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(57) ABSTRACT

An array substrate includes a base substrate; a pixel defini-
tion layer on the base substrate, the pixel definition layer
defining subpixel apertures; and a spacer layer on a side of
the pixel definition layer away from the base substrate,
wherein the spacer layer includes first spacers arranged in a
first array and second spacers arranged in a second array.
Centers of subpixel apertures of two subpixels directly
adjacent to an individual first spacer of the first spacers are
arranged along a first spacer direction. Centers of subpixel
apertures of two subpixels directly adjacent to an individual
second spacer of the second spacers are arranged along a
second spacer direction. The first spacer direction is different
from the second spacer direction. A plurality of subpixels are
arranged in an array of a plurality of rows along a first
direction and a plurality of columns along a second direc-
tion.
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ARRAY SUBSTRATE AND DISPLAY
APPARATUS

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application is a continuation of U.S. applica-
tion Ser. No. 17/428,945, filed Oct. 19, 2020, which is a
national stage application under 35 U.S.C. § 371 of Inter-
national Application No. PCT/CN2020/121754, filed Oct.
19, 2020. Each of the forgoing applications is herein incor-
porated by reference in its entirety for all purposes.

TECHNICAL FIELD

[0002] The present invention relates to display technology,
more particularly, to an array substrate and a display appa-
ratus.

BACKGROUND

[0003] Organic Light Emitting Diode (OLED) display is
one of the hotspots in the field of flat panel display research
today. Unlike Thin Film Transistor-Liquid Crystal Display
(TFT-LCD), which uses a stable voltage to control bright-
ness, OLED is driven by a driving current required to be kept
constant to control illumination. The OLED display panel
includes a plurality of pixel units configured with pixel-
driving circuits arranged in multiple rows and columns.
Each pixel-driving circuit includes a driving transistor hav-
ing a gate terminal connected to one gate line per row and
a drain terminal connected to one data line per column.
When the row in which the pixel unit is gated is turned on,
the switching transistor connected to the driving transistor is
turned on, and the data voltage is applied from the data line
to the driving transistor via the switching transistor, so that
the driving transistor outputs a current corresponding to the
data voltage to an OLED device. The OLED device is driven
to emit light of a corresponding brightness.

SUMMARY

[0004] In one aspect, the present disclosure provides an
array substrate, comprising a base substrate; a pixel defini-
tion layer on the base substrate, the pixel definition layer
defining subpixel apertures; and a spacer layer on a side of
the pixel definition layer away from the base substrate,
wherein the spacer layer comprises first spacers arranged in
a first array and second spacers arranged in a second array;
wherein centers of subpixel apertures of two subpixels
directly adjacent to an individual first spacer of the first
spacers are arranged along a first spacer direction; centers of
subpixel apertures of two subpixels directly adjacent to an
individual second spacer of the second spacers are arranged
along a second spacer direction; the first spacer direction is
different from the second spacer direction; a plurality of
subpixels are arranged in an array of a plurality of rows
along a first direction and a plurality of columns along a
second direction; a respective row of first spacers is along
the first direction; a respective row of second spacers is
along the first direction; adjacent first spacers in the respec-
tive row of first spacers along the first direction are spaced
apart from each other by a first row distance; adjacent
second spacers in the respective row of second spacers along
the first direction are spaced apart from each other by a
second row distance; and a ratio of the first row distance to
the second row distance is in a range of 0.8 to 1.2.
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[0005] Optionally, a respective column of first spacers is
along the second direction; a respective column of second
spacers is along the second direction; adjacent first spacers
in the respective column of first spacers along the second
direction are spaced apart from each other by a first column
distance; adjacent second spacers in the respective column
of second spacers along the second direction are spaced
apart from each other by a second column distance; the first
row distance is less than the first column distance; and the
second row distance is less than the second column distance.
[0006] Optionally, the first spacer direction is different
from the first direction, and different from the second
direction; and the second spacer direction is different from
the first direction, and different from the second direction.
[0007] Optionally, a plurality of light emitting elements
respectively in a plurality of subpixels, wherein the plurality
of light emitting elements comprise a first light emitting
element in a respective first subpixel, a second light emitting
element in a respective second subpixel, a third light emit-
ting element in a respective third subpixel, and a fourth light
emitting element in a respective fourth subpixel; the two
subpixels directly adjacent to the individual first spacer are
an individual second subpixel and an individual third sub-
pixel; and the two subpixels directly adjacent to an indi-
vidual second spacer are an individual third subpixel and an
individual fourth subpixel.

[0008] Optionally, the respective row of first spacers and
the respective row of second spacers are spaced apart by at
least two rows of subpixels; and a respective column of first
spacers and a respective column of second spacers are
spaced apart by at least two columns of subpixels.

[0009] Optionally, any subpixel directly adjacent to the
individual first spacer is not directly adjacent to any indi-
vidual second spacer; and any subpixel directly adjacent to
the individual second spacer is not directly adjacent to any
individual first spacer.

[0010] Optionally, a ratio of the first column distance to
the second column distance is in a range of 0.8 to 1.2.
[0011] Optionally, a ratio of an area of the first spacers to
an area of the second spacers is in a range of 0.8 to 1.2.
[0012] Optionally, a ratio of a first dimension to a second
dimension of a respective spacer is in a range of 0.8 to 1.2;
wherein the first dimension is a dimension of the respective
spacer along a direction substantially parallel to edges of
anodes adjacent to the respective spacer; and the second
dimension is a dimension of the respective spacer along a
direction substantially perpendicular to the edges of anodes
adjacent to the respective spacer.

[0013] Optionally, a second subpixel aperture, a third
subpixel aperture, a fourth subpixel aperture respectively
extending through the pixel definition layer, wherein a
second light emitting layer, a third light emitting layer, and
a fourth light emitting layer respectively connected to a
second anode, a third anode, and a fourth anode, respectively
through the second subpixel aperture, the third subpixel
aperture, the fourth subpixel aperture; a respective one of the
first spacers is between the second subpixel aperture and the
third subpixel aperture; and a respective one of the second
spacers is between the third subpixel aperture and the fourth
subpixel aperture.

[0014] Optionally, an orthographic projection of a third
light emitting layer on the base substrate partially overlaps
with an orthographic projection of a respective first spacer
on the base substrate; and an orthographic projection of a
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second light emitting layer on the base substrate partially
overlaps with the orthographic projection of the respective
first spacer on the base substrate.

[0015] Optionally, a first edge of a third light emitting
layer is spaced apart from a first central line of the respective
first spacer by a first distance along a direction perpendicular
to the first central line; a second edge of a second light
emitting layer is spaced apart from the first central line by a
second distance along the direction perpendicular to the first
central line; and an average value of the first distance along
the first edge is substantially same as an average value of the
second distance along the second edge.

[0016] Optionally, an orthographic projection of the third
light emitting layer on the base substrate partially overlaps
with an orthographic projection of a respective second
spacer on the base substrate; and an orthographic projection
of a fourth light emitting layer on the base substrate partially
overlaps with the orthographic projection of the respective
second spacer on the base substrate.

[0017] Optionally, a third edge is spaced apart from a
second central line of the respective second spacer by a third
distance along a direction perpendicular to the second cen-
tral line; a fourth edge of a fourth light emitting layer is
spaced apart from the second central line by a fourth
distance along the direction perpendicular to the second
central line; and an average value of the third distance along
the third edge is substantially same as an average value of
the fourth distance along the fourth edge.

[0018] Optionally, the array substrate further comprises a
plurality of pixel driving circuits respectively in a plurality
of subpixels configured to respectively drive a plurality of
light emitting elements; wherein a respective one of the
plurality of pixel driving circuits comprises a plurality of
transistors, and a storage capacitor comprising a first capaci-
tor electrode, a second capacitor electrode electrically con-
nected to a respective voltage supply line, and an insulating
layer between the first capacitor electrode and the second
capacitor electrode; wherein the array substrate comprises: a
semiconductor material layer on the base substrate; and a
node connecting line in a same layer as the respective
voltage supply line, connected to the first capacitor electrode
through a first via, and connected to the semiconductor
material layer through a second via; wherein an orthographic
projection of an anode of a respective light emitting element
in a respective subpixel on a base substrate at least partially
overlaps with an orthographic projection of a node connect-
ing line in the respective subpixel on the base substrate.
[0019] Optionally, the plurality of transistors comprises a
driving transistor; the orthographic projection of the first
anode in the respective first subpixel on the base substrate
covers an orthographic projection of a portion of the node
connecting line at a position connecting to a first capacitor
electrode in the respective first subpixel on the base sub-
strate; the orthographic projection of a respective anode in
the respective subpixel on the base substrate covers an
orthographic projection of a portion of the node connecting
line at a position connecting to a first capacitor electrode in
the respective subpixel on the base substrate.

[0020] Optionally, the orthographic projection of a third
anode of a third light emitting element in a respective third
subpixel on the base substrate covers an orthographic pro-
jection of a source electrode of a third transistor in the
respective third subpixel on the base substrate, partially
overlaps with an orthographic projection of an active layer
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of the third transistor in the respective third subpixel on the
base substrate, and partially overlaps with an orthographic
projection of an active layer of the third transistor in a
respective fourth subpixel on the base substrate.

[0021] Optionally, the orthographic projection of a first
anode of a first light emitting element in a respective first
subpixel on the base substrate partially overlaps with an
orthographic projection of a source electrode of a third
transistor in the respective first subpixel on the base sub-
strate, and partially overlaps with an orthographic projection
of an active layer of the third transistor in the respective first
subpixel on the base substrate.

[0022] Optionally, the orthographic projection of a fourth
anode of a fourth light emitting element in a respective
fourth subpixel on the base substrate partially overlaps with
an orthographic projection of a source electrode of a third
transistor in a respective second subpixel on the base sub-
strate, and partially overlaps with an orthographic projection
of an active layer of the third transistor in the respective
second subpixel on the base substrate.

[0023] Inanother aspect, the present disclosure provides a
display apparatus, comprising the array substrate described
herein or fabricated by a method described herein, and an
integrated circuit connected to the array substrate.

BRIEF DESCRIPTION OF THE FIGURES

[0024] The following drawings are merely examples for
illustrative purposes according to various disclosed embodi-
ments and are not intended to limit the scope of the present
invention.

[0025] FIG. 1is a plan view of an array substrate in some
embodiments according to the present disclosure.

[0026] FIG. 2A is a circuit diagram illustrating the struc-
ture of a pixel driving circuit in some embodiments accord-
ing to the present disclosure.

[0027] FIG. 2B is a circuit diagram illustrating the struc-
ture of a pixel driving circuit in some embodiments accord-
ing to the present disclosure.

[0028] FIG. 3A is a diagram illustrating the structure of a
plurality of subpixels of an array substrate in some embodi-
ments according to the present disclosure.

[0029] FIG. 3B is a schematic diagram illustrating a
subpixel arrangement of a plurality of subpixels of an array
substrate in an array substrate in some embodiments accord-
ing to the present disclosure.

[0030] FIG. 3C is a diagram illustrating the structure of a
semiconductor material layer in a plurality of subpixels of an
array substrate depicted in FIG. 3A.

[0031] FIG. 3D is a diagram illustrating the structure of a
first conductive layer in a plurality of subpixels of an array
substrate depicted in FIG. 3A.

[0032] FIG. 3E is a diagram illustrating the structure of a
second conductive layer in a plurality of subpixels of an
array substrate depicted in FIG. 3A.

[0033] FIG. 3F is a diagram illustrating the structure of a
first signal line layer in a plurality of subpixels of an array
substrate depicted in FIG. 3A.

[0034] FIG. 3G is a diagram illustrating the structure of a
second signal line layer in a plurality of subpixels of an array
substrate depicted in FIG. 3A.

[0035] FIG. 3H is a diagram illustrating the structure of
anodes in a plurality of subpixels of an array substrate
depicted in FIG. 3A.
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[0036] FIG. 4A is a cross-sectional view along an A-A'
line in FIG. 3A.

[0037] FIG. 4B is a cross-sectional view along a B-B' line
in FIG. 3A.
[0038] FIG. 4C is a cross-sectional view along a C-C' line
in FIG. 3A.
[0039] FIG. 4D is a cross-sectional view along a D-D' line
in FIG. 3A.
[0040] FIG.5A is a diagram illustrating an arrangement of

spacers in an array substrate in some embodiments accord-
ing to the present disclosure.

[0041] FIG. 5B is a schematic diagram illustrating an
arrangement of spacers in a plurality of subpixels in an array
substrate in some embodiments according to the present
disclosure.

[0042] FIG. 6A illustrate formation of a third light emit-
ting layer in an array substrate using a third mask plate in
some embodiments according to the present disclosure.
[0043] FIG. 6B illustrate formation of a second light
emitting layer in an array substrate using a second mask
plate in some embodiments according to the present disclo-
sure.

[0044] FIG. 6C illustrate formation of a fourth light emit-
ting layer in an array substrate using a fourth mask plate in
some embodiments according to the present disclosure.
[0045] FIG. 6D illustrate formation of a first light emitting
layer in an array substrate using a first mask plate in some
embodiments according to the present disclosure.

[0046] FIG. 6K illustrates relative positions of boundaries
of apertures of a first mask plate, a second mask plate, a third
mask plate, and a fourth mask plate, relative to a respective
first spacer in an array substrate in some embodiments
according to the present disclosure.

[0047] FIG. 6F illustrates relative positions of light emit-
ting layers relative to a respective first spacer in an array
substrate in some embodiments according to the present
disclosure.

[0048] FIG. 6G is a zoom-in view of a region surrounding
a respective first spacer in FIG. 6F.

[0049] FIG. 6H is a cross-sectional view along an L-L' line
in FIG. 6F.
[0050] FIG. 6l illustrate formation of a second light emit-

ting layer and a fourth light emitting layer in an array
substrate using a same mask plate in some embodiments
according to the present disclosure.

[0051] FIG. 7A illustrate formation of a third light emit-
ting layer in an array substrate using a third mask plate in
some embodiments according to the present disclosure.
[0052] FIG. 7B illustrate formation of a second light
emitting layer in an array substrate using a second mask
plate in some embodiments according to the present disclo-
sure.

[0053] FIG. 7C illustrate formation of a fourth light emit-
ting layer in an array substrate using a fourth mask plate in
some embodiments according to the present disclosure.
[0054] FIG. 7D illustrate formation of a first light emitting
layer in an array substrate using a first mask plate in some
embodiments according to the present disclosure.

[0055] FIG. 7E illustrates relative positions of boundaries
of apertures of a first mask plate, a fourth mask plate, a third
mask plate, and a fourth mask plate, relative to a respective
second spacer in an array substrate in some embodiments
according to the present disclosure.
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[0056] FIG. 7F illustrates relative positions of light emit-
ting layers relative to a respective second spacer in an array
substrate in some embodiments according to the present
disclosure.

[0057] FIG. 7G is a zoom-in view of a region surrounding
a respective second spacer in FIG. 7F.

[0058] FIG. 7H illustrate formation of a second light
emitting layer and a fourth light emitting layer in an array
substrate using a same mask plate in some embodiments
according to the present disclosure.

[0059] FIG. 8A is a diagram illustrating anodes, a first
signal line layer, and a semiconductor material layer in an
array substrate in some embodiments according to the
present disclosure.

[0060] FIG. 8B is a cross-sectional view along an E-E' line
in FIG. 8A.
[0061] FIG. 8C is a cross-sectional view along an F-F' line
in FIG. 8A.
[0062] FIG. 8D is a cross-sectional view along a G-G' line
in FIG. 8A.
[0063] FIG. 8E is a diagram illustrating anodes, a first

signal line layer, and a semiconductor material layer in an
array substrate in some embodiments according to the
present disclosure.

[0064] FIG. 8F is a diagram illustrating anodes, a first
signal line layer, and a semiconductor material layer in an
array substrate in some embodiments according to the
present disclosure.

[0065] FIG. 9A is a diagram illustrating anodes, a first
signal line layer, a second signal line layer, and a semicon-
ductor material layer in an array substrate in some embodi-
ments according to the present disclosure.

[0066] FIG. 9B is a cross-sectional view along an H-H'
line in FIG. 9A.

[0067] FIG. 9C is a cross-sectional view along an I-I' line
in FIG. 9A.
[0068] FIG. 9D is a cross-sectional view along a J-J' line
in FIG. 9A.
[0069] FIG. 9E is a cross-sectional view along a K-K' line
in FIG. 9A.
[0070] FIG. 10 illustrates relative positions between sub-

pixel apertures and vias in an array substrate in some
embodiments according to the present disclosure.

[0071] FIG. 11 illustrates a partial structure of a voltage
supply line in some embodiments according to the present
disclosure.

[0072] FIG. 12 illustrates a detailed structure of an inter-
ference preventing block in some embodiments according to
the present disclosure.

[0073] FIG. 13 schematically illustrates several repeating
units respectively arranged in two repeating unit groups.
[0074] FIG. 14 illustrates structural difference between a
second anode and a fourth anode in some embodiments
according to the present disclosure.

DETAILED DESCRIPTION

[0075] The disclosure will now be described more spe-
cifically with reference to the following embodiments. It is
to be noted that the following descriptions of some embodi-
ments are presented herein for purpose of illustration and
description only. It is not intended to be exhaustive or to be
limited to the precise form disclosed.

[0076] The present disclosure provides, inter alia, an array
substrate and a display apparatus that substantially obviate
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one or more of the problems due to limitations and disad-
vantages of the related art. In one aspect, the present
disclosure provides an array substrate. In some embodi-
ments, the array substrate includes a base substrate; a pixel
definition layer on the base substrate, the pixel definition
layer defining subpixel apertures; a spacer layer on a side of
the pixel definition layer away from the base substrate; and
a plurality of light emitting elements respectively in a
plurality of subpixels. Optionally, the plurality of light
emitting elements include a first light emitting element in a
respective first subpixel, a second light emitting element in
a respective second subpixel, a third light emitting element
in a respective third subpixel, and a fourth light emitting
element in a respective fourth subpixel. Optionally, the
spacer layer includes first spacers arranged in a first array
and second spacers arranged in a second array; the first array
and the second array interlace with each other. Optionally, a
respective row of second spacers in the second array is
between two respective rows of first spacers in the first
array; a respective column of second spacers in the second
array is between two respective columns of first spacers in
the first array; a respective row of first spacers in the first
array is between two respective rows of second spacers in
the second array; a respective column of first spacers in the
first array is between two respective columns of second
spacers in the second array; a respective one of the first
spacers is between a second anode of the second light
emitting element and a third anode of the third light emitting
element; and a respective one of the second spacers is
between the third anode and a fourth anode of the fourth
light emitting element.

[0077] FIG. 1 is a plan view of an array substrate in some
embodiments according to the present disclosure. Referring
to FIG. 1, the array substrate includes an array of subpixels
Sp. Each subpixel includes an electronic component, e.g., a
light emitting element. In one example, the light emitting
element is driven by a pixel driving circuit PDC. The array
substrate includes a plurality of gate lines GL, a plurality of
data lines DL, a plurality of voltage supply lines Vdd (e.g.,
high voltage supply lines), and a plurality of second voltage
supply lines (e.g., low voltage supply lines Vss). Light
emission in a respective one of the subpixels Sp is driven by
a pixel driving circuit PDC. In one example, a high voltage
signal (e.g., a VDD signal) is input, through a respective one
of the plurality of voltage supply lines Vdd, to the pixel
driving circuit PDC connected to an anode of the light
emitting element; a low voltage signal (e.g., a VSS signal)
is input, through a respective one of the plurality of second
voltage supply lines (e.g., a low voltage supply line Vss), to
a cathode of the light emitting element. A voltage difference
between the high voltage signal (e.g., the VDD signal) and
the low voltage signal (e.g., the VSS signal) is a driving
voltage AV that drives light emission in the light emitting
element.

[0078] Various appropriate pixel driving circuits may be
used in the present array substrate. Examples of appropriate
driving circuits include 3T1C, 2T1C, 4T1C, 4T2C, 5T2C,
6T1C, 7T1C, 7T2C and 8T2C. In some embodiments, the
respective one of the plurality of pixel driving circuits is a
7T1C driving circuit. Various appropriate light emitting
elements may be used in the present array substrate.
Examples of appropriate light emitting elements include
organic light emitting diodes, quantum dots light emitting
diodes, and micro light emitting diodes. Optionally, the light
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emitting element is micro light emitting diode. Optionally,
the light emitting element is an organic light emitting diode
including an organic light emitting layer.

[0079] FIG. 2A is a circuit diagram illustrating the struc-
ture of a pixel driving circuit in some embodiments accord-
ing to the present disclosure. Referring to FIG. 2, in some
embodiments, the pixel driving circuit includes a driving
transistor Td; a storage capacitor Cst having a first capacitor
electrode Cel and a second capacitor electrode Ce2; a first
transistor T1 having a gate electrode connected to a respec-
tive one of the plurality of first reset control signal lines rstl,
a source electrode connected to a respective one of the
plurality of first reset signal lines Vintl, and a drain electrode
connected to a first capacitor electrode Cel of the storage
capacitor Cst and a gate electrode of the driving transistor
Td; a second transistor T2 having a gate electrode connected
to a gate line GL, a source electrode connected to the data
line DL, and a drain electrode connected to a source elec-
trode of the driving transistor Td; a third transistor T3 having
a gate electrode connected to the gate line GL, a source
electrode connected to the first capacitor electrode Cel of
the storage capacitor Cst and the gate electrode of the
driving transistor Td, and a drain electrode connected to a
drain electrode of the driving transistor Td; a fourth tran-
sistor T4 having a gate electrode connected to a respective
one of the plurality of light emitting control signal lines em,
a source electrode connected to the voltage supply line Vdd,
and a drain electrode connected to the source electrode of the
driving transistor Td and the drain electrode of the second
transistor 12; a fifth transistor T5 having a gate electrode
connected to the respective one of the plurality of light
emitting control signal lines em, a source electrode con-
nected to drain electrodes of the driving transistor Td and the
third transistor T3, and a drain electrode connected to an
anode of a light emitting element LE; and a sixth transistor
T6 having a gate electrode connected to a respective one of
the plurality of second reset control signal lines rst2, a
source electrode connected to a respective one of the plu-
rality of second reset signal lines Vint2, and a drain electrode
connected to the drain electrode of the fifth transistor and the
anode of the light emitting element LE. The second capaci-
tor electrode Ce2 is connected to the voltage supply line Vdd
and the source electrode of the fourth transistor T4.

[0080] The pixel driving circuit further include a first node
N1, a second node N2, a third node N3, and a fourth node
N4. The first node N1 is connected to the gate electrode of
the driving transistor Td, the first capacitor electrode Cel,
and the source electrode of the third transistor T3. The
second node N2 is connected to the drain electrode of the
fourth transistor T4, the drain electrode of the second
transistor T2, and the source electrode of the driving tran-
sistor Td. The third node N3 is connected to the drain
electrode of the driving transistor Td, the drain electrode of
the third transistor T3, and the source electrode of the fifth
transistor T5. The fourth node N4 is connected to the drain
electrode of the fifth transistor T5, the drain electrode of the
sixth transistor T6, and the anode of the light emitting
element LE.

[0081] FIG. 3A is a diagram illustrating the structure of a
plurality of subpixels of an array substrate in some embodi-
ments according to the present disclosure. FIG. 3B is a
schematic diagram illustrating a subpixel arrangement of a
plurality of subpixels of an array substrate in an array
substrate in some embodiments according to the present
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disclosure. Referring to FIG. 3A and FIG. 3B, the array
substrate in some embodiments includes a plurality of
subpixels. In some embodiments, the plurality of subpixels
includes a respective first subpixel spl, a respective second
subpixel sp2, a respective third subpixel sp3, and a respec-
tive fourth subpixel sp4. Optionally, a respective pixel of the
array substrate includes the respective first subpixel spl, the
respective second subpixel sp2, the respective third subpixel
sp3, and the respective fourth subpixel sp4. The plurality of
subpixels in the array substrate are arranged in an array. In
one example, the array of the plurality of subpixels includes
a S1-82-S3-S4 format repeating array, in which S1 stands
for the respective first subpixel spl, S2 stands for the
respective second subpixel sp2, S3 stands for the respective
third subpixel sp3, and S4 stands for the respective fourth
subpixel sp4. In another example, the S1-S2-S3-S4 format is
a C1-C2-C3-C4 format, in which C1 stands for the respec-
tive first subpixel spl of a first color, C2 stands for the
respective second subpixel sp2 of a second color, C3 stands
for the respective third subpixel sp3 of a third color, and C4
stands for the respective fourth subpixel sp4 of a fourth
color. In another example, the S1-S2-S3-S4 format is a
C1-C2-C3-C2' format, in which C1 stands for the respective
first subpixel sp1 of a first color, C2 stands for the respective
second subpixel sp2 of a second color, C3 stands for the
respective third subpixel sp3 of a third color, and C2' stands
for the respective fourth subpixel sp4 of the second color. In
another example, the C1-C2-C3-C2' format is a R-G-B-G
format, in which the respective first subpixel spl is a red
subpixel, the respective second subpixel sp2 is a green
subpixel, the respective third subpixel sp3 is a blue subpixel,
and the respective fourth subpixel sp4 is a green subpixel.

[0082] As depicted in FIG. 3A and FIG. 3B, in some
embodiments, a minimum repeating unit of the plurality of
subpixels of the array substrate includes the respective first
subpixel spl, the respective second subpixel sp2, the respec-
tive third subpixel sp3, and the respective fourth subpixel
sp4. FIG. 3A shows a total of four subpixels of the plurality
of subpixels sp arranged adjacent to each other. Each of the
respective first subpixel spl, the respective second subpixel
sp2, the respective third subpixel sp3, and the respective
fourth subpixel sp4, includes the first transistor T1, the
second transistor T2, the third transistor T3, the fourth
transistor T4, the fifth transistor T5, the sixth transistor T6,
and the driving transistor Td.

[0083] FIG. 3C is a diagram illustrating the structure of a
semiconductor material layer in a plurality of subpixels of an
array substrate depicted in FIG. 3A. FIG. 3D is a diagram
illustrating the structure of a first conductive layer in a
plurality of subpixels of an array substrate depicted in FIG.
3A. FIG. 3E is a diagram illustrating the structure of a
second conductive layer in a plurality of subpixels of an
array substrate depicted in FIG. 3A. FIG. 3F is a diagram
illustrating the structure of a first signal line layer in a
plurality of subpixels of an array substrate depicted in FIG.
3A. FIG. 3G is a diagram illustrating the structure of a
second signal line layer in a plurality of subpixels of an array
substrate depicted in FIG. 3A. FIG. 3H is a diagram illus-
trating the structure of anodes in a plurality of subpixels of
an array substrate depicted in FIG. 3A. FIG. 4A is a
cross-sectional view along an A-A' line in FIG. 3A. FIG. 4B
is a cross-sectional view along a B-B' line in FIG. 3A. FIG.
4C is a cross-sectional view along a C-C' line in FIG. 3A.
FIG. 4D is a cross-sectional view along a D-D' line in FIG.
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3A. Referring to FIG. 3A to FIG. 3H, and FIG. 4A to FIG.
4D, in some embodiments, the array substrate includes a
base substrate BS, a semiconductor material layer SML on
the base substrate BS, a gate insulating layer GI on a side of
the semiconductor material layer SML away from the base
substrate BS, a first conductive layer on a side of the gate
insulating layer GI away from the semiconductor material
layer SML, an insulating layer IN on a side of the first
conductive layer away from the gate insulating layer GI, a
second conductive layer on a side of the insulating layer IN
away from the first conductive layer, an inter-layer dielectric
layer ILD on a side of the second conductive layer away
from the insulating layer IN, a first signal line layer on a side
of the inter-layer dielectric layer ILD away from the second
conductive layer, a first planarization layer PLN1 on a side
of the signal line layer away from the inter-layer dielectric
layer ILD, a second signal line layer on a side of the first
planarization layer PLN1 away from the first signal line
layer, a second planarization layer PLN2 on a side of the
second signal line layer away from the first planarization
layer PLN1, and an anode layer on a side of the second
planarization layer PLN2 away from the second signal line
layer.

[0084] Referring to FIG. 2A, FIG. 3A, and FIG. 3C, in
some embodiments, in each subpixel, the semiconductor
material layer has a unitary structure. In FIG. 3C, the first
subpixel on the left is annotated with labels indicating
regions corresponding to the plurality of transistors in the
pixel driving circuit, including the first transistor T1, the
second transistor T2, the third transistor T3, the fourth
transistor T4, the fifth transistor T5, the sixth transistor T6,
and the driving transistor Td. In FIG. 3B, the subpixel on the
right is annotated with labels indicating components of each
of the plurality of transistors in the pixel driving circuit. For
example, the first transistor T1 includes an active layer
ACT1, a source electrode S1, and a drain electrode D1. The
second transistor T2 includes an active layer ACT2, a source
electrode S2, and a drain electrode D2. The third transistor
T3 includes an active layer ACT3, a source electrode S3, and
a drain electrode D3. The fourth transistor T4 includes an
active layer ACT4, a source electrode S4, and a drain
electrode D4. The fifth transistor T5 includes an active layer
ACTS5, a source electrode S5, and a drain electrode D5. The
sixth transistor T6 includes an active layer ACT6, a source
electrode S6, and a drain electrode D6. The driving transistor
Td includes an active layer ACTd, a source electrode Sd, and
a drain electrode Dd. In one example, the active layers
(ACT1, ACT2, ACT3, ACT4, ACT5, ACT6 and ACTd), the
source electrodes (S1, S2, S3, S4, S5, S6, and Sd), and the
drain electrodes (D1, D2, D3, D4, D5, D6, and Dd) of the
transistors (T1, T2, T3, T4, T5, T6, and Td) in a respective
subpixel are parts of a unitary structure in the respective
subpixel. In another example, the active layers (ACT1,
ACT2, ACT3, ACT4, ACT5, ACT6, and ACTd), the source
electrodes (S1, S2, S3, S4, S5, S6, and Sd), and the drain
electrodes (D1, D2, D3, D4, D5, D6, and Dd) of the
transistors (11, T2, T3, T4, T5, T6, and Td) are in a same
layer.

[0085] Referring to FIG. 2A, FIG. 3A, FIG. 3D, FIG. 4A,
and FIG. 4B, the first conductive layer in some embodiments
includes a plurality of gate lines GL, a plurality of first reset
control signal lines rstl, a plurality of light emitting control
signal lines em, a plurality of second reset control signal
lines rst2, and a first capacitor electrode Cel of the storage
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capacitor Cst. Various appropriate electrode materials and
various appropriate fabricating methods may be used to
make the first conductive layer. For example, a conductive
material may be deposited on the substrate by a plasma-
enhanced chemical vapor deposition (PECVD) process and
patterned. Examples of appropriate conductive materials for
making the first conductive layer include, but are not limited
to, aluminum, copper, molybdenum, chromium, aluminum
copper alloy, copper molybdenum alloy, molybdenum alu-
minum alloy, aluminum chromium alloy, copper chromium
alloy, molybdenum chromium alloy, copper molybdenum
aluminum alloy, and the like. Optionally, the plurality of
gate lines GL, the plurality of first reset control signal lines
rstl, the plurality of light emitting control signal lines em,
the plurality of second reset control signal lines rst2, and the
first capacitor electrode Cel are in a same layer.

[0086] As used herein, the term “same layer” refers to the
relationship between the layers simultaneously formed in the
same step. In one example, the plurality of gate lines GL. and
the first capacitor electrode Cel are in a same layer when
they are formed as a result of one or more steps of a same
patterning process performed in a same layer of material. In
another example, the plurality of gate lines GL and the first
capacitor electrode Cel can be formed in a same layer by
simultaneously performing the step of forming the plurality
of gate lines GL, and the step of forming the first capacitor
electrode Cel. The term “same layer” does not always mean
that the thickness of the layer or the height of the layer in a
cross-sectional view is the same.

[0087] Referring to FIG. 2A, FIG. 3A, and FIG. 3E, the
second conductive layer in some embodiments includes a
plurality of first reset signal lines Vintl, a second capacitor
electrode Ce2 of the storage capacitor Cst, an interference
preventing block IPB, and a plurality of second reset signal
lines Vint2. Various appropriate conductive materials and
various appropriate fabricating methods may be used to
make the second conductive layer. For example, a conduc-
tive material may be deposited on the substrate by a plasma-
enhanced chemical vapor deposition (PECVD) process and
patterned. Examples of appropriate conductive materials for
making the second conductive layer include, but are not
limited to, aluminum, copper, molybdenum, chromium, alu-
minum copper alloy, copper molybdenum alloy, molybde-
num aluminum alloy, aluminum chromium alloy, copper
chromium alloy, molybdenum chromium alloy, copper
molybdenum aluminum alloy, and the like. Optionally, the
plurality of first reset signal lines Vintl, the plurality of
second reset signal lines Vint2, the interference preventing
block IPB, and the second capacitor electrode Ce2 are in a
same layer. Referring to Referring to FIG. 2A, FIG. 3A, FIG.
3D, and FIG. 4B, in some embodiments, the interference
preventing block IPB is in a same layer as the second
capacitor electrode Ce2. The respective one of the plurality
of voltage supply lines Vdd is connected to the interference
preventing block IPB through a third main via v3. Option-
ally, the third main via v3 extends through the inter-layer
dielectric layer ILD.

[0088] Referring to FIG. 2A, FIG. 3A, FIG. 3C, and FIG.
3F, the first signal line layer in some embodiments includes
a plurality of voltage supply lines Vdd, a node connecting
line Cln, a second connecting line C12, and a third connect-
ing line C13. The node connecting line Cln connects the first
capacitor electrode Cel and the source electrode of the third
transistor T3 in a respective subpixel together. The second
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connecting line C12 connects a respective one of the plu-
rality of first reset signal lines Vintl and the source electrode
of the first transistor T1 in a respective subpixel together.
The third connecting line C13 connects a respective one of
the plurality of second reset signal lines Vint2 and the source
electrode of the sixth transistor T6 in a respective subpixel
together. The first signal line layer in some embodiments
further includes a relay electrode RE in a respective one of
the plurality of subpixels sp. The relay electrode connects a
source electrode of the fifth transistor T5 in the respective
one of the plurality of subpixels sp to an anode contact pad
in the respective one of the plurality of subpixels sp. Various
appropriate conductive materials and various appropriate
fabricating methods may be used to make the signal line
layer. For example, a conductive material may be deposited
on the substrate by a plasma-enhanced chemical vapor
deposition (PECVD) process and patterned. Examples of
appropriate conductive materials for making the first signal
line layer include, but are not limited to, aluminum, copper,
molybdenum, chromium, aluminum copper alloy, copper
molybdenum alloy, molybdenum aluminum alloy, alumi-
num chromium alloy, copper chromium alloy, molybdenum
chromium alloy, copper molybdenum aluminum alloy, and
the like. Optionally, the plurality of voltage supply lines
Vdd, the plurality of data lines DL, the node connecting line
Cln, the second connecting line C12, and the third connect-
ing line C13, and the relay electrode RE, are in a same layer.

[0089] FIG. 4C is a cross-sectional view along a C-C' line
in FIG. 3A. Referring to FIG. 2A, FIG. 3A, FIG. 3F, and
FIG. 4C, in some embodiments, the second connecting line
C12 connects the respective one of the plurality of first reset
signal lines Vintl and the source electrode S1 of the first
transistor T1 in a respective subpixel together. The respec-
tive one of the plurality of first reset signal lines Vintl is
configured to provide a reset signal to the source electrode
S1 of the first transistor T1 in the respective subpixel,
through the second connecting line C12. Optionally, the
second connecting line C12 is connected to the respective
one of the plurality of first reset signal lines Vint1 through
a fifth main via v5 extending through the inter-layer dielec-
tric layer ILD. Optionally, the second connecting line C12 is
connected to the source electrode S1 of the first transistor T1
in the respective subpixel through a sixth main via v6
extending through the inter-layer dielectric layer 1L.D, the
insulating layer IN, and the gate insulating layer GI.

[0090] FIG. 4D is a cross-sectional view along a D-D' line
in FIG. 3A. Referring to FIG. 2A, FIG. 3A, FIG. 3F, and
FIG. 4D, in some embodiments, the third connecting line
C13 connects the respective one of the plurality of second
reset signal lines Vint2 and the source electrode S6 of the
sixth transistor T6 in a respective subpixel together. The
respective one of the plurality of second reset signal lines
Vint2 is configured to provide a reset signal to the source
electrode S6 of the sixth transistor T6 in the respective
subpixel, through the second connecting line C12. Option-
ally, the third connecting line C13 is connected to the
respective one of the plurality of second reset signal lines
Vint2 through a seventh main via v7 extending through the
inter-layer dielectric layer ILD. Optionally, the third con-
necting line C13 is connected to the source electrode S6 of
the sixth transistor T6 in the respective subpixel through an
eighth main via v8 extending through the inter-layer dielec-
tric layer ILD, the insulating layer IN, and the gate insulating
layer GI.
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[0091] Referring to FIG. 2A, FIG. 3A, and FIG. 3G, the
second signal line layer in some embodiments includes a
plurality of data line DL. Optionally, the second signal line
layer further includes an anode contact pad ACP in a
respective one of the plurality of subpixels sp. The anode
contact pad ACP is electrically connected to a source elec-
trode of the fifth transistor T5 in the respective one of the
plurality of subpixels sp through a relay electrode in the
respective one of the plurality of subpixels sp. Referring to
Referring to FIG. 2A, FIG. 3A, FIG. 3F, FIG. 3G, and FIG.
4B, in some embodiments, a respective one of the plurality
of data lines DL is connected to a connecting portion CP
through a via v4-1 extending through the first planarization
layer PLN-1, and the connecting portion CP is connected to
a source electrode S2 of the second transistor through a via
v4-2 extending through the inter-layer dielectric layer ILD,
the insulating layer IN, and the gate insulating layer GI.

[0092] Referring to FIG. 2A, FIG. 3A, FIG. 3D, FIG. 3E,
and FIG. 4A, in some embodiments, an orthographic pro-
jection of the second capacitor electrode Ce2 on a base
substrate BS completely covers, with a margin, an ortho-
graphic projection of the first capacitor electrode Cel on the
base substrate BS except for a hole region H in which a
portion of the second capacitor electrode Ce2 is absent. In
some embodiments, the signal line layer includes a node
connecting line Cln on a side of the inter-layer dielectric
layer ILD away from the second capacitor electrode Ce2.
The node connecting line Cln is in a same layer as the
plurality of voltage supply lines Vdd and the plurality of data
lines DL. Optionally, the array substrate further includes a
first main via v1 in the hole region H and extending through
the inter-layer dielectric layer ILD and the insulating layer
IN. Optionally, the node connecting line Cln is connected to
the first capacitor electrode Cel through the first main via
v1. In some embodiments, the first capacitor electrode Cel
is on a side of the gate insulating layer IN away from the
base substrate BS. Optionally, the array substrate further
includes a first main via v1 and a second main via v2. The
first main via v1 is in the hole region H and extends through
the inter-layer dielectric layer ILD and the insulating layer
IN. The second main via v2 extends through the inter-layer
dielectric layer ILD, the insulating layer IN, and the gate
insulating layer GI. Optionally, the node connecting line Cln
is connected to the first capacitor electrode Cel through the
first main via v1, and is connected node connecting line Cln
is connected the semiconductor material layer SML through
the second main via v2. Optionally, the node connecting line
Cln is connected to the source electrode S3 of third transis-
tor, as depicted in FIG. 4A.

[0093] Referring to Referring to FIG. 2A, FIG. 3A, FIG.
3E, and FIG. 4B, in some embodiments, the interference
preventing block IPB is in a same layer as the second
capacitor electrode Ce2. The respective one of the plurality
of voltage supply lines Vdd is connected to the interference
preventing block IPB through a third main via v3. Option-
ally, the third main via v3 extends through the inter-layer
dielectric layer ILD. Optionally, an orthographic projection
of the interference preventing block IPB on the base sub-
strate BS partially overlaps with an orthographic projection
of the respective one of the plurality of voltage supply lines
Vdd on the base substrate BS. Optionally, the orthographic
projection of the interference preventing block IPB on the
base substrate BS at least partially overlaps with an ortho-
graphic projection of an active layer ACT3 of the third
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transistor T3 on the base substrate BS. Optionally, the
orthographic projection of the interference preventing block
IPB on the base substrate BS at least partially overlaps with
an orthographic projection of a drain electrode D1 of the first
transistor T1 on the base substrate BS. Optionally, ortho-
graphic projections of a portion of the interference prevent-
ing block IPB and a portion of the respective one of the
plurality of voltage supply lines Vdd on the base substrate
BS commonly overlaps with an orthographic projection of a
portion of the active layer ACT3 of the third transistor T3 on
the base substrate BS.

[0094] As used herein, the active layer refers to a com-
ponent of the transistor comprising at least a portion of the
semiconductor material layer whose orthographic projection
on the base substrate overlaps with an orthographic projec-
tion of a gate electrode on the base substrate. As used herein,
a source electrode refers to a component of the transistor
connected to one side of the active layer, and a drain
electrode refers to a component of the transistor connected
to another side of the active layer. In the context of a
double-gate type transistor (for example, the third transistor
T3), the active layer refers to a component of the transistor
comprising a first portion of the semiconductor material
layer whose orthographic projection on the base substrate
overlaps with an orthographic projection of a first gate on the
base substrate, a second portion of the semiconductor mate-
rial layer whose orthographic projection on the base sub-
strate overlaps with an orthographic projection of a second
gate on the base substrate, and a third portion between the
first portion and the second portion. In the context of a
double-gate type transistor, a source electrode refers to a
component of the transistor connected to a side of the first
portion distal to the third portion, and a drain electrode refers
to a component of the transistor connected to a side of the
second portion distal to the third portion.

[0095] Referring to FIG. 2A, FIG. 3A, and FIG. 3H, the
array substrate in some embodiments includes a first anode
AD1 in the respective first subpixel spl, a second anode
AD?2 in the respective second subpixel sp2, a third anode
AD3 in the respective third subpixel sp3, and a fourth anode
AD4 in the respective fourth subpixel sp4. The first anode
ADI1, the second anode AD2, the third anode AD3, and the
fourth anode AD4, are respectively anodes of a first light
emitting element, a second light emitting element, a third
light emitting element, and a fourth light emitting element,
respectively in the respective first subpixel spl, the respec-
tive second subpixel sp2, the respective third subpixel sp3,
and the respective fourth subpixel sp4. The array substrate in
some embodiments further includes a pixel definition layer
PDL on a side of the first anode AD1, the second anode AD2,
the third anode AD3, and the fourth anode AD4 away from
the second planarization layer PLN2. The array substrate
further includes a first subpixel aperture SA1, a second
subpixel aperture SA2, a third subpixel aperture SA3, a
fourth subpixel aperture SA4 respectively extending through
the pixel definition layer PDL. In some embodiments, the
respective first subpixel spl is a red subpixel, and the first
anode AD1 is an anode of the red subpixel; the respective
second subpixel sp2 is a first green subpixel, and the second
anode AD2 is an anode of the first green subpixel; the
respective third subpixel sp3 is a blue subpixel, and the third
anode AD3 is an anode of the blue subpixel; the respective
fourth subpixel sp4 is a second green subpixel, and the
fourth anode AD4 is an anode of the second green subpixel.
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[0096] In some embodiments, the array substrate further
includes a plurality of spacers on a side of the second
planarization layer away from the base substrate. The spac-
ers are configured to space apart a fine metal mask from the
array substrate during the process of depositing light emit-
ting materials onto the array substrate. By having the spac-
ers, damages to the pixel driving circuit caused by the fine
metal mask during the deposition process can be effectively
avoided. FIG. 5A is a schematic diagram illustrating an
arrangement of spacers in a plurality of subpixels in an array
substrate in some embodiments according to the present
disclosure. Referring to FIG. 5A, the plurality of spacers in
some embodiments includes first spacers PS1 arranged in a
first array and second spacers PS2 arranged in a second
array. The first array and the second array interlace with each
other. A respective row of second spacers PS2 in the second
array is between two respective rows of first spacers PS1 in
the first array. A respective column of second spacers PS2 in
the second array is between two respective columns of first
spacers PS1 in the first array. A respective row of first
spacers PS1 in the first array is between two respective rows
of second spacers PS2 in the second array. A respective
column of first spacers PS1 in the first array is between two
respective columns of second spacers PS2 in the second
array.

[0097] As shown in FIG. 5A, two adjacent first spacers in
the respective row of first spacers PS1 are spaced apart by
eight subpixels; two adjacent second spacers in the respec-
tive row of second spacers PS2 are spaced apart by eight
subpixels; two adjacent first spacers in the respective col-
umn of first spacers PS1 are spaced apart by six subpixels;
and two adjacent second spacers in the respective column of
second spacers PS2 are spaced apart by six subpixels.
Optionally, a ratio of a number of subpixels to a number of
spacers is in a range of 48:1 to 15:1, e.g., 48:1 to 40:1, 40:1
to 35:1, 35:1 to 30:1, 30:1 to 25:1, 25:1 to 20:1, or 20:1 to
15:1. Optionally, a ratio of a number of subpixels to a
number of spacers is in a range of 28:1 to 20:1, e.g., 27:1 to
21:1, 26:1 to 22:1, or 25:1 to 23:1. Optionally, a ratio of a
number of subpixels to a number of spacers is 24:1, as
shown in FIG. 5A.

[0098] FIG. 5B is a diagram illustrating an arrangement of
spacers in an array substrate in some embodiments accord-
ing to the present disclosure. FIG. 5B illustrates positions of
a plurality of spacers relative to anodes in the array sub-
strate. Referring to FIG. 5B, in some embodiments, a
respective one of the first spacers PS1 is between the second
anode AD2 and the third anode AD3; and a respective one
of the second spacers PS2 is between the third anode AD3
and the fourth anode AD4. Optionally, the respective one of
the first spacers PS1 is between the second subpixel aperture
SA2 and the third subpixel aperture SA3; and the respective
one of the second spacers PS2 is between the third subpixel
aperture SA3 and the fourth subpixel aperture SA4. In one
example, the respective first subpixel spl is a red subpixel,
and the first anode AD1 is an anode of the red subpixel; the
respective second subpixel sp2 is a first green subpixel, and
the second anode AD2 is an anode of the first green subpixel;
the third subpixel sp3 is a blue subpixel, and the respective
third anode AD3 is an anode of the blue subpixel; the
respective fourth subpixel sp4 is a second green subpixel,
and the fourth anode AD4 is an anode of the second green
subpixel. In another example, the respective one of the first
spacers PS1 is between the second anode AD2 of the first
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green subpixel and the third anode AD3 of the blue subpixel;
and the respective one of the second spacers PS2 is between
the third anode AD3 of the blue subpixel and the fourth
anode AD4 of the second green subpixel. In another
example, the respective one of the first spacers PS1 is
between the second subpixel aperture SA2 of the first green
subpixel and the third subpixel aperture SA3 of the blue
subpixel; and the respective one of the second spacers PS2
is between the third subpixel aperture SA3 of the blue
subpixel and the fourth subpixel aperture SA4 of the second
green subpixel.

[0099] In some embodiments, an average occupied area of
the respective one of the first spacers PS1 is in a range of 10
pm? to 500 um?, e.g., 10 um?® to 50 um?, 50 um? to 100 pm?,
100 pm?® to 150 um?, 150 um? to 200 um?, 200 um? to 250
pm?, 250 um? to 300 um?, 300 pm? to 350 um?, 350 pm? to
400 um?, 400 um? to 450 um?, or 450 um? to 500 um?; and
an average occupied area of the respective one of the second
spacers PS2 is in a range of 10 pum? to 500 um?, e.g., 10 um?>
to 50 um?, 50 um? to 100 pm?, 100 um? to 150 um?, 150 pm?>
to 200 pm?, 200 um? to 250 um?, 250 pm? to 300 wm?, 300
pum? to 350 wm?, 350 um? to 400 um?, 400 um? to 450 pm?,
or 450 um? to 500 pm>. Optionally, an average occupied area
of the respective one of the first spacers PS1 is in a range of
80 um?” to 120 um?, e.g., 80 um? to 90 um?, 90 pm? to 100
pum?, 100 pm?® to 110 um?, or 110 pm?® to 120 pm?; and an
average occupied area of the respective one of the second
spacers PS2 is in a range of 80 um” to 120 um?, e.g., 80 um?>
to 90 um?, 90 um? to 100 um?, 100 um? to 110 um?, or 110
pm? to 120 um?. Optionally, the average occupied area of the
respective one of the first spacers PS1 is 100 um?; and the
average occupied area of the respective one of the second
spacers PS2 is 100 um?. Optionally, an average occupied
area of a respective one of the plurality of subpixels is in a
range of 1400 pm? to 2000 um?, e.g., 1400 um? to 1500 um?,
1500 um? to 1600 wm?, 1600 um? to 1700 um?, 1700 um? to
1800 um?, 1800 um? to 1900 um?, or 1900 um? to 2000 um?.
Optionally, the average occupied area of the respective one
of the plurality of subpixels is 1676 pm?. Optionally, a
percentage of a total occupied area of the first spacers PS1
and the second spacers PS2 relative to a total occupied area
of the plurality of subpixels is in a range of 0.01% to 1%,
e.g.,0.01% to 0.05%, 0.05% to 0.1%, 0.1% t0 0.15%, 0.15%
to 0.20%, 0.20% to 0.25%, 0.25% to 0.30%, 0.30% to
0.35%, 0.35% to 0.40%, 0.40% to 0.45%, 0.45% to 0.50%,
0.50% to 0.55%, 0.55% to 0.60%, 0.60% to 0.65%, 0.65%
to 0.70%, 0.70% to 0.75%, 0.75% to 0.80%, 0.80% to
0.85%, 0.85% to 0.90%, 0.90% to 0.95%, or 0.95% to 1.0%.
Optionally, a percentage of a total occupied area of the first
spacers PS1 and the second spacers PS2 relative to a total
occupied area of the plurality of subpixels is in a range of
0.15% to 0.35%, e.g., 0.15% to 0.20%, 0.20% to 0.25%,
0.25% to 0.30%, or 0.30% to 0.35%. Optionally, the per-
centage of the total occupied area of the first spacers PS1 and
the second spacers PS2 relative to the total occupied area of
the plurality of subpixels is 0.25%.

[0100] The inventors of the present disclosure discover
that, unexpected and surprisingly, the arrangement and dis-
tribution of the spacers in the present array substrate can
effectively minimize or prevent contamination of spacer
residues during the process of light emitting material depo-
sition, at the same time still effectively preventing damages
to the pixel driving circuit. Moreover, a ratio of a number of
subpixels to a number of spacers in a typical array substrate
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can be reduced from, e.g., a typical value of 8:1 to a value
equal to or greater than 20:1. Further, the percentage of the
total occupied area of the spacers relative to the total
occupied area of the plurality of subpixels can be reduced
from, e.g., a typical value of 2% to equal to or less than
0.35%.

[0101] Referring to FIG. 5A and FIG. 5B, in some
embodiments, the plurality of subpixels sp are arranged in an
array of a plurality of rows along a first direction DR1 and
a plurality of columns along a second direction DR2. The
respective row of the first spacers PS1 is along the first
direction DR1. The respective row of the second spacers
PS2 is along the first direction DR1. The respective column
of the first spacers PS1 is along the second direction DR2.
The respective column of the second spacers PS2 is along
the second direction DR2.

[0102] Referring to FIG. 5A and FIG. 5B, in some
embodiments, two adjacent first spacers in the respective
row of first spacers are spaced apart by twice of a first
inter-anode distance IAD1, the first inter-anode distance
IAD1 being a distance along the first direction DR1 and
between centers of two most adjacent third anodes respec-
tively from two most adjacent third light emitting elements
along the first direction DR1. Optionally, two adjacent
second spacers in the respective row of second spacers are
spaced apart by twice of the first inter-anode distance IAD1.
In some embodiments, two adjacent first spacers in the
respective column of first spacers are spaced apart by three
times of a second inter-anode distance IAD2, the second
inter-anode distance IAD2 being a distance along the second
direction DR2 and between centers of two most adjacent
third anodes respectively from two most adjacent third light
emitting elements along the second direction DR2. Option-
ally, two adjacent second spacers in the respective column of
second spacers are spaced apart by three times of the second
inter-anode distance IAD2.

[0103] Referring to FIG. 5A and FIG. 5B, in some
embodiments, an orthographic projection of the respective
one of the first spacers PS1 on the base substrate at least
partially overlaps with an orthographic projection of the
second anode AD2 on the base substrate. Optionally, an
orthographic projection of the respective one of the second
spacers PS2 on the base substrate at least partially overlaps
with an orthographic projection of the fourth anode AD4 on
the base substrate.

[0104] Referring to FIG. 5A and FIG. 5B, in some
embodiments, a first virtual line along the first direction
crosses DR1 crosses over the respective one of the first
spacers PS1 and the fourth via V2-1. Optionally, a second
virtual line VL2 along the first direction DR1 crosses over
the respective one of the second spacers PS2 and the tenth
via V4-1.

[0105] FIG. 6A illustrate formation of a third light emit-
ting layer in an array substrate using a third mask plate in
some embodiments according to the present disclosure. FIG.
6B illustrate formation of a second light emitting layer in an
array substrate using a second mask plate in some embodi-
ments according to the present disclosure. FIG. 6C illustrate
formation of a fourth light emitting layer in an array sub-
strate using a fourth mask plate in some embodiments
according to the present disclosure. FIG. 6D illustrate for-
mation of a first light emitting layer in an array substrate
using a first mask plate in some embodiments according to
the present disclosure. FIG. 6E illustrates relative positions
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of boundaries of apertures of a first mask plate, a second
mask plate, a third mask plate, and a fourth mask plate,
relative to a respective first spacer in an array substrate in
some embodiments according to the present disclosure.
Referring to FIG. 6A to FIG. 6E, subsequent to forming the
spacers (first spacers PS1 and second spacers PS2), a mask
plate (e.g., a fine metal mask plate) is placed on the spacers
for deposition of light emitting materials on top of the
anodes. In one example, a first mask plate MK1 is used for
forming a first light emitting layer on the first anode AD1 of
the first subpixel (FIG. 6D), a second mask plate MK2 is
used for forming a second light emitting layer on the second
anode AD2 of the second subpixel (FIG. 6B), a fourth mask
plate MK4 is used for forming a fourth light emitting layer
on the fourth anode AD2 of the fourth subpixel (FIG. 6C),
a third mask plate MK3 is used for forming a third light
emitting layer on the third anode AD3 of the third subpixel
(FIG. 6A). A first boundary of an aperture BA1 of the first
mask plate MK1 is shown in FIG. 6D and FIG. 6E. A second
boundary of an aperture BA2 of the second mask plate MK2
is shown in FIG. 6B and FIG. 6E. A fourth boundary of an
aperture BA4 of the fourth mask plate MK4 is shown in FIG.
6C and FIG. 6E. A third boundary of an aperture BA3 of the
third mask plate MK3 is shown in FIG. 6D and FIG. 6E.
[0106] As shown in FIG. 6A, an orthographic projection
of a portion of the third boundary of an aperture BA3 of the
third mask plate MK3 on a base substrate substantially
overlaps with an orthographic projection of a first central
line ML1 of a respective first spacer PS1. The first central
line ML1 has a first inclined angle o with respect to the first
direction DR1. As used herein, the term “substantially
overlap” refers to two orthographic projections at least 50
percent, e.g., at least 60 percent, at least 70 percent, at least
80 percent, at least 90 percent, at least 95 percent, at least 99
percent, or 100 percent overlapping with each other.
[0107] Asshown in FIG. 6B, an orthographic projection of
a portion of the second boundary of an aperture BA2 of the
second mask plate MK2 on a base substrate substantially
overlaps with an orthographic projection of a first central
line ML1 of a respective first spacer PS1. The first central
line ML1 has a first inclined angle o with respect to the first
direction DR1.

[0108] Referring to FIG. 6A, FIG. 6B, and FIG. 6E, in
some embodiments, an orthographic projection of a portion
of the third boundary of an aperture BA3 of the third mask
plate MK3 on a base substrate substantially overlaps with an
orthographic projection of a first central line MLL1 of a
respective first spacer PS1, and an orthographic projection
of a portion of the second boundary of an aperture BA2 of
the second mask plate MK2 on a base substrate substantially
overlaps with an orthographic projection of a first central
line M1 of the respective first spacer PS1. The first central
line ML1 has a first inclined angle o with respect to the first
direction DR1. Optionally, the first inclined angle o is in a
range of 40 degrees to 80 degrees, e.g., 40 degrees to 50
degrees, 50 degrees to 60 degrees, 60 degrees to 70 degrees,
or 70 degrees to 80 degrees. Optionally, the first inclined
angle o is 60 degrees.

[0109] FIG. 6F illustrates relative positions of light emit-
ting layers relative to a respective first spacer in an array
substrate in some embodiments according to the present
disclosure. Referring to FIG. 6F, the array substrate in some
embodiments further includes a first light emitting layer
EM1 on a side of the first anode AD1 away from a base
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substrate, a second light emitting layer EM2 on a side of the
second anode AD2 away from the base substrate, a third
light emitting layer EM3 on a side of the third anode AD3
away from the base substrate, and a fourth light emitting
layer EM4 on a side of the fourth anode AD4 away from the
base substrate. In one example, the first subpixel is a red
subpixel, the first anode AD1 is an anode of the red subpixel,
and the first light emitting layer EM1 is a red light emitting
layer; the second subpixel is a first green subpixel, the
second anode AD2 is an anode of the first green subpixel,
and the second light emitting layer EM2 is a green light
emitting layer; the third subpixel is a blue subpixel, the third
anode AD3 is an anode of the blue subpixel, and the third
light emitting layer EM3 is a blue light emitting layer; the
fourth subpixel is a second green subpixel, the fourth anode
AD4 is an anode of the second green subpixel, and the fourth
light emitting layer EM4 is also a green light emitting layer.

[0110] FIG. 6G is a zoom-in view of a region surrounding
a respective first spacer in FIG. 6F. Referring to FIG. 6F and
FIG. 6G, in some embodiments, an orthographic projection
of the third light emitting layer EM3 on a base substrate
partially overlaps with an orthographic projection of the
respective first spacer PS1 on the base substrate; and an
orthographic projection of the second light emitting layer
EM2 on the base substrate partially overlaps with the
orthographic projection of the respective first spacer PS1 on
the base substrate. A first edge E1 of the third light emitting
layer EM3 crossing over the respective first spacer PS1 is
substantially parallel to a first central line ML1 of the
respective first spacer PS1; and a second edge E2 of the
second light emitting layer EM2 crossing over the respective
first spacer PS1 is substantially parallel to the first central
line ML1 of the respective first spacer PS1. As used herein,
the term “substantially paralle]” means that an angle
between two lines is in the range of 0 degree to approxi-
mately 15 degrees, e.g., 0 degree to approximately 5
degrees, 5 degree to approximately 10 degrees, or 10 degree
to approximately 15 degrees.

[0111] Optionally, the first edge E1 is spaced apart from
the first central line MLL1 by a first distance d1 along a
direction perpendicular to the first central line MLL1; and the
second edge E2 is spaced apart from the first central line
ML1 by a second distance d2 along the direction perpen-
dicular to the first central line ML1. Optionally, an average
value of the first distance d1 along the first edge E1 is
substantially same as an average value of the second dis-
tance d2 along the second edge E2. As used herein, the term
“substantially the same” refers to a difference between two
values not exceeding 10% of a base value (e.g., one of the
two values), e.g., not exceeding 8%, not exceeding 6%, not
exceeding 4%, not exceeding 2%, not exceeding 1%, not
exceeding 0.5%, not exceeding 0.1%, not exceeding 0.05%,
and not exceeding 0.01%, of the base value. Optionally, the
first edge E1 substantially overlaps with the first central line
MLA1. Optionally, the second edge E2 substantially overlaps
with the first central line ML1.

[0112] FIG. 6H is a cross-sectional view along an [.-L' line
in FIG. 6F. Referring to FIG. 6H, the display panel in the
display region in some embodiments includes a base sub-
strate BS (e.g., a flexible base substrate); a semiconductor
material layer SML (see, also, FIG. 3C) on the base substrate
BS; a gate insulating layer GI on a side of the semiconductor
material layer SML away from the base substrate BS; an
insulating layer IN on a side of the gate insulating layer GI
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away from the base substrate BS; an inter-layer dielectric
layer ILD on a side of the insulating layer IN away from the
gate insulating layer GI; a relay electrode layer (e.g., a
respective second relay electrode RE2 and a respective third
relay electrode RE3 as shown in FIG. 6H) on a side of the
inter-layer dielectric layer ILD away from the insulating
layer IN; a first planarization layer PLN1 on a side of the
relay electrode layer away from the inter-layer dielectric
layer ILD; an anode contact pad layer (e.g., a respective
second anode contact pad ACP2 and a respective third anode
contact pad ACP3 as shown in FIG. 6H) on a side of the first
planarization layer PLN1 away from the inter-layer dielec-
tric layer ILD; a second planarization layer PLN2 on side of
the anode contact pad layer away from the first planarization
layer PLN1; a pixel definition layer PDL defining subpixel
apertures and on a side of the second planarization layer
PLN2 away from the base substrate BS; a spacer layer (e.g.,
a respective one of first spacers PS1 as shown in FIG. 6H)
on a side of the pixel definition layer PDL away from the
second planarization layer PLN2; an anode layer (e.g., the
second anode AD2 and the third anode AD3 as shown in
FIG. 6H) on a side of the second planarization layer PLN2
away from the first planarization layer PLN1; and a light
emitting layer (e.g., a second light emitting layer EM2 and
a third light emitting layer EM3) on a side of the anode layer
away from the second planarization layer PLN2; and a
cathode layer CD on a side of the light emitting layer away
from the anode layer.

[0113] FIG. 61 illustrate formation of a second light emit-
ting layer and a fourth light emitting layer in an array
substrate using a same mask plate in some embodiments
according to the present disclosure. Referring to FIG. 61, in
one example, a same mask plate MK24 is used for forming
a second light emitting layer on the second anode AD2 of the
second subpixel and a fourth light emitting layer on the
fourth anode AD4 of a fourth subpixel (FIG. 6B). A second
boundary of an aperture BA2 of the same mask plate MK24
and a fourth boundary of an aperture BA4 of the same mask
plate MK24 is shown in FIG. 61.

[0114] FIG. 7A illustrate formation of a third light emit-
ting layer in an array substrate using a third mask plate in
some embodiments according to the present disclosure. FIG.
7B illustrate formation of a second light emitting layer in an
array substrate using a second mask plate in some embodi-
ments according to the present disclosure. FIG. 7C illustrate
formation of a fourth light emitting layer in an array sub-
strate using a fourth mask plate in some embodiments
according to the present disclosure. FIG. 7D illustrate for-
mation of a first light emitting layer in an array substrate
using a first mask plate in some embodiments according to
the present disclosure. FIG. 7E illustrates relative positions
of boundaries of apertures of a first mask plate, a fourth
mask plate, a third mask plate, and a fourth mask plate,
relative to a respective second spacer in an array substrate in
some embodiments according to the present disclosure.
Referring to FIG. 7A to FIG. 7E, subsequent to forming the
spacers (first spacers PS1 and second spacers PS2), a mask
plate (e.g., a fine metal mask plate) is placed on the spacers
for deposition of light emitting materials on top of the
anodes. In one example, a first mask plate MK1 is used for
forming a first light emitting layer on the first anode AD1 of
the first subpixel (FIG. 7D), a second mask plate MK2 is
used for forming a second light emitting layer on the second
anode AD2 of the second subpixel (FIG. 7B), a third mask
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plate MK3 is used for forming a third light emitting layer on
the third anode AD3 of the third subpixel (FIG. 7A), and a
fourth mask plate MK4 is used for forming a fourth light
emitting layer on the fourth anode AD4 of the fourth
subpixel (FIG. 7C). A first boundary of an aperture BA1 of
the first mask plate MK1 is shown in FIG. 7D and FIG. 7E.
A second boundary of an aperture BA2 of the second mask
plate MK2 is shown in FIG. 7B and FIG. 7E. A fourth
boundary of an aperture BA4 of the fourth mask plate MK4
is shown in FIG. 7C and FIG. 7E. A third boundary of an
aperture BA3 of the third mask plate MK3 is shown in FIG.
7D and FIG. 7E.

[0115] As shown in FIG. 7A, an orthographic projection of
a portion of the third boundary of an aperture BA3 of the
third mask plate MK3 on a base substrate substantially
overlaps with an orthographic projection of a second central
line ML2 of a respective second spacer PS2. The second
central line M2 has a second inclined angle § with respect
to the first direction DR1.

[0116] As shown in FIG. 7C, an orthographic projection of
a portion of the fourth boundary of an aperture BA4 of the
fourth mask plate MK4 on a base substrate substantially
overlaps with an orthographic projection of a second central
line ML2 of a respective second spacer PS2. The second
central line M2 has a second inclined angle § with respect
to the first direction DR1.

[0117] Referring to FIG. 7A, FIG. 7B, and FIG. 7E, in
some embodiments, an orthographic projection of a portion
of the third boundary of an aperture BA3 of the third mask
plate MK3 on a base substrate substantially overlaps with an
orthographic projection of a second central line ML2 of a
respective second spacer PS2, and an orthographic projec-
tion of a portion of the fourth boundary of an aperture BA4
of the fourth mask plate MK4 on a base substrate substan-
tially overlaps with an orthographic projection of a second
central line ML2 of the respective second spacer PS2. The
second central line ML.2 has a second inclined angle f§ with
respect to the first direction DR1. Optionally, the second
inclined angle f§ is in a range of 10 degrees to 50 degrees,
e.g., 10 degrees to 20 degrees, 20 degrees to 30 degrees, 30
degrees to 40 degrees, or 40 degrees to 50 degrees. Option-
ally, the second inclined angle f is 30 degrees.

[0118] FIG. 7F illustrates relative positions of light emit-
ting layers relative to a respective second spacer in an array
substrate in some embodiments according to the present
disclosure. Referring to FIG. 7F, the array substrate in some
embodiments further includes a first light emitting layer
EM1 on a side of the first anode AD1 away from a base
substrate, a second light emitting layer EM2 on a side of the
second anode AD2 away from the base substrate, a third
light emitting layer EM3 on a side of the third anode AD3
away from the base substrate, and a fourth light emitting
layer EM4 on a side of the fourth anode AD4 away from the
base substrate. In one example, the first subpixel is a red
subpixel, the first anode AD1 is an anode of the red subpixel,
and the first light emitting layer EM1 is a red light emitting
layer; the second subpixel is a first green subpixel, the
second anode AD2 is an anode of the first green subpixel,
and the second light emitting layer EM2 is a green light
emitting layer; the third subpixel is a blue subpixel, the third
anode AD3 is an anode of the blue subpixel, and the third
light emitting layer EM3 is a blue light emitting layer; the
fourth subpixel is a second green subpixel, the fourth anode
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AD4 is an anode of the second green subpixel, and the fourth
light emitting layer EM4 is also a green light emitting layer.
[0119] FIG. 7G is a zoom-in view of a region surrounding
a respective second spacer in FIG. 7F. Referring to FIG. 7F
and FIG. 7G, in some embodiments, an orthographic pro-
jection of the third light emitting layer EM3 on a base
substrate partially overlaps with an orthographic projection
of the respective second spacer PS2 on the base substrate;
and an orthographic projection of the fourth light emitting
layer EM4 on the base substrate partially overlaps with the
orthographic projection of the respective second spacer PS2
on the base substrate. A third edge E3 of the third light
emitting layer EM3 crossing over the respective second
spacer PS2 is substantially parallel to a second central line
ML 2 of the respective second spacer PS2; and a fourth edge
E4 of the fourth light emitting layer EM4 crossing over the
respective second spacer PS2 is substantially parallel to the
second central line MLL2 of the respective second spacer
PS2.

[0120] Optionally, the third edge E3 is spaced apart from
the second central line ML2 by a third distance d3 along a
direction perpendicular to the second central line ML2; and
the fourth edge E4 is spaced apart from the second central
line ML2 by a fourth distance d4 along the direction
perpendicular to the second central line ML.2. Optionally, an
average value of the third distance d3 along the third edge
E3 is substantially same as an average value of the fourth
distance d4 along the fourth edge E4. Optionally, the third
edge E3 substantially overlaps with the second central line
ML2. Optionally, the fourth edge E4 substantially overlaps
with the second central line ML2.

[0121] FIG. 7H illustrate formation of a second light
emitting layer and a fourth light emitting layer in an array
substrate using a same mask plate in some embodiments
according to the present disclosure. Referring to FIG. 7H, in
one example, a same mask plate MK24 is used for forming
a second light emitting layer on the second anode AD2 of the
second subpixel and a fourth light emitting layer on the
fourth anode AD4 of a fourth subpixel. A second boundary
of an aperture BA2 of the same mask plate MK24 and a
fourth boundary of an aperture BA4 of the same mask plate
MK?24 is shown in FIG. 7H.

[0122] In some embodiments, an orthographic projection
of a respective anode in a respective subpixel on a base
substrate at least partially overlaps with an orthographic
projection of the first node in the respective subpixel on the
base substrate. Referring to FIG. 2A, FIG. 3A to FIG. 3H,
and FIG. 4A, in some embodiments, an orthographic pro-
jection of the first anode AD1 in a respective first subpixel
spl on the base substrate BS at least partially overlaps with
an orthographic projection of the node connecting line Cln
in the respective first subpixel spl on the base substrate BS;
an orthographic projection of the second anode AD2 in a
respective second subpixel sp2 on the base substrate BS at
least partially overlaps with an orthographic projection of
the node connecting line Cln in the respective second
subpixel sp2 on the base substrate BS; an orthographic
projection of the third anode AD3 in a respective third
subpixel sp3 on the base substrate BS at least partially
overlaps with an orthographic projection of the node con-
necting line Cln in the respective third subpixel sp3 on the
base substrate BS; and an orthographic projection of the
fourth anode AD4 in a respective fourth subpixel sp4 on the
base substrate BS at least partially overlaps with an ortho-
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graphic projection of the node connecting line Cln in the
respective fourth subpixel sp4 on the base substrate BS.
[0123] Optionally, an orthographic projection of the first
anode AD1 in a respective first subpixel spl on the base
substrate BS at least partially overlaps with an orthographic
projection of the first capacitor electrode Cel in the respec-
tive first subpixel spl on the base substrate BS; an ortho-
graphic projection of the second anode AD2 in a respective
second subpixel sp2 on the base substrate BS at least
partially overlaps with an orthographic projection of the first
capacitor electrode Cel in the respective second subpixel
sp2 on the base substrate BS; an orthographic projection of
the third anode AD3 in a respective third subpixel sp3 on the
base substrate BS at least partially overlaps with an ortho-
graphic projection of the first capacitor electrode Cel in the
respective third subpixel sp3 on the base substrate BS; and
an orthographic projection of the fourth anode AD4 in a
respective fourth subpixel sp4 on the base substrate BS at
least partially overlaps with an orthographic projection of
the first capacitor electrode Cel in the respective fourth
subpixel sp4 on the base substrate BS.

[0124] Optionally, an orthographic projection of the first
anode AD1 in a respective first subpixel spl on the base
substrate BS at least partially overlaps with an orthographic
projection of the second capacitor electrode Ce2 in the
respective first subpixel spl on the base substrate BS; an
orthographic projection of the second anode AD2 in a
respective second subpixel sp2 on the base substrate BS at
least partially overlaps with an orthographic projection of
the second capacitor electrode Ce2 in the respective second
subpixel sp2 on the base substrate BS; an orthographic
projection of the third anode AD3 in a respective third
subpixel sp3 on the base substrate BS at least partially
overlaps with an orthographic projection of the second
capacitor electrode Ce2 in the respective third subpixel sp3
on the base substrate BS; and an orthographic projection of
the fourth anode AD4 in a respective fourth subpixel sp4 on
the base substrate BS at least partially overlaps with an
orthographic projection of the second capacitor electrode
Ce2 in the respective fourth subpixel sp4 on the base
substrate BS.

[0125] Optionally, an orthographic projection of the first
anode AD1 in a respective first subpixel spl on the base
substrate BS at least partially overlaps with an orthographic
projection of the active layer ACTd of the driving transistor
Td in the respective first subpixel sp1 on the base substrate
BS; an orthographic projection of the second anode AD2 in
a respective second subpixel sp2 on the base substrate BS at
least partially overlaps with an orthographic projection of
the active layer ACTd of the driving transistor Td in the
respective second subpixel sp2 on the base substrate BS; an
orthographic projection of the third anode AD3 in a respec-
tive third subpixel sp3 on the base substrate BS at least
partially overlaps with an orthographic projection of the
active layer ACTd of the driving transistor Td in the respec-
tive third subpixel sp3 on the base substrate BS; and an
orthographic projection of the fourth anode AD4 in a respec-
tive fourth subpixel sp4 on the base substrate BS at least
partially overlaps with an orthographic projection of the
active layer ACTd of the driving transistor Td in the respec-
tive fourth subpixel sp4 on the base substrate BS.

[0126] Optionally, an orthographic projection of the first
anode AD1 in a respective first subpixel spl on the base
substrate BS covers an orthographic projection of a portion
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of the node connecting line Cln at a position connecting to
the first capacitor electrode Cel in the respective first
subpixel spl on the base substrate BS; an orthographic
projection of the second anode AD2 in a respective second
subpixel sp2 on the base substrate BS covers an ortho-
graphic projection of a portion of the node connecting line
Cln at a position connecting to the first capacitor electrode
Cel in the respective second subpixel sp2 on the base
substrate BS; an orthographic projection of the third anode
AD3 in a respective third subpixel sp3 on the base substrate
BS covers an orthographic projection of a portion of the
node connecting line Cln at a position connecting to the first
capacitor electrode Cel in the respective third subpixel sp3
on the base substrate BS; and an orthographic projection of
the fourth anode AD4 in a respective fourth subpixel sp4 on
the base substrate BS covers an orthographic projection of a
portion of the node connecting line Cln at a position con-
necting to the first capacitor electrode Cel in the respective
fourth subpixel sp4 on the base substrate BS.

[0127] In the present array substrate, the orthographic
projections of the anodes respectively at least partially
overlaps with the N1 nodes of the pixel driving circuits,
loading among various anodes and loading among various
pixel driving circuits in respective subpixels can be main-
tained consistent with respect to each other, improving
image display uniformity.

[0128] FIG. 8A is a diagram illustrating anodes, a first
signal line layer, and a semiconductor material layer in an
array substrate in some embodiments according to the
present disclosure. FIG. 8B is a cross-sectional view along
an E-E' line in FIG. 8A. Referring to FIG. 8A and FIG. 8B,
in some embodiments, an orthographic projection of the
third anode AD3 on the base substrate BS at least partially
overlaps with an orthographic projection of a third transistor
in a respective third subpixel on the base substrate BS and
at least partially overlaps with an orthographic projection of
a third transistor in a respective fourth subpixel adjacent to
the respective third subpixel on the base substrate BS.
Optionally, the orthographic projection of the third anode
AD3 on the base substrate BS covers an orthographic
projection of a source electrode S3 of the third transistor in
the respective third subpixel on the base substrate BS,
partially overlaps with an orthographic projection of an
active layer ACT3 of the third transistor in the respective
third subpixel on the base substrate BS, and partially over-
laps with an orthographic projection of an active layer ACT3
of'the third transistor in the respective fourth subpixel on the
base substrate BS.

[0129] FIG. 8C is a cross-sectional view along an F-F' line
in FIG. 8A. Referring to FIG. 8A and FIG. 8C, in some
embodiments, an orthographic projection of the first anode
AD1 on the base substrate BS at least partially overlaps with
an orthographic projection of a third transistor in a respec-
tive first subpixel on the base substrate BS. Optionally, the
orthographic projection of the first anode AD1 on the base
substrate BS partially overlaps with an orthographic projec-
tion of a source electrode S3 of the third transistor in the
respective first subpixel on the base substrate BS, and
partially overlaps with an orthographic projection of an
active layer ACT3 of the third transistor in the respective
first subpixel on the base substrate BS.

[0130] In the present array substrate, the orthographic
projections of the anodes respectively at least partially
overlaps with the active layers of the third transistors.
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Because the anodes are typically made of a reflective
material, they can prevent ultraviolet rays from irradiating
on the active layer, thereby protecting the transistors.

[0131] FIG. 8D is a cross-sectional view along a G-G' line
in FIG. 8A. Referring to FIG. 8A and FIG. 8D, in some
embodiments, an orthographic projection of the fourth
anode AD4 on the base substrate BS at least partially
overlaps with an orthographic projection of a third transistor
in a respective second subpixel on the base substrate BS.
Optionally, the orthographic projection of the fourth anode
AD4 on the base substrate BS partially overlaps with an
orthographic projection of a source electrode S3 of the third
transistor in the respective second subpixel on the base
substrate BS, and partially overlaps with an orthographic
projection of an active layer ACT3 of the third transistor in
the respective second subpixel on the base substrate BS.

[0132] Referring to FIG. 8A, counter-clock wise, a respec-
tive third anode RAD3 is adjacent to a first respective fourth
anode RAD4-1, a first respective first anode RAD1-1, a first
respective second anode RAD2-1, a second respective first
anode RAD1-2, a second respective fourth anode RAD4-2,
a second respective second anode RAD2-2, and a third
respective first anode RAD1-3. Optionally, clock wise, a
respective third anode RADS3 is adjacent to a first respective
fourth anode RAD4-1, a first respective first anode RAD1-1,
a first respective second anode RAD2-1, a second respective
first anode RADI1-2, a second respective fourth anode
RAD4-2, a second respective second anode RAD2-2, and a
third respective first anode RAD1-3. Optionally, a shortest
distance between the respective third anode RAD3 and any
one of the first respective fourth anode RAD4-1, the first
respective first anode RADI1-1, the first respective second
anode RAD2-1, the second respective first anode RAD1-2,
a virtual line VL passing through co-linear edges respec-
tively from the second respective fourth anode RAD4-2 and
the second respective second anode RAD2-2, or the third
respective first anode RAD1-3 is in a range of 2.0 pm to 22
um. Optionally, a shortest distance between the respective
third anode RAD3 and the first respective fourth anode
RAD4-1 is less than a shortest distance between the respec-
tive third anode RAD3 and the third respective first anode
RAD1-3, less than a shortest distance between the respective
third anode RAD3 and the first respective first anode RAD1-
1, less than a shortest distance between the respective third
anode RAD3 and the second respective first anode RAD1-2,
less than a shortest distance between the respective third
anode RAD3 and a virtual line passing through co-linear
edges respectively from the second respective fourth anode
RAD4-2 and the second respective second anode RAD2-2,
and less than a shortest distance between the respective third
anode RAD3 and the first respective second anode RAD2-1.
Optionally, a shortest distance between the respective third
anode RAD3 and the third respective first anode RAD1-3 is
greater than a shortest distance between the respective third
anode RAD3 and the first respective first anode RAD1-1,
which is greater than a shortest distance between the respec-
tive third anode RAD3 and the second respective first anode
RAD1-2, which is greater than a shortest distance between
the respective third anode RAD3 and a virtual line passing
through co-linear edges respectively from the second respec-
tive fourth anode RAD4-2 and the second respective second
anode RAD2-2, which is greater than a shortest distance
between the respective third anode RAD3 and the first
respective second anode RAD2-1, which is greater than a
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shortest distance between the respective third anode RAD3
and the first respective fourth anode RAD4-1. Optionally, a
shortest distance bl between the respective third anode
RAD3 and the first respective fourth anode RAD4-1 is in a
range of 2.0 um to 5.0 um (e.g., 2.0 pm to 2.5 um, 2.5 pm
to 3.0 um, 3.0 pm to 3.5 pm, 3.5 pm to 4.0 pm, 4.0 pm to
4.5 um, 4.5 um to 5.0 pum, or optionally 4.0 um); a shortest
distance b2 between the respective third anode RAD3 and
the first respective first anode RAD1-1 is in a range of 8.0
pm to 20.0 pm (e.g., 8.0 um to 9.0 um, 9.0 um to 10.0 pm,
10.0 umto 11.0 pm, 11.0 pmto 12.0 um, 12.0 pm to 13.0 pm,
13.0 um to 14.0 pm, 14.0 pm to 15.0 um, 15.0 pm to 16.0
um, 16.0 pm to 17.0 um, 17.0 um to 18.0 pm, 18.0 um to
19.0 pm, 19.0 pm to 20.0 um, or optionally 13.7 um); a
shortest distance b3 between the respective third anode
RAD3 and the first respective second anode RAD2-1 is in a
range of 5.0 um to 15.0 um (e.g., 5.0 um to 6.0 pm, 6.0 pm
to 7.0 um, 7.0 pm to 8.0 pm, 8.0 pm to 9.0 pm, 9.0 pm to
10.0 pm, 10.0 pm to 11.0 um, 11.0 pm to 12.0 pm, 12.0 um
to 13.0 pm, 13.0 pm to 14.0 pm, 14.0 um to 15.0 um, or
optionally 9.5 um); a shortest distance b4 between the
respective third anode RAD3 and the second respective first
anode RAD1-2 is in a range of 7.0 pm to 17.0 um (e.g., 7.0
um to 8.0 um, 8.0 pm to 9.0 pm, 9.0 um to 10.0 um, 10.0 pum
to 11.0 um, 11.0 pm to 12.0 pm, 12.0 um to 13.0 um, 13.0
um to 14.0 um, 14.0 um to 15.0 pum, 15.0 pm to 16.0 pm,
16.0 um to 17.0 um, or optionally 9.5 um); a shortest
distance b5 between the respective third anode RAD3 and a
virtual line VL passing through co-linear edges respectively
from the second respective fourth anode RAD4-2 and the
second respective second anode RAD2-2 is in a range of 5.0
pmto 16.0 um (e.g., 5.0 pm to 6.0 um, 6.0 um to 7.0 pm, 7.0
um to 8.0 um, 8.0 pm to 9.0 pm, 9.0 um to 10.0 um, 10.0 pum
to 11.0 um, 11.0 pm to 12.0 pm, 12.0 um to 13.0 um, 13.0
um to 14.0 pm, 14.0 um to 15.0 pm, 15.0 um to 16.0 pm, or
optionally 10.0 um); and a shortest distance b6 between the
respective third anode RAD3 and the third respective first
anode RAD1-3 is in a range of 9.0 pm to 22.0 um (e.g., 9.0
umto 10.0 pm, 10.0 um to 11.0 pm, 11.0 um to 12.0 um, 12.0
um to 13.0 um, 13.0 um to 14.0 pum, 14.0 pm to 15.0 pm,
15.0 um to 16.0 pm, 16.0 pm to 17.0 um, 17.0 pm to 18.0
um, 18.0 pm to 19.0 um, 19.0 um to 20.0 pm, 20.0 pm to
21.0 pm, 21.0 pm to 22.0 um, or optionally 14.8 pum).

[0133] FIG. 8E is a diagram illustrating anodes, a first
signal line layer, and a semiconductor material layer in an
array substrate in some embodiments according to the
present disclosure. Referring to FIG. 8E, counter-clock wise,
arespective first anode RADI1 is adjacent to a first respective
second anode RAD2-1, a first respective fourth anode
RAD4-1, a first respective third anode RAD3-1, a second
respective second anode RAD2-2, a second respective third
anode RAD3-2, a second respective fourth anode RAD4-2,
and a third respective third anode RAD3-3. Optionally,
clock wise, a respective first anode RAD1 is adjacent to a
first respective second anode RAD2-1, a first respective
fourth anode RAD4-1, a first respective third anode RAD3-
1, a second respective second anode RAD2-2, a second
respective third anode RAD3-2, a second respective fourth
anode RAD4-2, and a third respective third anode RAD3-3.
Optionally, a shortest distance between the respective first
anode RAD1 and any one of the first respective second
anode RAD2-1, the first respective fourth anode RAD4-1,
the first respective third anode RAD3-1, the second respec-
tive second anode RAD2-2, the second respective third
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anode RAD3-2, the second respective fourth anode RAD4-
2, or the third respective third anode RAD3-3 in in a range
of 3.0 um to 25 pm. Optionally, a shortest distance between
the respective first anode RADI1 and the second respective
fourth anode RAD4-2 is less than a shortest distance
between the respective first anode RAD1 and the second
respective second anode RAD2-2, less than a shortest dis-
tance between the respective first anode RAD1 and the first
respective fourth anode RAD4-1, less than a shortest dis-
tance between the respective first anode RAD1 and the first
respective third anode RAD3-1, less than a shortest distance
between the respective first anode RAD1 and the second
respective third anode RAD3-2, less than a shortest distance
between the respective first anode RAD1 and the third
respective third anode RAD3-3, and less than a shortest
distance between the respective first anode RAD1 and the
first respective second anode RAD2-1. Optionally, a shortest
distance between the respective first anode RAD1 and the
second respective second anode RAD2-2 is greater than a
shortest distance between the respective first anode RAD1
and the first respective fourth anode RAD4-1, which is
greater than a shortest distance between the respective first
anode RAD1 and the first respective third anode RAD3-1,
which is greater than a shortest distance between the respec-
tive first anode RAD1 and the second respective third anode
RAD3-2, which is greater than a shortest distance between
the respective first anode RAD1 and the third respective
third anode RAD3-3, which is greater than a shortest dis-
tance between the respective first anode RAD1 and the first
respective second anode RAD2-1, which is greater than a
shortest distance between the respective first anode RAD1
and the second respective fourth anode RAD4-2. Optionally,
a shortest distance rl between the respective first anode
RADI1 and the first respective second anode RAD2-1 is in a
range of 3.0 um to 14.0 um (e.g., 3.0 um to 4.0 um, 4.0 pm
to 5.0 um, 5.0 um to 6.0 pm, 6.0 pm to 7.0 pm, 7.0 pm to
8.0 um, 8.0 um to 9.0 pm, 9.0 pm to 10.0 um, 10.0 um to 11.0
um, 11.0 pm to 12.0 pm, 12.0 um to 13.0 um, 13.0 pm to
14.0 um, or optionally 7.85 um); a shortest distance r2
between the respective first anode RAD1 and the first
respective fourth anode RAD4-1 is in a range of 10.0 um to
24.0 um (e.g., 10.0 um to 10.5 pm, 10.5 pm to 11.5 pm, 11.5
um to 12.5 pm, 12.5 pm to 13.5 pm, 13.5 pm to 14.5 pm,
14.5 pm to 15.5 pm, 15.5 pm to 16.5 pum, 16.5 um to 17.5
um, 17.5 um to 18.5 um, 18.5 um to 19.5 pm, 19.5 pm to
20.5 pm, 20.5 pm to 21.5 pm, 21.5 pm to 22.5 pum, 22.5 uym
to 23.5 pm, 23.5 pm to 24.0 pm, or optionally 16.6 um); a
shortest distance r3 (same as b6) between the respective first
anode RAD1 and the first respective third anode RAD3-1 is
in arange 0of 9.0 um to 21.0 um (e.g., 9.0 pm to 10.0 pm, 10.0
umto 11.0 um, 11.0 ym to 12.0 pm, 12.0 pm to 13.0 um, 13.0
um to 14.0 um, 14.0 um to 15.0 pum, 15.0 pm to 16.0 pm,
16.0 um to 17.0 pm, 17.0 pm to 18.0 pum, 18.0 um to 19.0
pm, 19.0 pm to 20.0 um, 20.0 um to 21.0 um, or optionally
14.8 um); a shortest distance r4 between the respective first
anode RAD1 and the second respective second anode
RAD2-2 is in a range of 11.0 um to 25.0 um (e.g., 11.0 um
to 12.0 pm, 12.0 um to 13.0 pm, 13.0 pm to 14.0 um, 14.0
um to 15.0 um, 15.0 um to 16.0 pum, 16.0 pm to 17.0 pm,
17.0 um to 18.0 pm, 18.0 pm to 19.0 pum, 19.0 um to 20.0
um, 20.0 um to 21.0 um, 21.0 um to 22.0 pm, 22.0 um to
23.0 pm, 23.0 ym to 24.0 pm, 24.0 um to 25.0 um, or
optionally 18.2 um); a shortest distance r5 (same as b2)
between the respective first anode RAD1 and the second
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respective third anode RAD3-2 is in a range of 8.0 um to
20.0 um (e.g., 8.0 um to 9.0 um, 9.0 um to 10.0 um, 10.0 um
to 11.0 um, 11.0 pm to 12.0 pm, 12.0 um to 13.0 um, 13.0
um to 14.0 um, 14.0 um to 15.0 pum, 15.0 pm to 16.0 pm,
16.0 um to 17.0 pm, 17.0 pm to 18.0 um, 18.0 pum to 19.0
um, 19.0 pm to 20.0 um, or optionally 13.7 um); a shortest
distance r6 between the respective first anode RADI1 and the
second respective fourth anode RAD4-2 is in a range of 2.5
pm to 7.5 um (e.g., 2.5 um to 3.5 um, 3.5 pm to 4.5 um, 4.5
um to 5.5 um, 5.5 pm to 6.5 pm, 6.5 um to 7.5 pm, or
optionally 5.0 um); and a shortest distance r7 (same as b4)
between the respective first anode RAD1 and the third
respective third anode RAD3-3 is in a range of 7.0 um to
16.0 um (e.g., 7.0 pm to 8.0 pm, 8.0 um to 9.0 um, 9.0 um
to 10.0 pm, 10.0 pm to 11.0 pm, 11.0 um to 12.0 um, 12.0
um to 13.0 um, 13.0 um to 14.0 pum, 14.0 pm to 15.0 pm,
15.0 pm to 16.0 um, or optionally 9.5 um).

[0134] FIG. 8F is a diagram illustrating anodes, a first
signal line layer, and a semiconductor material layer in an
array substrate in some embodiments according to the
present disclosure. Referring to FIG. 8F, counter-clock wise,
a respective fourth anode RAD4 is adjacent to a respective
second anode RAD2, a first respective third anode RAD3-1,
a first respective first anode RAD1-1, a second respective
third anode RAD3-2, and a second respective first anode
RAD1-2. Optionally, clock wise, a respective fourth anode
RADA4 is adjacent to a respective second anode RAD?2, a first
respective third anode RAD3-1, a first respective first anode
RAD1-1, a second respective third anode RAD3-2, and a
second respective first anode RAD1-2. Optionally, a shortest
distance between the respective fourth anode RAD4 and any
one of the first respective first anode RAD1-1, the second
respective third anode RAD3-2, or the second respective
first anode RAD1-2 is in a range of 2.0 um to 25.0 pm.
Optionally, a shortest distance between the respective fourth
anode RAD4 and the second respective first anode RAD1-2
is greater than a shortest distance between the respective
fourth anode RAD4 and the first respective first anode
RAD1-1, and greater than a shortest distance between the
respective fourth anode RAD4 and the second respective
third anode RAD3-2. Optionally, a distance gl between the
respective fourth anode RAD4 and the respective second
anode RAD2, and along a virtual line VL passing through
co-linear edges respectively from the respective fourth
anode RAD4 and the respective second anode RAD2, is in
arange of 10.0 um to 25.0 um (e.g., 10.0 pmto 10.5 um, 10.5
umto 11.5 um, 11.5 pmto 12.5 pm, 12.5 pm to 13.5 pm, 13.5
um to 14.5 um, 14.5 um to 15.5 pm, 15.5 pm to 16.5 pm,
16.5 ym to 17.5 pm, 17.5 pm to 18.5 um, 18.5 um to 19.5
um, 19.5 pm to 20.5 um, 20.5 um to 21.5 pm, 21.5 pm to
22.5 pm, 22.5 pm to 23.5 pm, 23.5 pm to 24.5 um, 24.5 pym
to 25.0 um, or optionally 16.3 um); a shortest distance g3
(same as b5) between the first respective third anode
RAD3-1 and a virtual line VL passing through co-linear
edges respectively from the respective fourth anode RAD4
and the respective second anode RAD2 is in a range of 6.0
pmto 15.0 um (e.g., 6.0 pm to 7.0 um, 7.0 um to 8.0 pum, 8.0
um to 9.0 pm, 9.0 um to 10.0 pm, 10.0 pm to 11.0 pm, 11.0
um to 12.0 um, 12.0 um to 13.0 pm, 13.0 pm to 14.0 pm,
14.0 pm to 15.0 um, or optionally 10.0 um); a shortest
distance g4 between a protrusion portion PP of the first
respective first anode RAD1-1 that is closest to the respec-
tive fourth anode, and the virtual line VL passing through the
co-linear edges respectively from the respective fourth
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anode RAD4 and the respective second anode RAD2 is in a
range of 5.0 um to 16.0 um (e.g., 5.0 pm to 6.0 pm, 6.0 pm
to 7.0 um, 7.0 um to 8.0 um, 8.0 pm to 9.0 pm, 9.0 pm to
10.0 pm, 10.0 pm to 11.0 um, 11.0 pm to 12.0 pm, 12.0 um
to 13.0 um, 13.0 um to 14.0 pm, 14.0 pm to 15.0 um, 15.0
um to 16.0 um, or optionally 10.7 um); a shortest distance
g5 (same as r6) between the respective fourth anode RAD4
and the first respective first anode RAD1-1 is in a range of
2.5 um to 7.5 um (e.g., 2.5 um to 3.5 um, 3.5 pm to 4.5 pm,
4.5 pm to 5.5 pm, 5.5 pm to 6.5 pm, 6.5 um to 7.5 pm, or
optionally 5.0 um); a shortest distance g6 (same as bl)
between the respective fourth anode RAD4 and the second
respective third anode RAD3-2 is in a range of 2.0 um to 5.0
pm (e.g., 2.0 um to 2.5 um, 2.5 pm to 3.0 pm, 3.0 um to 3.5
um, 3.5 um to 4.0 um, 4.0 um to 4.5 pm, 4.5 um to 5.0 pm,
or optionally 4.0 pm); and a shortest distance g7 (same as r2)
between the respective fourth anode RAD4 and the second
respective first anode RAD1-2 is in a range of 10.0 um to
25.0 um (e.g., 10.0 um to 10.5 pm, 10.5 pm to 11.5 pm, 11.5
um to 12.5 pm, 12.5 pm to 13.5 pm, 13.5 pm to 14.5 pm,
14.5 pm to 15.5 pm, 15.5 pm to 16.5 pum, 16.5 um to 17.5
um, 17.5 um to 18.5 um, 18.5 um to 19.5 pm, 19.5 pm to
20.5 pm, 20.5 pm to 21.5 pm, 21.5 pm to 22.5 pum, 22.5 uym
to 23.5 pm, 23.5 pm to 24.5 pm, 24.5 pum to 25.0 pm, or
optionally 16.6 pm).

[0135] The shortest distance gl in the present array sub-
strate is greater than that in a typical array substrate. By
enlarging the shortest distance gl, the illuminance centers of
pixels in the array substrate can have a significantly more
uniform distribution.

[0136] FIG. 9A is a diagram illustrating anodes, a first
signal line layer, a second signal line layer, and a semicon-
ductor material layer in an array substrate in some embodi-
ments according to the present disclosure. FIG. 9B is a
cross-sectional view along an H-H' line in FIG. 9A. FIG. 9C
is a cross-sectional view along an I-I' line in FIG. 9A. FIG.
9D is a cross-sectional view along a J-J' line in FIG. 9A.
FIG. 9E is a cross-sectional view along a K-K' line in FIG.
9A. Referring to FIG. 9A to FIG. 9E, in some embodiments,
in a respective first subpixel spl, the first anode AD1 is
connected to a first anode contact pad ACP1 through a first
via V1-1 extending through the second planarization layer
PLN-2, the first anode contact pad ACP1 is connected to a
first relay electrode RE1 through a second via V1-2 extend-
ing through the first planarization layer PLN-1, and the first
relay electrode RE1 is connected to a drain electrode D5 of
the fifth transistor in the respective first subpixel sp1 through
a third via V1-3 extending through the inter-layer dielectric
layer ILD, the insulating layer IN, and the gate insulating
layer GI; in a respective second subpixel sp2, the second
anode AD2 is connected to a second anode contact pad
ACP2 through a fourth via V2-1 extending through the
second planarization layer PLN-2, the second anode contact
pad ACP2 is connected to a second relay electrode RE2
through a fifth via V2-2 extending through the first planar-
ization layer PLN-1, and the second relay electrode RE1 is
connected to a drain electrode D5 of the fifth transistor in the
respective second subpixel sp2 through a sixth via V2-3
extending through the inter-layer dielectric layer 1L.D, the
insulating layer IN, and the gate insulating layer GI; in a
respective third subpixel sp3, the third anode AD3 is con-
nected to a third anode contact pad ACP3 through a seventh
via V3-1 extending through the second planarization layer
PLN-2, the third anode contact pad ACP3 is connected to a
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third relay electrode RE3 through an eighth via V3-2 extend-
ing through the first planarization layer PLN-1, and the third
relay electrode RE3 is connected to a drain electrode D5 of
the fifth transistor in the respective third subpixel sp3
through a ninth via V3-3 extending through the inter-layer
dielectric layer ILD, the insulating layer IN, and the gate
insulating layer GI; and in a respective fourth subpixel sp4,
the fourth anode AD4 is connected to a fourth anode contact
pad ACP4 through a tenth via V4-1 extending through the
second planarization layer PLLN-2, the fourth anode contact
pad ACP4 is connected to a fourth relay electrode RE4
through an eleventh via V4-2 extending through the first
planarization layer PLN-1, and the fourth relay electrode
RE4 is connected to a drain electrode D5 of the fifth
transistor in the respective fourth subpixel sp4 through a
twelfth via V4-3 extending through the inter-layer dielectric
layer ILD, the insulating layer IN, and the gate insulating
layer GI.

[0137] As shown in FIG. 9B to FIG. 9E, in some embodi-
ment, an orthographic projection of a portion of the first
anode contact pad ACP1 in the second via V1-2 on the base
substrate BS is substantially non-overlapping with an ortho-
graphic projection of a portion of the first anode AD1 in the
first via V1-1 on the base substrate BS; and is substantially
non-overlapping with an orthographic projection of a por-
tion of the first relay electrode RE1 in the third via V1-3 on
the base substrate BS; an orthographic projection of a
portion of the second anode contact pad ACP2 in the fifth via
V2-2 on the base substrate BS is substantially non-overlap-
ping with an orthographic projection of a portion of the
second anode AD2 in the fourth via V2-1 on the base
substrate BS; and is substantially non-overlapping with an
orthographic projection of a portion of the second relay
electrode RE2 in the third via V2-3 on the base substrate BS;
an orthographic projection of a portion of the third anode
contact pad ACP3 in the eighth via V3-2 on the base
substrate BS is substantially non-overlapping with an ortho-
graphic projection of a portion of the third anode AD3 in the
seventh via V3-1 on the base substrate BS; and is substan-
tially non-overlapping with an orthographic projection of a
portion of the third relay electrode RE3 in the ninth via V3-3
on the base substrate BS; and an orthographic projection of
a portion of the fourth anode contact pad ACP4 in the
eleventh via V4-2 on the base substrate BS is substantially
non-overlapping with an orthographic projection of a por-
tion of the fourth anode AD4 in the tenth via V4-1 on the
base substrate BS; and is substantially non-overlapping with
an orthographic projection of a portion of the fourth relay
electrode RE4 in the twelfth via V4-3 on the base substrate
BS. As used herein, the term “substantially non-overlap-
ping” refers to two orthographic projections being at least 90
percent (e.g., at least 92 percent, at least 94 percent, at least
96 percent, at least 98 percent, at least 99 percent, and 100
percent) non-overlapping.

[0138] Optionally, an orthographic projection of the sec-
ond via V1-2 on the base substrate BS is substantially
non-overlapping with an orthographic projection of the first
via V1-1 on the base substrate BS; and is substantially
non-overlapping with an orthographic projection of the third
via V1-3 on the base substrate BS; an orthographic projec-
tion of the fifth via V2-2 on the base substrate BS is
substantially non-overlapping with an orthographic projec-
tion of the fourth via V2-1 on the base substrate BS; and is
substantially non-overlapping with an orthographic projec-
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tion of the third via V2-3 on the base substrate BS; an
orthographic projection of the eighth via V3-2 on the base
substrate BS is substantially non-overlapping with an ortho-
graphic projection of the seventh via V3-1 on the base
substrate BS; and is substantially non-overlapping with the
ninth via V3-3 on the base substrate BS; and an orthographic
projection of the eleventh via V4-2 on the base substrate BS
is substantially non-overlapping with an orthographic pro-
jection of the tenth via V4-1 on the base substrate BS; and
is substantially non-overlapping with an orthographic pro-
jection of the twelfth via V4-3 on the base substrate BS. By
having the above non-overlapping vias, the issue of line
open can be substantially obviated. Moreover, the second
planarization layer PLN2 can be formed with a substantially
more even surface as compared to other array substrates.

[0139] FIG. 10 illustrates relative positions between sub-
pixel apertures and vias in an array substrate in some
embodiments according to the present disclosure. Referring
to FIG. 10, the array substrate in some embodiments
includes a first anode AD1 in the respective first subpixel
spl, a second anode AD2 in the respective second subpixel
sp2, a third anode AD3 in the respective third subpixel sp3,
and a fourth anode AD4 in the respective fourth subpixel
sp4. The first anode AD1, the second anode AD2, the third
anode AD3, and the fourth anode AD4, are respectively
anodes of a first light emitting element, a second light
emitting element, a third light emitting element, and a fourth
light emitting element, respectively in the respective first
subpixel spl, the respective second subpixel sp2, the respec-
tive third subpixel sp3, and the respective fourth subpixel
sp4. The array substrate in some embodiments further
includes a pixel definition layer PDL on a side of the first
anode ADI1, the second anode AD2, the third anode AD3,
and the fourth anode AD4 away from the second planariza-
tion layer PLN2. The array substrate further includes a first
subpixel aperture SA1, a second subpixel aperture SA2, a
third subpixel aperture SA3, a fourth subpixel aperture SA4
respectively extending through the pixel definition layer
PDL.. Optionally, a first light emitting layer of the first light
emitting element, a second light emitting layer of the second
light emitting element, a third light emitting layer of the
third light emitting element, and a fourth light emitting layer
of the fourth light emitting element respectively connected
to a first anode AD1 of the first light emitting element, a
second anode AD2 of the second light emitting element, a
third anode AD3 of the third light emitting element, and a
fourth anode AD4 of the fourth light emitting element,
respectively through the first subpixel aperture SA1, the
second subpixel aperture SA2, the third subpixel aperture
SA3, the fourth subpixel aperture SA4.

[0140] In some embodiments, shortest distances between
edges of the first anode other than one having the first via
and the first subpixel aperture are non-uniform. Optionally,
shortest distances between edges of the third anode other
than one having the seventh via and the third subpixel
aperture are non-uniform. Optionally, shortest distances
between edges of the fourth anode other than one having the
tenth via and the fourth subpixel aperture are non-uniform.
[0141] In some embodiments, a shortest distance d1
between the first via V1-1 and the first subpixel aperture
SA1 is in a range of 9.0 um to 15.0 um, e.g., 9.0 um to 10.0
um, 10.0 pmto 11.0 pm, 11.0 pmto 12.0 um, 12.0 um to 13.0
pm, 13.0 um to 14.0 um, or 14.0 um to 15.0 um. Optionally,
the shortest distance d1 is 11.7 pm. In some embodiments,
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a shortest distance d2 between the fourth via V2-1 and the
second subpixel aperture SA2 is in a range of 2.0 um to 6.0
um, e.g., 2.0 um to 3.0 um, 3.0 pm to 4.0 pm, 4.0 um to 5.0
pm, or 5.0 um to 6.0 um. Optionally, the shortest distance d2
is 3.7 pm. In some embodiments, a shortest distance d3
between the seventh via V3-1 and the third subpixel aperture
SA3 is in a range of 4.5 um to 10.5 ym, e.g., 4.5 um to 5.5
um, 5.5 um to 6.5 um, 6.5 um to 7.5 um, 7.5 pm to 8.5 pm,
8.5 um to 9.5 pm, or 9.5 um to 10.5 pm. Optionally, the
shortest distance d3 is 7.4 um. In some embodiments, a
shortest distance d4 between the tenth via V4-1 and the
fourth subpixel aperture SA4 is in a range of in a range of
2.0 um to 6.0 um, e.g., 2.0 um to 3.0 um, 3.0 pm to 4.0 pm,
4.0 um to 5.0 um, or 5.0 um to 6.0 um. Optionally, the
shortest distance d4 is 3.4 pm. By spacing apart the respec-
tive via and the respective subpixel aperture, an enhanced
surface evenness of the respective anode can be achieved.

[0142] Referring to FIG. 10, in some embodiments, the
first via V1-1, the second via V1-2, and the third via V1-3
are arranged along a direction substantially parallel to the
second direction DR2; the fourth via V2-1, the fifth via
V2-2, and the sixth via V2-3 are arranged along a direction
substantially parallel to the second direction DR2; the eighth
via V3-2 and the ninth via V3-3 are arranged along a
direction substantially parallel to the second direction DR2;
the tenth via V4-1, the eleventh via V4-2, and the twelfth via
V4-3 are arranged along a direction substantially parallel to
the second direction DR2. However, the seventh via V3-1
and the eighth via V3-2 are arranged along a direction at an
inclined angle greater than 15 degree with respect to the
second direction DR2.

[0143] Referring to FIG. 10, FIG. 3G, and FIG. 9A to FIG.
9E, in some embodiments, the first anode contact pad ACP1
has a first portion connected to the first anode AD1 through
the first via V1-1, a second portion connected to the first
relay electrode RE1 through the second via V1-2; the first
anode contact pad ACP1 has a substantially rectangular
shape with the first portion and the second portion arranged
along a direction substantially parallel to the second direc-
tion DR2. Optionally, the second anode contact pad ACP2
has a third portion connected to the second anode AD2
through the fourth via V2-1, a fourth portion connected to
the second relay electrode RE2 through the fifth via V2-2;
the second anode contact pad ACP2 has a substantially
rectangular shape with the third portion and the fourth
portion arranged along a direction substantially parallel to
the second direction DR2. Optionally, the third anode con-
tact pad ACP3 has a fifth portion connected to the third
anode AD3 through the seventh via V3-1, a sixth portion
connected to the third relay electrode RE3 through the
eighth via V3-2; the third anode contact pad ACP3 has a
substantially dumbbell shape with the fifth portion and the
sixth portion arranged along a direction at an inclined angle
greater than 15 degree with respect to the second direction
DR2. Optionally, the fourth anode contact pad ACP4 has a
seventh portion connected to the fourth anode AD4 through
the tenth via V4-1, an eighth portion connected to the fourth
relay electrode RE4 through the eleventh via V4-2; the
fourth anode contact pad ACP4 has a substantially rectan-
gular shape with the seventh portion and the eighth portion
arranged along a direction substantially parallel to the sec-
ond direction DR2.

[0144] FIG. 11 illustrates a partial structure of a voltage
supply line in some embodiments according to the present
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disclosure. Referring to FIG. 11, the voltage supply lines
Vdd in some embodiments includes a first parallel portion
PA1, a second parallel portion PA2, a third parallel portion
PA3, a first inclined portion INP1 connecting the first
parallel portion PA1 and the second parallel portion PA2
along a first inclined direction IDR1, and a second inclined
portion INP2 connecting the second parallel portion PA2 and
the third parallel portion PA3 along a second inclined
direction IDR2. The first parallel portion PA1, the second
parallel portion PA2; and the third parallel portion PA3,
respectively extend along a direction substantially parallel to
the second direction DR2. The first inclined portion INP1
extends along a first inclined angle ol with respect to the
first direction DR1. The second inclined portion INP2
extends along a second inclined angle a2 with respect to the
first direction DR2. Optionally, the first inclined angle al
and the second inclined angle a2 are supplementary angles,
e.g., al+a2=180 degrees. The first connecting portion INP1
extends along a direction substantially parallel to the first
inclined direction IDR1. The second connecting portion
INP2 extends along a direction substantially parallel to the
second inclined direction IDR2. As used herein, the term
“substantially paralle]” means that an angle is in the range of
0 degree to approximately 45 degrees, e.g., 0 degree to
approximately 5 degrees, 0 degree to approximately 10
degrees, 0 degree to approximately 15 degrees, 0 degree to
approximately 20 degrees, 0 degree to approximately 25
degrees, 0 degree to approximately 30 degrees. Optionally,
the first parallel portion PA1 and the third parallel portion
PA3 are substantially aligned, e.g., along the second direc-
tion DR2.

[0145] Referring to FIG. 11, FIG. 3A, FIG. 4B, the first
connecting portion INP1, the second parallel portion PA2,
and the second connecting portion INP2 in combination
surround one side of the connecting portion CP, which is
connected to a respective one of the plurality of data lines
DL through a via v4-1 extending through the first planar-
ization layer PLN-1, and connected to a source electrode S2
of the second transistor through a via v4-2 extending
through the inter-layer dielectric layer 1L.D, the insulating
layer IN, and the gate insulating layer GI.

[0146] FIG. 12 illustrates a detailed structure of an inter-
ference preventing block in some embodiments according to
the present disclosure. Referring to FIG. 3A, FIG. 4B, and
FIG. 12, the interference preventing block IPB in some
embodiments further includes a base B, a first arm AM1, and
a second arm AM2. The voltage supply line Vdd is con-
nected to the base B through the third main via v3. Option-
ally, the first arm AM1 includes a first tip portion TP1 and
a first connecting bridge portion CP1 connecting the base B
and the first tip portion TP1. Optionally, the second arm
AM2 includes a second tip portion TP2, and a second
connecting bridge portion CP2 connecting the base B and
the second tip portion TP2.

[0147] Optionally, the first tip portion TP1 and the first
connecting bridge portion CP1 are arranged along a direc-
tion substantially parallel to the second direction DR2.
Optionally, the second tip portion TP2 and the second
connecting bridge portion CP2 are arranged along a direc-
tion substantially parallel to the second direction DR2.
Optionally, a longitudinal side of the base B is along a
direction substantially parallel to the first direction DR1, and
a lateral side of the base B is along a direction substantially
parallel to the second direction DR2.
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[0148] Optionally, the base B has a substantially rectan-
gular shape. Optionally, the first tip portion TP1 has a
substantially rectangular shape. Optionally, the second tip
portion TP2 has a substantially rectangular shape. Option-
ally, the first connecting bridge portion CP1 has a pseudo
half trapezoidal shape. Optionally, the second connecting
bridge portion CP2 has a pseudo trapezoidal shape.

[0149] In order to more clearly describe a shape and size
relationship of the subpixel aperture, the anode electrode and
the light emitting functional layer, a plan structure view is
illustrated in FIG. 13 below. FIG. 13 schematically illus-
trates several repeating units respectively arranged in two
repeating unit groups. For clarity of illustration, two second
subpixels, two third subpixels and four first subpixels in the
left of FIG. 13 schematically illustrate the structures of the
subpixel aperture, the anode electrode and the light emitting
functional layer; and two second subpixels, two third sub-
pixels and four first subpixels in the right of FIG. 13 only
illustrate the light emitting functional layer and the subpixel
aperture. As illustrated in FIG. 13, the first subpixel com-
prises the corresponding subpixel aperture, the anode elec-
trode 411, and the light emitting functional layer 611; the
second subpixel comprises the corresponding subpixel aper-
ture, the anode electrode 412, and the light emitting func-
tional layer 612; and the third subpixel comprises the
corresponding subpixel aperture, the anode electrode 413
and the light emitting functional layer 613. In each subpixel
(the first subpixel, the second subpixel and the third sub-
pixel), an area of the light emitting functional layer is the
largest, an area of the anode electrode is less than that of the
light emitting functional layer, and an area of the subpixel
aperture is the smallest. An orthographic projection of the
subpixel aperture on a plane defined by the first direction
DR1 and the second direction DR2 falls within an ortho-
graphic projection of the anode electrode on the plane. The
orthographic projections of the anode electrodes of the first
subpixel, the second subpixel and the third subpixel on the
plane falls within orthographic projections of the light
emitting functional layers in the corresponding first sub-
pixel, the corresponding second subpixel and the corre-
sponding third subpixel on the plane.

[0150] As illustrated in FIG. 13, two opposite edges of the
apertures of the pixel definition layer of the two first
subpixels in the first subpixel pair extend in the first direc-
tion DR1, that is the two opposite edges are parallel to each
other, and distances between the two edges are equal at
different positions, so that the maximum light emitting area
can be ensured.

[0151] For example, as shown in FIG. 13, the subpixel
apertures of any adjacent two of the first subpixel, the
second subpixel and the third subpixel have approximately
parallel opposite edges, and a perpendicular bisector of one
edge of the opposite edges passes through the other edge. In
some examples, the length of the connection line of centers
of the two opposite edges is the minimum distance between
the two opposite edges. At both sides of the centers, the
space between the two opposite edges can be gradually
increased. For example, the largest space between the two
opposite edges can be 1.5 times of the minimum distance
between the two opposite edges.

[0152] As illustrated in subpixels of which the anode
electrode is not shown in the right portion of FIG. 13, in each
of'the second subpixel 12 and the third subpixel 13, the light
emitting functional layer comprises an annular portion 1220
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and 1320 located on the pixel definition layer surrounding
the corresponding subpixel aperture; and in the first subpixel
pair (the two first subpixels 11), the light emitting functional
layer 611 comprises an annual portion 1120 located on the
pixel definition layer surrounding the corresponding sub-
pixel aperture of the two first subpixels and a connection
portion 1130 (see the dotted line frame between the two first
subpixels in FIG. 13) located on the pixel definition layer
between the two subpixel apertures. In each of the first
subpixel pair, the second subpixel and the third subpixel, the
annular portion of the light emitting functional layer has an
equal width (i.e., Pgl, Pg2 and Pg3) at different location. For
example, the width Pgl is equal to the width Pg2 and the
width Pg3, respectively.

[0153] Furthermore, it should be noted that, in one repeat-
ing unit, the two first subpixels 11 form a subpixel pair, and
the light emitting functional layers of the two first subpixels
11 can be formed by one mask opening. In a case that the
light emitting functional layers of the two first subpixels 11
are formed by one opening, the difficulty in manufacturing
FMM is reduced, and the manufacturing efficiency is
improved. In this case, at least the annular portion and the
connection portion of the light emitting functional layer of
the first subpixel pair are a continuous layer structure. As
shown in FIG. 13, the annular portion 1120 and the con-
nection portion 1130 of the light emitting functional layer of
the first subpixel pair can have a planar shape of “0”. In
some embodiments, the light emitting functional layers of
the two first subpixels are integrally formed, and distributed
on the pixel definition layer and in the subpixel aperture, and
the light emitting functional layer on the pixel definition
layer and the light emitting functional layer in the subpixel
aperture of the pixel definition layer are also connected to
each other. However, the embodiments according to the
present disclosure are not limited thereto, the light emitting
functional layer on the pixel definition layer and the light
emitting functional layer in the subpixel aperture of the pixel
definition layer can also be disconnected from each other.

[0154] Furthermore, the anode electrodes of the two first
subpixels in the first subpixel pair are spaced apart from each
other; therefore, the two first subpixels can be independently
driven.

[0155] In addition, as illustrated in FIG. 13, the anode
electrode needs to connect to the driving circuit below
through a via hole; therefore, an anode via hole needs to be
provided in the planarization layer. In the repeating unit in
the upper left corner in FIG. 13, the anode electrode of the
lower one first subpixel of the first subpixel pair is connected
to a first anode via hole 5211 through a connection pattern
400, the anode electrode of the second subpixel 12 is
connected to a third anode via hole 5213 through the
connection pattern 400, and the anode electrode of the third
subpixel 13 is connected to a fourth anode via hole 5214
through the connection pattern 400. The three anode via
holes (5211, 5213 and 5214) are substantially in a straight
line parallel to the first direction DR1. That is, the three
anode via holes are all formed on the lower side of the upper
repeating unit group and are arranged in the straight line
parallel to the first direction DR1. Furthermore, for the upper
one first subpixel 11 in the first subpixel pair, its anode
electrode is connected to a second anode via hole 5212
located above through the connection electrode 400. For
example, the connection situation of the upper first subpixel
of the first subpixel pair in the lower left corner in FIG. 13
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can be referred to. That is, for each repeating unit group, the
anode via holes of the second subpixel, the third subpixel
and one first subpixel located on the lower side of the first
subpixel pair are located on the lower side of the repeating
unit group and are located on substantially the same straight
line. The anode via hole of one first subpixel located on the
upper side of the first subpixel pair in the repeating unit
group is located above the repeating unit group, and is
located on the same straight line with the anode via holes of
the second subpixel and the third subpixel of a repeating unit
group adjacent to the upper side of the repeating unit group.
[0156] For example, as shown in FIG. 13, the space
between the anode via hole 5213 and the anode via hole
5214 of the adjacent second and third subpixels is larger than
the space between the adjacent anode via hole 5211 and
anode via hole 5213. In this case, the anode via hole 5212
of the first subpixel in the next repeating unit group can be
placed between the anode via hole 5213 and the anode via
hole 5214.

[0157] For example, the anode via holes arranged along
one straight line are repeatedly arranged in sequence accord-
ing to an order of the anode via hole 5211, the anode via hole
5213, the anode via hole 5212 and the anode via hole 5214.
[0158] Although the anode electrodes 411, 412, 413 and
the connection electrode 400 use different shadow pattern in
FIG. 13, the anode electrodes 411, 412, 413 can be integrally
formed with the corresponding connection electrodes,
respectively, i.e., formed into an integral structure. For
example, each of the connection electrodes can be formed
simultaneously with the corresponding connection electrode
by depositing a conductive layer (e.g., metal layer) and
patterning it.

[0159] Furthermore, as can be seen from FIG. 13, the
connection electrode (connection electrode) 400 of each
subpixel electrically connected to the anode electrode can
overlap with the light emitting functional layer, or can
protrude beyond the region of the light emitting functional
layer, which can be arbitrarily adjusted according to the
position of the via hole.

[0160] Insome embodiments, the light emitting functional
layer 60 can comprise a hole transport layer, a light emitting
layer and an electron transport layer, but are not limited
thereto. For different subpixels, for example, the hole trans-
port layers can have different thicknesses. For example, the
hole transport layer of the second subpixel has the smallest
thickness, the hole transport layer of the third subpixel has
the largest thickness, and the thickness of the hole transport
layer of the first subpixel is between the two. For example,
different hole transport layers of different subpixels can
adopt the same material but have different thicknesses;
therefore, an entire thin layer of the hole transport layer can
be firstly evaporated by using an open mask, and then fine
metal mask (FMM) of the third subpixel and the first
subpixel are respectively used for evaporation to reach
respective hole transport layer thicknesses. For the light
emitting layer, evaporation is respectively performed by
using respective evaporation masks to obtain respective
light-emitting layers. For the electron transport layer, the
open mask can also be used to evaporate. Therefore, in a
process of manufacturing a light emitting diode pixel, five
FMM evaporation mask processes can be adopted. For
example, for some layers of the light emitting functional
layer, the layers can be integrally formed for the plurality of
subpixels, for example, the layers can be evaporated by
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using the abovementioned open mask. However, in order to
clearly describe, the shape and size of the light emitting
functional layer described in the present application are all
parts of the patterned light emitting functional layer of each
subpixel or subpixel pair formed by FMM.

[0161] Insome embodiments, a cathode, a lithium fluoride
layer, a light extraction layer and a lithium fluoride layer can
be further provided above the light emitting functional layer
60. For example, the cathode can be formed by a transparent
conductive material such as ITO. The introduction of lithium
fluoride can better modify the ITO surface, reduce the
formation of the interface defect state, and enhance the
stability of the device. The light extraction layer can
improve the light extraction efficiency of the light emitting
diode.

[0162] Furthermore, as can be seen from FIG. 13, in the
same repeating unit group, the light emitting functional
layers of adjacent subpixels in the first direction DR1 are
adjacent to each other. That is, there can be no space between
two adjacent light emitting functional layers in the first
direction DR1. For example, in order to ensure that the light
emitting functional layer in the subpixel aperture manufac-
tured by FMM process is uniform as possible, and consid-
ering the process margin, the FMM opening for manufac-
turing the light emitting functional layer is as large as
possible, but the light emitting functional layers of adjacent
subpixels with different colors is better not to overlap as
much as possible to avoid color mixing, thus, the FMM
opening can be designed according to a case that the light
emitting functional layers of adjacent subpixels abut with
each other. But in actual process, because of process errors
and other reasons, a shadow region of layers formed by
FMM may have certain overlap or spacing, the formed light
emitting functional layers of adjacent subpixels may have
overlapping parts with each other. However, through process
control, the size of the overlapping parts can be smaller than
Y10 or even smaller than %20 of the size of the light emitting
functional layer. In addition, as described above, the edge of
the subpixel aperture of each pixel has an equal distance
with the edge of the light emitting functional layer, for
example, Pgl=Pg2=Pg3. Therefore, in the first direction
DR1, a boundary line of the light emitting functional layers
of adjacent two subpixels is located in the middle of the
interval between the subpixel apertures of the adjacent two
subpixels. In this case, the shape of the light emitting
functional layer of each subpixel can be calculated. For
example, the area of the light emitting functional layer of the
first subpixel pair is greater than the area of the light emitting
functional layer of the second subpixel, and the area of the
light emitting functional layer of the second subpixel is
greater than the area of the light emitting functional layer of
the third subpixel. For example, the first subpixel is a green
subpixel, the second subpixel is a blue subpixel, and the
third subpixel is a red subpixel. In addition, the light
emitting functional layers of the first subpixel pair and the
second subpixel adjacent in the second direction DR2 abut
with each other, the light emitting functional layers of the
third subpixel and the first subpixel pair adjacent in the
second direction DR2 are spaced apart from each other, and
the light emitting functional layers of the third subpixel and
the second subpixel adjacent in the second direction DR2 are
spaced apart from each other. In addition, as can be seen
from FIG. 13, the interval between the light emitting func-
tional layers of the third subpixel and the second subpixel
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adjacent in the second direction DR2 is greater than the
interval between the light emitting functional layers of the
third subpixel and the first subpixel pair adjacent in the
second direction DR2. In the second direction DR2, the size
of the light emitting functional layer of one first subpixel
pair is greater than the size of the light emitting functional
layer of one second subpixel and greater than the size of the
light emitting functional layer of one third subpixel; in the
first direction DR1, both of the size of the light emitting
functional layer of one first subpixel pair and the size of the
light emitting functional layer of one second subpixel are
greater than the size of the light emitting functional layer of
one third subpixel. For the shape and area of the light
emitting functional layer designed according to the above
rules, the process can be simplified and light emitting area
can be maximized.

[0163] For example, as illustrated in FIG. 13, a minimum
distance between the subpixel apertures of the two first
subpixels of the first subpixel pair is smaller than a minimum
distance between any two of the subpixel aperture of the first
subpixel pair, the subpixel aperture of the second subpixel
and the subpixel aperture of the third subpixel. For example,
a minimum distance between the subpixel aperture of the
first subpixel pair and the subpixel aperture of the second
subpixel is a first distance, a minimum distance between the
subpixel aperture of the first subpixel pair and the subpixel
aperture of the third subpixel is a second distance, a mini-
mum distance between the subpixel aperture of the second
subpixel and the subpixel aperture of the third subpixel is a
third distance, a minimum distance between the subpixel
apertures of the two first subpixels in the first subpixel pair
is a fourth distance, the first distance, the second distance
and the third distance are all greater than the fourth distance.
For example, a difference between the first distance and the
second distance is less than 20% of the first distance, and the
difference between the first distance and the third distance is
less than 20% of the first distance. In a case of full high
definition (FHD) resolution, a distance between the subpixel
apertures of adjacent subpixels can be 22~25 um; in a case
of a quarter full definition (QHD) resolution, a distance
between the subpixel apertures of adjacent subpixels can be
19.7~21.5 pum. For example, the abovementioned distance
can be in a range of 18~26 um. The distance between the
adjacent subpixels as mentioned above refer to a distance
between subpixels of different colors. For the two subpixels
in the first subpixel pair, the distance between the subpixel
apertures can be 15 pum in the case of full high definition
(FHD) resolution, and 14 um in the case of a quarter full
definition (QHD) resolution. For example, the distance
between the subpixel apertures of the two first subpixels can
be in the range of 13~16 um. Furthermore, for the size of the
subpixel aperture of each subpixel, the minimum size is 8
um. That is, the size of the subpixel apertures of each
subpixel is greater than or equal to 8 pum.

[0164] For the subpixel apertures of subpixels having
different colors, the area of the subpixel aperture of the
second subpixel is the maximum, the area of the subpixel
aperture of the first subpixel is the minimum, and the area of
the subpixel aperture of the third subpixel is between the
two. Optionally, the first subpixel is the green subpixel, the
second subpixel is the blue subpixel, and the third subpixel
is the red subpixel.

[0165] In addition, for example, the minimum distance
between the anode electrodes of the two first subpixel in the
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first subpixel pair can be in the range of 8~15 pm. In this
case, a wire having a line width of about 5 um can be
disposed between the anode electrodes of the two first
subpixels.

[0166] The design structure of the abovementioned light
emitting functional layer and the subpixel aperture can take
into consideration the display effect of subpixels of various
colors, and realize the most compact arrangement.

[0167] Insome embodiments, two subpixels of the respec-
tive first subpixel, the respective second subpixel, the
respective third subpixel, and the respective fourth subpixel
are subpixels of a same color (e.g., green color). In one
example, the respective second subpixel sp2 and the respec-
tive fourth subpixel sp4 are subpixels of a same color (e.g.,
green color). In some embodiments, two light emitting
elements of the first light emitting element, the second light
emitting element, the third light emitting element, and the
fourth light emitting element are light emitting elements of
a same color (e.g., green color). In one example, the second
light emitting element and the fourth light emitting element
are light emitting elements of a same color (e.g., green
color). In some embodiments, anodes of the two light
emitting elements of the same color have different areas or
different shapes. In one example, the second anode AD2 and
the fourth anode AD4 have different areas or different
shapes.

[0168] FIG. 14 illustrates structural difference between a
second anode and a fourth anode in some embodiments
according to the present disclosure. FIG. 14 illustrates a
second anode AD2, a fourth anode AD4, and a superimpo-
sition of the second anode AD2 and the fourth anode AD4.
In some embodiments, the second anode AD2 includes a first
main portion MP1 and a first extra portion EP1; the fourth
anode AD4 includes a second main portion MP2, a second
extra portion EP2, a third extra portion EP3, a fourth extra
portion EP4, and a fifth extra portion EPS.

[0169] In some embodiments, the first main portion MP1
is a combination of a rectangle part and a triangle part, and
the second main portion MP2 is a combination of a rectangle
part and a triangle part. Optionally, the first main portion
MP1 and the second main portion MP2 have substantially
same shape (and dimensions). Optionally, the first extra
portion EP1 abuts the triangle part of the first main portion
MP1. Optionally, the second extra portion EP2 abuts a side
of the rectangle part of the second main portion MP2 away
from the triangle part of the second main portion MP2.
Optionally, the third extra portion EP3 abuts the triangle part
of the second main portion MP2. Optionally, the third extra
portion EP3 connects the fourth extra portion EP4 to the
second main portion MP2, and the fourth extra portion EP4
connects the fifth extra portion EP5 to the third extra portion
EP3.

[0170] Optionally, the second extra portion EP2, the sec-
ond main portion MP2; the third extra portion EP3, the
fourth extra portion EP4, and the fifth extra portion EP5S are
sequentially arranged along a direction substantially parallel
to the second direction DR2. Optionally, the fourth extra
portion EP4 extends along a direction at a third inclined
angle v greater than zero with respect to the second direction
DR2.

[0171] In another aspect, the present disclosure provides a
display panel including the array substrate described herein
or fabricated by a method described herein, and a counter
substrate facing the array substrate. Optionally, the display
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panel is an organic light emitting diode display panel.
Optionally, the display panel is micro light emitting diode
display panel.

[0172] In another aspect, the present invention provides a
display apparatus, including the array substrate described
herein or fabricated by a method described herein, and one
or more integrated circuits connected to the array substrate.

[0173] Inanother aspect, the present disclosure provides a
method of fabricating an array substrate. In some embodi-
ments, the method includes forming a plurality of light
emitting elements respectively in a plurality of subpixels;
and forming a plurality of pixel driving circuits respectively
in the plurality of subpixels configured to respectively drive
the plurality of light emitting elements. Optionally, forming
the plurality of light emitting elements includes forming a
first light emitting element in a respective first subpixel,
forming a second light emitting element in a respective
second subpixel, forming a third light emitting element in a
respective third subpixel, and forming a fourth light emitting
element in a respective fourth subpixel. Optionally, forming
a respective one of the plurality of pixel driving circuits
includes forming a plurality of transistors, and forming a
storage capacitor. Optionally, forming the storage capacitor
includes forming a first capacitor electrode, forming a sec-
ond capacitor electrode electrically connected to a respective
voltage supply line, and forming an insulating layer. The
insulating layer is formed between the first capacitor elec-
trode and the second capacitor electrode. Optionally, form-
ing the array substrate includes forming a semiconductor
material layer on the base substrate; and forming a node
connecting line in a same layer as the respective voltage
supply line. The node connecting line is formed to be
connected to the first capacitor electrode through a first main
via, and formed to be connected to the semiconductor
material layer through a second main via. Optionally, an
orthographic projection of a first anode of the first light
emitting element in the respective first subpixel on the base
substrate at least partially overlaps with an orthographic
projection of a node connecting line in the respective first
subpixel on the base substrate; an orthographic projection of
the second anode in the respective second subpixel on the
base substrate at least partially overlaps with an ortho-
graphic projection of the node connecting line in the respec-
tive second subpixel on the base substrate; an orthographic
projection of the third anode in the respective third subpixel
on the base substrate at least partially overlaps with an
orthographic projection of the node connecting line in the
respective third subpixel on the base substrate; and an
orthographic projection of the fourth anode in the respective
fourth subpixel sp4 on the base substrate at least partially
overlaps with an orthographic projection of the node con-
necting line in the respective fourth subpixel on the base
substrate.

[0174] In some embodiments, forming the plurality of
transistors includes forming a driving transistor. Optionally,
the orthographic projection of the first anode in the respec-
tive first subpixel on the base substrate covers an ortho-
graphic projection of a portion of the node connecting line
at a position connecting to a first capacitor electrode in the
respective first subpixel on the base substrate; the ortho-
graphic projection of the second anode in the respective
second subpixel on the base substrate covers an orthographic
projection of a portion of the node connecting line at a
position connecting to a first capacitor electrode Cel in the
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respective second subpixel on the base substrate; the ortho-
graphic projection of the third anode in the respective third
subpixel on the base substrate covers an orthographic pro-
jection of a portion of the node connecting line at a position
connecting to a first capacitor electrode Cel in the respective
third subpixel on the base substrate; and the orthographic
projection of the fourth anode in the respective fourth
subpixel on the base substrate covers an orthographic pro-
jection of a portion of the node connecting line at a position
connecting to a first capacitor electrode Cel in the respective
fourth subpixel on the base substrate.

[0175] In some embodiments, the orthographic projection
of the third anode on the base substrate at least partially
overlaps with an orthographic projection of a third transistor
in the respective third subpixel on the base substrate and at
least partially overlaps with an orthographic projection of a
third transistor in the respective fourth subpixel adjacent to
the respective third subpixel on the base substrate.

[0176] In some embodiments, the orthographic projection
of the third anode on the base substrate covers an ortho-
graphic projection of a source electrode of a third transistor
in the respective third subpixel on the base substrate, par-
tially overlaps with an orthographic projection of an active
layer of the third transistor in the respective third subpixel on
the base substrate, and partially overlaps with an ortho-
graphic projection of an active layer of the third transistor in
the respective fourth subpixel on the base substrate.
[0177] In some embodiments, the orthographic projection
of the first anode on the base substrate at least partially
overlaps with an orthographic projection of a third transistor
in the respective first subpixel on the base substrate.
[0178] In some embodiments, the orthographic projection
of the first anode on the base substrate partially overlaps
with an orthographic projection of a source electrode of the
third transistor in the respective first subpixel on the base
substrate, and partially overlaps with an orthographic pro-
jection of an active layer of the third transistor in the
respective first subpixel on the base substrate.

[0179] In some embodiments, the orthographic projection
of the fourth anode on the base substrate at least partially
overlaps with an orthographic projection of a third transistor
in the respective second subpixel on the base substrate.
[0180] In some embodiments, the orthographic projection
of the fourth anode on the base substrate partially overlaps
with an orthographic projection of a source electrode of the
third transistor in the respective second subpixel on the base
substrate, and partially overlaps with an orthographic pro-
jection of an active layer of the third transistor in the
respective second subpixel on the base substrate.

[0181] In some embodiments, the method further includes
forming a gate insulating layer on a side of the semicon-
ductor material layer away from the base substrate; forming
an insulating layer on a side of the gate insulating layer away
from the base substrate; forming an inter-layer dielectric
layer on a side of the insulating layer away from the gate
insulating layer; forming a relay electrode layer on a side of
the inter-layer dielectric layer away from the insulating
layer; forming a first planarization layer on a side of the
relay electrode layer away from the inter-layer dielectric
layer; forming an anode contact pad layer on a side of the
first planarization layer away from the inter-layer dielectric
layer; and forming a second planarization layer on side of
the anode contact pad layer away from the first planarization
layer. Optionally, the pixel definition layer is formed on a
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side of the second planarization layer away from the base
substrate; the spacer layer is formed on a side of the pixel
definition layer away from the second planarization layer;
and respective anodes are formed on a side of the second
planarization layer away from the first planarization layer;
and respective light emitting layers are on a side of the
respective anodes away from the second planarization layer.
Optionally, in the respective first subpixel, the first anode is
formed to be connected to a first anode contact pad through
a first via extending through the second planarization layer,
the first anode contact pad is connected to a first relay
electrode through a second via extending through the first
planarization layer, and the first relay electrode is connected
to a drain electrode of a fifth transistor in the respective first
subpixel through a third via extending through the inter-
layer dielectric layer, the insulating layer, and the gate
insulating layer. Optionally, in the respective second sub-
pixel, the second anode is formed to be connected to a
second anode contact pad through a fourth via extending
through the second planarization layer, the second anode
contact pad is connected to a second relay electrode through
a fifth via extending through the first planarization layer, and
the second relay electrode is connected to a drain electrode
of the fifth transistor in the respective second subpixel
through a sixth via extending through the inter-layer dielec-
tric layer, the insulating layer, and the gate insulating layer.
Optionally, in the respective third subpixel, the third anode
is formed to be connected to a third anode contact pad
through a seventh via extending through the second planar-
ization layer, the third anode contact pad is connected to a
third relay electrode through an eighth via extending through
the first planarization layer, and the third relay electrode is
connected to a drain electrode of the fifth transistor in the
respective third subpixel through a ninth via extending
through the inter-layer dielectric layer, the insulating layer,
and the gate insulating layer. Optionally, in a respective
fourth subpixel, the fourth anode is formed to be connected
to a fourth anode contact pad through a tenth via extending
through the second planarization layer, the fourth anode
contact pad is connected to a fourth relay electrode through
an eleventh via extending through the first planarization
layer, and the fourth relay electrode is connected to a drain
electrode of the fifth transistor in the respective fourth
subpixel through a twelfth via extending through the inter-
layer dielectric layer, the insulating layer, and the gate
insulating layer.

[0182] In some embodiments, an orthographic projection
of a portion of the first anode contact pad in the second via
on the base substrate is substantially non-overlapping with
an orthographic projection of a portion of the first anode in
the first via on the base substrate, and is substantially
non-overlapping with an orthographic projection of a por-
tion of the first relay electrode in the third via on the base
substrate; an orthographic projection of a portion of the
second anode contact pad in the fifth via on the base
substrate is substantially non-overlapping with an ortho-
graphic projection of a portion of the second anode in the
fourth via on the base substrate, and is substantially non-
overlapping with an orthographic projection of a portion of
the second relay electrode in the third via on the base
substrate; an orthographic projection of a portion of the third
anode contact pad in the eighth via on the base substrate is
substantially non-overlapping with an orthographic projec-
tion of a portion of the third anode in the seventh via on the
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base substrate, and is substantially non-overlapping with an
orthographic projection of a portion of the third relay
electrode in the ninth via on the base substrate; and an
orthographic projection of a portion of the fourth anode
contact pad in the eleventh via on the base substrate is
substantially non-overlapping with an orthographic projec-
tion of a portion of the fourth anode in the tenth via on the
base substrate, and is substantially non-overlapping with an
orthographic projection of a portion of the fourth relay
electrode in the twelfth via on the base substrate.

[0183] In some embodiments, counter-clock wise, a
respective third anode is adjacent to a first respective fourth
anode, a first respective first anode, a first respective second
anode, a second respective first anode, a second respective
fourth anode, a second respective second anode, and a third
respective first anode. Optionally, clock wise, a respective
third anode is adjacent to a first respective fourth anode, a
first respective first anode, a first respective second anode, a
second respective first anode, a second respective fourth
anode, a second respective second anode, and a third respec-
tive first anode. Optionally, a shortest distance between the
respective third anode and any one of the first respective
fourth anode, the first respective first anode, the first respec-
tive second anode, the second respective first anode, a
virtual line passing through co-linear edges respectively
from the second respective fourth anode and the second
respective second anode, or the third respective first anode
is in a range of 2.0 um to 22 pum. Optionally, a shortest
distance between the respective third anode and the first
respective fourth anode is less than a shortest distance
between the respective third anode and the third respective
first anode, less than a shortest distance between the respec-
tive third anode and the first respective first anode, less than
a shortest distance between the respective third anode and
the second respective first anode, less than a shortest dis-
tance between the respective third anode and a virtual line
passing through co-linear edges respectively from the sec-
ond respective fourth anode and the second respective
second anode, and less than a shortest distance between the
respective third anode and the first respective second anode.
Optionally, a shortest distance between the respective third
anode and the third respective first anode is greater than a
shortest distance between the respective third anode and the
first respective first anode, which is greater than a shortest
distance between the respective third anode and the second
respective first anode, which is greater than a shortest
distance between the respective third anode and a virtual line
passing through co-linear edges respectively from the sec-
ond respective fourth anode and the second respective
second anode, which is greater than a shortest distance
between the respective third anode and the first respective
second anode, which is greater than a shortest distance
between the respective third anode and the first respective
fourth anode. Optionally, a shortest distance between the
respective third anode and the first respective fourth anode
is in a range of 2.0 um to 5.0 um; a shortest distance between
the respective third anode and the first respective first anode
is in a range of 8.0 pm to 20.0 um; a shortest distance
between the respective third anode and the first respective
second anode is in a range of 5.0 um to 15.0 um; a shortest
distance between the respective third anode and the second
respective first anode is in a range of 7.0 um to 17.0 um; a
shortest distance between the respective third anode and a
virtual line passing through co-linear edges respectively
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from the second respective fourth anode and the second
respective second anode is in a range of 5.0 um to 16.0 pm;
and a shortest distance between the respective third anode
and the third respective first anode is in a range of 9.0 um
to 22.0 pm.

[0184] In some embodiments, counter-clock wise, a
respective first anode is adjacent to a first respective second
anode, a first respective fourth anode, a first respective third
anode, a second respective second anode, a second respec-
tive third anode, a second respective fourth anode, and a
third respective third anode. Optionally, clock wise, a
respective first anode is adjacent to a first respective second
anode, a first respective fourth anode, a first respective third
anode, a second respective second anode, a second respec-
tive third anode, a second respective fourth anode, and a
third respective third anode. Optionally, a shortest distance
between the respective first anode and any one of the first
respective second anode, the first respective fourth anode,
the first respective third anode, the second respective second
anode, the second respective third anode, the second respec-
tive fourth anode, or the third respective third anode in in a
range of 3.0 um to 25 pum. Optionally, a shortest distance
between the respective first anode and the second respective
fourth anode is less than a shortest distance between the
respective first anode and the second respective second
anode, less than a shortest distance between the respective
first anode and the first respective fourth anode, less than a
shortest distance between the respective first anode and the
first respective third anode, less than a shortest distance
between the respective first anode and the second respective
third anode, less than a shortest distance between the respec-
tive first anode and the third respective third anode, and less
than a shortest distance between the respective first anode
and the first respective second anode. Optionally, a shortest
distance between the respective first anode and the second
respective second anode is greater than a shortest distance
between the respective first anode and the first respective
fourth anode, which is greater than a shortest distance
between the respective first anode and the first respective
third anode, which is greater than a shortest distance
between the respective first anode and the second respective
third anode, which is greater than a shortest distance
between the respective first anode and the third respective
third anode, which is greater than a shortest distance
between the respective first anode and the first respective
second anode, which is greater than a shortest distance
between the respective first anode and the second respective
fourth anode. Optionally, a shortest distance between the
respective first anode and the first respective second anode
is in a range of 3.0 ym to 14.0 um; a shortest distance
between the respective first anode and the first respective
fourth anode is in a range of 10.0 um to 24.0 um; a shortest
distance between the respective first anode and the first
respective third anode is in a range of 9.0 um to 21.0 um; a
shortest distance between the respective first anode and the
second respective second anode is in a range of 11.0 um to
25.0 um; a shortest distance between the respective first
anode and the second respective third anode is in a range of
8.0 um to 20.0 um; a shortest distance between the respec-
tive first anode and the second respective fourth anode is in
arange of 2.5 um to 7.5 pm; and a shortest distance between
the respective first anode and the third respective third anode
is in a range of 7.0 pm to 16.0 um.
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[0185] In some embodiments, counter-clock wise, a
respective fourth anode is adjacent to a respective second
anode, a first respective third anode, a first respective first
anode, a second respective third anode, and a second respec-
tive first anode. Optionally, clock wise, a respective fourth
anode is adjacent to a respective second anode, a first
respective third anode, a first respective first anode, a second
respective third anode, and a second respective first anode.
Optionally, a shortest distance between the respective fourth
anode and any one of the first respective first anode, the
second respective third anode, or the second respective first
anode is in a range of 2.0 um to 25.0 um. Optionally, a
shortest distance between the respective fourth anode and
the second respective first anode is greater than a shortest
distance between the respective fourth anode and the first
respective first anode, and greater than a shortest distance
between the respective fourth anode and the second respec-
tive third anode. Optionally, a distance between the respec-
tive fourth anode and the respective second anode, and along
a virtual line passing through co-linear edges respectively
from the respective fourth anode and the respective second
anode, is in a range of 10.0 um to 25.0 um; a shortest
distance between the first respective third anode and a
virtual line passing through co-linear edges respectively
from the respective fourth anode and the respective second
anode is in a range of 6.0 pm to 15.0 pm; a shortest distance
between a protrusion portion of the first respective first
anode that is closest to the respective fourth anode, and the
virtual line passing through the co-linear edges respectively
from the respective fourth anode and the respective second
anode is in a range of 5.0 pm to 16.0 pm; a shortest distance
between the respective fourth anode and the first respective
first anode is in a range of 2.5 pm to 7.5 pum; a shortest
distance between the respective fourth anode and the second
respective third anode is in a range of 2.0 pm to 5.0 pm; and
a shortest distance between the respective fourth anode and
the second respective first anode is in a range of 10.0 um to
25.0 pm.

[0186] In some embodiments, the method further includes
forming a first subpixel aperture, a second subpixel aperture,
a third subpixel aperture, a fourth subpixel aperture respec-
tively extending through the pixel definition layer. A first
light emitting layer of the first light emitting element, a
second light emitting layer of the second light emitting
element, a third light emitting layer of the third light
emitting element, and a fourth light emitting layer of the
fourth light emitting element are formed to be respectively
connected to a first anode of the first light emitting element,
a second anode of the second light emitting element, a third
anode of the third light emitting element, and a fourth anode
of the fourth light emitting element, respectively through the
first subpixel aperture, the second subpixel aperture, the
third subpixel aperture, the fourth subpixel aperture. Option-
ally, a shortest distance between the first via and the first
subpixel aperture is in a range of 9.0 um to 15.0 pum; a
shortest distance between the fourth via and the second
subpixel aperture is in a range of 2.0 pm to 6.0 pm; a shortest
distance between the seventh via and the third subpixel
aperture is in a range of 4.5 pm to 10.5 pm; and a shortest
distance between the tenth via and the fourth subpixel
aperture is in a range of in a range of 2.0 um to 6.0 um.

[0187] In some embodiments, the orthographic projection
of the first anode in the respective first subpixel on the base
substrate at least partially overlaps with an orthographic
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projection of the first capacitor electrode in the respective
first subpixel on the base substrate; the orthographic pro-
jection of the second anode in the respective second subpixel
on the base substrate at least partially overlaps with an
orthographic projection of the first capacitor electrode in the
respective second subpixel on the base substrate; an ortho-
graphic projection of the third anode in a respective third
subpixel on the base substrate at least partially overlaps with
an orthographic projection of the first capacitor electrode in
the respective third subpixel on the base substrate; and an
orthographic projection of the fourth anode in a respective
fourth subpixel on the base substrate at least partially
overlaps with an orthographic projection of the first capaci-
tor electrode in the respective fourth subpixel on the base
substrate; the orthographic projection of the first anode in a
respective first subpixel on the base substrate at least par-
tially overlaps with an orthographic projection of the second
capacitor electrode in the respective first subpixel on the
base substrate; an orthographic projection of the second
anode in a respective second subpixel on the base substrate
at least partially overlaps with an orthographic projection of
the second capacitor electrode in the respective second
subpixel on the base substrate; an orthographic projection of
the third anode in a respective third subpixel on the base
substrate at least partially overlaps with an orthographic
projection of the second capacitor electrode in the respective
third subpixel on the base substrate; and an orthographic
projection of the fourth anode in a respective fourth subpixel
sp4 on the base substrate at least partially overlaps with an
orthographic projection of the second capacitor electrode in
the respective fourth subpixel on the base substrate; and the
orthographic projection of the first anode in a respective first
subpixel on the base substrate at least partially overlaps with
an orthographic projection of the active layer of the driving
transistor in the respective first subpixel on the base sub-
strate; an orthographic projection of the second anode in a
respective second subpixel on the base substrate at least
partially overlaps with an orthographic projection of the
active layer of the driving transistor in the respective second
subpixel on the base substrate; an orthographic projection of
the third anode in a respective third subpixel on the base
substrate at least partially overlaps with an orthographic
projection of the active layer of the driving transistor in the
respective third subpixel on the base substrate; and an
orthographic projection of the fourth anode in a respective
fourth subpixel sp4 on the base substrate at least partially
overlaps with an orthographic projection of the active layer
of the driving transistor in the respective fourth subpixel on
the base substrate.

[0188] In some embodiments, the method further includes
forming a spacer layer on a side of the pixel definition layer
away from the base substrate. Optionally, forming the spacer
layer includes forming first spacers arranged in a first array
and forming second spacers arranged in a second array, the
first array and the second array formed to interlace with each
other. Optionally, a respective row of second spacers in the
second array is formed between two respective rows of first
spacers in the first array; a respective column of second
spacers in the second array is formed between two respec-
tive columns of first spacers in the first array; a respective
row of first spacers in the first array is formed between two
respective rows of second spacers in the second array; a
respective column of first spacers in the first array is formed
between two respective columns of second spacers in the



US 2024/0284720 Al

second array; a respective one of the first spacers is formed
between a second anode of the second light emitting element
and a third anode of the third light emitting element; and a
respective one of the second spacers is formed between the
third anode and a fourth anode of the fourth light emitting
element.

[0189] Insome embodiments, two adjacent first spacers in
the respective row of first spacers are spaced apart by eight
subpixels; two adjacent second spacers in the respective row
of second spacers are spaced apart by eight subpixels; two
adjacent first spacers in the respective column of first
spacers are spaced apart by six subpixels; and two adjacent
second spacers in the respective column of second spacers
are spaced apart by six subpixels.

[0190] In some embodiments, the plurality of subpixels
are formed to be arranged in an array of a plurality of rows
along a first direction and a plurality of columns along a
second direction; the respective row of first spacers is along
the first direction; the respective row of second spacers is
along the first direction; the respective column of first
spacers is along the second direction; and the respective
column of second spacers is along the second direction.
[0191] In some embodiments, the method further includes
forming a first light emitting layer on a side of a first anode
of the first light emitting element away from the base
substrate; forming a second light emitting layer on a side of
the second anode away from the base substrate; forming a
third light emitting layer on a side of the third anode away
from the base substrate; and forming a fourth light emitting
layer on a side of the fourth anode away from the base
substrate. Optionally, an orthographic projection of the third
light emitting layer on the base substrate partially overlaps
with an orthographic projection of a respective first spacer
on the base substrate; an orthographic projection of the
second light emitting layer on the base substrate partially
overlaps with the orthographic projection of the respective
first spacer on the base substrate; a first edge of the third light
emitting layer crossing over the respective first spacer is
substantially parallel to a first central line of the respective
first spacer; and a second edge of the second light emitting
layer crossing over the respective first spacer is substantially
parallel to the first central line of the respective first spacer.
[0192] Insomeembodiments, the first edge is spaced apart
from the first central line by a first distance along a direction
perpendicular to the first central line; the second edge is
spaced apart from the first central line by a second distance
along the direction perpendicular to the first central line; and
an average value of the first distance along the first edge is
substantially same as an average value of the second dis-
tance along the second edge. Optionally, the first edge
substantially overlaps with the first central line. Optionally,
the second edge substantially overlaps with the first central
line.

[0193] In some embodiments, an orthographic projection
of'the third light emitting layer on the base substrate partially
overlaps with an orthographic projection of a respective
second spacer on the base substrate; an orthographic pro-
jection of the fourth light emitting layer on the base substrate
partially overlaps with the orthographic projection of the
respective second spacer on the base substrate; a third edge
of the third light emitting layer crossing over the respective
second spacer is substantially parallel to a second central
line of the respective second spacer; and a fourth edge of the
fourth light emitting layer crossing over the respective
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second spacer is substantially parallel to the second central
line of the respective second spacer.

[0194] In some embodiments, the third edge is spaced
apart from the second central line by a third distance along
a direction perpendicular to the second central line; the
fourth edge is spaced apart from the second central line by
a fourth distance along the direction perpendicular to the
second central line; and an average value of the third
distance along the third edge is substantially same as an
average value of the fourth distance along the fourth edge.
Optionally, the third edge substantially overlaps with the
second central line. Optionally, the fourth edge substantially
overlaps with the second central line.

[0195] The foregoing description of the embodiments of
the invention has been presented for purposes of illustration
and description. It is not intended to be exhaustive or to limit
the invention to the precise form or to exemplary embodi-
ments disclosed. Accordingly, the foregoing description
should be regarded as illustrative rather than restrictive.
Obviously, many modifications and variations will be appar-
ent to practitioners skilled in this art. The embodiments are
chosen and described in order to explain the principles of the
invention and its best mode practical application, thereby to
enable persons skilled in the art to understand the invention
for various embodiments and with various modifications as
are suited to the particular use or implementation contem-
plated. It is intended that the scope of the invention be
defined by the claims appended hereto and their equivalents
in which all terms are meant in their broadest reasonable
sense unless otherwise indicated. Therefore, the term “the
invention”, “the present invention” or the like does not
necessarily limit the claim scope to a specific embodiment,
and the reference to exemplary embodiments of the inven-
tion does not imply a limitation on the invention, and no
such limitation is to be inferred. The invention is limited
only by the spirit and scope of the appended claims. More-
over, these claims may refer to use “first”, “second”, etc.
following with noun or element. Such terms should be
understood as a nomenclature and should not be construed
as giving the limitation on the number of the elements
modified by such nomenclature unless specific number has
been given. Any advantages and benefits described may not
apply to all embodiments of the invention. It should be
appreciated that variations may be made in the embodiments
described by persons skilled in the art without departing
from the scope of the present invention as defined by the
following claims. Moreover, no element and component in
the present disclosure is intended to be dedicated to the
public regardless of whether the element or component is
explicitly recited in the following claims.

What is claimed is:
1. An array substrate, comprising:
a base substrate;

a pixel definition layer on the base substrate, the pixel
definition layer defining subpixel apertures; and

a spacer layer on a side of the pixel definition layer away
from the base substrate, wherein the spacer layer com-
prises first spacers arranged in a first array and second
spacers arranged in a second array;

wherein centers of subpixel apertures of two subpixels
directly adjacent to an individual first spacer of the first
spacers are arranged along a first spacer direction;
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centers of subpixel apertures of two subpixels directly
adjacent to an individual second spacer of the second
spacers are arranged along a second spacer direction;

the first spacer direction is different from the second
spacer direction;

a plurality of subpixels are arranged in an array of a
plurality of rows along a first direction and a plurality
of columns along a second direction;

a respective row of first spacers is along the first direction;

a respective row of second spacers is along the first
direction;

adjacent first spacers in the respective row of first spacers
along the first direction are spaced apart from each
other by a first row distance;

adjacent second spacers in the respective row of second
spacers along the first direction are spaced apart from
each other by a second row distance; and

a ratio of the first row distance to the second row distance
is in a range of 0.8 to 1.2.

2. The array substrate of claim 1, wherein a respective

column of first spacers is along the second direction;

a respective column of second spacers is along the second
direction;

adjacent first spacers in the respective column of first
spacers along the second direction are spaced apart
from each other by a first column distance;

adjacent second spacers in the respective column of
second spacers along the second direction are spaced
apart from each other by a second column distance;

the first row distance is less than the first column distance;
and

the second row distance is less than the second column
distance.

3. The array substrate of claim 1, wherein the first spacer
direction is different from the first direction, and different
from the second direction; and

the second spacer direction is different from the first
direction, and different from the second direction.

4. The array substrate of claim 1, wherein a plurality of
light emitting elements respectively in a plurality of sub-
pixels, wherein the plurality of light emitting elements
comprise a first light emitting element in a respective first
subpixel, a second light emitting element in a respective
second subpixel, a third light emitting element in a respec-
tive third subpixel, and a fourth light emitting element in a
respective fourth subpixel;

the two subpixels directly adjacent to the individual first
spacer are an individual second subpixel and an indi-
vidual third subpixel; and

the two subpixels directly adjacent to an individual sec-
ond spacer are an individual third subpixel and an
individual fourth subpixel.

5. The array substrate of claim 1, wherein the respective
row of first spacers and the respective row of second spacers
are spaced apart by at least two rows of subpixels; and

a respective column of first spacers and a respective
column of second spacers are spaced apart by at least
two columns of subpixels.

6. The array substrate of claim 1, wherein any subpixel
directly adjacent to the individual first spacer is not directly
adjacent to any individual second spacer; and

any subpixel directly adjacent to the individual second
spacer is not directly adjacent to any individual first
spacer.

Aug. 22, 2024

7. The array substrate of claim 2, wherein a ratio of the
first column distance to the second column distance is in a
range of 0.8 to 1.2.

8. The array substrate of claim 1, wherein a ratio of an
area of the first spacers to an area of the second spacers is
in a range of 0.8 to 1.2.

9. The array substrate of claim 1, wherein a ratio of a first
dimension to a second dimension of a respective spacer is in
a range of 0.8 to 1.2;

wherein the first dimension is a dimension of the respec-
tive spacer along a direction substantially parallel to
edges of anodes adjacent to the respective spacer; and

the second dimension is a dimension of the respective
spacer along a direction substantially perpendicular to
the edges of anodes adjacent to the respective spacer.

10. The array substrate of claim 1, wherein a second
subpixel aperture, a third subpixel aperture, a fourth sub-
pixel aperture respectively extending through the pixel defi-
nition layer, wherein a second light emitting layer, a third
light emitting layer, and a fourth light emitting layer respec-
tively connected to a second anode, a third anode, and a
fourth anode, respectively through the second subpixel
aperture, the third subpixel aperture, the fourth subpixel
aperture;

a respective one of the first spacers is between the second

subpixel aperture and the third subpixel aperture; and

a respective one of the second spacers is between the third
subpixel aperture and the fourth subpixel aperture.

11. The array substrate of claim 1, wherein an ortho-
graphic projection of a third light emitting layer on a base
substrate partially overlaps with an orthographic projection
of a respective first spacer on the base substrate; and

an orthographic projection of a second light emitting layer
on the base substrate partially overlaps with the ortho-
graphic projection of the respective first spacer on the
base substrate.

12. The array substrate of claim 11, wherein a first edge
of a third light emitting layer is spaced apart from a first
central line of the respective first spacer by a first distance
along a direction perpendicular to the first central line;

a second edge of a second light emitting layer is spaced
apart from the first central line by a second distance
along the direction perpendicular to the first central
line; and

an average value of the first distance along the first edge
is substantially same as an average value of the second
distance along the second edge.

13. The array substrate of claim 11, wherein an ortho-
graphic projection of the third light emitting layer on the
base substrate partially overlaps with an orthographic pro-
jection of a respective second spacer on the base substrate;
and

an orthographic projection of a fourth light emitting layer
on the base substrate partially overlaps with the ortho-
graphic projection of the respective second spacer on
the base substrate.

14. The array substrate of claim 13, wherein a third edge
is spaced apart from a second central line of the respective
second spacer by a third distance along a direction perpen-
dicular to the second central line;

a fourth edge of a fourth light emitting layer is spaced
apart from the second central line by a fourth distance
along the direction perpendicular to the second central
line; and
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an average value of the third distance along the third edge
is substantially same as an average value of the fourth
distance along the fourth edge.

15. The array substrate of claim 9, further comprising a
plurality of pixel driving circuits respectively in a plurality
of subpixels configured to respectively drive a plurality of
light emitting elements;

wherein a respective one of the plurality of pixel driving

circuits comprises a plurality of transistors, and a
storage capacitor comprising a first capacitor electrode,
a second capacitor electrode electrically connected to a
respective voltage supply line, and an insulating layer
between the first capacitor electrode and the second
capacitor electrode;

wherein the array substrate comprises:

a semiconductor material layer on the base substrate; and

a node connecting line in a same layer as the respective

voltage supply line, connected to the first capacitor
electrode through a first via, and connected to the
semiconductor material layer through a second via;

wherein an orthographic projection of an anode of a

respective light emitting element in a respective sub-
pixel on a base substrate at least partially overlaps with
an orthographic projection of a node connecting line in
the respective subpixel on the base substrate.

16. The array substrate of claim 15, wherein the plurality
of transistors comprises a driving transistor;

the orthographic projection of a respective anode in the

respective subpixel on the base substrate covers an
orthographic projection of a portion of the node con-
necting line at a position connecting to a first capacitor
electrode in the respective subpixel on the base sub-
strate.
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17. The array substrate of claim 15, wherein the ortho-
graphic projection of a third anode of a third light emitting
element in a respective third subpixel on the base substrate
covers an orthographic projection of a source electrode of a
third transistor in the respective third subpixel on the base
substrate, partially overlaps with an orthographic projection
of'an active layer of the third transistor in the respective third
subpixel on the base substrate, and partially overlaps with an
orthographic projection of an active layer of the third
transistor in a respective fourth subpixel on the base sub-
strate.

18. The array substrate of claim 15, wherein the ortho-
graphic projection of a first anode of a first light emitting
element in a respective first subpixel on the base substrate
partially overlaps with an orthographic projection of a
source electrode of a third transistor in the respective first
subpixel on the base substrate, and partially overlaps with an
orthographic projection of an active layer of the third
transistor in the respective first subpixel on the base sub-
strate.

19. The array substrate of claim 15, wherein the ortho-
graphic projection of a fourth anode of a fourth light
emitting element in a respective fourth subpixel on the base
substrate partially overlaps with an orthographic projection
of a source electrode of a third transistor in a respective
second subpixel on the base substrate, and partially overlaps
with an orthographic projection of an active layer of the third
transistor in the respective second subpixel on the base
substrate.

20. A display apparatus, comprising the array substrate of
claim 1, and an integrated circuit connected to the array
substrate.



