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Forming a flexible substrate on one side of the first substrate

l

Forming a pattern of a driving circuit layer on one side, away from the first substrate, of
the flexible substrate; and patterning the flexible substrate to form hollow areas in the
blanking areas and the bridge areas

l

Stripping the first substrate and transferring a structure formed on one side of the first
substrate to a stretchable substrate that is stretched by applying a tension force

Y

Releasing the tension force on the stretchable substrate to cause the stretchable
substrate to restore to an unstretched state; wherein, in the unstretched state of the
stretchable substrate, at least a portion of the connecting lead sinks on one side facing
the flexible substrate or the connecting lead protrudes on one side away from the flexible
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DISPLAY PANEL AND PREPARATION
METHOD THEREFOR, AND DISPLAY
DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This disclosure is a continuation of International
Application No. PCT/CN2022/128390, filed on Oct. 28,
2022, which is hereby incorporated by reference in its
entirety.

TECHNICAL FIELD

[0002] The present disclosure relates to the field of display
technology, and in particular, relates to a display panel and
a preparation method therefor, and a display device.

BACKGROUND

[0003] With the development of the flexible process, there
is a gradual transition from bending, buckling, and to elastic
flexibility. A flexible stretchable display has received exten-
sive attention from the market due to its broad application
space. In the existing technology, a flexible stretchable
display product requires openings in the flexible substrate to
form an island-bridge structure, with light emitting devices
and the like placed in the island area, and connecting wires
placed in the bridge area, to achieve the stretching function
of'the display panel. However, the stretch rate of the flexible
substrate is low, and signal lines in the bridge area are
disposed on the flexible substrate, which affects the stretch
rate of the display product.

SUMMARY

[0004] An embodiment of the present disclosure provides
a display panel, including:

[0005] a stretchable substrate, including: a plurality of
island areas arranged in an array, a plurality of bridge
areas, and blanking areas outside the island areas and
the bridge areas; wherein the bridge area connects two
adjacent island areas;

[0006] a flexible substrate on one side of the stretchable
substrate, wherein the flexible substrate includes: a
hollow area corresponding to the bridge area and the
blanking area; and

[0007] adriving circuit layer on one side, away from the
stretchable substrate, of the flexible substrate; wherein
the driving circuit layer includes: a plurality of drive
units and a plurality of connecting leads; the drive units
are located in the island areas, and the connecting lead
passes through the bridge area and extends to the island
area to be electrically connected with the drive unit;
and in an unstretched state of the stretchable substrate,
at least a portion of the connecting lead sinks on one
side facing the flexible substrate or the connecting lead
protrudes on one side away from the flexible substrate.

[0008] In some embodiments, the connecting lead has at
least one protrusion on the side facing the flexible substrate
and/or on the side away from the flexible substrate.

[0009] In some embodiments, the connecting lead has a
plurality of protrusions; and the plurality of protrusions are
not oriented in exactly the same direction.

[0010] In some embodiments, an extended profile of the
protrusion has a plurality of sub-protrusions; and the plu-
rality of sub-protrusions are oriented in the same direction.
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[0011] In some embodiments, a shape of an orthographic
projection of the connecting lead on the bridge area is
curved.

[0012] In some embodiments, the drive unit includes: a
thin film transistor; the connecting lead is located on one
side, away from the flexible substrate, of the thin film
transistor; the driving circuit layer further includes: a first
protective layer between the connecting lead and the thin
film transistor, a second protective layer between the first
protective layer and the connecting lead, and a third protec-
tive layer on one side, away from the flexible substrate, of
the connecting lead; the second protective layer and the third
protective layer pass through the bridge area and extend to
the island area; an orthographic projection of the connecting
lead on the flexible substrate falls within an orthographic
projection of the second protective layer on the flexible
substrate, and the orthographic projection of the connecting
lead on the flexible substrate falls within an orthographic
projection of the third protective layer on the flexible
substrate; and the third protective layer covers a surface on
the side, away from the flexible substrate, of the connecting
lead, and a side surface of the connecting lead.

[0013] In some embodiments, in the bridge area, the
orthographic projection of the second protective layer on the
flexible substrate approximately coincides with the ortho-
graphic projection of the third protective layer on the
flexible substrate.

[0014] In some embodiments, the connecting lead
includes: a first sub-layer, and a second sub-layer on one
side, away from the flexible substrate, of the first sub-layer;
and in a direction perpendicular to the flexible substrate, a
thickness of the second sub-layer is greater than a thickness
of the first sub-layer.

[0015] In some embodiments, the display panel further
includes: a plurality of micro-sized inorganic light emitting
diode devices, which are located in the island area and
bound to the driving circuit layer on one side, away from the
flexible substrate, of the driving circuit layer; and a stretch-
able cover plate on one side, away from the flexible sub-
strate, of the micro-sized inorganic light emitting diode
devices.

[0016] An embodiment of the present disclosure provides
a method for preparing a display panel, including:

[0017] providing a first substrate; wherein the first sub-
strate includes: a plurality of island areas arranged in an
array, a plurality of bridge areas, and blanking areas
outside the island areas and the bridge areas; and the
bridge area connects two adjacent the island areas;

[0018] forming a flexible substrate on one side of the
first substrate;

[0019] forming a pattern of a driving circuit layer on
one side, away from the first substrate, of the flexible
substrate, and patterning the flexible substrate to form
hollow areas in the blanking areas and the bridge areas;
wherein the driving circuit layer includes: a plurality of
drive units and a plurality of connecting leads; the drive
units are located in the island areas, and the connecting
lead passes through the bridge area and extends to the
island area to be electrically connected with the drive
unit;

[0020] stripping the first substrate and transferring a
structure formed on one side of the first substrate to a
stretchable substrate that is stretched by applying a
tension force; and
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[0021] releasing the tension force on the stretchable
substrate to cause the stretchable substrate to restore to
an unstretched state; wherein, in the unstretched state
of the stretchable substrate, at least a portion of the
connecting lead sinks on one side facing the flexible
substrate or the connecting lead protrudes on one side
away from the flexible substrate.

[0022] In some embodiments, an operation of forming the
pattern of the driving circuit layer on one side, away from
the first substrate, of the flexible substrate, and patterning the
flexible substrate to form the hollow areas in the blanking
areas and the bridge areas, specifically includes:

[0023] forming a pattern of a partial film layer included
in the driving circuit layer on the side, away from the
first substrate, of the flexible substrate, and patterning
the flexible substrate to form the hollow areas in the
blanking areas and the bridge areas;

[0024] forming a sacrificial layer in an area correspond-
ing to the hollow area;

[0025] forming a pattern of the connecting lead on one
side, away from the first substrate, of the sacrificial
layer; and

[0026] removing the sacrificial layer.

[0027] In some embodiments, the forming the sacrificial
layer in the area corresponding to the hollow area, specifi-
cally includes: forming a metal sacrificial layer in the area
corresponding to the hollow area by using an electroplating
process;

[0028] the removing the sacrificial layer, specifically
includes: removing the sacrificial layer by using a wet
etching process.

[0029] In some embodiments, the forming the metal sac-
rificial layer in the area corresponding to the hollow area by
using the electroplating process, specifically includes:

[0030] forming a seed layer covering the partial film
layer and the hollow area;

[0031] forming a strippable electroplating retaining
wall covering the seed layer in an area outside the
hollow area;

[0032] powering on the seed layer to grow an electro-
plating layer in the hollow area, and filling the area
corresponding to the hollow area to form the metal
sacrificial layer;

[0033] removing the strippable electroplating retaining
wall; and
[0034] removing the seed layer outside the hollow area

and thinning the metal sacrificial layer, to make a
surface on one side, away from the first substrate, of the
metal sacrificial layer be in approximately the same
plane as a surface on one side, away from the first
substrate, of the partial film layer.
[0035] In some embodiments, the forming the sacrificial
layer in the area corresponding to the hollow area, specifi-
cally includes: forming an organic sacrificial layer by filling
the area corresponding to the hollow area with an organic
material;

[0036] the removing the sacrificial layer, specifically
includes: removing the organic sacrificial layer by
using a stripping process with a stripping solution.

[0037] In some embodiments, after forming the sacrificial
layer in the area corresponding to the hollow area, and
before forming the pattern of the connecting lead on one
side, away from the first substrate, of the sacrificial layer, the
method further includes: forming a plurality of spacer struc-
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tures on the side, away from the first substrate, of the
sacrificial layer; wherein the plurality of spacer structures
are arranged at intervals in an arrangement direction of two
adjacent island areas; and a surface on one side, away from
the first substrate, of the spacer structure is curved;

[0038] while removing the sacrificial layer, the method
further includes: removing a spacer layer.

[0039] In some embodiments, an operation of forming the
pattern of the partial film layer included in the driving circuit
layer on the side, away from the first substrate, of the flexible
substrate, and patterning the flexible substrate to form the
hollow areas in the blanking areas and the bridge areas,
specifically includes: forming a pattern of film layers of a
thin film transistor on the side, away from the first substrate,
of the flexible substrate; wherein the pattern of the film
layers of the thin film transistor does not overlap with the
blanking area and the bridge area; forming a pattern of a first
protective layer on one side, away from the first substrate, of
the film layers of the thin film transistor; wherein the pattern
of the first protective layer does not overlap with the
blanking area and the bridge area; and patterning the flexible
substrate by using the pattern of the first protective layer as
a mask, to form the hollow areas in the blanking areas and
the bridge areas;

[0040] before forming the pattern of the connecting lead
on the side, away from the first substrate, of the
sacrificial layer, the method further includes: forming a
pattern of a second protective layer on the side, away
from the first substrate, of the sacrificial layer; wherein
the second protective layer passes through the bridge
area and extends to the island area;

[0041] after forming the pattern of the connecting lead
on the side, away from the first substrate, of the
sacrificial layer, the method further includes: forming a
pattern of a third protective layer on one side, away
from the sacrificial layer, of the connecting lead;
wherein the third protective layer passes through the
bridge area and extends to the island area.

[0042] In some embodiments, after removing the sacrifi-
cial layer and before stripping the first substrate, the method
further includes: binding a micro-sized inorganic light emit-
ting diode device on one side, away from the flexible
substrate, of the driving circuit layer; and affixing a protec-
tive film on one side, away from the flexible substrate, of the
micro-sized inorganic light emitting diode device;

[0043] after releasing the tension force on the stretch-
able substrate to cause the stretchable substrate returns
to restore to the unstretched state, the method further
includes: removing the protective film.

[0044] In some embodiments, after removing the protec-
tive film, the method further includes: affixing a stretchable
cover on one side, away from the flexible substrate, of the
micro-sized inorganic light emitting diode device.

[0045] A display device provided by an embodiment of the
present disclosure includes the display panel provided by the
embodiments of the present disclosure.

BRIEF DESCRIPTION OF FIGURES

[0046] In order to more clearly illustrate the technical
solutions in the embodiments of the present disclosure, the
accompanying drawings required in the description of the
embodiments will be briefly described below. Obviously, the
accompanying drawings in the following description are
only some embodiments of the present disclosure, and other
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accompanying drawings can be obtained according to these
drawings for those of ordinary skill in the field without
making creative labour.

[0047] FIG. 1 shows a schematic structural diagram of a
display panel provided by embodiments of the present
disclosure.

[0048] FIG. 2 shows another schematic structural diagram
of a display panel provided by embodiments of the present
disclosure.

[0049] FIG. 3 shows yet another schematic structural
diagram of a display panel provided by embodiments of the
present disclosure.

[0050] FIG. 4 shows yet another schematic structural
diagram of a display panel provided by embodiments of the
present disclosure.

[0051] FIG. 5 shows yet another schematic structural
diagram of a display panel provided by embodiments of the
present disclosure.

[0052] FIG. 6 shows yet another schematic structural
diagram of a display panel provided by embodiments of the
present disclosure.

[0053] FIG. 7 shows yet another schematic structural
diagram of a display panel provided by embodiments of the
present disclosure.

[0054] FIG. 8 shows yet another schematic structural
diagram of a display panel provided by embodiments of the
present disclosure.

[0055] FIG. 9 shows yet another schematic structural
diagram of a display panel provided by embodiments of the
present disclosure.

[0056] FIG. 10 shows yet another schematic structural
diagram of a display panel provided by embodiments of the
present disclosure.

[0057] FIG. 11 shows yet another schematic structural
diagram of a display panel provided by embodiments of the
present disclosure.

[0058] FIG. 12 shows yet another schematic structural
diagram of a display panel provided by embodiments of the
present disclosure.

[0059] FIG. 13 shows a flow chart of a preparation method
of a display panel provided by embodiments of the present
disclosure.

[0060] FIG. 14A shows a schematic structural diagram of
a display panel corresponding a certain step of a preparation
method of the display panel provided by embodiments of the
present disclosure.

[0061] FIG. 14B shows a schematic structural diagram of
a display panel corresponding a certain step of a preparation
method of the display panel provided by embodiments of the
present disclosure.

[0062] FIG. 14C shows a schematic structural diagram of
a display panel corresponding a certain step of a preparation
method of the display panel provided by embodiments of the
present disclosure.

[0063] FIG. 14D shows a schematic structural diagram of
a display panel corresponding a certain step of a preparation
method of the display panel provided by embodiments of the
present disclosure.

[0064] FIG. 14E shows a schematic structural diagram of
a display panel corresponding a certain step of a preparation
method of the display panel provided by embodiments of the
present disclosure.
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[0065] FIG. 14F shows a schematic structural diagram of
a display panel corresponding a certain step of a preparation
method of the display panel provided by embodiments of the
present disclosure.

[0066] FIG. 15 shows a schematic diagram of a cross-
sectional structure of a bridge area and a blanking area
provided by embodiments of the present disclosure.

[0067] FIG. 16 shows a schematic diagram of forming a
spacer structure in a preparation method of a display panel
provided by embodiments of the present disclosure.

[0068] FIG. 17 shows a schematic diagram of forming a
recess in a preparation method of a display panel provided
by embodiments of the present disclosure.

[0069] FIG. 18 shows a schematic diagram of forming a
sacrificial layer in a preparation method of a display panel
provided by embodiments of the present disclosure.

DETAILED DESCRIPTION

[0070] In order to make the purpose, technical solutions
and advantages of the embodiments of the present disclosure
clearer, the technical solutions of the embodiments of the
present disclosure will be described clearly and completely
in the following in conjunction with the accompanying
drawings of the embodiments of the present disclosure.
Obviously, the described embodiments are some embodi-
ments of the present disclosure, rather than all of the
embodiments. And the embodiments and the features in the
embodiments of the present disclosure can be combined
with each other without conflict. Based on the described
embodiments of the present disclosure, all other embodi-
ments obtained by a person of ordinary skill in the art
without the need for creative labour fall within the scope of
protection of the present disclosure.

[0071] Unless otherwise defined, technical or scientific
terms used in the present disclosure shall have the ordinary
meaning understood by a person of ordinary skill in the art
to which the present disclosure belongs. The words such as
“first”, “second” used in the present disclosure do not
indicate any order, number, or importance, but are used only
to distinguish different components. The words such as
“including” or “comprising” are intended to mean that the
component or object that appears before the word includes
the components or objects listed after the word and their
equivalents, and does not exclude other components or
objects. Words such as “connected” or “connecting” are not
limited to physical or mechanical connections, but may
include electrical connections, whether direct or indirect.

[0072] It should be noted that the sizes and shapes of the
figures in the accompanying drawings do not reflect true
proportions, but are intended to illustrate the content of the
present disclosure. And throughout the same or similar
reference numerals indicate the same or similar elements or
elements having the same or similar function.

[0073] Embodiments of the present disclosure provide a
display panel, as shown in FIG. 1. The display panel
includes:

[0074] a stretchable substrate 1, including a plurality of
island areas 11 arranged in an array, a plurality of
bridge areas 12, and blanking areas 13 outside the
island areas 11 and the bridge areas 12; each bridge area
12 connects two adjacent island areas 11;
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[0075] a flexible substrate 2, located on one side of the
stretchable substrate 1, and including a hollow area 21
corresponding to the bridge area 12 and the blanking
area 13; and

[0076] a driving circuit layer 3, located on one side,
away from the stretchable substrate 1, of the flexible
substrate; the driving circuit layer 3 including: a plu-
rality of drive units 31 and a plurality of connecting
leads 32; the drive units 31 are located in the island
areas 11, and the connecting lead 32 passes through the
bridge area 12 and extend to the island area 11 to be
electrically connected with the drive unit 31; and in an
unstretched state of the stretchable substrate 1, at least
a portion of the connecting lead 32 sinks on one side
facing the flexible substrate or the connecting lead
protrudes on one side away from the flexible substrate.

[0077] The display panel provided in the embodiments of
the present disclosure, the flexible substrate in the bridge
area is removed and the connecting lead passing through the
bridge area is suspended, which can avoid the low stretch
rate of the flexible substrate from affecting the overall
stretching performance of the display panel. Moreover, a
stretchable substrate is provided on the side, away from the
driving circuit layer, of the flexible substrate. In an stretched
state of the stretchable substrate, the flexible substrate and
each film layer on one side of the flexible substrate are
transferred to the stretchable substrate, and afterwards, the
stretchable substrate is restored to the unstretched state,
which may reduce the size of the bridge area, so that at least
a portion of the connecting lead sinks on one side facing the
flexible substrate or the connecting lead protrudes on one
side away from the flexible substrate, that is, the connecting
lead is in a bent state. In this way, in the process that the
display panel is stretched, the connecting lead is stretched
from the bent state to the straight extension state, which
improves the stretch rate of the display panel compared to
stretching the connecting lead from the straight extension
state.

[0078] In some embodiments, as shown in FIG. 1, the
drive unit 31 includes: a thin film transistor 311;

[0079] the connecting lead 32 is located on one side,
away from the flexible substrate 2, of the thin film
transistor 311;

[0080] the driving circuit layer 3 further includes: a first
protective layer 33 between the connecting lead 32 and
the thin film transistor 311, a second protective layer 34
between the first protective layer 33 and the connecting
lead 32, and a third protective layer 35 located on one
side, away from the flexible substrate 2, of the con-
necting lead 32;

[0081] the second protective layer 34 and the third
protective layer 35 pass through the bridge area 12,
extend to the island area 11, and cover at least a portion
of the island area 11;

[0082] an orthographic projection of the connecting
lead 32 on the flexible substrate 2 falls within an
orthographic projection of the second protective layer
34 on the flexible substrate 2, and an orthographic
projection of the connecting lead 32 falls within an
orthographic projection of the third protective layer 35
on the flexible substrate 2; and
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[0083] the third protective layer 35 covers a surface on
the side, away from the flexible substrate 2, of the
connecting lead 32, and a side surface of the connecting
lead 32.

[0084] In the display panel provided by embodiments of
the present disclosure, the second protective layer and the
third protective layer pass through the bridge area from the
island area, the orthographic projection of the connecting
lead falls with the orthographic projection of the second
protective layer in the bridge area, and the third protective
layer covers the connecting lead, so that the upper and lower
surfaces of the connecting lead that passes through the
bridge area are protected even if the connecting lead is in the
unsupported suspended state, to avoid damage to the con-
necting lead that passes through the bridge area.

[0085] In some embodiments, as shown in FIG. 2, in the
bridge area 12, a width of the second protective layer 34 in
the X direction is greater than a width of the connecting lead
32 in the X direction, and a width of the third protective
layer 35 in the X direction is greater than the width of the
connecting lead 32 in the X direction.

[0086] In some embodiments, as shown in FIG. 2, in the
bridge area 12, the orthographic projection of the second
protective layer 34 on the flexible substrate 2 approximately
coincides with the orthographic projection of the third
protective layer 35 on the flexible substrate 2.

[0087] It is to be noted that the approximate coincidence
between the orthographic projection of the second protective
layer on the flexible substrate and the orthographic projec-
tion of the third protective layer on the flexible substrate
means that, in the X direction, the distance difference
between the edge of the second protective layer and the edge
of the third protective layer is less than the allowable range
of the process error, which can be regarded as, the ortho-
graphic projection of the second protective layer on the
flexible substrate and the orthographic projection of the third
protective layer on the flexible substrate coincide.

[0088] It should be noted that in FIG. 2, three connecting
leads passing through the bridge area are taken as an
example for illustration, and in specific implementation, the
number of connecting leads passing through the bridge area
needs to be set according to the specific structure of the drive
unit.

[0089] In some embodiments, as shown in FIG. 1, the
display panel further includes:

[0090] a plurality of light emitting devices 6 in the
island area which are located on one side, away from
the flexible substrate 2, of the driving circuit layer 3.

[0091] Insome embodiments, as shown in FIG. 1, the light
emitting device 6 is a micro-sized inorganic light emitting
diode device 61, and the micro-sized inorganic light emitting
diode device 61 is located in the island area and bound to the
driving circuit layer 3 on one side, away from the flexible
substrate 2, of the driving circuit layer 3.

[0092] In specific implementation, the micro-sized inor-
ganic light emitting diode is, for example, a mini light
emitting diode (Mini-LED) or a micro light emitting diode
(Micro-LED). The mini-LED and micro-LED have a small
size and the high brightness, and can be widely used in
display devices or backlight modules of the display devices.
For example, a typical size (e.g., length) of the Micro-LED
is less than 100 microns, such as 10 microns to 80 microns;
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and a typical size (e.g., length) of the Mini-LED ranges from
80 microns to 350 microns, such as 80 microns to 120
microns.

[0093] Of course, in specific implementation, the light
emitting device may also be an organic light emitting diode
device.

[0094] In specific implementation, as shown in FIG. 1, the
display panel further includes a silicon-based filler layer 8
located on one side, away from the flexible substrate 2, of
the driving circuit layer 3.

[0095] It is to be noted that, in a specific embodiment, as
shown in FIG. 3, the display panel includes a display area 4
and a peripheral area 5 surrounding the display area 4, and
the stretchable substrate 1 of both the display area 4 and the
peripheral area 5 includes an island area 11, a bridge area 12,
and a blanking area 13. In the display area 4, the drive unit
is a display drive unit, and the display drive unit includes, for
example, a thin film transistor and a capacitor; and the island
area 11 includes a plurality of pixels (not shown), each pixel
includes a plurality of sub-pixels, and each sub-pixel
includes one display driver unit. In the peripheral area 5, the
drive unit is a peripheral drive unit. For example, the
periphery includes a gate driving circuit, the gate driving
circuit includes a plurality of cascaded peripheral drive
units, the peripheral drive units may also include thin film
transistors and capacitors, and the peripheral drive units may
be disposed on at least one island area 11 of the peripheral
area. FIG. 1 maybe, for example, a cross-sectional view
along the line AA" in FIG. 3, and FIG. 2 maybe, for example,
a cross-sectional view along the line BB' in FIG. 3. The drive
unit illustrated in FIG. 1 is a display drive unit.

[0096] In specific implementation, as shown in FIG. 1, the
display panel further includes a buffer layer 7 between the
driving circuit layer 3 and the flexible substrate 2. The
driving circuit layer specifically includes: a first conductive
layer 3-1, a first gate insulating layer 36, an active layer
3111, a second gate insulating layer 37, a second conductive
layer 3-2, an interlayer insulating layer 38 and a third
conductive layer 3-3 which are disposed in sequence
between the buffer layer 7 and the first protective layer 33;
and a fourth conductive layer 3-4 between the second
protective layer 34 and the third protective layer 35. Here,
the first conductive layer 3-1 includes: a first gate G1 of the
thin film transistor 311, and a first connecting portion 3-1-1;
the second conductive layer 3-2 includes: a second gate G2
of the thin film transistor 311, a second connecting portion
3-2-1, and a third connecting portion 3-2-2; the third con-
ductive layer 3-3 includes: a source S and a drain D of the
thin film transistor 311, a fourth connecting portion 3-3-1
which is electrically connected to the connecting lead 32, a
fifth connecting portion 3-3-2, a sixth connecting portion
3-3-3, and a seventh connecting portion 3-3-4; and the fourth
conductive layer 3-4 includes: the connecting lead 32, an
eighth connecting portion 3-4-1, a ninth connecting portion
3-4-2, and a tenth connecting portion 3-4-3. That is, the thin
film transistors of the embodiments in the disclosure are thin
film transistors of a double-gate structure. Of course, the thin
film transistors may also be thin film transistors of other
structures such as a top gate, a bottom gate, and the like.
[0097] In specific implementation, as shown in FIG. 1, the
connecting lead 32 is electrically connected to the fourth
connecting portion 3-3-1 through a through-hole penetrating
the second protective layer 34 and the first protective layer
33, and the fourth connecting portion 3-3-1 is electrically
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connected to the drive unit 31 (no specific connection is
shown), thereby achieving electrical connection between the
connecting lead 32 and the drive unit 31. The tenth con-
necting portion 3-4-3 is electrically connected to the drain D
through the through-hole penetrating the second protective
layer 34 and the first protective layer 33, the third protective
layer 35 exposes a part of the tenth connecting portion 3-4-3,
and one of binding ends of the micro-sized inorganic light
emitting diode device 61 is bound to the tenth connecting
portion 3-4-3. The ninth connecting portion 3-4-2 is elec-
trically connected to the sixth connecting portion 3-3-3
through the through-hole penetrating the second protective
layer 34 and the first protective layer 33, the sixth connect-
ing portion 3-3-3 is electrically connected to the third
connecting portion 3-2-2 through a through-hole penetrating
the interlayer insulating layer 38, the third protective layer
35 exposes a part of the ninth connecting portion 3-4-2, and
one of the binding ends of the micro-sized inorganic light
emitting diode device 61 is electrically connected to the
ninth connecting portion 3-4-2. In specific implementation,
for example, a low-level power supply signal (VSS) may be
provided to the micro-sized inorganic light emitting diode
device 61 through the third connecting portion 3-2-2, the
sixth connecting portion 3-3-3, and the ninth connecting
portion 3-4-2. The eighth connecting portion 3-4-1 is elec-
trically connected to the fifth connecting portion 3-3-2
through the through-hole penetrating the second protective
layer 34 and the first protective layer 33, the fifth connecting
portion 3-3-2 is electrically connected to the second con-
necting portion 3-2-1 through the through-hole penetrating
the interlayer insulating layer 38, and the fifth connecting
portion 3-3-2 is electrically connected to the first connecting
portion 3-1-1 through a through-hole penetrating the inter-
layer insulating layer 38, the second gate insulating layer 37,
and the first gate insulating layer 36. In specific implemen-
tation, a high-level power supply signal (VDD) may be
provided to the drive unit through the eighth connecting
portion 3-4-1, the fifth connecting portion 3-3-2, the second
connecting portion 3-2-1, and the first connecting portion
3-1-1.

[0098] In specific implementation, as shown in FIG. 1, the
fourth conductive layer 3-4 includes a first sub-layer 39 and
a second sub-layer 310 on one side, away from the flexible
substrate 2, of the first sub-layer 39. That is, the connecting
lead 32 includes the first sub-layer 39 and the second
sub-layer 310.

[0099] In some embodiments, in a direction perpendicular
to the flexible substrate, the fourth conductive layer has a
thickness greater than or equal to 0.05 microns and less than
or equal to 15 microns.

[0100] Therefore, the fourth conductive layer is thicker,
i.e., the connecting lead is thicker, which may reduce the
resistance of the connecting lead and also prevent the
connecting lead in the bridge area from breaking when
stretched.

[0101] Inspecific implementation, in the direction perpen-
dicular to the flexible substrate, the thickness of the fourth
conductive layer is preferably greater than or equal to 1
micron and less than or equal to 10 microns.

[0102] In specific implementation, in FIG. 1, the fourth
conductive layer 3-4 is formed by using an electroplating
process, the first sub-layer 39 serves as a seed layer for the
electroplating process, and a second sub-layer 310 is grown
on the seed layer. The second sub-layer includes at least one
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element same as the first sub-layer. For example, both the
first sub-layer and the second sub-layer include copper. In
the direction perpendicular to the flexible substrate, a thick-
ness of the second sub-layer 310 is greater than a thickness
of the first sub-layer 39 in FIG. 1.

[0103] The display panel provided by embodiments of the
present disclosure uses an electroplating process to form the
thicker fourth conductive layer, which is simple and easy to
implement.

[0104] Of course, a deposition process may also be used to
form the fourth conductive layer. For example, a first
sub-layer may be deposited first, and then a second sub-layer
is deposited. For example, as shown in FIG. 4, in the
direction perpendicular to the flexible substrate and in an
area outside the through-hole, the first sub-layer 39 has the
same thickness as the second sub-layer 310. In this way, the
thickness of the deposited first sub-layer and second sub-
layer can be avoided to be too thick, reducing the difficulty
of forming the fourth conductive layer by the deposition
process.

[0105] Of course, the thicknesses of the first sub-layer and
the thicknesses of the second sub-layer formed by the
deposition process may not be the same.

[0106] In specific implementation, the deposition process
is used to form the fourth conductive layer, and the first
sub-layer and the second sub-layer include the same material
or different materials.

[0107] In some embodiments, as shown in FIG. 5, the
display panel further includes:

[0108] a stretchable cover 102 located on one side,
away from the flexible substrate 2, of the micro-sized
inorganic light emitting diode devices 6.

[0109] In the display panel provided in the embodiments
of the present disclosure, the cover plate covering the
micro-sized inorganic light emitting diode devices is a
stretchable cover plate, so as to avoid the cover plate from
affecting the stretching effect of the display panel, and
improve a stretch rate of the display panel.

[0110] In specific implementation, the material of the
flexible substrate may be, for example, polyimide (PI); the
material of the active layer may be, for example, the
low-temperature polycrystalline silicon or oxide semicon-
ductor; and the first protective layer, the second protective
layer and the third protective layer may be either an organic
protective layer or an inorganic protective layer, or may also
be a stack of the organic protective layer and the inorganic
protective layer.

[0111] In some embodiments, as shown in FIG. 1 and
FIGS. 6-11, the connecting lead 32 has at least one protru-
sion 321 on one side facing the flexible substrate 2 and/or on
one side away from the flexible substrate 2.

[0112] It is noted that after transferring the film layers
provided on the flexible substrate to the stretchable substrate
to which the tension force is applied, the applied tension
force is cancelled to cause the stretchable substrate to restore
to an unstretched state, which can reduce the size of the
bridge area, such that the connecting lead is in a bent state,
and the connecting lead in the bent state has at least one
protrusion on the side facing the flexible substrate and/or on
the side away from the flexible substrate.

[0113] In some embodiments, as shown in FIGS. 1 and 6,
the connecting lead 32 has one protrusion 321, on one side
facing the flexible substrate 2 or on one side away from the
flexible substrate 2. Here, the protrusion 321 is on one side
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away from the flexible substrate 2 in FIG. 1, and the
protrusion 321 is on the side facing the flexible substrate 2
in FIG. 6.

[0114] In some embodiments, the connecting lead 32 has
a plurality of protrusions 321 as shown in FIG. 7 to FIG. 11.
[0115] In some embodiments, as shown in FIG. 7, the
plurality of protrusions 321 are not oriented in exactly the
same direction. It is to be noted that the plurality of
protrusions being not oriented in exactly the same direction
means that: some of the plurality of protrusions protrude on
the side facing the flexible substrate, and the rest of the
plurality of protrusions protrude on the side away from the
flexible substrate. As shown in FIG. 7, the connecting lead
32 has a protrusion 321 on the side facing the flexible
substrate 2 and a protrusion 321 on the side away from the
flexible substrate 2.

[0116] It should be noted that FIG. 7 illustrates the con-
necting lead 32 having two protrusions 321 as an example.
In specific implementation, the connecting lead may also
have more protrusions.

[0117] In specific embodiments, after transferring the flex-
ible substrate and the film layers above the flexible substrate
to the stretchable substrate, the applied tension force is
cancelled to cause the stretchable substrate to restore to an
unstretched state, so that the connecting lead sinks on one
side facing the flexible substrate or the connecting lead
protrudes on one side away from the flexible substrate.
Therefore, the connecting lead has one protrusion 321 as
shown in FIG. 6 or a plurality of protrusions 321 as shown
in FIG. 7.

[0118] In some embodiments, as shown in FIG. 8 to FIG.
11, an extended profile of the protrusion 321 has a plurality
of sub-protrusions 3211, and the plurality of sub-protrusions
3211 are oriented in the same orientation. It should be noted
that, the plurality of sub-projections 3211 being oriented in
the same orientation means that: all of the plurality of
sub-projections 3211 protrude on one side away from the
flexible substrate 2, or all of the plurality of sub-projections
3211 protrude on one side facing the flexible substrate 2.
[0119] Here, the connecting lead 32 includes a protrusion
321 on one side facing the flexible substrate 2, as shown in
FIG. 9 and FIG. 11; and the connecting lead 32 includes a
protrusion 321 on one side away from the flexible substrate
2, as shown in FIG. 8 and FIG. 10.

[0120] The extended profile of the protrusion 321 of the
connecting lead 32 has a plurality of sub-protrusions 3211
on the side away from the flexible substrate 2, as shown in
FIGS. 8-9; and the extended profile of the protrusion 321 of
the connecting lead 32 has a plurality of sub-protrusions
3211 on the side facing the flexible substrate 2, as shown in
FIGS. 10-11.

[0121] It should be noted that if the connecting lead
includes a plurality of protrusions, for example, all sub-
projections included in the plurality of protrusions are
oriented in the same direction, thereby simplifying the
difficulty of preparing the sub-protrusions.

[0122] In specific implementation, in the process of pre-
paring the connecting lead, the plurality of protrusions on
the side away from the flexible substrate or the plurality of
protrusions on the side facing the flexible substrate may be
formed first, to increase the extension length of the connect-
ing lead, thereby increasing the stretch rate of the connecting
lead. Moreover, after transferring the flexible substrate and
the film layers above the flexible substrate to the stretchable
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substrate, the applied tensile force is cancelled to cause the
stretchable substrate to restore to an unstretched state, so that
the connecting lead having the plurality of protrusions
further sinks on the side facing the flexible substrate or
protrudes on the side away from the flexible substrate, which
may further improve the stretch rate of the connecting leads,
thereby improving the stretchable performance of the dis-
play panel.

[0123] In some embodiments, as shown in FIG. 3, the
bridge area is bar-shaped. The shape of an orthographic
projection of the connecting lead on the bridge area is
rectilinear.

[0124] Alternatively, in some embodiments, as shown in
FIG. 12, the shape of the orthographic projection of the
connecting lead 32 on the bridge area 12 is curved.

[0125] In the display panel provided by embodiments of
the present disclosure, the shape of the orthographic pro-
jection of the connecting lead on the bridge area is curved
instead of rectilinear, which can further increase the exten-
sion length of the connecting lead, thereby increasing the
stretch rate of the connecting lead, and improving the
stretchable performance of the display panel.

[0126] It is to be noted that FIG. 12 illustrates an example
that the curved shape of the orthographic projection of the
connecting lead 32 on the bridge area 12 has a set of bending
units 322 for illustration. Of course, in specific implemen-
tation, the curved shape of the orthographic projection of the
connecting lead 32 on the bridge area 12 may also include
multiple sets of bending units 322. For example, the curved
shape of the orthographic projection of the connecting lead
on the bridge area may include 1 to 12 sets of bending units.
In specific implementation, as shown in FIG. 12, the bending
unit 322 has a first width I1 and a second width 12, the first
width I1 is a width of the bending unit 322 in a direction
perpendicular to an arrangement direction of the two island
areas 11, and the second width 12 is a width of the bending
unit 322 in the arrangement direction of the two island areas
11. For example, I1:12 is greater than or equal to 1:2 and less
than or equal to 10:1. Of course, it is also possible to choose
the first width I1 to be greater than the second width 12, that
is, [1:12 is, for example, greater than or equal to 1:1 and less
than or equal to 10:1.

[0127] In specific implementation, regardless of the num-
ber of protrusions the connecting lead has, the shape of the
orthographic projection of the connecting lead on the bridge
area may be set to be curved. When the connecting lead has
a plurality of protrusions facing the same direction, the
connecting lead sinks on the side facing the flexible sub-
strate or protrudes on the side away from the flexible
substrate, and the shape of the orthographic projection of the
connecting lead on the bridge area is curved, which can
increase the extension length of the connecting lead both in
the direction perpendicular to the flexible substrate and in
the direction parallel to the flexible substrate, to increase the
stretchable performance of the display panel as much as
possible.

[0128] Based on the same inventive concept, embodi-
ments of the present disclosure also provide a method of
preparing a display panel, as shown in FIG. 13, including:

[0129] S101, providing a first substrate; wherein the
first substrate includes: a plurality of island areas
arranged in an array, a plurality of bridge areas, and
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blank areas outside the island areas and the bridge
areas; and the bridge area connects two adjacent island
areas;

[0130] S102, forming a flexible substrate on one side of
the first substrate;

[0131] S103, forming a pattern of a driving circuit layer
on one side, away from the first substrate, of the flexible
substrate; and patterning the flexible substrate to form
hollow areas in the blanking areas and the bridge areas;
wherein the driving circuit layer includes: a plurality of
drive units and a plurality of connecting leads; the drive
units are located in the island areas, and the connecting
lead passes through the bridge area and extend to the
island area to be electrically connected with the drive
unit;

[0132] S104, stripping the first substrate and transfer-
ring a structure formed on one side of the first substrate
to a stretchable substrate that is stretched by applying
a tension force; and

[0133] S105, releasing the tension force on the stretch-
able substrate to cause the stretchable substrate to
restore to an unstretched state; wherein, in the
unstretched state of the stretchable substrate, at least a
portion of the connecting lead sinks on one side facing
the flexible substrate or the connecting lead protrudes
on one side away from the flexible substrate.

[0134] In the method of preparing a display panel pro-
vided in embodiments of the present disclosure, the flexible
substrate in the bridge area is removed and the connecting
lead passing through the bridge area is suspended, which can
avoid the low stretch rate of the flexible substrate from
affecting the overall stretching performance of the display
panel. Moreover, the film layers located on the flexible
substrate are transferred to the stretchable substrate to which
the tension force is applied, and afterwards, the stretchable
substrate is restored to the unstretched state, which may
reduce the size of the bridge area, so that at least a portion
of the connecting lead sinks on one side facing the flexible
substrate or the connecting lead protrudes on one side away
from the flexible substrate, that is, the connecting lead is in
a bent state. In this way, in the process that the display panel
is stretched, the connecting lead is stretched from the bent
state to the straight extension state, which improves the
stretch rate of the display panel compared to stretching the
connecting lead from the straight extension state.

[0135] In specific implementation, for example, a buck-
ling induction process may be used to transfer a structure
formed on one side of the first substrate to a stretchable
substrate that is stretched by applying a tension force.
[0136] In some embodiments, as shown in FIG. 14A to
FIG. 14E, the step S103 of forming the pattern of the driving
circuit layer 3 on the side, away from the first substrate, of
the flexible substrate 2, and patterning the flexible substrate
2 to form the hollow areas 21 in the blanking areas 13 and
the bridge areas 12, specifically includes:

[0137] S1031, forming a pattern of a partial film layer
included in the driving circuit layer 3 on the side, away
from the first substrate 10, of the flexible substrate 2,
and patterning the flexible substrate 2 to form the
hollow areas 21 in the blanking areas 13 and the bridge
areas 12;

[0138] S1032, forming a sacrificial layer 9 in an area
corresponding to the hollow area 21;



US 2024/0266466 Al

[0139] S1033, forming a pattern of the connecting lead
32 on one side, away from the first substrate 10, of the
sacrificial layer 9; and

[0140] S1034, removing the sacrificial layer 9.

[0141] In some embodiments, as shown in FIG. 14B, the
step S1032 of forming the sacrificial layer 9 in the area
corresponding to the hollow area 21, specifically includes:

[0142] forming a metal sacrificial layer 9 in the area
corresponding to the hollow area 21 by using an
electroplating process.

[0143] When the sacrificial layer is a metal sacrificial
layer, in some embodiments, removing the sacrificial layer,
specifically includes: removing the sacrificial layer by using
a wet etching process.

[0144] In some embodiments, as shown in FIG. 14B,
forming the metal sacrificial layer by using the electroplat-
ing process in the area corresponding to the hollow area 21,
specifically includes:

[0145] S1032-1, forming a seed layer 91 covering the
partial film layer of the driving circuit layer 3 and the
hollow area 21;

[0146] S1032-2, forming a strippable electroplating
retaining wall 93 covering the seed layer in the area
outside the hollow area 21,

[0147] S1032-3, powering on the seed layer 91 to grow
an electroplating layer 92 in the hollow area 21, and
filling the area corresponding to the hollow area 21 to
form the metal sacrificial layer 9;

[0148] S1032-4, removing the strippable electroplating
retaining wall 93; and

[0149] S1032-5, removing the seed layer 91 outside the
hollow area 21 and thinning the metal sacrificial layer
9, to make a surface on one side, away from the first
substrate 10, of the metal sacrificial layer 9 be in
approximately the same plane as a surface on one side,
away from the first substrate 10, of the partial film layer
of the driving circuit layer 3.

[0150] It is to be noted that, since the strippable electro-
plating retaining wall covering the seed layer is formed in
the area outside the hollow area, the seed layer is electro-
plated by loading a voltage, the electroplating layer grows
only in the area outside the electroplating retaining wall, i.e.,
only in the hollow area, and the electroplating time can be
controlled so that the electroplating layer can fill the area
corresponding to the hollow area.

[0151] In specific implementation, the etching time can be
adjusted to thin the metal sacrificial layer, so that the surface
on the side, away from the first substrate, of the metal
sacrificial layer is in approximately the same plane as the
surface on the side, away from the first substrate, of the
partial film layer of the driving circuit layer.

[0152] Itis to be noted that when the distance between the
surface on the side, away from the first substrate, of the
metal sacrificial layer, and the surface on the side, away from
the first substrate, of the partial film layer of the driving
circuit layer is less than a preset value, it can be regarded that
the surface on the side, away from the first substrate, of the
metal sacrificial layer is in the same plane as the surface on
the side, away from the first substrate, of the partial film
layer of the driving circuit layer.

[0153] In some embodiments, as shown in FIG. 14A, the
step S1031 of forming the pattern of the partial film layer
included in the driving circuit layer 3 on the side, away from
the first substrate, of the flexible substrate 2, and patterning
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the flexible substrate 2 to form the hollow areas 21 in the
blanking areas 13 and the bridge areas 12, specifically
includes:

[0154] S1031-1, forming a pattern of film layers of a
thin film transistor 311 on the side, away from the first
substrate 10, of the flexible substrate 2; wherein the
pattern of the film layers of the thin film transistor 311
does not overlap with the blanking area 13 and the
bridge area 12;

[0155] S1031-2, forming a pattern of a first protective
layer 33 on one side, away from the first substrate 10,
of the film layers of the thin film transistor 311; wherein
the pattern of the first protective layer 33 does not
overlap with the blanking area 13 and the bridge area
12; and

[0156] S1031-3, patterning the flexible substrate 2 by
using the pattern of the first protective layer 33 as a
mask, to form the hollow areas 21 in the blanking areas
13 and the bridge arecas 12.

[0157] As shown in FIG. 14C and FIG. 14D, the step
S1033 of forming the pattern of the connecting lead 32 on
the side, away from the first substrate 10, of the sacrificial
layer 9, specifically includes:

[0158] S1033-1, forming a pattern of a second protec-
tive layer 34 on the side, away from the first substrate
10, of the sacrificial layer 9; wherein the second pro-
tective layer 34 passes through the bridge area 12 and
extends to the island area 11;

[0159] S1033-2, forming the pattern of the connecting
lead 32 on one side, away from the first substrate 10, of
the second protective layer 34; and

[0160] S1033-3, forming a third protective layer 35 on
one side, away from the sacrificial layer 9, of the
connecting lead 32; wherein the third protective layer
35 passes through the bridge area 12 and extends to the
island area 11.

[0161] In some embodiments, as shown in FIG. 14C and
FIG. 14D, the step S1033-2 of forming the pattern of the
connecting lead 32 on the side, away from the first substrate
10, of the second protective layer 34, specifically includes:

[0162] S1033-2-1, forming a first sub-layer 39 as an
electroplating seed layer on one side, away from the
first substrate 10, of the second protective layer 34;

[0163] S1033-2-2, forming a pattern of the strippable
electroplating retaining wall 93 covering a port of the
first sub-layer 39;

[0164] S1033-2-3, powering on the first sub-layer 39 to
grow a second sub-layer 310 in an area which is not
covered by the pattern of the strippable electroplating
retaining wall 93;

[0165] S1033-2-4, removing the strippable electroplat-
ing retaining wall 93; and

[0166] S1033-2-5, removing the first sub-layer 39 in the
area where the second sub-layer 310 is not grown, to
form a pattern of a fourth conductive layer 3-4 includ-
ing the connecting lead 32.

[0167] It is to be noted that a cross-section view of the
bridge area and the blank area in the arrangement direction
of the connecting leads is shown in FIG. 15.

[0168] It is to be noted that FIG. 14C and FIG. 14D are
illustrated by way of example of forming the fourth con-
ductive layer by an electroplating process. Alternatively, in
some embodiments, the step S1033-2 of forming the pattern
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of the connecting lead on the side, away from the first
substrate 10, of the second protective layer, specifically
includes:

[0169] depositing a first sub-layer and a second sub-
layer in sequence on the side, away from the first
substrate, of the second protective layer; and

[0170] patterning the second sub-layer and the first
sub-layer to form the pattern of the fourth conductive
layer.

[0171] In some embodiments, as shown in FIG. 14E, after
forming the third protective layer 35 on the side, away from
the sacrificial layer 9, of the connecting lead 32, the method
specifically includes:

[0172] S1034, removing the sacrificial layer 9; and

[0173] S1035, patterning the third protective layer 35 to
form a pattern of the third protective layer 35, and
expose a part of the fourth conductive layer 3-4.

[0174] In some embodiments, as shown in FIG. 14A,
forming the pattern of the film layers of the thin film
transistor 311 on the side, away from the first substrate 10,
of the flexible substrate 2, specifically includes:

[0175] sequentially forming patterns of the buffer layer
7, the first conductive layer 3-1, the first gate insulating
layer 36, the active layer 3111, the second gate insu-
lating layer 37, the second conductive layer 3-2, the
interlayer insulating layer 38, and the third conductive
layer 3-3 on the side, away from the first substrate 10,
of the flexible substrate 2.

[0176] In some embodiments, as shown in FIG. 14E, after
removing the sacrificial layer and before stripping the first
substrate, the method further includes:

[0177] S1036, binding a micro-sized inorganic light
emitting diode device 61 on one side, away from the
flexible substrate 2, of the driving circuit layer 3, and
filling silica gel 8; and

[0178] S1037, affixing a protective film 101 on one side,
away from the flexible substrate 2, of the micro-sized
inorganic light emitting diode device 61.

[0179] In specific implementation, in the step S104, the
first substrate is stripped, and by the buckling induction
process, the structure formed on one side of the first sub-
strate is transferred to the stretchable substrate that is
stretched by applying the tension force; and in the step S105,
the tension force of the stretchable substrate is released, so
that the stretchable substrate is restored to an unstretched
state; wherein, in the unstretched state of the stretchable
substrate, the connecting lead is in a bent state as shown in
FIG. 14F. Here, in the step S104, a width of the bridge area
12 is hl, and in the S105, after releasing the tension force of
the stretchable substrate, the width of the bridge area 12 is
h2. The width of the island area is h3. For example, h1:h3
is in the range of 1:5 to 5:1, and h1-h2 is less than a total
thickness of the display panel in a direction perpendicular to
the stretchable substrate.

[0180] In some embodiments, after releasing the tension
force on the stretchable substrate to cause the stretchable
substrate to restore to the unstretched state, the method
further includes: removing the protective film.

[0181] In some embodiments, as shown in FIG. 14F, after
removing the protective film, the method further includes:

[0182] S106, affixing a stretchable cover 102 on one
side, away from the flexible substrate 2, of the micro-
sized inorganic light emitting diode device 6.
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[0183] In some embodiments, as shown in FIG. 16, after
forming the sacrificial layer 9 in the area corresponding to
the hollow area 21, and before forming the pattern of the
connecting the lead 32 on the side, away from the first
substrate 10, of the sacrificial layer 9, the method further
includes:

[0184] forming a plurality of spacer structures 104 on
the side, away from the first substrate 10, of the
sacrificial layer 9; wherein the plurality of spacer
structures 104 are arranged at intervals in an arrange-
ment direction of two adjacent island areas 11; and a
surface on one side, away from the first substrate 10, of
the spacer structure 104 is curved.

[0185] Inspecific implementation, in the direction perpen-
dicular to the first substrate, a maximum thickness of the
spacer structure is greater than a thickness of the connecting
lead and less than a thickness of the micro-sized inorganic
light emitting diode device; and in the arrangement direction
of the plurality of spacer structures, a width of the spacer
structure is greater than the thickness of the connecting lead
in the direction perpendicular to the first substrate.

[0186] In some embodiments, while removing the sacri-
ficial layer, the method further includes: removing a spacer
layer.

[0187] In the method for preparing a display panel pro-
vided in embodiments of the present disclosure, a plurality
of spacer structures are formed on one side, away from the
first substrate, of the sacrificial layer; and then a second
protective layer, a connecting lead and a third protective
layer are formed, such that the formed connecting lead is
provided with a plurality of sub-protrusions on one side
away from the flexible substrate, which can increase the
length of the connecting lead, thereby increasing the stretch
rate of the display panel.

[0188] In some embodiments, as shown in FIG. 17, after
forming the sacrificial layer 9 in the area corresponding to
the hollow area 21, and before forming the pattern of the
connecting lead 32 on the side, away from the first substrate
10, of the sacrificial layer 9, the method further includes:

[0189] forming a plurality of recesses 103 on the side,
away from the first substrate 10, of the sacrificial layer
9; wherein the plurality of recesses 103 are arranged at
intervals in an arrangement direction of two adjacent
island areas 11; and a surface on one side, facing the
first substrate 10, of the recess 103 is curved.

[0190] In the method for preparing a display panel pro-
vided in embodiments of the present disclosure, a plurality
of recesses are formed on one side, away from the first
substrate, of the sacrificial layer; and then a second protec-
tive layer, a connecting lead and a third protective layer are
formed, such that the formed connecting lead is provided
with a plurality of sub-protrusions on one side facing the
flexible substrate, which can increase the length of the
connecting lead, thereby increasing the stretch rate of the
display panel.

[0191] Inspecific implementation, in the direction perpen-
dicular to the first substrate, a maximum thickness of the
recess is greater than the thickness of the connecting lead
and less than a maximum thickness of the sacrificial layer;
and in an arrangement direction of the plurality of recesses,
a width of the recess is greater than the thickness of the
connecting lead in the direction perpendicular to the first
substrate.
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[0192] It should be noted that FIG. 14A to FIG. 14D are
illustrated by way of example of forming the sacrificial layer
including a metal material by an electroplating process. Of
course, the sacrificial layer may also include an organic
material.

[0193] In some embodiments, as shown in FIG. 18, form-
ing the sacrificial layer in the area corresponding to the
hollow area 21, specifically includes:

[0194] forming an organic sacrificial layer 9 by filling
the area corresponding to the hollow area 21 with an
organic material.

[0195] In specific implementation, the organic material is,
for example, a phenolic resin, a polyimide resin, and the like.
[0196] In some embodiments, removing the sacrificial
layer, specifically includes: removing the organic sacrificial
layer by using a stripping process with a stripping solution.
[0197] It should be noted that when the sacrificial layer is
an organic sacrificial layer, the process of forming a second
protective layer, a connecting lead, and a third protective
layer on the organic sacrificial layer is the same as the
process of forming the sacrificial layer including a metal
material, and the process of preparing the display panel after
removing the organic sacrificial layer is the same as the
process of preparing the display panel after removing the
sacrificial layer, which will not be repeated herein.

[0198] Embodiments of the present disclosure provide a
display device including a display panel provided by
embodiments of the present disclosure.

[0199] The display device provided by embodiments of
the present disclosure is: a mobile phone, a tablet computer,
a television, a monitor, a laptop computer, a digital photo
frame, a navigator, and any other product or component
having a display function. Other essential components of the
display device should be understood by a person of ordinary
skill in the art, and are not repeated herein, nor should they
be used as a limitation of the present disclosure. The
implementation of the display device can refer to the above
embodiments of the display panel, and will not be repeated.
[0200] In summary, in the display panel and the prepara-
tion method therefor, and the display device, the flexible
substrate in the bridge area is removed and the connecting
lead passing through the bridge area is suspended, which can
avoid the low stretch rate of the flexible substrate from
affecting the overall stretching performance of the display
panel. Moreover, a stretchable substrate is further provided
on the side, away from the driving circuit layer, of the
flexible substrate. In an stretched state of the stretchable
substrate, the flexible substrate and each film layer on one
side of the flexible substrate are transferred to the stretchable
substrate, and afterwards, the stretchable substrate is
restored to the unstretched state, which may reduce the size
of the bridge area, so that at least a portion of the connecting
lead sinks on one side facing the flexible substrate or the
connecting lead protrudes on one side away from the flexible
substrate, that is, the connecting lead is in a bent state,
thereby increasing the stretch rate of the display panel.
[0201] Although preferred embodiments of the present
disclosure have been described, those skilled in the art may
make additional changes and modifications to those embodi-
ments once the basic inventive concepts are known. There-
fore, the appended claims are intended to be construed to
include the preferred embodiments as well as all changes
and modifications that fall within the scope of the present
disclosure.
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[0202] Obviously, those skilled in the art may make vari-
ous changes and variations to the embodiments of the
present disclosure without departing from the spirit and
scope of the embodiments of the present disclosure. Thus, if
these modifications and variations of the embodiments of the
present disclosure fall within the scope of the claims of the
present disclosure and their technical equivalents, the pres-
ent disclosure is also intended to encompass these modifi-
cations and variations.

What is claimed is:

1. A display panel, comprising:

a stretchable substrate, comprising: a plurality of island
areas arranged in an array, a plurality of bridge areas,
and blanking areas outside the island areas and the
bridge areas; wherein each bridge area connects two
adjacent island areas;

a flexible substrate on one side of the stretchable sub-
strate, wherein the flexible substrate comprises: a hol-
low area corresponding to the bridge areas and the
blanking areas; and

a driving circuit layer on one side away from the stretch-
able substrate, of the flexible substrate; wherein the
driving circuit layer comprises: a plurality of drive
units and a plurality of connecting leads; the drive units
are located in the island areas, and the connecting leads
pass through the bridge areas and extend to the island
areas to be electrically connected with the drive units;
and in an unstretched state of the stretchable substrate,
at least a portion of each connecting lead sinks toward
one side facing the flexible substrate or each connecting
lead protrudes toward one side away from the flexible
substrate.

2. The display panel according to claim 1, wherein each
connecting lead comprises at least one protrusion on the side
facing the flexible substrate and/or on the side away from the
flexible substrate.

3. The display panel according to claim 2, wherein each
connecting lead comprises a plurality of protrusions; and the
plurality of protrusions are not oriented in exactly the same
direction.

4. The display panel according to claim 2, wherein an
extended profile of each protrusion comprises a plurality of
sub-protrusions; and the plurality of sub-protrusions are
oriented in the same direction.

5. The display panel according to claim 1, wherein a shape
of an orthographic projection of the connecting leads on the
bridge areas is curved.

6. The display panel according to claim 1, wherein each
drive unit comprises: a thin film transistor;

the connecting leads are located on one side, away from
the flexible substrate, of the thin film transistor;

the driving circuit layer further comprises: a first protec-
tive layer between the connecting leads and the thin
film transistor, a second protective layer between the
first protective layer and the connecting leads, and a
third protective layer on one side, away from the
flexible substrate, of the connecting leads;

the second protective layer and the third protective layer
pass through the bridge areas and extend to the island
areas;

an orthographic projection of the connecting leads on the
flexible substrate falls within an orthographic projec-
tion of the second protective layer on the flexible
substrate, and the orthographic projection of the con-
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necting leads on the flexible substrate falls within an
orthographic projection of the third protective layer on
the flexible substrate; and

the third protective layer covers a surface on the side,
away from the flexible substrate, of the connecting
leads, and a side surface of the connecting leads.

7. The display panel according to claim 6, wherein in the
bridge areas, the orthographic projection of the second
protective layer on the flexible substrate approximately
coincides with the orthographic projection of the third
protective layer on the flexible substrate.

8. The display panel according to claim 6, wherein each
connecting lead comprises: a first sub-layer, and a second
sub-layer on one side, away from the flexible substrate, of
the first sub-layer; and

in a direction perpendicular to the flexible substrate, a
thickness of the second sub-layer is greater than a
thickness of the first sub-layer.

9. The display panel according to claim 1, further com-

prising:

a plurality of micro-sized inorganic light emitting diode
devices, which are located in the island areas and bound
to the driving circuit layer on one side, away from the
flexible substrate, of the driving circuit layer; and

a stretchable cover plate on one side away from the
flexible substrate, of the micro-sized inorganic light
emitting diode devices.

10. A method for preparing a display panel, comprising:

providing a first substrate; wherein the first substrate
comprises: a plurality of island areas arranged in an
array, a plurality of bridge areas, and blanking areas
outside the island areas and the bridge areas; and each
bridge area connects two adjacent the island areas;

forming a flexible substrate on one side of the first
substrate;

forming a pattern of a driving circuit layer on one side
away from the first substrate, of the flexible substrate,
and patterning the flexible substrate to form hollow
areas in the blanking areas and the bridge areas;
wherein the driving circuit layer comprises: a plurality
of drive units and a plurality of connecting leads; the
drive units are located in the island areas, and the
connecting leads pass through the bridge areas and
extend to the island areas to be electrically connected
with the drive units;

stripping the first substrate and transferring a structure
formed on one side of the first substrate to a stretchable
substrate that is stretched by applying a tension force;
and

releasing the tension force on the stretchable substrate to
cause the stretchable substrate to restore to an
unstretched state; wherein in the unstretched state of
the stretchable substrate, at least a portion of each
connecting lead sinks toward one side facing the flex-
ible substrate or each connecting lead protrudes on one
side away from the flexible substrate.

11. The method according to claim 10, wherein the
forming the pattern of the driving circuit layer on one side
away from the first substrate, of the flexible substrate, and
patterning the flexible substrate to form the hollow areas in
the blanking areas and the bridge areas, comprises:

forming a pattern of a partial film layer comprised in the
driving circuit layer on the side away from the first
substrate, of the flexible substrate, and patterning the
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flexible substrate to form the hollow areas in the
blanking areas and the bridge areas;

forming a sacrificial layer in an area corresponding to the

hollow areas;

forming a pattern of the connecting leads on one side

away from the first substrate, of the sacrificial layer;
and

removing the sacrificial layer.

12. The method according to claim 10, wherein the
forming the sacrificial layer in the area corresponding to the
hollow areas, comprises:

forming a metal sacrificial layer in the area corresponding

to the hollow areas by using an electroplating process;
wherein the removing the sacrificial layer, comprises:
removing the sacrificial layer by using a wet etching
process.

13. The method according to claim 12, wherein the
forming the metal sacrificial layer in the area corresponding
to the hollow areas by using the electroplating process,
comprises:

forming a seed layer covering the partial film layer and the

hollow areas;
forming a strippable electroplating retaining wall cover-
ing the seed layer in an area outside the hollow areas;

powering on the seed layer to grow an electroplating layer
in the hollow areas, and filling the area corresponding
to the hollow areas to form the metal sacrificial layer;

removing the strippable electroplating retaining wall; and

removing the seed layer outside the hollow areas and
thinning the metal sacrificial layer, to make a surface on
one side away from the first substrate, of the metal
sacrificial layer be in a plane approximately the same as
a plane where a surface on one side away from the first
substrate, of the partial film layer is.

14. The method according to claim 11, wherein the
forming the sacrificial layer in the area corresponding to the
hollow areas, comprises:

forming an organic sacrificial layer by filling the area

corresponding to the hollow areas with an organic
material;

wherein the removing the sacrificial layer, comprises:

removing the organic sacrificial layer by using a stripping

process with a stripping solution.

15. The method according to claim 11, wherein, after
forming the sacrificial layer in the area corresponding to the
hollow areas, and before forming the pattern of the connect-
ing lead on one side away from the first substrate, of the
sacrificial layer, the method further comprises:

forming a plurality of spacer structures on the side away

from the first substrate, of the sacrificial layer; wherein
the plurality of spacer structures are arranged at inter-
vals in an arrangement direction of two adjacent island
areas; and a surface on one side away from the first
substrate, of the spacer structures is curved;

wherein while removing the sacrificial layer, the method

further comprises:

removing the spacer structures.

16. The method according to claim 11, wherein the
forming the pattern of the partial film layer comprised in the
driving circuit layer on the side away from the first substrate,
of' the flexible substrate, and patterning the flexible substrate
to form the hollow areas in the blanking areas and the bridge
areas, comprises:
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forming a pattern of film layers of a thin film transistor on
the side away from the first substrate, of the flexible
substrate; wherein the pattern of the film layers of the
thin film transistor does not overlap with the blanking
areas and the bridge areas;

forming a pattern of a first protective layer on one side
away from the first substrate, of the film layers of the
thin film transistor; wherein the pattern of the first
protective layer does not overlap with the blanking
areas and the bridge areas; and

patterning the flexible substrate by using the pattern of the
first protective layer as a mask, to form the hollow areas
in the blanking areas and the bridge areas;

wherein before forming the pattern of the connecting
leads on the side away from the first substrate, of the
sacrificial layer, the method further comprises:

forming a pattern of a second protective layer on the side
away from the first substrate, of the sacrificial layer;
wherein the second protective layer passes through the
bridge areas and extend to the island areas;

wherein after the forming the pattern of the connecting
lead on the side away from the first substrate, of the
sacrificial layer, the method further comprises:

forming a pattern of a third protective layer on one side
away from the sacrificial layer, of the connecting leads;
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wherein the third protective layer passes through the
bridge areas and extends to the island areas.

17. The method according to claim 16, wherein after
removing the sacrificial layer and before stripping the first
substrate, the method further comprises:

binding a micro-sized inorganic light emitting diode

device on one side away from the flexible substrate, of
the driving circuit layer; and

affixing a protective film on one side away from the

flexible substrate, of the micro-sized inorganic light
emitting diode device;

wherein after releasing the tension force on the stretchable

substrate to cause the stretchable substrate returns to
restore to the unstretched state, the method further
comprises:

removing the protective film.

18. The method according to claim 17, wherein after
removing the protective film, the method further comprises:

affixing a stretchable cover on one side away from the

flexible substrate, of the micro-sized inorganic light
emitting diode device.

19. A display device, comprising the display panel accord-
ing to claim 1.



