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(57) ABSTRACT

The present disclosure provides a display backplane and a
preparation method therefor, and a display apparatus. The
display backplane includes a plurality of display units, at
least one display unit includes a pixel area and a light
transmitting area, the pixel area is configured to perform
image display and the light transmitting area is configured to
transmit light; and in a plane perpendicular to the display
backplane, the light transmitting area includes a substrate
and a light transmitting structure layer arranged on the
substrate, and the light transmitting structure layer is pro-
vided with light transmitting holes.
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DISPLAY BACKPLANE AND PREPARATION
METHOD THEREFOR, AND DISPLAY
APPARATUS

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] The present application is a U.S. National Phase
Entry of International Application No. PCT/CN2021/
114996 having an international filing date of Aug. 27, 2021.
The above-identified application is hereby incorporated by
reference.

TECHNICAL FIELD

[0002] The present disclosure relates to, but is not limited
to, the field of display technology, and in particular to a
display backplane and a preparation method therefor, and a
display apparatus.

BACKGROUND

[0003] Semiconductor Light Emitting Diode (LED) tech-
nology has developed for nearly 30 years, from an initial
solid-state lighting power supply to a backlight source in the
display field, and then to an LED display screen, providing
a solid foundation for its wider applications. With the
development of chip manufacturing and encapsulation tech-
nology, Mini Light Emitting Diode (Mini LED) display and
Micro Light Emitting Diode (Micro LED) display have
gradually become a hot spot of the display technology.
Micro LED display is mainly used in the fields such as
AR/VR and Mini LED display is mainly used in the fields
such as TV and outdoor display.

[0004] At present, LED display is gradually applied to
transparent display. Transparent display is an important
personalized display field of display technology. It means
that a display apparatus itself has a certain degree of light
penetration and enables display of images in a transparent
state, and a viewer can see not only images in the display
apparatus, but also scenes behind the display apparatus.
Transparent display may be used for outdoor display or
display in open-space public places.

SUMMARY

[0005] The following is a summary of subject matter
described herein in detail. The summary is not intended to
limit the protection scope of the claims.

[0006] In one aspect, the present disclosure provides a
display backplane, including a plurality of display units, at
least one display unit including a pixel area and a light
transmitting area, the pixel area being configured to perform
image display and the light transmitting area being config-
ured to transmit light; and in a plane perpendicular to the
display backplane, the light transmitting area including a
substrate and a light transmitting structure layer arranged on
the substrate, the light transmitting structure layer being
provided with light transmitting holes.

[0007] In an exemplary implementation, the light trans-
mitting structure layer includes an inorganic material layer
and an organic material layer, and the light transmitting
holes provided on the light transmitting structure layer
include any one or more of: a through hole penetrating the
inorganic material layer and a through hole penetrating the
organic material layer.
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[0008] In an exemplary implementation, the light trans-
mitting structure layer includes: a buffer layer arranged on
the substrate, a first passivation layer arranged on a side of
the buffer layer away from the substrate, a first planarization
layer arranged on a side of the first passivation layer away
from the substrate, a second planarization layer arranged on
a side of the first planarization layer away from the substrate,
a second passivation layer arranged on a side of the second
planarization layer away from the substrate, a third passi-
vation layer arranged on a side of the second passivation
layer away from the substrate, and a third planarization layer
arranged on a side of the third passivation layer away from
the substrate; and the light transmitting holes provided on
the light transmitting structure layer include any one or more
of: athrough hole penetrating the buffer layer, a through hole
penetrating the first passivation layer, a through hole pen-
etrating the first planarization layer, a through hole penetrat-
ing the second planarization layer, a through hole penetrat-
ing the second passivation layer, a through hole penetrating
the third passivation layer, and a through hole penetrating
the third planarization layer.

[0009] In an exemplary implementation, the second pas-
sivation layer includes a first passivation sublayer and a
second passivation sublayer, the second passivation sublayer
is arranged on a side of the first passivation sublayer away
from the substrate, a material of the first passivation sublayer
includes silicon nitride, and a material of the second passi-
vation sublayer includes loose silicon nitride.

[0010] In an exemplary implementation, the light trans-
mitting area further includes a protective layer arranged on
a side of the light transmitting structure layer away from the
substrate, and the protective layer fills the light transmitting
holes.

[0011] In an exemplary implementation, the light trans-
mitting area further includes an antireflection layer arranged
on a side of the protective layer away from the substrate.
[0012] In an exemplary implementation, a material of the
antireflection layer includes magnesium fluoride.

[0013] Inan exemplary implementation, a thickness of the
antireflection layer is 50 nm to 500 nm.

[0014] In an exemplary implementation, the light trans-
mitting area further includes an antireflection layer arranged
on a side of the substrate away from the light transmitting
structure layer.

[0015] In an exemplary implementation, the display back-
plane includes a display area and a bonding area located on
at least one side of the display area, the plurality of display
units are located in the display area; in a plane perpendicular
to the display backplane, the pixel area includes a substrate
and a pixel structure layer arranged on the substrate, the
bonding area includes a substrate and a bonding structure
layer arranged on the substrate, the pixel structure layer and
the bonding structure layer each include an inorganic mate-
rial layer, a conductive layer and an organic material layer,
and a thickness of the organic material layer in the bonding
structure layer is smaller than a thickness of the organic
material layer in the pixel structure layer.

[0016] In an exemplary implementation, the pixel struc-
ture layer at least includes: a buffer layer arranged on the
substrate, a first conductive layer arranged on a side of the
buffer layer away from the substrate and including a first
electrode and a second electrode, a first passivation layer
arranged on a side of the first conductive layer away from
the substrate, a first planarization layer arranged on a side of
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the first passivation layer away from the substrate, a second
planarization layer arranged on a side of the first planariza-
tion layer away from the substrate, a second passivation
layer arranged on a side of the second planarization layer
away from the substrate, and a second conductive layer
arranged on a side of the second passivation layer away from
the substrate and including a positive connection terminal
and a negative connection terminal; and the bonding struc-
ture layer at least includes: a buffer layer arranged on the
substrate, a first conductive layer arranged on a side of the
buffer layer away from the substrate and including a first
bonding electrode and a second bonding electrode, a first
passivation layer arranged on a side of the first conductive
layer away from the substrate, a first planarization layer
arranged on a side of the first passivation layer away from
the substrate, a second passivation layer arranged on a side
of the first planarization layer away from the substrate, and
a second conductive layer arranged on a side of the second
passivation layer away from the substrate and including a
first bonding terminal and a second bonding terminal.
[0017] In another aspect, the present disclosure further
provides a display apparatus, including the aforementioned
display backplane.

[0018] Inyet another aspect, the present disclosure further
provides a method for preparing a display backplane, the
display backplane including a plurality of display units, at
least one display unit including a pixel area and a light
transmitting area, the pixel area being configured to perform
image display and the light transmitting area being config-
ured to transmit light; the method including: forming a light
transmitting structure layer on the substrate of the light
transmitting area, the light transmitting structure layer being
provided with light transmitting holes.

[0019] In an exemplary implementation, the forming a
light transmitting structure layer on the substrate of the light
transmitting area includes: forming a light transmitting
structure layer including an inorganic material layer and an
organic material layer on the substrate of the light transmit-
ting area, and the light transmitting holes provided on the
light transmitting structure layer include any one or more of:
a through hole penetrating the inorganic material layer and
a through hole penetrating the organic material layer.
[0020] In an exemplary implementation, the forming a
light transmitting structure layer on the substrate of the light
transmitting area includes: forming a buffer layer on the
substrate, forming a first passivation layer on the buffer
layer, forming a first planarization layer on the first passi-
vation layer, forming a second planarization layer on the first
planarization layer, forming a second passivation layer on
the second planarization layer, forming a third passivation
layer on the second passivation layer, and forming a third
planarization layer on the third passivation layer; and the
light transmitting holes provided on the light transmitting
structure layer include any one or more of: a through hole
penetrating the buffer layer, a through hole penetrating the
first passivation layer, a through hole penetrating the first
planarization layer, a through hole penetrating the second
planarization layer, a through hole penetrating the second
passivation layer, a through hole penetrating the third pas-
sivation layer, and a through hole penetrating the third
planarization layer.

[0021] Other aspects will become apparent upon reading
and understanding the accompanying drawings and the
detailed description.

May 30, 2024

BRIEF DESCRIPTION OF DRAWINGS

[0022] Accompanying drawings are used for providing an
understanding for technical solutions of the present appli-
cation and form a part of the specification, are used for
explaining the technical solutions of the present application
together with embodiments of the present application, and
do not constitute a limitation on the technical solutions of the
present application.

[0023] FIG. 1 is a schematic diagram of a planar structure
of a display backplane according to an exemplary embodi-
ment of the present disclosure.

[0024] FIG. 2 is a schematic diagram of a planar structure
of a display unit according to an exemplary embodiment of
the present disclosure.

[0025] FIG. 3 is a schematic diagram of a sectional
structure of a display backplane according to an exemplary
embodiment of the present disclosure.

[0026] FIG. 4 is a schematic diagram after a pattern of a
first conductive layer is formed in a display backplane
according to the present disclosure.

[0027] FIG. 5 is a schematic diagram after a pattern of a
first planarization layer is formed in a display backplane
according to the present disclosure.

[0028] FIG. 6 is a schematic diagram after a pattern of a
second planarization layer is formed in a display backplane
according to the present disclosure.

[0029] FIG. 7 is a schematic diagram after a pattern of a
second passivation layer is formed in a display backplane
according to the present disclosure.

[0030] FIG. 8 is a schematic diagram after a pattern of a
second conductive layer is formed in a display backplane
according to the present disclosure.

[0031] FIG. 9 is a schematic diagram after a pattern of a
third passivation layer is formed in a display backplane
according to the present disclosure.

[0032] FIG. 10 is a schematic diagram after a pattern of a
third planarization layer is formed in a display backplane
according to the present disclosure.

[0033] FIG. 11 is a schematic diagram after a pattern of a
protective layer is formed in a display backplane according
to the present disclosure.

[0034] FIG. 12 is a schematic diagram after a pattern of an
antireflection layer is formed in a display backplane accord-
ing to the present disclosure.

[0035] FIG. 13 is a schematic diagram of a sectional
structure of another display backplane according to an
exemplary embodiment of the present disclosure.

[0036] FIG. 14 is a schematic diagram after a pattern of a
first planarization layer is formed in another display back-
plane according to the present disclosure.

[0037] FIG. 15 is a schematic diagram after a pattern of a
second planarization layer is formed in another display
backplane according to the present disclosure.

[0038] FIG. 16 is a schematic diagram after a pattern of a
second passivation layer is formed in another display back-
plane according to the present disclosure.

[0039] FIG. 17 is a schematic diagram after a pattern of a
second conductive layer is formed in another display back-
plane according to the present disclosure.

[0040] FIG. 18 is a schematic diagram after a pattern of a
third passivation layer is formed in another display back-
plane according to the present disclosure.
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[0041] FIG. 19 is a schematic diagram after a pattern of a
third planarization layer is formed in another display back-
plane according to the present disclosure.

[0042] FIG. 20 is a schematic diagram after a pattern of a
protective layer is formed in another display backplane
according to the present disclosure.

[0043] FIG. 21 is a schematic diagram of a sectional
structure of still another display backplane according to an
exemplary embodiment of the present disclosure.

[0044] FIG. 22 is a schematic diagram of a sectional
structure of still another display backplane according to an
exemplary embodiment of the present disclosure.

[0045] FIG. 23 is a schematic diagram of a sectional
structure of still another display backplane according to an
exemplary embodiment of the present disclosure.

[0046] FIG. 24 is a schematic diagram of a sectional
structure of still another display backplane according to an
exemplary embodiment of the present disclosure.

DESCRIPTION OF REFERENCE SIGNS

[0047] 10—substrate; 11—buffer layer; 12—first passi-
vation layer; 13—Afirst planarization layer; 14—second
planarization layer; 15—second passivation layer;
16—third passivation layer; 17—black matrix;
18—third planarization layer; 19—protective layer;
20—antireflection layer; 31—first electrode; 32—sec-
ond electrode; 33—positive connection terminal;
34—negative connection terminal; 41—first bonding
electrode; 42—second bonding electrode; 50—Ilight
emitting diode; 51—luminous body; 52—positive pin;
53—negative pin; 43—first bonding terminal; 44—sec-
ond bonding terminal; 100—display area; 200—bond-
ing area; 201—pad area; 300—display unit; 310—
pixel area; and 320—Ilight transmitting area.

DETAILED DESCRIPTION

[0048] To make objectives, technical solutions, and
advantages of the present disclosure clearer, the embodi-
ments of the present disclosure will be described in detail
with reference to the accompanying drawings. It is to be
noted that implementation modes may be carried out in a
number of different forms. Those of ordinary skills in the art
may readily understand the fact that implementations and
contents may be transformed into a variety of forms without
departing from the spirit and scope of the present disclosure.
Therefore, the present disclosure should not be construed as
being limited only to what is described in the following
implementation modes. The embodiments in the present
disclosure and the features in the embodiments may be
combined with each other arbitrarily if there is no conflict.

[0049] In the drawings, a size of each constituent element,
and a thickness of a layer or a region are exaggerated
sometimes for clarity. Therefore, one mode of the present
disclosure is not necessarily limited to the size, and shapes
and sizes of various components in the drawings do not
reflect true scale. In addition, the drawings schematically
illustrate ideal examples, and one mode of the present
disclosure is not limited to the shapes, numerical values, or
the like shown in the drawings.

[0050] Ordinal numerals such as “first”, “second”, and
“third” in the specification are set to avoid confusion of
constituent elements, but not to set a limit in quantity.
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[0051] In the specification, for convenience, wordings
indicating orientation or positional relationships, such as
“center”, “upper”, “lower”, “front”, “back”, “vertical”,
“horizontal”, “top”, “bottom”, “inside”, and “outside”, are
used for illustrating positional relationships between con-
stituent elements with reference to the drawings, and are
merely for facilitating the description of the specification
and simplifying the description, rather than indicating or
implying that a referred apparatus or element must have a
particular orientation and be constructed and operated in the
particular orientation. Therefore, they cannot be understood
as limitations on the present disclosure. The positional
relationships between the constituent elements are changed
as appropriate according to directions according to which
the constituent elements are described. Therefore, appropri-
ate replacements can be made according to situations with-
out being limited to the wordings described in the specifi-
cation.

[0052] In the specification, unless otherwise specified and
defined explicitly, terms “mount”, “mutually connect”, and
“connect” should be understood in a broad sense, which, for
example, may be a fixed connection, or a detachable con-
nection, or an integrated connection; may be a mechanical
connection or an electrical connection; may be a direct
mutual connection, or an indirect connection through an
intermediary, or internal communication between two ele-
ments. Those of ordinary skills in the art may understand
specific meanings of these terms in the present disclosure
according to specific situations.

[0053] Inthe specification, a transistor refers to an element
that at least includes three terminals, i.e., a gate electrode, a
drain electrode and a source electrode. The transistor has a
channel region between the drain electrode (drain electrode
terminal, drain region, or drain electrode) and the source
electrode (source electrode terminal, source region, or
source electrode), and a current may flow through the drain
electrode, the channel region, and the source region. It is to
be noted that in the specification, the channel region refers
to a region that a current mainly flows through.

[0054] In the specification, a first electrode may be a drain
electrode and a second electrode may be a source electrode;
or, a first electrode may be a source electrode and a second
electrode may be a drain electrode. In cases that transistors
with opposite polarities are used, or a direction of a current
changes during work of a circuit, or the like, functions of the
“source electrode” and the “drain electrode” may sometimes
be exchanged. Therefore, the “source electrode” and the
“drain electrode” may be exchanged in the specification.
[0055] In the specification, an “electric connection”
includes a case where constituent elements are connected
together through an element having a certain electric func-
tion. There is no specific restriction on the “element having
a certain electrical function” as long as it allows transmitting
and receiving of electrical signals between connected con-
stituent elements. Examples of the “element having a certain
electric function” include not only an electrode and a wiring,
but also a switching element such as a transistor, a resistor,
an inductor, a capacitor, and other elements having various
functions, etc.

[0056] In the specification, “parallel” refers to a state in
which an angle formed by two straight lines is —10° or more
and 10° or less, and thus also includes a state in which the
angle is —5° or more and 5° or less. In addition, “perpen-
dicular” refers to a state in which an angle formed by two
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straight lines is 80° or more and 100° or less, and thus also
includes a state in which the angle is 85° or more and 95°
or less.

[0057] In the specification, a “film” and a “layer” are
interchangeable. For example, a “conductive layer” may be
replaced with a “conductive film” sometimes. Similarly, an
“insulating film” may be replaced with an “insulating layer”
sometimes.

[0058] In the present disclosure, “about” refers to that a
boundary is defined not so strictly and numerical values
within process and measurement error ranges are allowed.
[0059] At present, although the display market is domi-
nated by Liquid Crystal Display (LCD) and Organic Light
Emitting Diode (OLED) display, due to the limitations in
substrate size, preparation devices, process, etc., it is difficult
for LCD and OLED to implement large-size display. In
contrast, Micro LED/Mini LED display may implement
large-size display by splicing, which can break the size
limitation. Generally, a large-size LED display panel is
formed by using horizontal beam or vertical beam to fix a
plurality of boxes in which LED display backplanes are
arranged, the plurality of boxes splicing the plurality of LED
display backplanes to form the large-size LED display panel.
Because LEDs have the advantages of self-luminescence,
wide viewing angle, fast response, simple structure, small
volume, lightness and thinness, energy saving, high effi-
ciency, long service life, clear light, etc., a large-size LED
display panel can achieve high resolution (such as Pixels Per
Inch, PPI).

[0060] An LED display backplane is prepared by minia-
turization, arraying and filming using miniaturization pro-
cess technology. Generally, a typical dimension (e.g.,
length) of a Micro LED may be less than 50 um, e.g., 10 um
to 50 um. A typical dimension (e.g., length) of a Mini LED
may be about 50 um to 150 pm, e.g., 80 um to 120 um. By
transferring LEDs to the display backplane in batches, in
cooperation with the driving design, each LED is address-
able and can be individually driven to light up.

[0061] FIG. 1 is a schematic diagram of a planar structure
of a display backplane according to an exemplary embodi-
ment of the present disclosure. As shown in FIG. 1, in an
exemplary implementation, the display backplane may
include a display area 100 and a bonding area 200. The
display area 100 is configured to perform transparent dis-
play, and the bonding area 200 may be located on at least one
side of the display area 100 and is configured to be bonded
to a Flexible Printed Circuit (FPC).

[0062] In an exemplary implementation, the display area
100 may include a plurality of regularly arranged display
units 300. At least one display unit 300 may include a pixel
area 310 and a light transmitting area 320. A drive circuit and
at least one light emitting diode are arranged in the pixel area
310. The light emitting diode is connected to the drive
circuit. The pixel area 310 is configured to perform image
display. The light transmitting area 320 is located in an area
outside the pixel area 310 in the display unit 300. The light
transmitting area 320 is configured to transmit light, so that
the display unit 300 can achieve image display in a trans-
parent state, i.e., transparent display.

[0063] In an exemplary implementation, in the display
unit 300, an area of the pixel area 310 may be larger than an
area of the light transmitting area 320, or the area of the pixel
area 310 may be smaller than the area of the light transmit-
ting area 320, or the area of the pixel area 310 may be equal
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to the area of the light transmitting area 320, which is not
limited here in the present disclosure. Generally, the larger
the area of the light transmitting area 320, the greater the
transmittance of the display unit 300, the greater the trans-
mittance of the display backplane, and the clearer the image
seen through the display backplane.

[0064] In an exemplary implementation, the bonding area
200 may be located on a side of the display area 100 in a
second direction Y, the bonding area 200 may at least
include a plurality of bonding pad areas 201, the plurality of
bonding pad areas 201 may be arranged sequentially in a
first direction X, each bonding pad area 201 may be pro-
vided with at least one bonding terminal, and the bonding
terminal is connected to the drive circuit in the display unit
through a lead, the first direction X intersecting the second
direction Y. In an exemplary implementation, the bonding
terminal is configured to be bonding-connected to a flexible
printed circuit and connected to an external circuit through
the flexible printed circuit.

[0065] FIG. 2 is a schematic diagram of a planar structure
of a display unit according to an exemplary embodiment of
the present disclosure. As shown in FIG. 2, in an exemplary
implementation, the pixel area of at least one display unit
may include a drive circuit and a light emitting diode group.
The drive circuit may include a plurality of signal lines and
a pixel drive chip IC. The light emitting diode group may
include three light emitting diodes, e.g., a red LED which
emits red light, a blue LED which emits blue light, and a
green LED which emits green light.

[0066] In an exemplary implementation, the plurality of
signal lines may include a first scan line VCC1, an adapter
line VCC2, a data signal line DATA, a ground line GND, a
first drive line VGB, and a second drive line VR. The first
scan line VCC1 may extend in the first direction X, and the
adapter line VCC2, the data signal line DATA, the ground
line GND, the first drive line VGB and the second drive line
VR may extend in the second direction Y.

[0067] In an exemplary implementation, the first scan line
VCC1 may be located on a side of the second direction Y in
the display unit, the first drive line VGB may be located on
a side of an opposite direction of the first direction X in the
display unit, and the second drive line VR may be located on
a side of the first direction X in the display unit. In an
exemplary implementation, it may be considered that two
first scan lines VCC1 define a display unit row, the first drive
line VGB and the second drive line VR define a display unit
column, and two first scan lines VCC1 intersect with the first
drive line VGB and the second drive line VR, thereby
defining a display unit.

[0068] In an exemplary implementation, the adapter line
VCC2 may be located between the first drive line VGB and
the second drive line VR, and the adapter line VCC2 may be
connected to the first scan line VCC1 through a via hole. The
first scan line VCC1 is configured to provide a scan signal.
Because a chip terminal bonded to the pixel drive chip IC is
located on a side edge of the display unit in the second
direction Y, the adapter line VCC2 is configured to turn the
first scan line VCC1 extending in the first direction X to the
second direction Y to facilitate connection with the chip
terminal.

[0069] Inanexemplary implementation, the first drive line
VGB may be connected to the blue LED and the green LED
respectively, and configured to provide a drive signal to the
blue LED and the green LED respectively; and the second



US 2024/0177634 Al

drive line VR may be connected to the red LED and
configured to provide a drive signal to the red LED. Because
the luminous characteristics of the blue LED and the green
LED are substantially the same, while the luminous char-
acteristics of the red LED and the blue/green LED are
different, the blue LED and the green LED may be driven by
a single first drive line VGB, while the red LED needs to be
driven by a separate second drive line VR. In an exemplary
implementation, the blue LED and the green LED may each
be connected to a drive line, which is not limited here in the
present disclosure.

[0070] In an exemplary implementation, the data signal
line DATA and the ground line GND may be located
between the first drive line VGB and the second drive line
VR, the pixel drive chip IC may be located between the data
signal line DATA and the ground line GND, the data signal
line DATA is configured to provide a data signal to the pixel
drive chip IC, the ground line GND is configured to provide
a ground signal, and the pixel drive chip IC is configured to
control the red LED, the blue LED and the green LED to be
turned on, according to a data signal provided by the data
signal line DATA under the control of the first scan line
VCC1 and the adapter line VCC2.

[0071] In an exemplary implementation, the red LED, the
blue LED and the green LED may be arranged sequentially
in the second direction Y, the three LEDs may be arranged
in an area where the ground line GND is located, and
orthographic projections of the three light emitting diodes on
a display backplane plane overlaps at least partially with an
orthographic projection of the ground line GND on the
display backplane plane, thereby improving the light emit-
ting quality of the light emitting diodes.

[0072] Inan exemplary implementation, the light emitting
diode LED includes two pins (a positive pin and a negative
pin), and correspondingly, connection terminals in one-to-
one correspondence with the LED pins are provided in the
display unit. In an exemplary implementation, the connec-
tion terminals in the display unit may include: a red positive
connection terminal R+ configured to be connected to a
positive pin of the red LED, a red negative connection
terminal R- configured to be connected to a negative pin of
the red LED, a blue positive connection terminal B+ con-
figured to be connected to a positive pin of the blue LED, a
blue negative connection terminal B- configured to be
connected to a negative pin of the blue LED, a green positive
connection terminal G+ configured to be connected to a
positive pin of the green LED, and a green negative con-
nection terminal G- configured to be connected to a nega-
tive pin of the green LED. In an exemplary implementation,
the red positive connection terminal R+ may be connected to
the second drive line VR, the blue positive connection
terminal B+ may be connected to the first drive line VGB,
and the green positive connection terminal G+ may be
connected to the first drive line VGB.

[0073] In an exemplary implementation, the pixel drive
chip IC may include six chip pins, and correspondingly, chip
terminals in one-to-one correspondence with the chip pins
are provided in the display unit, which are respectively a first
chip terminal, a second chip terminal, a third chip terminal,
a fourth chip terminal, a fifth chip terminal and a sixth chip
terminal. In an exemplary implementation, the first chip
terminal may be connected to the red negative connection
terminal R—, the second chip terminal may be connected to
the blue negative connection terminal B—, the third chip
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terminal may be connected to the green negative connection
terminal G-, the fourth chip terminal may be connected to
the adapter line VCC2, the fifth chip terminal may be
connected to the data signal line DATA, and the sixth chip
terminal may be connected to the ground line GND.
[0074] In an exemplary implementation, the adapter line
VCC2, the data signal line DATA, the ground line GND, the
first drive line VGB and the second drive line VR extending
in the second direction Y may be arranged in a same layer
in the first conductive layer and formed simultaneously by a
single process; and a plurality of connection terminals
connected to the light emitting diodes, a plurality of chip
terminals connected to the pixel drive chip IC and the first
scan line VCC1 extending in the first direction X may be
arranged in a same layer in the second conductive layer and
formed simultaneously by a single process. The aforemen-
tioned connection may be direct connection or connection
through a via hole.

[0075] In an exemplary implementation, a plurality of
bonding terminals in the bonding area may be arranged in
the second conductive layer, arranged in a same layer as a
plurality of connection terminals and a plurality of chip
terminals of the display unit, and formed simultaneously by
a single process.

[0076] In an exemplary implementation, the display unit
may include a pattern of a black matrix (BM), the pattern of
the black matrix may be located in an area where the drive
circuit and the light emitting diode group are located, and an
orthographic projection of the black matrix on the display
backplane plane overlaps at least partially with orthographic
projections of the drive circuit and the light emitting diode
group on the display backplane plane.

[0077] In an exemplary implementation, the orthographic
projection of the black matrix on the display backplane
plane includes the orthographic projections of the drive
circuit and the light emitting diode group on the display
backplane plane, to reduce the visibility of the plurality of
signal lines and improve the display quality of the display
backplane.

[0078] In an exemplary implementation, the pattern of the
black matrix (the area where the drive circuit and the light
emitting diode group are located) in the display unit forms
the pixel area, which is an opaque area, and an area outside
the pattern of the black matrix is the light transmitting area
320. In FIG. 2, an area indicated by a dashed frame is the
light transmitting area 320, and an area outside the dashed
frame is the pattern of the black matrix.

[0079] In an exemplary implementation, there may be a
plurality of light emitting diodes in the light emitting diode
group in the display unit, e.g., 4, 5, 6, 8, etc., and the
arrangement mode of the plurality of light emitting diodes
may be set according to an actual situation, which will not
be limited here in the present disclosure.

[0080] In an exemplary implementation, a first width of
the first drive line VGB is about 60 pm to 80 pum, for
example, may be about 70 um. A first width of the second
drive line VR may be about 20 um to 40 um, for example,
may be about 30 um. A first width of the ground line GND
may be about 180 um to 200 pm, for example, may be about
190 pm. A first width of the data signal line DATA may be
about 10 um to 30 um, for example, may be about 20 pm.
A first width of the adapter line VCC2 may be about 20 pm
to 40 um, for example, may be about 30 um. The first width
is a dimension in the first direction X.
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[0081] Inan exemplary implementation, a second width of
the first scan line VCC1 may be about 60 um to 80 um, for
example, may be about 70 um. The second width is a
dimension in the second direction Y.

[0082] In an exemplary implementation, first spacing
between the first drive line VGB and the second drive line
VR may be about 35 um to 55 um, for example, may be
about 45 pum. First spacing between the data signal line
DATA and the adapter line VCC2 may be about 35 um to 55
um, for example, may be about 45 um. First spacing between
the second drive line VR and the ground line GND may be
about 600 pm to 800 um, for example, may be about 690 pm.
First spacing between the ground line GND and the data
signal line DATA may be about 600 pm to 800 um, for
example, may be about 690 um. First spacing between the
adapter line VCC2 and the first drive line VGB may be about
600 pm to 800 um, for example, may be about 690 um. First
spacing between the light emitting diode (LED) and the
pixel drive chip IC may be about 100p to 140 pum, for
example, may be about 120 um. The first spacing is a
dimension in the first direction X.

[0083] In an exemplary implementation, among the three
light emitting diodes (LEDs) arranged sequentially in the
second direction Y, second spacing between adjacent light
emitting diodes (LEDs) may be about 80 um to 120 um, for
example, may be about 100 pm. The second spacing is a
dimension in the second direction Y.

[0084] FIG. 3 is a schematic diagram of a sectional
structure of a display backplane according to an exemplary
embodiment of the present disclosure, illustrating sectional
structures of a pixel area 310 and a light transmitting area
320 in a display area and a bonding pad area 201 in a
bonding area 200. As shown in FIG. 3, in an exemplary
implementation, the pixel area 310 of the display backplane
may include a substrate 10, a pixel structure layer arranged
on the substrate 10, and a protective layer 19 arranged on a
side of the pixel structure layer away from the substrate; the
light transmitting area 320 of the display backplane may
include a substrate 10, a light transmitting structure layer
arranged on the substrate 10, a protective layer 19 arranged
on a side of the light transmitting structure layer away from
the substrate, and an antireflection layer 20 arranged on a
side of the protective layer 19 away from the substrate; and
the bonding pad area 201 of the display backplane may
include a substrate 10 and a bonding structure layer arranged
on the substrate 10.

[0085] In an exemplary implementation, the pixel struc-
ture layer of the pixel area 310 may include: a buffer layer
11 arranged on the substrate 10, a first conductive layer
arranged on a side of the buffer layer 11 away from the
substrate, the first conductive layer at least including a first
electrode 31 and a second electrode 32, a first passivation
layer 12 arranged on a side of the first conductive layer away
from the substrate, a first planarization layer 13 arranged on
a side of the first passivation layer 12 away from the
substrate, a second planarization layer 14 arranged on a side
of the first planarization layer 13 away from the substrate, a
second passivation layer 15 arranged on a side of the second
planarization layer 14 away from the substrate, a second
conductive layer arranged on a side of the second passiva-
tion layer 15 away from the substrate, the second conductive
layer at least including a positive connection terminal 33 and
a negative connection terminal 34, the positive connection
terminal 33 being connected to the first electrode 31 through
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a via hole and the negative connection terminal 34 being
connected to the second electrode 32 through a via hole, a
third passivation layer 16 arranged on a side of the second
conductive layer away from the substrate, a third planariza-
tion layer 18 arranged on a side of the third passivation layer
16 away from the substrate, and a light emitting diode 50
arranged on a side of the third planarization layer 18 away
from the substrate, the light emitting diode 50 being respec-
tively connected to the positive connection terminal 33 and
the negative connection terminal 34.

[0086] In an exemplary implementation, the protective
layer 19 may be arranged on a side of the light emitting
diode 50 away from the substrate. The pixel structure layer
of the pixel area 310 may further include a black matrix
arranged on a side of the third passivation layer 16 away
from the substrate.

[0087] In an exemplary implementation, the light trans-
mitting structure layer of the light transmitting area 320 may
include: a buffer layer 11 arranged on the substrate 10, a first
passivation layer 12 arranged on a side of the buffer layer 11
away from the substrate, a first planarization layer 13
arranged on a side of the first passivation layer 12 away from
the substrate, a second planarization layer 14 arranged on a
side of the first planarization layer 13 away from the
substrate, a second passivation layer 15 arranged on a side
of'the second planarization layer 14 away from the substrate,
a third passivation layer 16 arranged on a side of the second
passivation layer 15 away from the substrate, and a third
planarization layer 18 arranged on a side of the third
passivation layer 16 away from the substrate.

[0088] In an exemplary implementation, the protective
layer 19 may be arranged on a side of the third planarization
layer 18 away from the substrate, and the antireflection layer
20 may be arranged on a side of the protective layer 19 away
from the substrate.

[0089] In an exemplary implementation, the plurality of
film layers in the light transmitting area will cause light to
be reflected at interfaces of the plurality of film layers,
resulting in a phase difference in emitted light, leading to a
reduction in light transmittance at certain wavelengths; and
the antireflection layer 20 is configured so that light that
would otherwise be reflected passes through an antireflec-
tion film and then becomes coherent to cancel out, thereby
allowing all light in the corresponding wavelengths to pass
through the light transmitting area 320, increasing the trans-
mittance of the light transmitting area 320.

[0090] In an exemplary implementation, the bonding
structure layer of the bonding pad area 201 may include: a
buffer layer 11 arranged on the substrate 10, a first conduc-
tive layer arranged on a side of the buffer layer 11 away from
the substrate, the first conductive layer at least including a
first bonding electrode 41 and a second bonding electrode
42, a first passivation layer 12 arranged on a side of the first
conductive layer away from the substrate, a first planariza-
tion layer 13 arranged on a side of the first passivation layer
12 away from the substrate, a second passivation layer 15
arranged on a side of the first planarization layer 13 away
from the substrate, a second conductive layer arranged on a
side of the second passivation layer 15 away from the
substrate, the second conductive layer at least including a
first bonding terminal 43 and a second bonding terminal 44,
the first bonding terminal 43 being connected to the first
bonding electrode 41 through a via hole and the second
bonding terminal 44 being connected to the second bonding
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electrode 42 through a via hole, and a third passivation layer
16 arranged on a side of the second conductive layer away
from the substrate, the third passivation layer 16 being
provided with bonding via holes exposing the first bonding
terminal 43 and the second bonding terminal 44.

[0091] In an exemplary implementation, the bonding
structure layer may include a third planarization layer 18
arranged on a side of the third passivation layer 16 away
from the substrate, the third planarization layer 18 being
provided with bonding via holes exposing the first bonding
terminal 43 and the second bonding terminal 44.

[0092] In an exemplary implementation, in the pixel area
310, the first planarization layer 13, the second planarization
layer 14 and the third planarization layer 18 in the pixel
structure layer may form an organic material layer; the
buffer layer 11, the first passivation layer 12, the second
passivation layer 15 and the third passivation layer 16 may
form an inorganic material layer; and the first conductive
layer and the second conductive layer may form a conduc-
tive layer. In the pad area 201, the first planarization layer 13
(or the first planarization layer 13 and the third planarization
layer 18) in the bonding structure layer may form an organic
material layer; the buffer layer 11, the first passivation layer
12, the second passivation layer 15 and the third passivation
layer 16 may form an inorganic material layer; and the first
conductive layer and the second conductive layer may form
a conductive layer. In an exemplary implementation, a
thickness of the organic material layer in the bonding
structure layer may be smaller than a thickness of the
organic material layer in the pixel structure layer, i.e., the
organic material layer in the bonding structure layer is not
provided with a second planarization layer.

[0093] Exemplary description is made below through a
preparation process of a display backplane. A “patterning
process” mentioned in the present disclosure includes pho-
toresist coating, mask exposure, development, etching, pho-
toresist stripping, and other treatments for a metal material,
an inorganic material, or a transparent conductive material,
and includes an organic material coating, mask exposure,
development, and other treatments for an organic material.
Deposition may be any one or more of sputtering, evapo-
ration, and chemical vapor deposition; coating may be any
one or more of spray coating, spin coating, and ink-jet
printing; and etching may be any one or more of dry etching
and wet etching, which is not limited in present disclosure.
A “thin film” refers to a layer of thin film made of a material
on a substrate through a process such as depositing, coating,
or the like. If the “thin film” does not need a patterning
process in an entire preparation process, the “thin film” may
also be called a “layer”. If the “thin film” needs the pattern-
ing process in the entire preparation process, it is called a
“thin film” before the patterning process, and called a
“layer” after the patterning process. The “layer” after the
patterning process includes at least one “pattern”. “A and B
being arranged on a same layer” mentioned in the present
disclosure means that A and B are formed simultaneously
through a single patterning process, and a “thickness” of a
film layer is a dimension of the film layer in a direction
perpendicular to the display backplane. In an exemplary
implementation of the present disclosure, “an orthographic
projection of B is within the range of an orthographic
projection of A” or “an orthographic projection of A includes
an orthographic projection of B” refers to that a boundary of
the orthographic projection of B falls within a boundary
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range of the orthographic projection of A, or the boundary
of the orthographic projection of A overlaps with the bound-
ary of the orthographic projection of B.

[0094] In an exemplary implementation, a preparation
process of a display backplane according to an exemplary
embodiment of the present disclosure may include the
following operations.

[0095] (11) A pattern of a first conductive layer is formed.
In an exemplary implementation, forming a first conductive
layer may include: sequentially forming, on a substrate 10,
a buffer layer 11 and a pattern of a first conductive layer
arranged on the buffer layer 11. The pattern of the first
conductive layer at least includes a first electrode 31, a
second electrode 32, a first bonding electrode 41, and a
second bonding electrode 42, as shown in FIG. 4.

[0096] Inan exemplary implementation, the first electrode
31 and the second electrode 32 may be located in a pixel area
310, and the first bonding electrode 41 and the second
bonding electrode 42 may be located in a bonding pad area
201.

[0097] Inan exemplary implementation, the first electrode
may be a first drive line, or may be a drive lead connected
to the first drive line, or may be a second drive line, or may
be a drive lead connected to the second drive line. The
second electrode may be a first chip terminal, or may be a
second chip terminal, or may be a third chip terminal. The
first bonding electrode and the second bonding electrode
may be corresponding leads, which will not be limited here
in the present disclosure.

[0098] In an exemplary implementation, the buffer layer
may be made of any one or more of silicon oxide (SiOx),
silicon nitride (SiNx), and silicon oxynitride (SiON), and
may be a single-layer structure or a multi-layer composite
structure. For example, the buffer layer may be made of
silicon nitride SiN.

[0099] Inan exemplary implementation, a thickness of the
buffer layer may be about 150 nm to 300 nm. For example,
the thickness of the buffer layer may be about 165 nm.
[0100] In an exemplary implementation, the first conduc-
tive layer may be made of a metal material, e.g., any one or
more of copper (Cu), aluminum (Al), titanium (T1), molyb-
denum (Mo), chromium (Cr) and tungsten (W), or an alloy
material of the above metals, e.g., aluminum neodymium
alloy (AINd) or molybdenum niobium alloy (MoNb), and
may be a single-layer structure or a multi-layer composite
structure, e.g., MoNb/Cu/MoNb. For example, the first
conductive layer may include a first sublayer, a second
sublayer and a third sublayer which are stacked, the first
sublayer is arranged on a side of the buffer layer 11 away
from the substrate, the second sublayer is arranged on a side
of the first sublayer away from the substrate, and the third
sublayer is arranged on a side of the second sublayer away
from the substrate. The first sublayer may be made of
molybdenum niobium alloy MoNb, which is used for
improving adhesion, the second sublayer may be made of
copper (Cu), which is used for reducing resistance, and the
third sublayer may be made of MoNb, which is used for
preventing oxidation, The first sublayer, the second sublayer
and the third sublayer form a MoNb/Cu/MoNb stacked
structure.

[0101] In an exemplary implementation, an overall thick-
ness of the first conductive layer may be about 1.5 pm to 7
um. According to the law of resistance, the larger the
sectional area of the wiring is, the smaller the resistance is.
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Thus, a relatively thick first conductive layer may reduce the
resistance and improve the electrical performance.

[0102] In an exemplary implementation, the thickness of
the first sublayer may be about 20 nm to 40 nm, e.g., 30 nm;
and the thickness of the third sublayer may be about 10 nm
to 30 nm, e.g., 20 nm.

[0103] In an exemplary implementation, the following
manner may be used for this process. First, a first insulating
thin film is deposited on a substrate by chemical vapor
deposition (CVD) to form a buffer layer 11 arranged on the
substrate 10. Then, a first metal thin film is deposited on the
buffer layer 11 by means of magnetron sputtering (Sputter),
and the first metal thin film is patterned by a patterning
process to form a first sublayer on the buffer layer 11. The
first sublayer serves as a seed layer and is configured to
increase a grain crystal nucleation density. Then, a second
sublayer is electroplated on the first sublayer by an electro-
plating process. Then, a third sublayer serving as an anti-
oxidation layer is prepared on the second sublayer. The first
sublayer may be made of MoNiTj, the second sublayer may
be made of copper (Cu), and the third sublayer may be made
of MoNiTi.

[0104] Inan exemplary implementation, the substrate may
be a rigid substrate or a flexible substrate, the rigid substrate
may be glass or the like, and the flexible substrate may be
polyimide (PI) or the like.

[0105] In an exemplary implementation, before the for-
mation of the first conductive layer, a mark layer may be
prepared first by a patterning process, a material of the mark
layer may be molybdenum or the like, and then the buffer
layer and the first conductive layer are sequentially formed.
[0106] (12) A first passivation layer and a pattern of a first
planarization layer are formed. In an exemplary implemen-
tation, forming a first passivation layer and a pattern of a first
planarization layer may include: depositing a first passiva-
tion thin film first on the substrate on which the aforemen-
tioned pattern is formed, then coating a layer of a first
planarization thin film, and patterning the first planarization
thin film by a patterning process to form a first passivation
layer 12 covering the pattern of the first conductive layer,
and a pattern of a first planarization layer 13 arranged on the
first passivation layer 12. Patterns of a plurality of via holes
are formed on the first planarization layer 13, and the
plurality of via holes may at least include: a first via hole V1,
a second via hole V2, a third via hole V3, and a fourth via
hole V4, as shown in FIG. 5.

[0107] In an exemplary implementation, the first passiva-
tion layer 12 and the first planarization layer 13 may be
located in the pixel area 310, the light transmitting area 320
and the bonding pad area 201. The first passivation layer 12
of the pixel area 310 wraps the first electrode 31 and the
second electrode 32, and the first passivation layer 12 of the
bonding pad area 201 wraps the first bonding electrode 41
and the second bonding electrode 42.

[0108] In an exemplary implementation, the first via hole
V1 and the second via hole V2 may be located in the pixel
area 310, and the third via hole V3 and the fourth via hole
V4 may be located in the bonding pad area 201. A position
of the first via hole V1 may correspond to a position of the
first electrode 31, an orthographic projection of the first via
hole V1 on the substrate may be within a range of an
orthographic projection of the first electrode 31 on the
substrate, and the first planarization layer 13 in the first via
hole V1 is removed to expose the first passivation layer 12
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covering the first electrode 31. A position of the second via
hole V2 may correspond to a position of the second elec-
trode 32, an orthographic projection of the second via hole
V2 on the substrate may be within the range of an ortho-
graphic projection of the second electrode 32 on the sub-
strate, and the first planarization layer 13 in the second via
hole V2 is removed to expose the first passivation layer 12
covering the second electrode 32. A position of the third via
hole V3 may correspond to a position of the first bonding
electrode 41, an orthographic projection of the third via hole
V3 on the substrate may be within the range of an ortho-
graphic projection of the first bonding electrode 41 on the
substrate, and the first planarization layer 13 in the third via
hole V3 is removed to expose the first passivation layer 12
covering the first bonding electrode 41. A position of the
fourth via hole V4 may correspond to a position of the
second bonding electrode 42, an orthographic projection of
the fourth via hole V4 on the substrate may be within the
range of an orthographic projection of the second bonding
electrode 42 on the substrate, and the first planarization layer
13 in the fourth via hole V4 is removed to expose the first
passivation layer 12 covering the second bonding electrode
42.

[0109] In an exemplary implementation, the first passiva-
tion layer 12 may be made of any one or more of silicon
oxide (SiOx), silicon nitride (SiNx), and silicon oxynitride
(SiON), and may be a single-layer structure or a multi-layer
composite structure. For example, the first planarization
layer 13 may be made of silicon nitride Si;N,.

[0110] In an exemplary implementation, a thickness of the
first passivation layer may be about 150 nm to 320 nm. For
example, the thickness of the first passivation layer may be
about 150 nm.

[0111] In an exemplary implementation, the first planar-
ization layer 12 may be made of an organic material, such as
resin or the like.

[0112] In an exemplary implementation, a thickness of the
first planarization layer may be about 4000 nm to 6000 nm.
For example, the thickness of the first planarization layer
may be about 4500 nm.

[0113] (13) A pattern of a second planarization layer is
formed. In an exemplary implementation, forming a pattern
of'a second planarization layer may include: coating a layer
of'a second planarization thin film on the substrate on which
the aforementioned patterns are formed, and patterning the
second planarization thin film by a patterning process to
form a pattern of a second planarization layer 14 on the first
planarization layer 13. Patterns of a plurality of via holes are
formed on the second planarization layer 14, and the plu-
rality of via holes may at least include: a fifth via hole V5
and a sixth via hole V6, as shown in FIG. 6.

[0114] In an exemplary implementation, the second pla-
narization layer 14 is formed only in the pixel area 310 and
the light transmitting area 320, and the second planarization
layer 14 of the bonding pad area 201 is removed.

[0115] In an exemplary implementation, the fifth via hole
V5 and the sixth via hole V6 may be located in the pixel area
310. A position of the fifth via hole V5 may correspond to
a position of the first via hole V1 on the first planarization
layer 13, and the second planarization layer 14 in the fifth via
hole V5 is removed to communicate with the first via hole
V1 and expose the first passivation layer 12 covering the first
electrode 31. A position of the sixth via hole V6 may
correspond to a position of the second via hole V2 on the
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first planarization layer 13, and the second planarization
layer 14 in the sixth via hole V6 is removed to communicate
with the second via hole V2 and expose the first passivation
layer 12 covering the second electrode 32.

[0116] In an exemplary implementation, the pixel area 310
employs two planarization layers, the bonding pad area 201
employs one planarization layer, and the thickness of the
organic material layer in the pad area 201 is smaller than the
thickness of the organic material layer in the pixel area 310.
In the present disclosure, by reducing the thickness of the
organic material layer of the pad area 201, a height differ-
ence of the pad area 201 may be reduced, avoiding poor
bonding caused by a relatively large height difference, and
the bonding process quality can be improved, thereby
improving the yield of the display backplane.

[0117] In an exemplary implementation, the second pla-
narization layer 14 may be made of an organic material, such
as resin or the like.

[0118] In an exemplary implementation, a thickness of the
second planarization layer may be about 4000 nm to 6000
nm. For example, the thickness of the second planarization
layer may be about 4500 nm.

[0119] (14) A pattern of a second passivation layer is
formed. In an exemplary implementation, forming a pattern
of a second passivation layer may include: depositing a
second passivation thin film on the substrate on which the
aforementioned patterns are formed, and patterning the
second passivation thin film by a patterning process to form
a pattern of a second passivation layer 15. Patterns of a
plurality of via holes are formed on the second passivation
layer 15, and the plurality of via holes may at least include:
a seventh via hole V7, an eighth via hole V8, a ninth via hole
V9, and a tenth via hole V10, as shown in FIG. 7.

[0120] In an exemplary implementation, the seventh via
hole V7 and the eighth via hole V8 may be located in the
pixel area 310, and the ninth via hole V9 and the tenth via
hole V10 may be located in the pad area 201. The seventh
via hole V7 may be located in the first via hole V1, and the
second passivation layer 15 and the first passivation layer 12
in the seventh via hole V7 are etched away to expose a
surface of the first electrode 31. The eighth via hole V8 may
be located in the second via hole V2, and the second
passivation layer 15 and the first passivation layer 12 in the
eighth via hole V8 are etched away to expose a surface of the
second electrode 32. The ninth via hole V9 may be located
in the third via hole V3, and the second passivation layer 15
and the first passivation layer 12 in the ninth via hole V9 are
etched away to expose a surface of the first bonding elec-
trode 41. The tenth via hole V10 may be located in the fourth
via hole V4, and the second passivation layer 15 and the first
passivation layer 12 in the tenth via hole V10 are etched
away to expose a surface of the second bonding electrode
42.

[0121] In an exemplary implementation, the first via hole
V1, the fifth via hole V5 and the seventh via hole V7 which
are communicated with each other form a first connection
via hole K1, and the first connection via hole K1 is config-
ured so that a subsequently formed positive connection
terminal is connected to the first electrode 31 through this
via hole. The second via hole V2, the sixth via hole V6 and
the eighth via hole V8 which are communicated with each
other form a second connection via hole K2, and the second
connection via hole K2 is configured so that a subsequently
formed negative connection terminal is connected to the
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second electrode 32 through this via hole. The third via hole
V3 and the ninth via hole V9 which are communicated with
each other form a third connection via hole K3, and the third
connection via hole K3 is configured so that a subsequently
formed first bonding terminal is connected to the first
bonding electrode 41 through this via hole. The fourth via
hole V4 and the tenth via hole V10 which are communicated
with each other from a fourth connection via hole K4, and
the fourth connection via hole K4 is configured so that a
subsequently formed second bonding terminal is connected
to the second bonding electrode 42 through this via hole.

[0122] In an exemplary implementation, the second pas-
sivation layer 15 may be made of any one or more of silicon
oxide (SiOx), silicon nitride (SiNx), and silicon oxynitride
(SiON), and may be a single-layer structure or a multi-layer
composite structure.

[0123] In an exemplary implementation, the second pas-
sivation layer 15 may include a first passivation sublayer and
a second passivation sublayer which are stacked, the second
passivation sublayer is arranged on a side of the first
passivation sublayer away from the substrate, the first pas-
sivation sublayer may be made of silicon nitride Si;N,,, and
the second passivation sublayer may be made of loose
silicon nitride Si;N,. Different from ordinary silicon nitride,
for loose silicon nitride, the etching profile may be adjusted
by adjusting the etching rate, but there is little optical
difference between ordinary silicon nitride and loose silicon
nitride.

[0124] Inan exemplary implementation, a thickness of the
first passivation sublayer may be about 80 nm to 250 nm,
and a thickness of the second passivation sublayer may be
about 10 nm to 30 nm. For example, the thickness of the first
passivation sublayer may be about 80 nm, and the thickness
of the second passivation sublayer may be about 20 nm.

[0125] In an exemplary implementation, an overall thick-
ness of the second passivation layer (the sum of the thick-
ness of the first passivation sublayer and the thickness of the
second passivation sublayer) may be about 100 nm to 270
nm. For example, the overall thickness of the second pas-
sivation layer may be about 100 nm.

[0126] (15) A pattern of a second conductive layer is
formed. In an exemplary implementation, forming a pattern
of a second conductive layer may include: depositing a
second metal thin film on the substrate on which the afore-
mentioned patterns are formed, and patterning the second
metal thin film by a patterning process to form a pattern of
a second conductive layer on the second passivation layer
15. The pattern of the second conductive layer at least
includes a positive connection terminal 33, a negative con-
nection terminal 34, a first bonding terminal 43 and a second
bonding terminal 44, as shown in FIG. 8.

[0127] In an exemplary implementation, the positive con-
nection terminal 33 and the negative connection terminal 34
may be located in the pixel area 310, and the first bonding
terminal 43 and the second bonding terminal 44 may be
located in the bonding pad area 201.

[0128] In an exemplary implementation, the positive con-
nection terminal 33 may be connected to the first electrode
31 through the first connection via hole K1, the negative
connection terminal 34 may be connected to the second
electrode 32 through the second connection via hole K2, the
first bonding terminal 43 may be connected to the first
bonding electrode 41 through the third connection via hole
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K3, and the second bonding terminal 44 may be connected
to the second bonding electrode 42 through the fourth
connection via hole K4.

[0129] In the exemplary implementation, the positive con-
nection terminal 33 is configured to be connected to a
positive electrode of a light emitting diode, the negative
connection terminal 34 is configured to be connected to a
negative electrode of the light emitting diode, and the first
bonding terminal 43 and the second bonding terminal 44 are
configured to be bonding-connected to a flexible printed
circuit.

[0130] In an exemplary implementation, the second con-
ductive layer may be a single-layer structure or a multi-layer
structure. For example, the single-layer structure may be
made of copper, and may have a thickness of about 600 nm.
For another example, stacked MoNb/Cu/CuNi may be used
for the multi-layer structure. For the stacked structure
MoNb/Cu/CuNi, a bottom layer is made of a molybdenum-
niobium alloy (MoNb), which may improve adhesion, and a
thickness of the molybdenum-niobium alloy (MoNb) may
be about 20 nm to 40 nm, e.g., 30 nm. A top layer is made
of a copper-nickel alloy (CuNi), which may give consider-
ation to both anti-oxidation and die-bonding firmness, and a
thickness of the copper-nickel alloy (CuNi) may be about 50
nm to 100 nm. In an exemplary implementation, the top
layer may be made of nickel (Ni) or indium tin oxide (ITO),
which is not limited here in the present disclosure.

[0131] (16) A third passivation layer and a pattern of a
black matrix are formed. In an exemplary implementation,
forming the third passivation layer and the pattern of a black
matrix may include: first depositing a third passivation thin
film and then coating a layer of a black matrix thin film on
the substrate on which the aforementioned patterns are
formed, and patterning the black matrix thin film by a
patterning process to form a third passivation layer 16
covering the pattern of the second conductive layer and a
pattern of a black matrix 17 arranged on the third passivation
layer 16, as shown in FIG. 9.

[0132] In an exemplary implementation, the third passi-
vation layer 16 may be located in the pixel area 310, the light
transmitting area 320, and the bonding pad area 201, the
black matrix 17 may be located in the pixel area 310, the
black matrix 17 is provided with a black matrix opening, and
the black matrix 17 in the black matrix opening is removed
to expose the third passivation layer 16.

[0133] In an exemplary implementation, an orthographic
projection of the black matrix 17 on the substrate overlaps
at least partially with orthographic projections of the first
electrode 31 and the second electrode 32 on the substrate,
the orthographic projection of the black matrix 17 on the
substrate overlaps at least partially with orthographic pro-
jections of the positive connection terminal 33 and the
negative connection terminal 34 on the substrate, and the
black matrix 17 is configured to reduce the visibility of the
electrodes and the terminals and improve the display quality
of the display backplane.

[0134] In an exemplary implementation, the black matrix
opening may be located between the first electrode 31 and
the second electrode 32, and the black matrix opening is
configured to receive a first mounting via hole and a second
mounting via hole which are formed subsequently.

[0135] In an exemplary implementation, the third passi-
vation layer 16 may be made of any one or more of silicon
oxide (SiOx), silicon nitride (SiNx), and silicon oxynitride
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(SiON), and may be a single-layer structure or a multi-layer
composite structure. For example, the third passivation layer
16 may be made of silicon nitride Si;N,,.

[0136] Inan exemplary implementation, a thickness of the
third passivation layer may be about 180 nm to 350 nm. For
example, the thickness of the third passivation layer may be
about 180 nm.

[0137] (17) A pattern of a third planarization layer is
formed. In an exemplary implementation, forming the pat-
tern of the third planarization layer may include: coating a
layer of a third planarization thin film on the substrate on
which the aforementioned patterns are formed, and pattern-
ing the third planarization thin film by a patterning process
to form a pattern of a third planarization layer 18. Patterns
of a plurality of via holes are formed on the third planar-
ization layer 18, and the plurality of via holes may at least
include: a first mounting via hole W1, a second mounting via
hole W2 and a bonding via hole W3, as shown in FIG. 10.

[0138] In an exemplary implementation, the third planar-
ization layer 18 may be formed in the pixel area 310, the
light transmitting area 320 and the bonding pad area 201.

[0139] Inan exemplary implementation, the first mounting
via hole W1 and the second mounting via hole W2 may be
located in the pixel area 310. The first mounting via hole W1
may be located in an area where the positive connection
terminal 33 is located, the third planarization layer 18 and
the third passivation layer 16 in the first mounting via hole
W1 are removed to expose a surface of the positive con-
nection terminal 33, and the first mounting via hole W1 is
configured so that a positive electrode of a light emitting
diode is connected to the positive connection terminal 33
through this via hole. The second mounting via hole W2 may
be located in an area where the negative connection terminal
34 is located, the third planarization layer 18 and the third
passivation layer 16 in the second mounting via hole W2 are
removed to expose a surface of the negative connection
terminal 34, and the second mounting via hole W2 is
configured so that a negative electrode of a light emitting
diode is connected to the negative connection terminal 34
through the via hole.

[0140] In an exemplary implementation, the bonding via
hole W3 may be located in the bonding pad area 201, and the
third planarization layer 18 and the third passivation layer 16
in the bonding via hole W3 are removed to expose surfaces
of the first bonding electrode 41 and the second bonding
electrode 42, and the bonding via hole W3 is configured so
that a flexible printed circuit is respectively connected to the
first bonding electrode 41 and the second bonding electrode
42 through this via hole.

[0141] In another exemplary implementation, the third
planarization layer 18 may be formed in the pixel area 310
and the light transmitting area 320, the third planarization
layer 18 of the bonding pad area 201 is removed and the
third passivation layer 16 in the bonding via hole W3 is
removed to expose surfaces of the first bonding electrode 41
and the second bonding electrode 42.

[0142] In an exemplary implementation, the third planar-
ization layer 18 may be made of an organic material, e.g.,
resin or the like.

[0143] Inan exemplary implementation, a thickness of the
third planarization layer may be about 2000 nm to 3000 nm.
For example, the thickness of the third planarization layer
may be about 2200 nm.
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[0144] (18) A pattern of a protective layer is formed. In an
exemplary implementation, forming a pattern of a protective
layer may include: first bonding-connecting a light emitting
diode 50 to the positive connection terminal 33 and the
negative connection terminal 34 of the pixel area 310, and
then coating a layer of a protective thin film to form a pattern
of a protective layer 19 covering the light emitting diode 50,
as shown in FIG. 11.

[0145] Inan exemplary implementation, the light emitting
diode 50 may at least include a luminous body 51, a positive
pin 52 and a negative pin 53, the positive pin 52 and the
negative pin 53 being connected to the luminous body 51.
The positive pin 52 and the negative pin 53 of the light
emitting diode 50 are respectively connected to the positive
connection terminal 33 and the negative connection terminal
34 on the display backplane by a weld material, and a weld
metal includes a tin metal or a soldering tin silver alloy,
which is not limited here in the present disclosure.

[0146] In an exemplary implementation, the protective
layer 19 may be located in the pixel area 310 and the light
transmitting area 320.

[0147] In another exemplary implementation, the protec-
tive layer 19 may be located in the pixel area 310, the light
transmitting area 320 and the bonding pad area 201, and the
protective layer 19 of the pad area 201, or the protective
layer 19 and the third planarization layer of the pad area 201
are to be removed in a subsequent bonding process.
[0148] In an exemplary implementation, the protective
layer 19 may be made of a material with a high transmit-
tance, such as polyethylene terephthalate (PET).

[0149] (19) A pattern of an antireflection layer is formed.
In an exemplary implementation, forming the pattern of the
antireflection layer may include: depositing a layer of an
antireflection thin film on the substrate on which the afore-
mentioned patterns are formed, and patterning the antire-
flection thin film by a patterning process to form a pattern of
an antireflection layer 20, as shown in FIG. 12.

[0150] In an exemplary implementation, the antireflection
layer 20 may be formed only in the light transmitting area
320, and the antireflection layer 20 is arranged on the third
planarization layer 18 of the light transmitting area 320.
[0151] In an exemplary implementation, the plurality of
film layers in the light transmitting area will cause light to
be reflected at interfaces of the plurality of film layers,
resulting in a phase difference in emitted light, leading to a
reduction in light transmittance at certain wavelengths. In
the present disclosure, by arranging an antireflection layer
configured so that light that would otherwise be reflected
passes through an antireflection film and then becomes
coherent to cancel out, all light in the corresponding wave-
lengths passes through the display backplane, thereby
achieving the effect of increasing the transmittance.

[0152] In an exemplary implementation, a material of the
antireflection layer 20 may be an inorganic material, e.g.,
magnesium fluoride MgF, or the like.

[0153] Inan exemplary implementation, a thickness of the
antireflection layer may be about 50 nm to 500 nm. For
example, the thickness of the antireflection layer may be
about 100 nm.

[0154] So far, the preparation of the display backplane
according to an exemplary embodiment of the present
disclosure is completed. The pixel area 310 of the display
backplane may include a buffer layer 11, a first conductive
layer, a first passivation layer 12, a first planarization layer
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13, a second planarization layer 14, a second passivation
layer 15, a second conductive layer, a third passivation layer
16, a black matrix 17, a third planarization layer 18, and a
protective layer 19 which are stacked on a substrate 10. The
first conductive layer may include a first electrode 31 and a
second electrode 32, and the second conductive layer may
include a positive connection terminal 33 and a negative
connection terminal 34, the positive connection terminal 33
is connected to the first electrode 31 through a via hole and
the negative connection terminal 34 is connected to the
second electrode 32 through a via hole. The light transmit-
ting area 320 of the display backplane may include a buffer
layer 11, a first passivation layer 12, a first planarization
layer 13, a second planarization layer 14, a second passiva-
tion layer 15, a third passivation layer 16, a third planariza-
tion layer 18, a protective layer 19, and an antireflection
layer 20 which are stacked on a substrate 10. The bonding
pad area 201 of the display backplane may include a buffer
layer 11, a first conductive layer, a first passivation layer 12,
a first planarization layer 13, a second passivation layer 15,
a second conductive layer, a third passivation layer 16, and
a third planarization layer 18 which are stacked on a
substrate 10. The first conductive layer may include a first
bonding electrode 41 and a second bonding electrode 42, the
second conductive layer may include a first bonding termi-
nal 43 and a second bonding terminal 44, the first bonding
terminal 43 is connected to the first bonding electrode 41
through a via hole, and the second bonding terminal 44 is
connected to the second bonding electrode 42 through a via
hole.

[0155] In an exemplary implementation, optical simula-
tions are performed for display backplanes without and with
an antireflection layer. The results of the optical simulations
show that when the light transmitting area 320 is not
provided with an antireflection layer 20, the transmittance of
the light transmitting area 320 is about 84.15%; and when
the light transmitting area 320 is provided with the antire-
flection layer, the transmittance of the light transmitting area
320 is about 87.49%, with an increase of 3.34% and an
improvement proportion of 3.97%. In the optical simula-
tions, the thickness parameters of the various film layers in
the light transmitting area 320 are as follows. The thickness
of the buffer layer is about 300 nm, the thickness of the first
passivation layer is about 150 nm, the sum of the thicknesses
of the first planarization layer and the second planarization
layer is about 9000 nm, the thickness of the second passi-
vation layer (the thickness of the first passivation sublayer is
about 80 nm and the thickness of the second passivation
sublayer is about 20 nm) is about 100 nm, the thickness of
the third passivation layer is about 180 nm, the thickness of
the third planarization layer is about 2200 nm, and the
thickness of the antireflection layer is about 100 nm.

[0156] As can be seen from the structure and the prepa-
ration flow of the display backplane described in the exem-
plary embodiments of the present disclosure, in a display
backplane according to an exemplary embodiment of the
present disclosure, by arranging an antireflection layer in the
light transmitting area, the transmittance of the light trans-
mitting area is effectively increased and the transmittance of
the light transmitting area can reach 87.49%, thereby
improving the overall transmittance of the display back-
plane, which can meet the requirement of transmittance in
the application to common indoor scenes. In an exemplary
embodiment of the present disclosure, by the design of the
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thickness of the organic material layer to use a three-layer
planarization layer structure in the pixel area and a one-layer
or two-layer planarization layer structure in the bonding
area, the height difference of the bonding area is effectively
reduced, which avoids poor bonding caused by a relatively
large height difference, and can improve the quality of the
bonding process and improve the yield of the display
backplane. The preparation process of the display backplane
according to an exemplary embodiment of the present
disclosure may be compatible well with an existing prepa-
ration process, and the process is simple to implement and
is easy to carry out, and has a high production efficiency, a
low production cost and a high yield.

[0157] FIG. 13 is a schematic diagram of a sectional
structure of another display backplane according to an
exemplary embodiment of the present disclosure, illustrating
sectional structures of a pixel area 310 and a light transmit-
ting area 320 in a display area and a bonding pad area 201
in a bonding area 200. As shown in FIG. 13, in an exemplary
implementation, the pixel area 310 of the display backplane
may include a substrate 10, a pixel structure layer arranged
on the substrate 10, and a protective layer 19 arranged on a
side of the pixel structure layer away from the substrate; the
light transmitting area 320 of the display backplane may
include a substrate 10, a light transmitting structure layer
arranged on the substrate 10, and a protective layer 19
arranged on a side of the light transmitting structure layer
away from the substrate; and the bonding pad area 201 of the
display backplane may include a substrate 10 and a bonding
structure layer arranged on the substrate 10. In an exemplary
implementation, the structures of the pixel structure layer of
the pixel area 310 and the bonding structure layer of the light
transmitting area 320 may be similar to the structures in the
embodiment shown in FIG. 3, which will not be repeated
here.

[0158] Inan exemplary implementation, light transmitting
holes TV may be provided on the light transmitting structure
layer of the light transmitting area 320, and the protective
layer 19 fills the light transmitting holes TV.

[0159] In an exemplary implementation, the light trans-
mitting holes TV may include a through hole penetrating a
buffer layer 11, a through hole penetrating a first passivation
layer 12, a through hole penetrating a first planarization
layer 13, a through hole penetrating a second planarization
layer 14, a through hole penetrating a second passivation
layer 15, a through hole penetrating a third passivation layer
16 and a through hole penetrating a third planarization layer
18. The through holes above are communicated with each
other. That is, the buffer layer 11, the first passivation layer
12, the first planarization layer 13, the second planarization
layer 14, the second passivation layer 15, the third passiva-
tion layer 16 and the third planarization layer 18 in the light
transmitting holes TV may be removed, and the light trans-
mitting holes TV may expose a surface of the substrate.

[0160] In an exemplary implementation, a preparation
process of a display backplane according to an exemplary
embodiment of the present disclosure may include the
following operations.

[0161] (21) A pattern of a first conductive layer is formed.
In the exemplary implementation, the structures and pro-
cesses of a buffer layer and a first conductive layer formed
may be the same as those in the foregoing exemplary
embodiments, which will not be described further here.
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[0162] (22) A first passivation layer and a pattern of a first
planarization layer are formed. In an exemplary implemen-
tation, forming the first passivation layer and the pattern of
the first planarization layer may include: depositing a first
passivation thin film first on a substrate on which the
aforementioned pattern is formed, then coating a layer of a
first planarization thin film, and patterning the first planar-
ization thin film by a patterning process to form a first
passivation layer 12 covering the pattern of the first con-
ductive layer, and a pattern of a first planarization layer 13
arranged on the first passivation layer 12. Patterns of a
plurality of via holes are formed on the first planarization
layer 13, and the plurality of via holes may at least include:
a first via hole V1, a second via hole V2, a third via hole V3,
a fourth via hole V4 and a first light transmitting hole TV1,
as shown in FIG. 14.

[0163] In an exemplary implementation, the structures of
the first passivation layer 12, the first via hole V1, the second
via hole V2, the third via hole V3 and the fourth via hole V4
may be the same as those in the foregoing exemplary
embodiments, which will not be described further here.
[0164] In an exemplary implementation, the first light
transmitting hole TV1 may be located in the light transmit-
ting area 320, and the first light transmitting hole TV1 may
include a through hole penetrating the first planarization
layer 13. That is, the first planarization layer 13 in the first
light transmitting hole TV1 is removed to expose the first
passivation layer 12 of the light transmitting area 320.
[0165] (23) A pattern of a second planarization layer is
formed. In an exemplary implementation, forming the pat-
tern of the second planarization layer may include: coating
a layer of a second planarization thin film on the substrate on
which the aforementioned patterns are formed, and pattern-
ing the second planarization thin film by a patterning process
to form a pattern of a second planarization layer 14 on the
first planarization layer 13. Patterns of a plurality of via
holes are formed on the second planarization layer 14, and
the plurality of via holes may at least include: a fifth via hole
V5 and a sixth via hole V6, as shown in FIG. 15.

[0166] In an exemplary implementation, the second pla-
narization layer 14 is formed only in the pixel area 310, and
the second planarization layer 14 in the light transmitting
area 320 and the bonding pad area 201 is removed.

[0167] In an exemplary implementation, the structures of
the fifth via hole V5 and the sixth via hole V6 may be the
same as those in the foregoing exemplary embodiments,
which will not be repeated here.

[0168] (24) A pattern of a second passivation layer is
formed. In an exemplary implementation, forming the pat-
tern of the second passivation layer may include: depositing
a second passivation thin film on the substrate on which the
aforementioned patterns are formed, and patterning the
second passivation thin film by a patterning process to form
a pattern of a second passivation layer 15. Patterns of a
plurality of via holes are formed on the second passivation
layer 15, and the plurality of via holes may at least include:
a seventh via hole V7, an eighth via hole V8, a ninth via hole
V9, a tenth via hole V10 and a second light transmitting hole
TV2, as shown in FIG. 16.

[0169] In an exemplary implementation, the structures of
the seventh via hole V7, the eighth via hole V8, the ninth via
hole V9 and the tenth via hole V10 may be the same as those
in the foregoing exemplary embodiments, which will not be
repeated here.



US 2024/0177634 Al

[0170] In an exemplary implementation, the second light
transmitting hole TV2 may be located in the first light
transmitting hole TV1 of the light transmitting area 320, and
the second light transmitting hole TV2 is communicated
with the first light transmitting hole TV1. The second light
transmitting hole TV2 may include a through hole penetrat-
ing the second passivation layer 15, a through hole penetrat-
ing the first passivation layer 12 and a through hole pen-
etrating the buffer layer 11, and the through holes above are
communicated with each other. That is, the second passiva-
tion layer 15, the first passivation layer 12 and the buffer
layer 11 in the second light transmitting hole TV?2 are etched
away to expose the substrate 10 of the light transmitting area
320.

[0171] (25) A pattern of a second conductive layer is
formed. In an exemplary implementation, the structure and
process of the formed second conductive layer may be the
same as those in the foregoing exemplary embodiments, as
shown in FIG. 17, which will not be described further here.
[0172] (26) A third passivation layer and a pattern of a
black matrix are formed. In an exemplary implementation,
forming the third passivation layer and the pattern of the
black matrix may include: first depositing a third passivation
thin film on the substrate on which the aforementioned
patterns are formed, then coating a layer of a black matrix
thin film, and patterning the black matrix thin film by a
patterning process to form a third passivation layer 16
covering the pattern of the second conductive layer and a
pattern of a black matrix 17 arranged on the third passivation
layer 16, as shown in FIG. 18.

[0173] In an exemplary implementation, the third passi-
vation layer 16 may be located in the pixel area 310, the light
transmitting area 320 and the bonding pad area 201, and the
third passivation layer 16 of the light transmitting area 320
is arranged on a side wall and a bottom surface of the second
light transmitting hole TV2.

[0174] In an exemplary implementation, the structure of
the black matrix 17 may be the same as that in the foregoing
exemplary embodiments, which will not be repeated here.

[0175] (27) A pattern of a third planarization layer is
formed. In an exemplary implementation, forming the pat-
tern of the third planarization layer may include: coating a
layer of a third planarization thin film on the substrate on
which the aforementioned patterns are formed, and pattern-
ing the third planarization thin film by a patterning process
to form a pattern of a third planarization layer 18. Patterns
of a plurality of via holes are formed on the third planar-
ization layer 18, and the plurality of via holes may at least
include: a first mounting via hole W1, a second mounting via
hole W2, a bonding via hole W3, and a light transmitting
hole TV, as shown in FIG. 19.

[0176] In an exemplary implementation, the third planar-
ization layer 18 is formed in the pixel area 310, the light
transmitting area 320 and the pad area 201.

[0177] In an exemplary implementation, the structures of
the first mounting via hole W1, the second mounting via hole
W2 and the bonding via hole W3 may be the same as those
in the foregoing exemplary embodiments, which will not be
repeated here.

[0178] In an exemplary implementation, the light trans-
mitting hole TV may be located in the light transmitting area
320, and the light transmitting hole TV may include a
through hole penetrating the third planarization layer 18 and
athrough hole penetrating the third passivation layer 16. The
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through holes above are communicated with each other. That
is, the third planarization layer 18 and the third passivation
layer 16 in the light transmitting hole TV are removed to
expose the substrate 10 of the light transmitting area 320.
[0179] (28) A pattern of a protective layer is formed. In an
exemplary implementation, forming the pattern of the pro-
tective layer may include: first bonding-connecting a light
emitting diode 50 to the positive connection terminal 33 and
the negative connection terminal 34 of the pixel area 310,
and then coating a layer of a protective thin film to form a
pattern of a protective layer 19 covering the light emitting
diode and the light transmitting hole TV, as shown in FIG.
20.

[0180] In an exemplary implementation, the protective
layer 19 may be located in the pixel area 310 and the light
transmitting area 320, and the protective layer 19 in the light
transmitting area 320 fills the light transmitting hole TV.
[0181] So far, the preparation of the display backplane
according to an exemplary embodiment of the present
disclosure is completed. The film layer structures of the
pixel area 310 and the bonding pad area 201 of the display
backplane are the same as those in the foregoing exemplary
embodiments. The light transmitting area 320 of the display
backplane may include a light transmitting structure layer
arranged on the substrate 10, the light transmitting structure
layer is provided with light transmitting holes, and the film
layers in the light transmitting holes are removed, and the
protective layer 19 fills the light transmitting holes. The light
transmitting structure layer may include a buffer layer 11, a
first passivation layer 12, a first planarization layer 13, a
second planarization layer 14, a second passivation layer 15,
a third passivation layer 16 and a third planarization layer 18
which are stacked.

[0182] In an exemplary implementation, optical simula-
tions are performed for display backplanes without and with
light transmitting holes. The results of the optical simula-
tions show that when the light transmitting area 320 is not
provided with light transmitting holes, the transmittance of
the light transmitting area 320 is about 84.15%; and when
the light transmitting area 320 is provided with light trans-
mitting holes, the transmittance of the light transmitting area
320 is about 91%, with an increase of 6.85% and an
improvement proportion of 8.14%. The thickness param-
eters of the various film layers are the same as those in the
foregoing exemplary embodiments.

[0183] As can be seen from the structure and preparation
flow of the display backplane described in the present
exemplary embodiment, in the display backplane according
to an exemplary embodiment of the present disclosure, by
providing light transmitting holes in the light transmitting
area, the absorption of light by corresponding film layers
may be reduced, and a decrease in transmittance caused by
reflection of light at the interfaces of multiple film layers can
be avoided, which effectively increases the transmittance of
the light transmitting area, and the transmittance of the light
transmitting area can reach 91%, thereby improving the
overall transmittance of the display backplane, which can
meet the requirement of transmittance in the application to
ordinary indoor scenes.

[0184] FIG. 21 is a schematic diagram of a sectional
structure of still another display backplane according to an
exemplary embodiment of the present disclosure, illustrating
sectional structures of a pixel area 310 and a light transmit-
ting area 320 in a display area and a bonding pad area 201
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in a bonding area 200. As shown in FIG. 21, in an exemplary
implementation, the structures of the pixel structure layer,
the light transmitting structure layer and the bonding struc-
ture layer of the display backplane may be substantially
similar to those in the embodiment shown in FIG. 13, except
for the provision of an antireflection layer 20 in the light
transmitting area 320.

[0185] In an exemplary implementation, the antireflection
layer 20 may be formed only in the light transmitting area
320, and the antireflection layer 20 is arranged on the
protective layer 19 of the light transmitting area 320. The
antireflection layer 20 is configured so that light that would
otherwise be reflected passes through an antireflection film
and then becomes coherent to cancel out, thereby allowing
all light in the corresponding wavelengths to pass through
the display backplane, achieving the effect of increasing the
transmittance.

[0186] In an exemplary implementation, a material of the
antireflection layer 20 may be magnesium fluoride MgF, or
the like, and a thickness of the antireflection layer may be
about 50 nm to 500 nm. For example, the thickness of the
antireflection layer may be about 100 nm.

[0187] In an exemplary implementation, the preparation
process of the display backplane according to an exemplary
embodiment of the present disclosure may be substantially
similar to the preparation process in the embodiment shown
in FIG. 13, except that after the formation of the protective
layer 19, an antireflection thin film is deposited, and the
antireflection thin film is patterned by a patterning process to
form a pattern of an antireflection layer 20.

[0188] In an exemplary implementation, optical simula-
tions are performed for display backplanes without and with
light transmitting holes and an antireflection layer. The
results of the optical simulations show that when the light
transmitting area 320 is not provided with the light trans-
mitting holes and the antireflection layer, the transmittance
of the light transmitting area 320 is about 84.15%; and when
the light transmitting area 320 is provided with the light
transmitting holes and the antireflection layer, the transmit-
tance of the light transmitting area 320 is about 95.05%, with
an increase of 10.9% and an improvement proportion of
12.95%. The thickness parameters of the various film layers
are the same as those in the foregoing exemplary embodi-
ments.

[0189] As can be seen from the structure and the prepa-
ration flow of the display backplane described in the present
exemplary embodiment, in the display backplane according
to an exemplary embodiment of the present disclosure, by
arranging light transmitting holes and an antireflection layer
in the light transmitting area, the transmittance of the light
transmitting area is increased to the largest extent, and the
transmittance of the light transmitting area can reach
95.05%, thereby greatly improving the overall transmittance
of the display backplane, which can meet the requirement of
transmittance in the application to common indoor scenes.
[0190] FIG. 22 is a schematic diagram of a sectional
structure of still another display backplane according to an
exemplary embodiment of the present disclosure, illustrating
sectional structures of a pixel area 310 and a light transmit-
ting area 320 in a display area and a bonding pad area 201
in a bonding area 200. As shown in FIG. 22, in an exemplary
implementation, the structures of the pixel structure layer
and the bonding structure layer of the display backplane may
be substantially similar to those in the embodiment shown in
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FIG. 13, and a light transmitting hole is provided on the light
transmitting structure layer of the display backplane. The
difference is that the light transmitting hole is a through hole
penetrating an organic material layer, i.e., the organic mate-
rial layer in the light transmitting hole is removed, and the
light transmitting hole may expose a surface of an inorganic
material layer.

[0191] Inan exemplary implementation, in the light trans-
mitting structure layer of the light transmitting area 320, the
first planarization layer 13, the second planarization layer 14
and the third planarization layer 18 may form an organic
material layer, and the buffer layer 11, the first passivation
layer 12, the second passivation layer 15 and the third
passivation layer 16 may form an inorganic material layer.
[0192] In an exemplary implementation, the buffer layer
11 of the light transmitting area 320 is arranged on the
substrate 10, the first passivation layer 12 is arranged on a
side of the buffer layer 11 away from the substrate, the
second passivation layer 15 is arranged on a side of the first
passivation layer 12 away from the substrate, the third
passivation layer 16 is arranged on a side of the second
passivation layer 15 away from the substrate, and the light
transmitting hole TV is arranged on a side of the third
passivation layer 16 away from the substrate.

[0193] In an exemplary implementation, the light trans-
mitting holes are respectively provided in the first planar-
ization layer 13, the second planarization layer 14 and the
third planarization layer 18 of the organic material layer, and
include through holes penetrating the first planarization
layer 13, the second planarization layer 14 and the third
planarization layer 18 respectively, the through holes above
are communicated with each other, and the first planariza-
tion layer 13, the second planarization layer 14 and the third
planarization layer 18 in the light transmitting holes are
removed, and the light transmitting holes expose a surface of
the third passivation layer 16.

[0194] In an exemplary implementation, the preparation
process of the display backplane according to an exemplary
embodiment of the present disclosure may be substantially
similar to the preparation process in the embodiment shown
in FIG. 13, except that in forming the pattern of the second
passivation layer in step (24), no second light transmitting
hole is formed, i.e., the buffer layer 11, the first passivation
layer 12 and the second passivation layer 15 in the light
transmitting area 320 are retained; and in forming the pattern
of the third planarization layer in step (27), only the third
planarization layer 18 is removed from the formed light
transmitting hole TV, and the third passivation layer 16 of
the light transmitting area 320 is retained.

[0195] In some possible exemplary implementations, the
structure of the light transmitting hole of the light transmit-
ting structure layer in the present exemplary embodiment
may be a through hole penetrating the inorganic material
layer, the inorganic material layer in the light transmitting
hole is removed, and the light transmitting hole may expose
a surface of the organic material layer. In some other
possible exemplary implementations, the light transmitting
hole may be provided on a portion of the organic material
layer and a portion of the inorganic material layer. In some
further possible exemplary implementations, the light trans-
mitting hole may be provided on any combination of film
layers of the light transmitting structure layer, i.e., the light
transmitting hole provided on the light transmitting structure
layer may include any one or more of: a through hole
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penetrating the buffer layer 11, a through hole penetrating
the first passivation layer 12, a through hole penetrating the
first planarization layer 13, a through hole penetrating the
second planarization layer 14, a through hole penetrating the
second passivation layer 15, a through hole penetrating the
third passivation layer 16, and a through hole penetrating the
third planarization layer 18, which is not limited here in the
present disclosure.

[0196] In an exemplary implementation, optical simula-
tions are performed for display backplanes without light
transmitting holes and with light transmitting holes on the
organic material layer. The results of the optical simulations
show that when the light transmitting area 320 is not
provided with the light transmitting holes, the transmittance
of the light transmitting area 320 is about 84.15%; and when
the organic material layer of the light transmitting area 320
is provided with the light transmitting holes, the transmit-
tance of the light transmitting area 320 is about 84.48%, with
an increase of 0.33% and an improvement proportion of
3.92%. The thickness parameters of the various film layers
are the same as those in the foregoing exemplary embodi-
ments.

[0197] As can be seen from the structure and preparation
flow of the display backplane described in the present
exemplary embodiment, in the display backplane according
to an exemplary embodiment of the present disclosure, by
providing light transmitting holes on the organic material
layer of the light transmitting area, the transmittance of the
light transmitting area is increased to a certain extent.
[0198] FIG. 23 is a schematic diagram of a sectional
structure of still another display backplane according to an
exemplary embodiment of the present disclosure, illustrating
sectional structures of a pixel area 310 and a light transmit-
ting area 320 in a display area and a bonding pad area 201
in a bonding area 200. As shown in FIG. 23, in an exemplary
implementation, the structures of the pixel structure layer,
the light transmitting structure layer and the bonding struc-
ture layer of the display backplane may be substantially
similar to those in the embodiment shown in FIG. 22, except
for the provision of an antireflection layer 20 in the light
transmitting area 320.

[0199] In an exemplary implementation, the antireflection
layer 20 may be formed only in the light transmitting area
320, and the antireflection layer 20 is arranged on the
protective layer 19 of the light transmitting area 320. The
antireflection layer 20 is configured so that light that would
otherwise be reflected passes through an antireflection film
and then becomes coherent to cancel out, thereby allowing
all light in the corresponding wavelengths to pass through
the display backplane, achieving the effect of increasing the
transmittance.

[0200] In an exemplary implementation, a material of the
antireflection layer 20 may be magnesium fluoride MgF, or
the like, and a thickness of the antireflection layer may be
about 50 nm to 500 nm. For example, the thickness of the
antireflection layer may be about 100 nm.

[0201] In an exemplary implementation, the preparation
process of the display backplane according to an exemplary
embodiment of the present disclosure may be substantially
similar to the preparation process in the embodiment shown
in FIG. 22, except that after the formation of the protective
layer 19, an antireflection thin film is deposited, and the
antireflection thin film is patterned by a patterning process to
form a pattern of an antireflection layer 20.
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[0202] In an exemplary implementation, optical simula-
tions are performed for display backplanes without an
antireflection layer and light transmitting holes, and with an
antireflection layer and light transmitting holes on the
organic material layer. The results of the optical simulations
show that when the light transmitting area 320 is not
provided with the light transmitting holes and the antire-
flection layer, the transmittance of the light transmitting area
320 is about 84.15%; and when the organic material layer of
the light transmitting area 320 is provided with the light
transmitting holes and the light transmitting area 320 is
provided with the antireflection layer, the transmittance of
the light transmitting area 320 is about 90.47%, with an
increase of 6.32% and an improvement proportion of 7.51%.
The thickness parameters of the various film layers are the
same as those in the foregoing exemplary embodiments.
[0203] As can be seen from the structure and preparation
flow of the display backplane described in the present
exemplary embodiment, in the display backplane according
to an exemplary embodiment of the present disclosure, by
arranging an antireflection layer in the light transmitting area
and light transmitting holes on the organic material layer, the
transmittance of the light transmitting area is effectively
increased, and the transmittance of the light transmitting
area can reach 90.47%, thereby improving the overall trans-
mittance of the display backplane, which can meet the
requirement of transmittance in the application to common
indoor scenes.

[0204] FIG. 24 is a schematic diagram of a sectional
structure of still another further display backplane according
to an exemplary embodiment of the present disclosure,
illustrating sectional structures of a pixel area 310 and a light
transmitting area 320 in a display area and a bonding pad
area 201 in a bonding area 200. As shown in FIG. 24, in an
exemplary implementation, the structures of the pixel struc-
ture layer, the light transmitting structure layer and the
bonding structure layer of the display backplane may be
substantially similar to those in the embodiment shown in
FIG. 3, except that an antireflection layer 20 may be
arranged on a side of the substrate 10 away from the light
transmitting structure layer.

[0205] In an exemplary implementation, the preparation
process of the display backplane in an exemplary embodi-
ment of the present disclosure may be substantially similar
to the preparation process in the embodiment shown in FIG.
3, except that the antireflection layer 20 is formed on a side
of the substrate 10 first, then the substrate 10 is turned over,
and the pixel structure layer of the pixel area 310, the light
transmitting structure layer of the light transmitting area 320
and the bonding structure layer of the bonding pad area 201
are prepared on the other side of the substrate 10 according
to steps (11) to (17).

[0206] In an exemplary implementation, the antireflection
layer 20 may be located in an area where the light trans-
mitting area 320 is located.

[0207] In some possible exemplary implementations, the
antireflection layer 20 of the present exemplary embodiment
may be arranged on a side of the substrate away from the
light transmitting structure layer in the structure shown in
FIG. 20 and may be located in an area where the light
transmitting area 320 is located. In some other possible
exemplary implementations, the antireflection layer 20 of
the present exemplary embodiment may be arranged on a
side of the substrate away from the light transmitting struc-
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ture layer in the structure shown in FIG. 22 and may be
located in an area where the light transmitting area 320 is
located. In some further possible exemplary implementa-
tions, the antireflection layer 20 of the present exemplary
embodiment may be arranged on a side of the substrate with
another structure away from the light transmitting structure
layer and may be located in an area where the light trans-
mitting area 320 is located, which is not limited here in the
present disclosure.

[0208] Inthe display backplane according to an exemplary
embodiment of the present disclosure, the transmittance of
the light transmitting area may also be increased.

[0209] An exemplary embodiment of the present disclo-
sure further provides a method for preparing a display
backplane, which is used for preparing the display back-
plane in the aforementioned exemplary embodiment. The
display backplane may include a plurality of display units,
at least one display unit may include a pixel area and a light
transmitting area, the pixel area is configured to perform
image display, and the light transmitting area is configured
to transmit light. In an exemplary implementation, the
preparation method may include: forming a light transmit-
ting structure layer on the substrate of the light transmitting
area, the light transmitting structure layer being provided
with light transmitting holes.

[0210] In an exemplary implementation, forming the light
transmitting structure layer on the substrate of the light
transmitting area includes: forming a light transmitting
structure layer including an inorganic material layer and an
organic material layer on the substrate of the light transmit-
ting area, and the light transmitting holes provided on the
light transmitting structure layer include any one or more of:
a through hole penetrating the inorganic material layer and
a through hole penetrating the organic material layer.
[0211] In an exemplary implementation, forming the light
transmitting structure layer on the substrate of the light
transmitting area includes: forming a buffer layer on the
substrate, forming a first passivation layer on the buffer
layer, forming a first planarization layer on the first passi-
vation layer, forming a second planarization layer on the first
planarization layer, forming a second passivation layer on
the second planarization layer, forming a third passivation
layer on the second passivation layer, and forming a third
planarization layer on the third passivation layer; The light
transmitting holes provided on the light transmitting struc-
ture layer include any one or more of: a through hole
penetrating the buffer layer, a through hole penetrating the
first passivation layer, a through hole penetrating the first
planarization layer, a through hole penetrating the second
planarization layer, a through hole penetrating the second
passivation layer, a through hole penetrating the third pas-
sivation layer, and a through hole penetrating the third
planarization layer.

[0212] The present disclosure further provides a display
apparatus, including the display backplane in the aforemen-
tioned exemplary embodiment. The display apparatus may
be any product or component with a display function, such
as a mobile phone, a tablet computer, a television, a display,
a laptop computer, a digital photo frame, or a navigator.
[0213] Although the implementations disclosed in the
present disclosure are described as above, the described
contents are only implementations which are used in order
to facilitate understanding of the present disclosure, and are
not intended to limit the present invention. Any skilled
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person in the art to which the present disclosure pertains may
make any modifications and variations in forms and details
of implementation without departing from the spirit and
scope of the present disclosure. However, the patent protec-
tion scope of the present invention should be subject to the
scope defined by the appended claims.

1. A display backplane, comprising a plurality of display
units, wherein

at least one display unit comprises a pixel area and a light
transmitting area, the pixel area is configured to per-
form image display and the light transmitting area is
configured to transmit light; in a direction perpendicu-
lar to the display backplane, the light transmitting area
comprises a substrate and a light transmitting structure
layer arranged on the substrate, and the light transmit-
ting structure layer is provided with light transmitting
holes.

2. The display backplane according to claim 1, wherein
the light transmitting structure layer comprises an inorganic
material layer and an organic material layer, and the light
transmitting holes provided on the light transmitting struc-
ture layer comprise any one or more of: a through hole
penetrating the inorganic material layer and a through hole
penetrating the organic material layer.

3. The display backplane according to claim 1, wherein
the light transmitting structure layer comprises: a buffer
layer arranged on the substrate, a first passivation layer
arranged on a side of the buffer layer away from the
substrate, a first planarization layer arranged on a side of the
first passivation layer away from the substrate, a second
planarization layer arranged on a side of the first planariza-
tion layer away from the substrate, a second passivation
layer arranged on a side of the second planarization layer
away from the substrate, a third passivation layer arranged
on a side of the second passivation layer away from the
substrate, and a third planarization layer arranged on a side
of the third passivation layer away from the substrate; and
the light transmitting holes provided on the light transmit-
ting structure layer comprise any one or more of: a through
hole penetrating the buffer layer, a through hole penetrating
the first passivation layer, a through hole penetrating the first
planarization layer, a through hole penetrating the second
planarization layer, a through hole penetrating the second
passivation layer, a through hole penetrating the third pas-
sivation layer, and a through hole penetrating the third
planarization layer.

4. The display backplane according to claim 3, wherein
the second passivation layer comprises a first passivation
sublayer and a second passivation sublayer, the second
passivation sublayer is arranged on a side of the first
passivation sublayer away from the substrate, a material of
the first passivation sublayer comprises silicon nitride, and
a material of the second passivation sublayer comprises
loose silicon nitride.

5. The display backplane according to claim 1, wherein
the light transmitting area further comprises a protective
layer arranged on a side of the light transmitting structure
layer away from the substrate, and the light transmitting
holes are filled by the protective layer.

6. The display backplane according to claim 5, wherein
the light transmitting area further comprises an antireflection
layer arranged on a side of the protective layer away from
the substrate.
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7. The display backplane according to claim 6, wherein a
material of the antireflection layer comprises magnesium
fluoride.

8. The display backplane according to claim 6, wherein a
thickness of the antireflection layer is 50 nm to 500 nm.

9. The display backplane according to claim 1, wherein
the light transmitting area further comprises an antireflection
layer arranged on a side of the substrate away from the light
transmitting structure layer.

10. The display backplane according to claim 1, wherein
the display backplane comprises a display area and a bond-
ing area located on at least one side of the display area, the
plurality of display units are located in the display area; in
the direction perpendicular to the display backplane, the
pixel area comprises the substrate and a pixel structure layer
arranged on the substrate, the bonding area comprises the
substrate and a bonding structure layer arranged on the
substrate, the pixel structure layer and the bonding structure
layer each comprise an inorganic material layer, a conduc-
tive layer and an organic material layer, and a thickness of
the organic material layer in the bonding structure layer is
smaller than a thickness of the organic material layer in the
pixel structure layer.

11. The display backplane according to claim 10, wherein
the pixel structure layer at least comprises: a buffer layer
arranged on the substrate, a first conductive layer arranged
on a side of the buffer layer away from the substrate and
comprising a first electrode and a second electrode, a first
passivation layer arranged on a side of the first conductive
layer away from the substrate, a first planarization layer
arranged on a side of the first passivation layer away from
the substrate, a second planarization layer arranged on a side
of the first planarization layer away from the substrate, a
second passivation layer arranged on a side of the second
planarization layer away from the substrate, and a second
conductive layer arranged on a side of the second passiva-
tion layer away from the substrate and comprising a positive
connection terminal and a negative connection terminal; and
the bonding structure layer at least comprises: a buffer layer
arranged on the substrate, a first conductive layer arranged
on a side of the buffer layer away from the substrate and
comprising a first bonding electrode and a second bonding
electrode, a first passivation layer arranged on a side of the
first conductive layer away from the substrate, a first pla-
narization layer arranged on a side of the first passivation
layer away from the substrate, a second passivation layer
arranged on a side of the first planarization layer away from
the substrate, and a second conductive layer arranged on a
side of the second passivation layer away from the substrate
and comprising a first bonding terminal and a second
bonding terminal.

12. A display apparatus, comprising the display backplane
according to claim 1.

13. A method for preparing a display backplane, the
display backplane comprising a plurality of display units, at
least one display unit comprising a pixel area and a light
transmitting area, the pixel area being configured to perform
image display and the light transmitting area being config-
ured to transmit light; the method comprising:

forming a light transmitting structure layer on a substrate
of the light transmitting area, the light transmitting
structure layer being provided with light transmitting
holes.
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14. The method according to claim 13, wherein forming
the light transmitting structure layer on the substrate of the
light transmitting area comprises: forming the light trans-
mitting structure layer comprising an inorganic material
layer and an organic material layer on the substrate of the
light transmitting area; and the light transmitting holes
provided on the light transmitting structure layer comprise
any one or more of: a through hole penetrating the inorganic
material layer and a through hole penetrating the organic
material layer.

15. The method according to claim 13, wherein forming
the light transmitting structure layer on the substrate of the
light transmitting area comprises: forming a buffer layer on
the substrate, forming a first passivation layer on the buffer
layer, forming a first planarization layer on the first passi-
vation layer, forming a second planarization layer on the first
planarization layer, forming a second passivation layer on
the second planarization layer, forming a third passivation
layer on the second passivation layer, and forming a third
planarization layer on the third passivation layer, wherein

the light transmitting holes provided on the light trans-

mitting structure layer comprise any one or more of: a
through hole penetrating the buffer layer, a through
hole penetrating the first passivation layer, a through
hole penetrating the first planarization layer, a through
hole penetrating the second planarization layer, a
through hole penetrating the second passivation layer,
a through hole penetrating the third passivation layer,
and a through hole penetrating the third planarization
layer.

16. The display backplane according to claim 2, wherein
the display backplane comprises a display area and a bond-
ing area located on at least one side of the display area, the
plurality of display units are located in the display area; in
the direction perpendicular to the display backplane, the
pixel area comprises the substrate and a pixel structure layer
arranged on the substrate, the bonding area comprises the
substrate and a bonding structure layer arranged on the
substrate, the pixel structure layer and the bonding structure
layer each comprise an inorganic material layer, a conduc-
tive layer and an organic material layer, and a thickness of
the organic material layer in the bonding structure layer is
smaller than a thickness of the organic material layer in the
pixel structure layer.

17. The display backplane according to claim 3, wherein
the display backplane comprises a display area and a bond-
ing area located on at least one side of the display area, the
plurality of display units are located in the display area; in
the direction perpendicular to the in display backplane, the
pixel area comprises the substrate and a pixel structure layer
arranged on the substrate, the bonding area comprises the
substrate and a bonding structure layer arranged on the
substrate, the pixel structure layer and the bonding structure
layer each comprise an inorganic material layer, a conduc-
tive layer and an organic material layer, and a thickness of
the organic material layer in the bonding structure layer is
smaller than a thickness of the organic material layer in the
pixel structure layer.

18. The display backplane according to claim 4, wherein
the display backplane comprises a display area and a bond-
ing area located on at least one side of the display area, the
plurality of display units are located in the display area; in
the direction perpendicular to the display backplane, the
pixel area comprises the substrate and a pixel structure layer
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arranged on the substrate, the bonding area comprises the
substrate and a bonding structure layer arranged on the
substrate, the pixel structure layer and the bonding structure
layer each comprise an inorganic material layer, a conduc-
tive layer and an organic material layer, and a thickness of
the organic material layer in the bonding structure layer is
smaller than a thickness of the organic material layer in the
pixel structure layer.

19. The display backplane according to claim 5, wherein
the display backplane comprises a display area and a bond-
ing area located on at least one side of the display area, the
plurality of display units are located in the display area; in
the direction perpendicular to the display backplane, the
pixel area comprises the substrate and a pixel structure layer
arranged on the substrate, the bonding area comprises the
substrate and a bonding structure layer arranged on the
substrate, the pixel structure layer and the bonding structure
layer each comprise an inorganic material layer, a conduc-
tive layer and an organic material layer, and a thickness of
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the organic material layer in the bonding structure layer is
smaller than a thickness of the organic material layer in the
pixel structure layer.

20. The display backplane according to claim 6, wherein
the display backplane comprises a display area and a bond-
ing area located on at least one side of the display area, the
plurality of display units are located in the display area; in
the direction perpendicular to the display backplane, the
pixel area comprises the substrate and a pixel structure layer
arranged on the substrate, the bonding area comprises the
substrate and a bonding structure layer arranged on the
substrate, the pixel structure layer and the bonding structure
layer each comprise an inorganic material layer, a conduc-
tive layer and an organic material layer, and a thickness of
the organic material layer in the bonding structure layer is
smaller than a thickness of the organic material layer in the
pixel structure layer.



