For example, the opening of the pixel defining
layer corresponding to the green sub-pixel has a shape
of oval or rectangular (it can be considered that the length
of the long side of the rectangular is the size of the long
axis and the length of the short side of the rectangular is
the size of the short axis), and the long axis thereof is
12-16 mm, for example, 14 mm, and the short axis thereof
is 10-14 mm, for example, 11 mm. For example, the open-
ing of the pixel defining layer corresponding to the red
sub-pixel has a shape of square, and the side length
thereof is approximately 14-17 mm, for example, 15 mm.
For example, the opening of the pixel defining layer cor-
responding to the blue sub-pixel has a shape of square,
and the side length thereof is approximately 16-20 mm,
for example, 18 mm.
[0342] For example, in the display region, the pixel de-
fining layer can include a part covered by the light emitting
layer, and can also include a part not covered by the light
emitting layer.

[0343] For example, in the display region, the area ratio
K between the spacer and the pixel defining layer satis-
fies K ≤ S0/[k1*n*m*(S1G-S2G)+k2*n*m*(S1R-S2R)+
k3*n*m*(S1B-S2B)], where n is the column number of
middle sub-pixels between adjacent spacers in the same
row, m is the row number of middle sub-pixels between
adjacent spacers in the same column, SO is the area of
one spacer; S1G, S1R and S1B are the areas of the light
emitting layers or corresponding FMM openings of the
green sub-pixel, the red sub-pixel and the blue sub-pixel,
respectively; S2G, S2R and S2B are the areas of the
openings of the pixel defining layer corresponding to the
green sub-pixel, the red sub-pixel and the blue sub-pixel,
respectively; and k1, k2 and k3 are the ratios of the green
sub-pixels, the red sub-pixels and the blue sub-pixels to
all sub-pixels in the display region. For example,
k1+k2+k3=1. For example, for the arrangement shown
in FIG. 15F, the number ratio among G sub-pixels, R sub-
pixels and G sub-pixels is 2: 1: 1, then k1 is
2/(2+1+1)=1/2, k2 is 1/(2+1+1)=1/4, and k3 is
1/(2+1+1)=1/4. For example, for an arrangement with
equal number of RGB sub-pixels, k1=k2=k3=1/3.
[0344] For example, regardless of other factors, the
larger n or m is, the sparser the distribution of the spacers
is, and the smaller the K value is. For example, regardless
of other factors, the larger the area of the light emitting
layer of each sub-pixel, the larger the corresponding
opening of the FMM; the spacer correspondingly sup-
ports the part at the outer side of the opening of the FMM,
and therefore, compared with the area of the opening
part of the FMM, the area of the part that can be supported
by the spacer decreases with the increase of the area of
the light emitting layer, and the size of the spacer de-
creases correspondingly or the distribution number of the
spacers is relatively smaller (because it is needed to
avoid the opening of each FMM), so the K value is also
smaller. For example, regardless of other factors, the
smaller the area of the opening of the pixel defining layer
corresponding to each sub-pixel is, the larger the entity
area of the pixel defining layer is, and accordingly, the
area ratio K between the spacer and the pixel defining
layer is smaller under the same distribution density. For
example, n can be equal to m, and for example, both are
4, or both are 6, or both are 5.
[0345] For example, n may not be equal to m, and for
example, one of them is 4 and the other of them is 6.
[0346] In some embodiments, the display panel may
have no touch function, that is, it does not include touch
electrodes. In some embodiments, the touch electrodes
of the display panel may not adopt the arrangement man-
ner of touch electrode lines and bridge lines, and for ex-
ample, the touch electrodes may be electrodes having a
plane shape. In some embodiments, the material of the
touch electrode of the display panel can be metal, or met-
al oxide, or any other conductive material.
[0347] As shown in FIG. 4 to FIG. 8 and FIG. 16, at
least one embodiment of the present disclosure provides
a display panel, which includes: a base substrate, includ-
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ing a display region and a peripheral region located at
the peripheral of the display region; and a plurality of sub-
pixels, located in the display region. Each sub-pixel in-
cludes a first electrode and a second electrode, the sec-
ond electrode is located between the base substrate and
the first electrode, and the first electrode is an integral
film layer in the display region. The display panel further
includes: an encapsulation layer, located in the display
region and the peripheral region; a first touch electrode
layer, located at one side of the encapsulation layer away
from the base substrate, the first touch electrode layer
including a plurality of first touch electrodes extending
along the first direction and a plurality of second touch
electrodes extending along the second direction, each
first touch electrode including a plurality of first touch elec-
trode units, each second touch electrode including a plu-
rality of second touch electrode units, the first touch elec-
trode layer including a plurality of touch electrode lines,
the plurality of touch electrode lines being intersected to
form a plurality of first meshes, and both of each first
touch electrode unit and each second touch electrode
unit including a plurality of communicated first meshes;
a second touch electrode layer, including a plurality of
connection bridges, the second touch electrode layer in-
cluding a plurality of bridge lines, the plurality of bridge
lines being intersected to form a plurality of second mesh-
es, each connection bridge including a plurality of com-
municated second meshes, and adjacent second touch
electrode units being electrically connected through at
least one connection bridge; a touch insulation layer, lo-
cated between the first touch electrode layer and the sec-
ond touch electrode layer, and the second touch elec-
trode unit being electrically connected with the connec-
tion bridge through a via hole penetrating through the
touch insulation layer. One of the first touch electrode
layer and the second touch electrode layer which is closer
to the first electrode is a closer touch electrode layer, in
the display region, the total thickness of the insulation
layer between the first electrode located in the effective
light emitting region and the closer touch electrode layer
is greater than the total thickness of the insulation layer
between the first electrode located at the outer side of
the effective light emitting region and the closer touch
electrode layer.
[0348] It should be noted that, in the embodiment of
the present disclosure, the pixel circuit can have a 7T1C
structure (i.e., seven transistors and one capacitor) as
shown in FIG. 15B, and can also have a structure includ-
ing other numbers of transistors and capacitors, such as
7T2C structure, 6T1C structure, 6T2C structure or 9T2C
structure, without being limited in the embodiment of the
present disclosure. In the embodiment of the present dis-
closure, the pixels can adopt any arrangement manner,
such as stripe arrangement, triangle arrangement, mo-
saic arrangement, etc. In the embodiment of the present
disclosure, the number proportion of RGB in one pixel
unit or repeating unit can be any one or a combination
of two or more selected from the group consisting of 1:1:2,

1:2:1, 2:2:1, 1:1:1, 1:2:3, 3:3:2, 1:3:2, 2:3:1, 3:2:3, 2:3:3,
etc. For example, RGB may be equal in size, or may not
be equal in size. For example, the size of the opening in
the pixel defining layer for defining the light emitting layer
of B is greater than that of R, and the size of the opening
in the pixel defining layer for defining the light emitting
layer of B is greater than that of G For example, the size
of the opening in the pixel defining layer for defining the
light emitting layer of B is greater than that of R, and the
size of the opening in the pixel defining layer for defining
the light emitting layer of R is greater than that of G For
example, the size of the opening in the pixel defining
layer for defining the light emitting layer of B is greater
than that of R, and the size of the opening in the pixel
defining layer for defining the light emitting layer of R is
equal to that of G For example, the size of the opening
in the pixel defining layer for defining the light emitting
layer of B is equal to that of R, and the size of the opening
in the pixel defining layer for defining the light emitting
layer of R is greater than that of G For example, the size
of the opening in the pixel defining layer for defining the
light emitting layer of R is greater than that of G For ex-
ample, the size of the opening in the pixel defining layer
for defining the light emitting layer of G is greater than
that of R. For example, the size of the opening in the pixel
defining layer for defining the light emitting layer of G is
greater than that of B. For example, the number of sub-
pixels included in each repeating unit or pixel unit can be
any one or a combination of two or more selected from
the group consisting of 2, 3, 4, 5, 6, 7, 8, 9, 10, etc.
[0349] In some embodiments, some sub-pixels emit-
ting light with the same color may have effective light
emitting regions of different areas. For example, in some
embodiments, sub-pixels included in one repeating unit
or pixel unit include two green sub-pixels with the same
color, two red sub-pixels with the same color, two blue
sub-pixels with the same color, or two pairs of sub-pixels
in which each pair of sub-pixels are of the same color
(e.g., two green sub-pixels and two red sub-pixels), and
the areas of the effective light emitting regions of the sub-
pixels with the same color can be different. In some em-
bodiments, in the case where sub-pixels with the same
color are located at an edge position, at a special-shaped
region or at a foldable region, etc., and the effective light
emitting regions thereof can have different areas or
shapes from the effective light emitting regions of sub-
pixels with the same color in other regions.
[0350] In the above embodiments, the luminous color,
size, shape and position distribution of each sub-pixel
can be freely combined. For example, the size and shape
of the sub-pixels can be partly the same and partly dif-
ferent; or totally the same; or completely different. For
example, some sub-pixels have the same size but differ-
ent shapes. For example, some sub-pixels have substan-
tially the same shape outline, but different areas. For ex-
ample, there may be different numbers of second color
sub-pixels around different first color sub-pixels, and the
number of second color sub-pixels may be 2, 3, 4, 5, 6,
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7, 8, etc. These second color sub-pixels may have ap-
proximately the same distance from the first color sub-
pixel, or some of these second color sub-pixels have the
same distance from the first color sub-pixel and some of
these second color sub-pixels have different distances
from the first color sub-pixel. For example, there may be
different numbers of third color sub-pixels around differ-
ent second color sub-pixels, and the number of third color
sub-pixels may be 2, 3, 4, 5, 6, 7, 8, etc. These third color
sub-pixels may have approximately the same distance
from the second color sub-pixel, or some of these third
color sub-pixels have the same distance from the second
color sub-pixel and some of these third color sub-pixels
have different distances from the second color sub-pixel.
For example, there may be different numbers of second
color sub-pixels around different third color sub-pixels,
and the number of second color sub-pixels may be 2, 3,
4, 5, 6, 7, 8, etc. These second color sub-pixels may have
approximately the same distance from the third color sub-
pixel, or some of these second color sub-pixels have the
same distance from the third color sub-pixel and some
of these second color sub-pixels have different distances
from the third color sub-pixel.
[0351] FIG. 16 is a partial cross-sectional structural
view taken along line GG shown in FIG. 1A. FIG. 16 only
illustratively shows the film layers between the second
electrode and the first electrode of each sub-pixel. As
shown in FIG. 16, the total thickness of the film layers
between the first electrode and the second electrode of
each sub-pixel is smaller than the depth of the opening
in the pixel defining layer 400. For example, the total
thickness of the functional film layers between the first
electrode 130 and the second electrode 120 of the first
color sub-pixel 100 is greater than the total thickness of
the functional film layers between the first electrode 230
and the second electrode 220 of the second color sub-
pixel 200, and the total thickness of the functional film
layers between the first electrode 230 and the second
electrode 220 of the second color sub-pixel 200 is greater
than the total thickness of the functional film layers be-
tween the first electrode 330 and the second electrode
320 of the third color sub-pixel 300.
[0352] For example, the depth of the opening in the
pixel defining layer 400 is about 0.8 to 1.8 microns. For
example, the total thickness of the functional film layers
between the first electrode 130 and the second electrode
120 of the first color sub-pixel can be 2800-2900 ang-
stroms, the total thickness of the functional film layers
between the first electrode 230 and the second electrode
220 of the second color sub-pixel 200 can be 2300-2400
angstroms, and the total thickness of the functional film
layers between the first electrode 330 and the second
electrode 320 of the third color sub-pixel 300 can be
1800-1900 angstroms.
[0353] For example, as shown in FIG. 16, the functional
film layers between the first electrode and the second
electrode of each sub-pixel includes an auxiliary light
emitting layer, and the auxiliary light emitting layer is lo-

cated between the light emitting layer and the second
electrode. For example, the auxiliary light emitting layer
is in direct contact with the light emitting layer. For ex-
ample, the first color sub-pixel 100 includes an auxiliary
light emitting layer 140 between the first color light emit-
ting layer 130 and the second electrode 120, the second
color sub-pixel 200 includes an auxiliary light emitting
layer 240 between the second color light emitting layer
230 and the second electrode 220, and the third color
sub-pixel 300 includes an auxiliary light emitting layer
340 between the third color light emitting layer 330 and
the second electrode 320. For example, the thickness of
the auxiliary light emitting layer 140 of the first color sub-
pixel 100 is greater than the thickness of the auxiliary
light emitting layer 240 of the second color sub-pixel 200,
and the thickness of the auxiliary light emitting layer 240
of the second color sub-pixel 200 is greater than the thick-
ness of the auxiliary light emitting layer 340 of the third
color sub-pixel 300.
[0354] For example, the auxiliary light emitting layer
can be at least one of the film layers having the functions
of hole transport, electron blocking, electron transport,
hole blocking, emitting light, etc. For example, the auxil-
iary light emitting layer is in direct contact with the light
emitting layer. For example, the light emitting layer is
directly formed on the surface of the auxiliary light emit-
ting layer away from the base substrate. For example,
the auxiliary light emitting layer in each color sub-pixel in
the embodiment of the present disclosure can be formed
by using the same fine metal mask as the corresponding
color light emitting layer, so that the auxiliary light emitting
layer of each color sub-pixel has basically the same
shape, size, projection feature, etc., as the corresponding
color light emitting layer, which will not be repeated here.
[0355] For example, the distance between the base
substrate and one surface of the first color light emitting
layer 130 away from the base substrate is greater than
the distance between the base substrate and one surface
of the second color light emitting layer 230 away from
the base substrate, and the distance between the base
substrate and one surface of the second color light emit-
ting layer 230 away from the base substrate is greater
than the distance between the base substrate and one
surface of the third color light emitting layer 330 away
from the base substrate.
[0356] For example, the distance between one surface
of the first color light emitting layer 130 away from the
base substrate and the flat surface of the pixel defining
layer 400 is greater than the distance between one sur-
face of the second color light emitting layer 230 away
from the base substrate and the flat surface of the pixel
defining layer 400, the distance between one surface of
the second color light emitting layer 230 away from the
base substrate and the flat surface of the pixel defining
layer 400 is greater than the distance between one sur-
face of the third color light emitting layer 330 away from
the base substrate and the flat surface of the pixel defin-
ing layer 400.
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[0357] For example, the slope angle of the slope at the
opening of the pixel defining layer 400 can be in the range
from 16 to 22 degrees. For example, the slope angle of
the slope at the opening of the pixel defining layer 400
can be in the range from 18 to 20 degrees. In the case
where the slope of the pixel defining layer is an arc sur-
face, the slope angle is the included angle between the
tangent line at the intersection of the slope and the sec-
ond electrode of the organic light emitting element of the
sub-pixel and the base substrate. But not limited thereto,
there is a connecting line connecting the midpoint at the
position of half the height of the pixel defining layer 400,
and the intersection between the pixel defining layer 400
and the second electrode of the organic light emitting
element of the sub-pixel, the slope angle can also be the
included angle between the connecting line and the plane
where the base substrate is located.
[0358] For example, as shown in FIG. 16, an integral
hole transport layer 30 and an integral hole injection layer
40 are also arranged between the light emitting layer and
the second electrode of the organic light emitting element
of each sub-pixel. For example, the thickness of the hole
injection layer 40 can be 5-10 nm, and the thickness of
the hole transport layer 30 can be 90-120 nm. Because
there are a plurality of continuous film layers between
the light emitting layer and the second electrode, trans-
verse leakage current may occur in the hole transport
layer and the hole injection layer when a voltage is ap-
plied to the second electrode of the organic light emitting
element of one color sub-pixel, resulting in that crosstalk
easily occurs in the light emitting layer of an adjacent
sub-pixel due to the existence of the overlapping part
between the light emitting layer of the adjacent sub-pixel
and the light emitting layer of the sub-pixel that emits light.
[0359] For example, the thickness of the auxiliary light
emitting layer 140 of the first color sub-pixel 100 can be
70-90 nanometers, the thickness of the auxiliary light
emitting layer 240 of the second color sub-pixel 200 can
be 30-40 nanometers, and the thickness of the auxiliary
light emitting layer 340 of the third color sub-pixel 300
can be 5-10 nanometers.
[0360] For example, at least one selected from the
group consisting of an electron injection layer (not shown
in the figure), an electron transport layer (not shown in
the figure) and a hole blocking layer (not shown in the
figure), is also arranged between the light emitting layer
and the first electrode of the organic light emitting element
of each sub-pixel. For example, the electron injection lay-
er, the electron transport layer and the hole blocking layer
are all continuous integral film layers.
[0361] For example, the thickness of the hole blocking
layer can be in the range from 5 to 10 nanometers. For
example, the thickness of the electron transport layer can
be in the range from 20 to 30 nanometers.
[0362] For example, the second electrode of the or-
ganic light emitting element of each sub-pixel can have
a laminated structure, such as a laminated structure in-
cluding indium tin oxide, silver and indium tin oxide. For

example, the thickness of the second electrode of the
organic light emitting element can be in the range from
100 to 180 nanometers. For example, the thickness of
the second electrode of the organic light emitting element
can be in the range from 110 to 130 nanometers.
[0363] As shown in FIG. 16, the first electrodes of the
organic light emitting elements of the plurality of sub-
pixels are an integral film layer, and the sum of the thick-
ness of the first electrode of the organic light emitting
element and the thickness of the film layers between the
first electrode and the second electrode of the organic
light emitting element is less than the depth of the opening
of the pixel defining layer, so that the first electrode of
the organic light emitting element located in the opening
and on the pixel defining layer forms a reflective cup
structure, thereby improving luminous efficiency and re-
ducing dispersion.
[0364] For example, the material of the first electrode
of the organic light emitting element can include magne-
sium and silver, such as magnesium-silver alloy. For ex-
ample, the thickness of the first electrode of the organic
light emitting element can be in the range from 10 to 18
nanometers. For example, the thickness of the first elec-
trode of the organic light emitting element can be in the
range from 12 to 15 nanometers. For example, the thick-
ness of the first electrode of the organic light emitting
element can be 100 angstroms.
[0365] For example, the light emitting layer and the
electron transport layer of each sub-pixel can include
host-guest doped materials, and other film layers are sin-
gle molecular weight materials. For example, the material
of the electron transport layer can include at least one
selected from the group consisting of ytterbium (Yb),
magnesium (Mg) and lithium fluoride (LiF). For example,
the material of the electron injection layer can be Yb, or
a doped material of Mg and LiF.
[0366] For example, the auxiliary light emitting layer
can have a hole transport function. For example, in the
embodiment of the present disclosure, only the light emit-
ting layers and the auxiliary light emitting layers are film
layers which are manufactured by using the FMM and
are spaced apart, and other organic film layers are con-
tinuous common film layers. For example, the materials
of the auxiliary light emitting layers of sub-pixel with dif-
ferent colors are different. For example, the materials of
the hole transport layer and the auxiliary light emitting
layer can be aromatic amine derivatives.
[0367] For example, triazine/azine derivatives can be
used as the material of the hole blocking layer. For ex-
ample, the light emitting layer of the third color sub-pixel
includes a host material and a doping material, and the
thickness of the light emitting layer of the third color sub-
pixel can be 15-20 nm. For example, the light emitting
layer of the second color sub-pixel includes a host ma-
terial and a doping material, and the thickness of the light
emitting layer of the second color sub-pixel can be 30-40
nm. For example, the luminescent host material of the
third color sub-pixel can include anthracene derivatives,
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the luminescent host material of the second color sub-
pixel can include a mixture mixing carbazole and triazine,
and the luminescent host material of the first color sub-
pixel can include heterocyclic conjugated classes.
[0368] For example, the display panel further includes:
a light extraction layer, located between the first electrode
of the organic light emitting element and the encapsula-
tion layer. For example, the light extraction layer can be
an organic layer, which is formed at one side of the first
electrode, such as the cathode, away from the base sub-
strate by evaporation process.
[0369] For example, the display panel further includes:
a transmission enhanced layer, located between the first
electrode of the organic light emitting element and the
encapsulation layer. For example, the transmission en-
hanced layer can be an inorganic layer, which is formed
at one side of the first electrode of the organic light emit-
ting element, such as the cathode, away from the base
substrate by evaporation process. For example, the
transmission enhanced layer can include LiF.
[0370] In some embodiments, the encapsulation layer
can have a laminated structure of a first inorganic encap-
sulation layer, an organic encapsulation layer and a sec-
ond inorganic encapsulation layer, which are arranged
in sequence; the edge of the light extraction layer is lo-
cated at one side of the edge of the first electrode close
to the display region, and the edge of the light extraction
layer is in contact with the edge of the first electrode and
the first inorganic encapsulation layer. The common layer
formed by using an open mask includes at least a cathode
layer and a light extraction layer, and the boundary of the
first electrode is larger than the boundary of the light ex-
traction layer so as to realize the bonding of the first elec-
trode with a trace which is at the periphery of the first
electrode and connected to the VSS power terminal. For
example, the first electrode is bonding with an anode
connection layer, which is arranged in the same layer as
the second electrode, through a via hole, and the anode
connection layer is bonding with a trace which is con-
nected to the VSS power terminal and located in the film
layer where the data line is located.
[0371] In some embodiments, the display panel can
omit at least one of the light extraction layer and the trans-
mission enhanced layer, so as to save the cost of the
evaporation process.
[0372] In some embodiments, some refractive index
adjusting layers can also be included between the last
film layer (such as cathode layer, light extraction layer,
transmission enhanced layer or any other functional lay-
er) formed by evaporation process and the encapsulation
layer, and the refractive index adjusting layers include,
for example, inorganic layers. For example, the refractive
index adjusting layer can include silicon oxide or silicon
nitride. For example, the thickness of the refractive index
adjusting layer is in the range from 30 nm to 1 micron.
For example, the refractive index adjusting layer can
have a thickness of 40 nm to 500 nm. For example, the
refractive index adjusting layer can have a thickness of

50 nm to 200 nm. For example, the refractive index ad-
justing layer may have a thickness of 50 nm to 100 nm.
For example, the refractive index adjusting layer can be
manufactured by means of vapor deposition. For exam-
ple, the refractive index adjusting layers have different
density, such as gradient change or layered change, so
as to meet the requirements of refractive index. For ex-
ample, the refractive index of the refractive index adjust-
ing layer ranges from 1.3 to 1.8. For example, the refrac-
tive index of the refractive index adjusting layer ranges
from 1.4 to 1.7. For example, the refractive index of the
refractive index adjusting layer ranges from 1.6 to 1.7.
[0373] For example, the surface of the first inorganic
encapsulation layer away from the base substrate is
formed to have a plurality of periodically distributed con-
cave-convex structures. For example, in the concave-
convex structure of the surface of the first inorganic en-
capsulation layer away from the base substrate, the
height difference between the concave part and the con-
vex part in the direction perpendicular to the base sub-
strate (for example, relative to the plane where the main
body portion of the anode is located) is approximately in
the range from 0.5 mm to 1.5 mm. For example, in the
concave-convex structure of the surface of the first inor-
ganic encapsulation layer away from the base substrate,
the height difference between the concave part and the
convex part in the direction perpendicular to the base
substrate (for example, relative to the plane where the
main body portion of the anode is located) is approxi-
mately in the range from 0.6 mm to 1.2 mm. For example,
in the concave-convex structure of the surface of the first
inorganic encapsulation layer away from the base sub-
strate, the height difference between the concave part
and the convex part in the direction perpendicular to the
base substrate (for example, relative to the plane where
the main body portion of the anode is located) is approx-
imately in the range from 0.8 mm to 1.1 mm. For example,
in the concave-convex structure of the surface of the first
inorganic encapsulation layer away from the base sub-
strate, one of the concave part and the convex part has
a size in the range of (10-20) mm*(10-20) mm, and for
example, the concave part has a size in the range of
(10-20) mm*(10-20) mm. For example, in the concave-
convex structure of the surface of the first inorganic en-
capsulation layer away from the base substrate, the other
of the concave part and the convex part is substantially
formed into a connected mesh shape, and the line width
of the mesh is about 18-25 mm, so as to enhance the
adhesion between the first inorganic encapsulation layer
and the organic encapsulation layer in direct contact with
the first inorganic encapsulation layer; for example, the
convex part is substantially formed into a connected
mesh shape. By forming the concave-convex structure
on the first inorganic encapsulation layer, the path of wa-
ter and oxygen invasion can be reduced, and the encap-
sulation effect can be improved.
[0374] For example, as shown in FIG. 17A to FIG. 18,
at least one embodiment of the present disclosure pro-
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vides a display panel, which includes: a base substrate,
including a display region and a peripheral region located
at the peripheral of the display region; a plurality of first
color sub-pixels, located in the display region, the plural-
ity of first color sub-pixels being arranged along a first
direction to form a plurality of first color sub-pixel rows,
the plurality of first color sub-pixel rows being arranged
along a second direction, and adjacent first color sub-
pixel rows in the plurality of first color sub-pixel rows are
shifted with each other along the first direction; a plurality
of second color sub-pixels, located in the display region,
and arrayed along the first direction and the second di-
rection, and four second color sub-pixels surrounding
one first color sub-pixel; a plurality of third color sub-pix-
els, located in the display region, the plurality of first color
sub-pixels and the plurality of third color sub-pixels being
alternately arranged along the first direction and the sec-
ond direction, the plurality of first color sub-pixels and the
plurality of second color sub-pixels being alternately ar-
ranged along a third direction as a first group, the plurality
of third color sub-pixels and the plurality of second color
sub-pixels being alternately arranged along the third di-
rection as a second group, the first group and the second
group being alternately arranged along the fourth direc-
tion, and the third direction and the fourth direction being
intersected with both the first direction and the second
direction; a pixel defining layer, located in the display
region and the peripheral region, the pixel defining layer
including a plurality of openings to define effective light
emitting regions of the plurality of sub-pixels, the plurality
of first color sub-pixels including a plurality of first effec-
tive light emitting regions, the plurality of second color
sub-pixels including a plurality of second effective light
emitting regions, and the plurality of third color sub-pixels
including a plurality of third effective light emitting re-
gions. The plurality of first color sub-pixels include a plu-
rality of first color light emitting layers located in the cor-
responding openings and on the pixel defining layer sur-
rounding the corresponding openings, the plurality of
second color sub-pixels include a plurality of second color
light emitting layers located in the corresponding open-
ings and on the pixel defining layer surrounding the cor-
responding openings, the plurality of first color light emit-
ting layers included in the plurality of first color sub-pixels
are spaced apart from each other, and the plurality of
second color light emitting layers included in the plurality
of second color sub-pixels are spaced apart from each
other; the plurality of third color sub-pixels include a plu-
rality of third color light emitting layers located in the cor-
responding openings and on the pixel defining layer sur-
rounding the corresponding openings, and the plurality
of third color light emitting layers included in the plurality
of third color sub-pixels are spaced apart from each other.
The sub-pixel includes a first electrode and a second
electrode, and the second electrode is located between
the base substrate and the first electrode; the pixel de-
fining layer includes a plurality of first defining portions
and a plurality of second defining portions substantially

extending along the first direction, the first defining por-
tions and the second defining portions are alternately ar-
ranged along the second direction, and in the second
direction, the average heights of one first defining portion
and one second defining portion located at both sides of
the same row of sub-pixels arranged along the first di-
rection are different; the average heights of the plurality
of first defining portions in the display region are approx-
imately the same, the average heights of the plurality of
second defining portions in the display region are approx-
imately the same; the average height of the first defining
portion is an average height from the surface of the first
defining portion away from the base substrate to the
plane where the surface of the main body electrode of
the second electrode away from the base substrate, and
the average height of the second defining portion is an
average height from the surface of the second defining
portion away from the base substrate to the plane where
the surface of the main body electrode of the second
electrode away from the base substrate.
[0375] In some embodiments, the relationship be-
tween the pixel defining layer and the light emitting layer,
and the pixel arrangement manner may be different from
those of the above embodiments.
[0376] For example, FIG. 17A is a planar view of a pixel
defining layer and an effective light emitting region in a
display region provided by an embodiment of the present
disclosure, and FIG. 18 is a partial cross-sectional struc-
tural view taken along line HH shown in FIG. 17A. FIG.
17A illustratively shows a pixel defining layer, and a sec-
ond electrode and a light emitting layer of each sub-pixel.
As shown in FIG. 17A and FIG. 18, the pixel defining
layer 400 includes wavy first defining portions 410 and
wavy second defining portions 420 alternately arranged
along the first direction, and the average height of the
first defining portions 410 is greater than the average
height of the second defining portions 420. For example,
the pixel defining layer 400 includes a plurality of first
defining portions 410 and a plurality of second defining
portions 420 substantially extending along the first direc-
tion, the first defining portions and the second defining
portions are alternately arranged along the second direc-
tion, and in the second direction, the average heights of
one first defining portion 410 and one second defining
portion 420 located at both sides of the same row of sub-
pixels are different; the average heights of the plurality
of first defining portions 410 located in the display region
are approximately the same, the average heights of the
plurality of second defining portions 420 located in the
display region are approximately the same; the average
height of the first defining portion 410 is an average height
from the surface of the first defining portion 410 away
from the base substrate to the plane where the surface
of the main body electrode of the second electrode away
from the base substrate, and the average height of the
second defining portion 420 is an average height from
the surface of the second defining portion 420 away from
the base substrate to the plane where the surface of the
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main body electrode of the second electrode away from
the base substrate. For example, because the second
electrode may be uneven, the plane where the portion
of the second electrode in the opening of the pixel defin-
ing layer is substantially located is taken as a benchmark.
For example, the main body electrode of the second elec-
trode can be the portion of the second electrode exposed
by the opening of the pixel defining layer. For example,
the main body electrode of the second electrode may not
only include the portion of the second electrode exposed
by the opening of the pixel defining layer, but also include
an annular portion surrounding the portion of the second
electrode exposed by the opening of the pixel defining
layer, and the width of each part of the annular portion
is approximately the same. For example, the main body
electrodes of the second electrodes exposed by the
openings of the pixel defining layer can be located sub-
stantially in the same plane.
[0377] FIG. 17A only illustratively shows the effective
light emitting region of each sub-pixel, and the size and
shape of the effective display region of each sub-pixel
here are the same as the size and shape of the effective
display region of each sub-pixel shown in FIG. 1A. FIG.
17A illustratively shows the first defining portion and the
second defining portion with different filling colors, and
the first defining portion and the second defining portion
can be integrated to form a mesh.
[0378] For example, the first defining portion 410 and
the second defining portion 420 are used to separate at
least two rows of sub-pixels.
[0379] For example, the length of the first defining por-
tion 410 extending in the first direction and the length of
the second defining portion 420 extending in the first di-
rection at least includes the sum of the size of the effective
light emitting regions of four consecutive sub-pixels in
this direction and the size of gaps between the effective
light emitting regions of the four consecutive sub-pixels
in this direction.
[0380] For example, as shown in FIG. 17A, two adja-
cent rows of sub-pixels form a pixel unit row 1010, and
in the second direction, the average height of two first
defining portions 410 located at both sides of one pixel
unit row 1010 is greater than the average height of one
second defining portion 420 located between two rows
of sub-pixels in the one pixel unit row 1010. For example,
the pixel unit row 1010 includes a row in which the first
color sub-pixel 100 and the third color sub-pixel 300 are
alternately arranged, and a row formed of the second
color sub-pixels 200.
[0381] For example, the slope angle of the midpoint of
the slope at the opening of the first defining portion 410
is greater than that of the slope angle of the midpoint of
the slope at the opening of the second defining portion
420, the midpoint of the slope is, for example, at a position
of approximately half the thickness of the slope in the
direction perpendicular to the base substrate, or at a po-
sition of approximately half the extending size of the pro-
jection of the slope on a plane. For example, the variation

trend of slope angle from one end at the opening of the
first defining portion 410 away from the second electrode
of the organic light emitting element to one end at the
opening of the first defining portion 410 close to the sec-
ond electrode of the organic light emitting element is
slower than the variation trend of slope angle from one
end at the opening of the second defining portion 420
away from the second electrode of the organic light emit-
ting element to one end at the opening of the second
defining portion 420 close to the second electrode of the
organic light emitting element.
[0382] For example, the average height of the first de-
fining portion and the average height of the second de-
fining portion refer to a height relative to the surface
where the main body electrode of the second electrode
of the organic light emitting element of each sub-pixel is
located. For example, a planarization layer is provided
at one side of the second electrode of the organic light
emitting element facing the base substrate, and the av-
erage height of the first defining portion and the average
height of the second defining portion can also refer to an
average distance between the surface of each defining
portion away from the planarization layer and the surface
of each defining portion close to the planarization layer.
[0383] For example, as shown in FIG. 17A, the pixel
arrangement structure formed of the plurality of first color
sub-pixels 100, the plurality of second color sub-pixels
200 and the plurality of third color sub-pixels 300, in-
cludes a plurality of minimum repeating units 1000 ar-
ranged along the first direction, and each minimum re-
peating unit 1000 includes one first color sub-pixel 100,
one third color sub-pixel 300 and two second color sub-
pixels 200, which are distributed in two sub-pixel rows;
one second color sub-pixel 200 and the first color sub-
pixel 100 form a first virtual pixel, while the other second
color sub-pixel 200 and the third color sub-pixel 300 form
a second virtual pixel, the first color sub-pixel 100 and
the third color sub-pixel 300 are shared by two virtual
pixels, respectively. The virtual pixel described in the
present embodiment is not a pixel in the strict sense, that
is, a pixel completely defined by one blue sub-pixel, one
green sub-pixel and one red sub-pixel. The minimum re-
peating unit here means that the pixel arrangement struc-
ture can be formed by repeated arrangement of the min-
imum repeating units. In the embodiment of the present
disclosure, the virtual pixel method of reducing the
number of sub-pixels by sharing some sub-pixels can
reduce the density of physical sub-pixels on the premise
of the same resolution of the constituent images, thereby
reducing the process difficulty in the manufacturing proc-
ess of the display device, improving the yield and reduc-
ing the cost.
[0384] For example, in the second direction, the first
defining portions 410 are located at both sides of the
minimum repeating units 1000 arranged along the first
direction, and the second defining portions 420 are lo-
cated at the interval between two sub-pixel rows in which
the minimum repeating units 1000 are distributed. For
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example, the first virtual pixel and the second virtual pixel
are alternately arranged along the first direction and the
second direction, the first defining portions 410 are lo-
cated at both sides of the minimum repeating units 1000
arranged along the first direction, and the second defining
portions 420 pass through the interval between two sub-
pixels in each virtual pixel. In the embodiment of the
present disclosure, by arranging the first defining portion
and the second defining portion alternately, the color shift
at the edge of the display region can be reduced, and
the display uniformity between the edge and of the interior
of the display region can improved, which is beneficial to
the color mixing of sub-pixels in the virtual pixel.
[0385] For example, FIG. 17B and FIG. 17C are planar
structural views of pixel defining layer in the display re-
gion and the peripheral region at two different positions,
respectively. As shown in FIG. 17B and FIG. 17C, the
average height of one first defining portion 410 is greater
than the average height of one second defining portion
420, and the pixel defining layer 400 in the peripheral
region is a third defining portion 430. For example, the
average height of the third defining portion 430 is greater
than the average height of one second defining portion
420. For example, the average height of the pixel defining
layer 400 in the peripheral region is approximately equal
to the average height of the first defining portion 410.
Here, "approximately equal to" means that considering
the process deviation, the pattern area of the pixel defin-
ing layer in the peripheral region is larger than the pattern
area of the pixel defining layer in the display region, so
the process may cause the height of the pixel defining
layer in the peripheral region to be slightly greater or less
than the height of the first defining portion. For example,
the average height ratio between the pixel defining layer
in the peripheral region and the first defining portion is
1.1: 0.9.
[0386] For example, as shown in FIG. 17B and FIG.
17C, the pixel defining layer in the peripheral region can
be integrated with the first defining portions and the sec-
ond defining portions. In addition to the part of the pe-
ripheral region shown in the figure, other part of the pe-
ripheral region may also include some patterns in the
same layer as the pixel defining layer, for example, barrier
dams for encapsulation, for example, isolation pillars for
isolating organic functional film layers, and materials of
the pixel defining layer remaining in some via holes or
hollowed-out structures in the peripheral region. In some
embodiments, the pixel defining layer in the display re-
gion is completely covered by the cathode.
[0387] For example, FIG. 17D is a planar structural
view of a pixel defining layer of a display region provided
by another example. As shown in FIG. 17D, the present
example differs from the example shown in FIG. 17A in
that the first defining portion 410 and the second defining
portion 420 are substantially linear, and the first defining
portion 410 and the second defining portion 420 are con-
nected by a defining connection portion 440. For exam-
ple, the first defining portion 410, the second defining

portion 420, and the defining connection portion 440 can
be integrated.
[0388] For example, as shown in FIG. 18, the pixel de-
fining layer 400 includes a flat portion 404 and a slope
405, the slope 405 surrounds each opening, and the
slope 405 includes a first sub-slope 4051 close to the flat
portion 404 and a second sub-slope 4052 away from the
flat portion 404. Along the third direction or the fourth
direction, the size ratio between the orthographic projec-
tions of the first sub-slope 4051 and the second sub-slope
4052 on the base substrate is not greater than 1/4, and
the average slope angle of the first sub-slope 4051 is
smaller than the average slope angle of the second sub-
slope 4052. For example, the flat portion is a substantially
flat structure, such as a portion above 80% of the maxi-
mum thickness of the pixel defining layer. Here, the slope
angle is, for example, an included angle between a tan-
gent line made from the slope surface and the surface
of the base substrate, and the average value of the slope
angles measured at several consecutive points or sev-
eral points with fixed intervals on the surface is the av-
erage slope angle.
[0389] For example, the thickness of the pixel defining
layer is generally greater than 1.1 microns, the slope an-
gle of the opening in the pixel defining layer is 20 degrees,
and the length of the slope is about 3 microns.
[0390] For example, as shown in FIG. 1A, in order to
prevent the organic light emitting elements in the display
region 11 close to the peripheral region 12 from being
influenced by the peripheral region 12, a transition region
13 is provided in a region of the peripheral region 12
adjacent to the display region 11. Some dummy sub-
pixels 31 can be provided in the transition region 13.
[0391] For example, FIG. 19 is a partial cross-sectional
structural view of a transition region shown in FIG. 1A.
FIG. 19 illustrates an exemplary cross-sectional view of
a first type of dummy sub-pixel 31A and a second type
of dummy sub-pixel 31A. As shown in FIG. 19, in the
dummy sub-pixel, the pixel defining layer 400 may have
no opening region. In the first type of dummy sub-pixel
31A, the second electrode 41A is located at one side of
the pixel defining layer 400 facing the base substrate 10,
while the first dummy auxiliary light emitting layer 42A,
the first dummy light emitting material layer 43A and the
first electrode 24 are sequentially stacked at a side of the
pixel defining layer 400 away from the base substrate 10.
[0392] It should be noted that, in the embodiment of
the present disclosure, the pixel circuit can have a 7T1C
structure (i.e., seven transistors and one capacitor) as
shown in FIG. 15B, and can also have a structure includ-
ing other numbers of transistors and capacitors, such as
7T2C structure, 6T1C structure, 6T2C structure or 9T2C
structure, without being limited in the embodiment of the
present disclosure. In the embodiment of the present dis-
closure, the pixels can adopt any arrangement manner,
such as stripe arrangement, triangle arrangement, mo-
saic arrangement, etc. In the embodiment of the present
disclosure, the number proportion of RGB in one pixel
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unit or repeating unit can be any one or a combination
of two or more selected from the group consisting of 1:1:2,
1:2:1, 2:2:1, 1:1:1, 1:2:3, 3:3:2, 1:3:2, 2:3:1, 3:2:3, 2:3:3,
etc. For example, RGB may be equal in size, or may not
be equal in size. For example, the size of the opening in
the pixel defining layer for defining the light emitting layer
of B is greater than that of R, and the size of the opening
in the pixel defining layer for defining the light emitting
layer of B is greater than that of G For example, the size
of the opening in the pixel defining layer for defining the
light emitting layer of B is greater than that of R, and the
size of the opening in the pixel defining layer for defining
the light emitting layer of R is greater than that of G For
example, the size of the opening in the pixel defining
layer for defining the light emitting layer of B is greater
than that of R, and the size of the opening in the pixel
defining layer for defining the light emitting layer of R is
equal to that of G For example, the size of the opening
in the pixel defining layer for defining the light emitting
layer of B is equal to that of R, and the size of the opening
in the pixel defining layer for defining the light emitting
layer of R is greater than that of G For example, the size
of the opening in the pixel defining layer for defining the
light emitting layer of R is greater than that of G For ex-
ample, the size of the opening in the pixel defining layer
for defining the light emitting layer of G is greater than
that of R. For example, the size of the opening in the pixel
defining layer for defining the light emitting layer of G is
greater than that of B. For example, the number of sub-
pixels included in each repeating unit or pixel unit can be
any one or a combination of two or more selected from
the group consisting of 2, 3, 4, 5, 6, 7, 8, 9, 10, etc.
[0393] In some embodiments, some sub-pixels with
the same color may have effective light emitting regions
of different areas. For example, in some embodiments,
sub-pixels included in one repeating unit or pixel unit in-
clude two green sub-pixels with the same color, two red
sub-pixels with the same color, two blue sub-pixels with
the same color, or two pairs of sub-pixels in which each
pair of sub-pixels are of the same color (e.g., two green
sub-pixels and two red sub-pixels), and the areas of the
effective light emitting regions of the sub-pixels with the
same color can be different. In some embodiments, in
the case where sub-pixels with the same color are located
at an edge position, at a special-shaped region or at a
foldable region, etc., and the effective light emitting re-
gions thereof can have different areas or shapes from
the effective light emitting regions of sub-pixels with the
same color in other regions.
[0394] In the above embodiments, the luminous color,
size, shape and position distribution of each sub-pixel
can be freely combined. For example, the size and shape
of the sub-pixels can be partly the same and partly dif-
ferent; or totally the same; or completely different. For
example, some sub-pixels have the same size but differ-
ent shapes. For example, some sub-pixels have substan-
tially the same shape outline, but different areas. For ex-
ample, there may be different numbers of second color

sub-pixels around different first color sub-pixels, and the
number of second color sub-pixels may be 2, 3, 4, 5, 6,
7, 8, etc. These second color sub-pixels may have ap-
proximately the same distance from the first color sub-
pixel, or some of these second color sub-pixels have the
same distance from the first color sub-pixel and some of
these second color sub-pixels have different distances
from the first color sub-pixel. For example, there may be
different numbers of third color sub-pixels around differ-
ent second color sub-pixels, and the number of third color
sub-pixels may be 2, 3, 4, 5, 6, 7, 8, etc. These third color
sub-pixels may have approximately the same distance
from the second color sub-pixel, or some of these third
color sub-pixels have the same distance from the second
color sub-pixel and some of these third color sub-pixels
have different distances from the second color sub-pixel.
For example, there may be different numbers of second
color sub-pixels around different third color sub-pixels,
and the number of second color sub-pixels may be 2, 3,
4, 5, 6, 7, 8, etc. These second color sub-pixels may have
approximately the same distance from the third color sub-
pixel, or some of these second color sub-pixels have the
same distance from the third color sub-pixel and some
of these second color sub-pixels have different distances
from the third color sub-pixel.
[0395] In some embodiments, the display panel may
have no touch function, that is, it does not include touch
electrodes. In some embodiments, the touch electrodes
of the display panel may not adopt the arrangement man-
ner of touch electrode lines and bridge lines, and for ex-
ample, they may be electrodes having a planar shape.
In some embodiments, the material of the touch electrode
of the display panel can be metal, or metal oxide, or any
other conductive material.
[0396] For example, the transition region 13 at the out-
er side of the display region 11 can include two circles
of dummy sub-pixels 31.
[0397] For example, in the transition region 13 at the
outer side of the display region 11, the number of rows
or columns of dummy sub-pixels is different at different
positions, such as a rounded corner region, a notch re-
gion, and a perforated region, etc.
[0398] For example, an open mask is used to form a
common layer on the integral display panel, that is, all
sub-pixels adopt film layers with the same material and
the same thickness, such as an electron injection layer,
an electron transport layer, and the like. In addition to the
organic functional layers between the cathode and the
anode, the cathode and the optical functional layer locat-
ed at one side of the cathode away from the anode, such
as a light extraction layer (e.g., an organic layer), a trans-
mission enhanced layer (e.g., an inorganic layer, such
as LiF), etc., can also be formed by evaporation process,
and for example, the open mask is used for evaporation.
[0399] For example, the distance between the bound-
ary of the display region of the display panel and the
boundary of the orthographic projection of the open mask
on the display panel can be 0.3 mm.
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[0400] For example, the distance between the light
emitting layer at the edge of the display region and the
boundary of the orthographic projection of the open mask
on the display panel can be 0.01-0.02 mm.
[0401] For example, the distance between the bound-
ary of the display region and the boundary of the first
electrode of the organic light emitting element can be 0.3
mm.
[0402] The following statements should be noted:

(1) In the accompanying drawings of the embodi-
ments of the present disclosure, the drawings involve
only the structure(s) in connection with the embodi-
ments) of the present disclosure, and other struc-
ture(s) can be referred to common design(s).
(2) In case of no conflict, features in one embodiment
or in different embodiments can be combined.
(3) For the combination of different embodiments,
some features in some embodiments can be com-
bined with some features in other embodiments. The
combination of technical features in each embodi-
ment is added for the convenience of understanding
the completeness description of the scheme, in
which some features are not necessary in the em-
bodiment in which they are located, and some fea-
tures can be omitted in some cases.

[0403] What have been described above are only spe-
cific implementations of the present disclosure, the pro-
tection scope of the present disclosure is not limited
thereto, and the protection scope of the present disclo-
sure should be based on the protection scope of the
claims.

Claims

1. A display panel, comprising:

a base substrate (10), comprising a display re-
gion (11) and a peripheral region (12) located at
a periphery of the display region (11);
a plurality of first color sub-pixels (100), located
in the display region (11), the plurality of first
color sub-pixels (100) being arranged along a
first direction to form a plurality of first color sub-
pixel rows (1001), the plurality of first color sub-
pixel rows (1001) being arranged along a sec-
ond direction, and adjacent first color sub-pixel
rows (1001) in the plurality of first color sub-pixel
rows (1001) are shifted with each other along
the first direction;
a plurality of second color sub-pixels (200), lo-
cated in the display region (11), and arranged
in an array along the first direction and the sec-
ond direction, and four second color sub-pixels
(200) surrounding one first color sub-pixel (100);
a pixel defining layer (400), located in the display

region (11) and the peripheral region (12), the
pixel defining layer (400) comprising a plurality
of openings (401) to define effective light emit-
ting regions of a plurality of sub-pixels, the plu-
rality of first color sub-pixels (100) comprising a
plurality of first effective light emitting regions
(101), the plurality of second color sub-pixels
(200) comprising a plurality of second effective
light emitting regions (201), and an area of one
of the plurality of second effective light emitting
regions (201) being smaller than an area of one
of the plurality of first effective light emitting re-
gions (101),
wherein the plurality of first color sub-pixels
(100) comprise a plurality of first color light emit-
ting layers (110) located in corresponding open-
ings (401) and on the pixel defining layer (400)
surrounding the corresponding openings (401),
the plurality of second color sub-pixels (200)
comprise a plurality of second color light emitting
layers (210) located in corresponding openings
(401) and on the pixel defining layer (400) sur-
rounding the corresponding openings (401), the
plurality of first color light emitting layers (110)
included in the plurality of first color sub-pixels
(100) are spaced apart from each other, and the
plurality of second color light emitting layers
(210) included in the plurality of second color
sub-pixels (200) are spaced apart from each oth-
er;
an area ratio between orthographic projections
of the first color light emitting layer (110) and the
first effective light emitting region (101) corre-
sponding to a same first color sub-pixel (100) on
the base substrate (10) is a first area ratio, an
area ratio between orthographic projections of
the second color light emitting layer (210) and
the second effective light emitting region (201)
corresponding to a same second color sub-pixel
(200) on the base substrate (10) is a second
area ratio, and the first area ratio is less than the
second area ratio.

2. The display panel according to claim 1, wherein at
least part of the plurality of second effective light
emitting regions (201) have a length direction and a
width direction, the length direction is an extending
direction of a connecting line between two points far-
thest from each other in one of the plurality of second
effective light emitting regions (201), and the width
direction is substantially perpendicular to the length
direction of the one of the plurality of second effective
light emitting regions (201); for one second effective
light emitting region (201), along the length direction,
a ratio of a maximum size of the second color light
emitting layer (210) corresponding to the second ef-
fective light emitting region (201) to a maximum size
of the second effective light emitting region (201) is
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a first ratio, and along the width direction, a ratio of
a maximum size of the second color light emitting
layer (210) corresponding to the second effective
light emitting region (201) to a maximum size of the
second effective light emitting region (201) is a sec-
ond ratio, and the first ratio is less than the second
ratio.

3. The display panel according to claim 2, wherein, for
one second effective light emitting region (201),
along the length direction, a difference between the
maximum size of the second color light emitting layer
(210) and the maximum size of the second effective
light emitting region (201) is a first difference, and
along the width direction, a difference between the
maximum size of the second color light emitting layer
(210) and the maximum size of the second effective
light emitting region (201) is a second difference, and
the first difference is less than the second difference.

4. The display panel according to claim 2 or 3, wherein
a ratio of the maximum size of the second color light
emitting layer (210) along the length direction of the
corresponding second effective light emitting region
(201) to the maximum size of the second color light
emitting layer (210) along the width direction of the
corresponding second effective light emitting region
(201) is less than a ratio of the maximum size of the
second effective light emitting region (201) along the
length direction thereof to the maximum size of the
second effective light emitting region (201) along the
width direction thereof.

5. The display panel according to any one of claims 1
to 4, further comprising:

a plurality of third color sub-pixels (300), located
in the display region (11), the plurality of first
color sub-pixels (100) and the plurality of third
color sub-pixels (300) being alternately ar-
ranged along the first direction and the second
direction, the plurality of first color sub-pixels
(100) and the plurality of second color sub-pixels
(200) being alternately arranged along a third
direction as a first group, the plurality of third
color sub-pixels (300) and the plurality of second
color sub-pixels (200) being alternately ar-
ranged along the third direction as a second
group, the first group and the second group be-
ing alternately arranged along a fourth direction,
and the third direction and the fourth direction
being intersected with both of the first direction
and the second direction;
wherein the plurality of third color sub-pixels
(300) comprise a plurality of third effective light
emitting regions (301), an area of one of the plu-
rality of second effective light emitting regions
(201) being smaller than an area of one of the

plurality of third effective light emitting regions
(301), the plurality of third color sub-pixels (300)
comprise a plurality of third color light emitting
layers (310) located in corresponding openings
(401) and on the pixel defining layer (400) sur-
rounding the corresponding openings (401), and
the plurality of third color light emitting layers
(310) included in the plurality of third color sub-
pixels (300) are spaced apart from each other,
an area ratio between orthographic projections
of the third color light emitting layer (310) and
the third effective light emitting region (301) cor-
responding to a same third color sub-pixel (300)
on the base substrate (10) is a third area ratio,
and the third area ratio is less than the second
area ratio.

6. The display panel according to claim 5, wherein an
area of the first effective light emitting region (101)
of one of the plurality of first color sub-pixels (100)
is smaller than an area of the third effective light emit-
ting region (301) of one of the plurality of third color
sub-pixels (300), and
the first area ratio is greater than the third area ratio.

7. The display panel according to claim 5 or 6, wherein
each of the plurality of sub-pixels further comprises
a first electrode (130, 230, 330) and a second elec-
trode (120, 220, 320) of an organic light emitting el-
ement (1100), the second electrode (120, 220, 320)
of the organic light emitting element (1100) is located
at one side of a light emitting layer of the organic
light emitting element (1100) and the pixel defining
layer (400) facing the base substrate (10),
the second electrode (120, 220, 320) of an organic
light emitting element (1100) in each of the plurality
of sub-pixels comprises a main body electrode, and
in a direction from a center of an effective light emit-
ting region to an edge of the effective light emitting
region, a size of an overlapping part between the
main body electrode and the pixel defining layer
(400) is not greater than a size of an overlapping part
between the light emitting layer and the pixel defining
layer (400).

8. The display panel according to claim 1, further com-
prising:

a plurality of third color sub-pixels (300), located
in the display region (11), the plurality of first
color sub-pixels (100) and the plurality of third
color sub-pixels (300) being alternately ar-
ranged along the first direction and the second
direction, the plurality of first color sub-pixels
(100) and the plurality of second color sub-pixels
(200) being alternately arranged along a third
direction as a first group, the plurality of third
color sub-pixels (300) and the plurality of second
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color sub-pixels (200) being alternately ar-
ranged along the third direction as a second
group, the first group and the second group be-
ing alternately arranged along a fourth direction,
and the third direction and the fourth direction
being intersected with both of the first direction
and the second direction;
wherein the plurality of third color sub-pixels
(300) comprise a plurality of third effective light
emitting regions (310), the plurality of third color
sub-pixels (300) comprise a plurality of third
color light emitting layers (310) located in corre-
sponding openings (401) and on the pixel defin-
ing layer (400) surrounding the corresponding
openings (401), and the plurality of third color
light emitting layers (310) included in the plurality
of third color sub-pixels (300) are spaced apart
from each other,
the display panel further comprises:

an encapsulation layer (500), located in the
display region (11) and the peripheral re-
gion (12);
a first touch electrode layer (610), located
at one side of the encapsulation layer (500)
away from the base substrate (10), the first
touch electrode layer (610) comprising a
plurality of first touch electrodes (611) ex-
tending along the first direction and a plu-
rality of second touch electrodes (612) ex-
tending along the second direction, each of
the plurality of first touch electrodes (611)
comprising a plurality of first touch electrode
units (6110), each of the plurality of second
touch electrodes (612) comprising a plural-
ity of second touch electrode units (6120),
the first touch electrode layer (610) compris-
ing a plurality of touch electrode lines
(6112), the plurality of touch electrode lines
(6112) being intersected to form a plurality
of first meshes (601), and both of each first
touch electrode unit (6110) and each sec-
ond touch electrode unit (6120) comprising
a plurality of communicated first meshes
(601);
a second touch electrode layer (620), com-
prising a plurality of connection bridges
(621), the second touch electrode layer
(620) comprising a plurality of bridge lines
(6210), the plurality of bridge lines (6210)
being intersected to form a plurality of sec-
ond meshes (602), each of the plurality of
connection bridges (621) comprising a plu-
rality of communicated second meshes
(602), and adjacent second touch electrode
units (6120) being electrically connected
through at least one connection bridge
(621);

a touch insulation layer (660), located be-
tween the first touch electrode layer (610)
and the second touch electrode layer (620),
and the second touch electrode unit (6120)
being electrically connected with the con-
nection bridge (621) through a via hole pen-
etrating through the touch insulation layer
(660),

wherein an orthographic projection of the plural-
ity of touch electrode lines (6112) in the display
region (11) on the base substrate (10) is located
within an orthographic projection of the pixel de-
fining layer (400) on the base substrate (10).

9. The display panel according to claim 8, wherein, in
the display region (11), an orthographic projection
of an effective light emitting region of each of the
plurality of sub-pixels on the base substrate (10) is
within an orthographic projection of each of the plu-
rality of first meshes (601) on the base substrate (10);
a ratio of an opening area of the first mesh (601)
corresponding to the first color sub-pixel (100) to an
area of the first effective light emitting region (101),
and a ratio of an opening area of the first mesh (601)
corresponding to the third color sub-pixel (300) to an
area of the third effective light emitting region (301),
are both less than a ratio of an opening area of the
first mesh (601) corresponding to the second color
sub-pixel (200) to an area of the second effective
light emitting region (201).

10. The display panel according to claim 8 or 9, wherein
each of the plurality of sub-pixels further comprises
a first electrode (130, 230, 330) and a second elec-
trode (120, 220, 320) of an organic light emitting el-
ement (1100), the second electrode (120, 220, 320)
of the organic light emitting element (1100) is located
at one side of a light emitting layer of the organic
light emitting element (1100) and the pixel defining
layer (400) facing the base substrate (10), each of
the plurality of sub-pixels further comprises a pixel
circuit (1200) between the second electrode of the
organic light emitting element (1100) and the base
substrate (10), and the pixel circuit (1200) comprises
a driving transistor (T1);

at least one selected from the group consisting
of the second electrode (120) of the organic light
emitting element (1100) of the first color sub-
pixel (100), the second electrode (220) of the
organic light emitting element (1100) of the sec-
ond color sub-pixel (200) and the second elec-
trode (130) of the organic light emitting element
(1100) of the third color sub-pixel (300) (300), is
overlapped with the touch electrode line (6112);
and/or
the driving transistor (T1) of at least one selected
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from the group consisting of the first color sub-
pixel (100), the second color sub-pixel (200) and
the third color sub-pixel (300), is overlapped with
the touch electrode line (6112).

11. The display panel according to claim 10, wherein the
driving transistor (T1) in the second color sub-pixel
(200) is overlapped with the touch electrode line
(6112), and the second electrode (220) of the organic
light emitting element (1100) of the second color sub-
pixel (200) is substantially not overlapped with the
touch electrode line (6112); in the first color sub-pixel
(100), the driving transistor (T1) is overlapped with
the second electrode (120) of the organic light emit-
ting element (1100), but substantially not overlapped
with the touch electrode line (6112), and the second
electrode (120) of the organic light emitting element
(1100) is overlapped with the touch electrode line
(6112); in the third color sub-pixel (300), the driving
transistor (T1) is overlapped with the second elec-
trode (320) of the organic light emitting element
(1100), but substantially not overlapped with the
touch electrode line (6112), and the second elec-
trode (320) of the organic light emitting element
(1100) is overlapped with the touch electrode line
(6112), or,

in the second color sub-pixel (200), both the sec-
ond electrode (220) of the organic light emitting
element (1100) and the driving transistor (T1)
are overlapped with the touch electrode line
(6112); in the first color sub-pixel (100), both the
second electrode (120) of the organic light emit-
ting element (1100) and the driving transistor
(T1) are substantially not overlapped with the
touch electrode line (6112); and in the third color
sub-pixel (300), both the second electrode (320)
of the organic light emitting element (1100) and
the driving transistor (T1) are substantially not
overlapped with the touch electrode line (6112),
or,
in the second color sub-pixel (200), both the sec-
ond electrode (220) of the organic light emitting
element (1100) and the driving transistor (T1)
are substantially not overlapped with the touch
electrode line (6112); in the first color sub-pixel
(100), both the second electrode (120) of the
organic light emitting element (1100) and the
driving transistor (T1) are overlapped with the
touch electrode line (6112); and in the third color
sub-pixel (300), both the second electrode (320)
of the organic light emitting element (1100) and
the driving transistor (T1) are overlapped with
the touch electrode line (6112), or,
in the first color sub-pixel (100), the second elec-
trode (120) of the organic light emitting element
(1100) is not overlapped with the driving tran-
sistor (T1) or the touch electrode line (6112),

and the driving transistor (T1) is overlapped with
the touch electrode line (6112); in the third color
sub-pixel (300), the second electrode (320) of
the organic light emitting element (1100) is not
overlapped with the driving transistor (T1) or the
touch electrode line (6112), and the driving tran-
sistor (T1) is overlapped with the touch electrode
line (6112); in the second color sub-pixel (200),
the second electrode (220) of the organic light
emitting element (1100) is overlapped with the
driving transistor (T1) and the touch electrode
line (6112), and the driving transistor (T1) is
overlapped with the touch electrode line (6112).

12. The display panel according to claim 10, wherein the
pixel circuit (1200) of each of the plurality of sub-
pixels further comprises a data writing transistor (T2)
and a threshold compensation transistor (T3);

a first electrode of the data writing transistor (T2)
is electrically connected with a first electrode of
the driving transistor (T1), a second electrode
of the data writing transistor (T2) is electrically
connected with a data line to receive a data sig-
nal, and a gate electrode of the data writing tran-
sistor (T2) is electrically connected with a scan
signal line to receive a scan signal;
a first electrode of the threshold compensation
transistor (T3) is electrically connected with a
second electrode of the driving transistor (T1),
a second electrode of the threshold compensa-
tion transistor (T3) is electrically connected with
a gate electrode of the driving transistor (T1),
and a gate electrode of the threshold compen-
sation transistor (T3) is electrically connected
with the scan signal line to receive a compen-
sation control signal;
the data writing transistor (T2) of the pixel circuit
(1200) of at least one selected from the group
consisting of the first color sub-pixel (100), the
second color sub-pixel (200) and the third color
sub-pixel (300) is overlapped with the touch
electrode line (6112), and/or, the threshold com-
pensation transistor (T3) of the pixel circuit
(1200) of at least one selected from the group
consisting of the first color sub-pixel (100), the
second color sub-pixel (200) and the third color
sub-pixel (300) is overlapped with the touch
electrode line (6112).

13. The display panel according to claim 12, wherein, in
the first color sub-pixel (100), the second electrode
(120) of the organic light emitting element (1100) is
overlapped with at least one of the threshold com-
pensation transistor (T3) and the data writing tran-
sistor (T2), and neither of threshold compensation
transistor (T3) and the data writing transistor (T2) is
overlapped with the touch electrode line (6112); in
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the third color sub-pixel (300), the second electrode
(320) of the organic light emitting element (1100) is
overlapped with at least one of the threshold com-
pensation transistor (T3) and the data writing tran-
sistor (T2), and neither of threshold compensation
transistor (T3) and the data writing transistor (T2) is
overlapped with the touch electrode line (6112); and
in the second color sub-pixel (200), the second elec-
trode (220) of the organic light emitting element
(1100) is not overlapped with the threshold compen-
sation transistor (T3) or the data writing transistor
(T2), and at least one of the threshold compensation
transistor (T3) and the data writing transistor (T2) is
overlapped with the touch electrode line (6112).

14. The display panel according to claim 12, wherein, in
the first color sub-pixel (100), the second electrode
(120) of the organic light emitting element (1100) is
overlapped with at least one of the threshold com-
pensation transistor (T3) and the data writing tran-
sistor (T2); in the third color sub-pixel (300), the sec-
ond electrode (320) of the organic light emitting el-
ement (1100) is overlapped with at least one of the
threshold compensation transistor (T3) and the data
writing transistor (T2); and in the second color sub-
pixel (200), the second electrode (220) of the organic
light emitting element (1100) is overlapped with the
threshold compensation transistor (T3), and the data
writing transistor (T2) is overlapped with the touch
electrode line (6112).

15. A display device, comprising the display panel ac-
cording to any one of claims 1 to 14.
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