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(57) ABSTRACT

A Micro LED transferring method, a Micro LED display
panel and a Micro LED display device are provided. The
Micro LED display panel includes a substrate, a pixel
defining layer including multiple openings, first conducting
layer located in the multiple openings, photosensitive con-
ductive bonding layers and Micro LED structures. The
photosensitive conductive bonding layer is solidified after
receiving light, such that elements adhered on two opposite
surfaces of the photosensitive conductive bonding layer are
bonded together. Due to the photosensitive conductive bond-
ing layer, a Micro LED is detected during a transferring
process rather than after a bonding process, thereby elimi-
nating a step of removing a bonded abnormal Micro LED,
thus simplifying the detecting and repairing processes of
Micro LEDs.
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MICRO LED TRANSFERRING METHOD,
MICRO LED DISPLAY PANEL AND MICRO
LED DISPLAY DEVICE

[0001] The present application claims priority to Chinese
Patent Application No. 201810972545.7, titled “MICRO
LED TRANSFERRING METHOD, DISPLAY PANEL
AND DISPLAY DEVICE”, filed on Aug. 24, 2018 with the
Chinese Patent Office, which is incorporated herein by
reference in its entirety.

FIELD

[0002] The present disclosure relates to the field of a
display technology, and in particular to a micro light emit-
ting diode (Micro LED) transferring method, a Micro LED
display panel and a Micro LED display device.

BACKGROUND

[0003] The Micro LED display is becoming more and
more attractive in the future. The LED used in the Micro
LED display has a micrometer-order size, and has advan-
tages such as individually controlled pixels, individually
controlled light-emission, high brightness, low power con-
sumption, high resolution and high chrominance. However,
there are also many complicated and difficult technical
issues to be solved in the Micro LED display, especially the
mass transfer technology which is critical in the Micro LED
display. With the development of technologies, multiple
technical branches are developed from the mass transferring
technology, such as the electrostatic adsorption technology
and the laser technology.

[0004] In a conventional micro LED mass transferring
method, a micro element is transferred from a transferring
substrate to a receiving substrate through wafer bonding.
The transferring method includes a direct transferring
method and an indirect transferring method. In the direct
transferring method, a micro element array is directly
bonded to the receiving substrate from the transferring
substrate, then the transferring substrate is removed. In the
indirect transferring method, the bonding/stripping step is
performed twice, parts of a micro element array located on
an intermediate substrate are picked up by the transferring
head, and are bonded to the receiving substrate, then the
transferring head is removed.

[0005] However, in the conventional mass transferring
technology including the direct transferring method and the
indirect transferring method, the Micro LED is detected via
a detecting circuit after the bonding of the Micro LED to the
receiving substrate, and the Micro LED is replaced or
repaired in a case that the Micro LED emits light abnor-
mally, which results in a complicated detecting and repairing
processes.

SUMMARY

[0006] In view of the above, a Micro LED transferring
method, a Micro LED display panel and a Micro LED
display device are provided according to the present disclo-
sure, to solve an issue of complicated detecting and repairing
processes in the conventional technology caused by the fact
that the replacing or repairing process on an abnormal Micro
LED is performed in a case that the Micro LED is already
bonded to a receiving substrate.
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[0007] A Micro LED display panel is provided, which
includes a substrate, a pixel defining layer, first conducting
layers, photosensitive conductive bonding layers and Micro
LED structures. The pixel defining layer is located on a
surface of the substrate, and the pixel defining layer includes
multiple openings. The first conducting layers are respec-
tively located in the multiple openings. The photosensitive
conductive bonding layer is located on a surface of the first
conducting layer facing away from the substrate. The Micro
LED structure is located on a surface of the photosensitive
conductive bonding layer facing away from the first con-
ducting layer, and at least one electrode of the Micro LED
structure is electrically connected with the photosensitive
conductive bonding layer.

[0008] A Micro LED display device including the Micro
LED display panel described above is further provided
according to the present disclosure.

[0009] A Micro LED transferring method for forming the
Micro LED display panel described above is further pro-
vided according to the present disclosure. The Micro LED
transferring method includes:

[0010] providing an array substrate, multiple Micro LED
structures, photosensitive conductive bonding layers and a
transferring head, where the array substrate includes a
substrate, a pixel defining layer located on the substrate and
first conducting layers, the pixel defining layer includes
multiple openings, the first conducting layers are respec-
tively located in the multiple openings;

[0011] picking up, by the transferring head, the multiple
Micro LED structures;

[0012] bonding each of the picked Micro LED structures
to one first conducting layer via the photosensitive conduc-
tive bonding layer;

[0013] conducting the Micro LED structure by applying
an electrical signal to the first conducting layer;

[0014] removing the transferring head, where

[0015] in a case that the Micro LED structure emits light
normally, the Micro LED structure is bonded to the array
substrate through the photosensitive conductive layer; and
[0016] in a case that the Micro LED structure emits light
abnormally, the Micro LED structure is removed away by
the transferring head.

[0017] The Micro LED display panel according to the
present disclosure includes a substrate, a pixel defining layer
including multiple openings, first conducting layers located
in the openings, photosensitive conductive bonding layers
and Micro LED structures. The photosensitive conductive
bonding layer is solidified after receiving light, such that
elements adhered on two opposite surfaces of the photosen-
sitive conductive bonding layer can be bonded together. That
is, during a manufacturing process of the Micro LED display
panel in the present disclosure, after the Micro LED is
transferred onto the photosensitive conductive bonding layer
on the substrate, electrical signals are applied to two elec-
trodes of the Micro LED to conduct the Micro LED. In a
case that the Micro LED emits light normally, a correspond-
ing photosensitive conductive bonding layer is solidified
after receiving the light, such that the Micro LED is bonded
onto the first conducting layer. In a case that the Micro LED
emits light abnormally, the corresponding photosensitive
conductive bonding layer receives no suitable light, such
that the first conducting layer and the abnormal Micro LED
are not bonded together. In this way, during the transferring
process, it is detected whether a Micro LED emits light



US 2019/0148611 Al

normally, and a normal Micro LED is bonded, while an
abnormal Micro LED is not bonded and is replaced with a
normal Micro LED. Therefore, all Micro LEDs on the
formed Micro LED display panel can emit light normally.
[0018] In the Micro LED display panel in the present
disclosure, the photosensitive conductive bonding layer is
arranged, such that the Micro LED is detected during the
transferring process rather than after the bonding process,
thereby eliminating a step of removing a bonded abnormal
Micro LED, thus simplifying the detecting and repairing
processes on Micro LEDs.

[0019] A Micro LED display device is further provided in
the present disclosure, which includes the Micro LED dis-
play panel described above.

[0020] A Micro LED transferring method is further pro-
vided in the present disclosure. In the method, a Micro LED
is detected and bonded during one step. That is, the Micro
LED is detected during the transferring process rather than
after the bonding process. Therefore, a step of removing a
bonded abnormal Micro LED is eliminated, thereby simpli-
fying the detecting and repairing processes on a Micro LED.
[0021] It is to be noted that, all Micro LEDs on the Micro
LED display panel formed through the Micro LED trans-
ferring method in the present disclosure emit light normally,
such that it is unnecessary to perform a backup, thereby
reducing a cost for manufacturing the Micro LEDs. In
addition, since only a sub-pixel is provided with only one
LED element on the Micro LED display panel, thereby
ensuring display uniformity and improving pixels per inch
(PPI) of the Micro LED display panel.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] The drawings to be used in the description of the
embodiments are described briefly as follows according to
the embodiments of the present disclosure become clearer. It
is apparent that the drawings in the following description
only illustrate some embodiments of the present disclosure.
[0023] FIG. 11is a schematic structural diagram of a Micro
LED display panel according to an embodiment of the
present disclosure;

[0024] FIG. 2 is a schematic structural diagram of a Micro
display panel according to another embodiment of the
present disclosure;

[0025] FIG. 3 is a schematic structural diagram of a Micro
LED having a vertical structure according to an embodiment
of the present disclosure;

[0026] FIG. 4 is a schematic structural diagram of a Micro
LED display panel according to another embodiment of the
present disclosure;

[0027] FIG. 5 is a schematic structural diagram of an
active matrix Micro LED display panel according to an
embodiment of the present disclosure;

[0028] FIG. 6 is a schematic structural diagram of a Micro
LED structure having an ipsilateral-electrode structure
according to an embodiment of the present disclosure;
[0029] FIG. 7 is a schematic diagram showing a structure
of a Micro LED structure having an ipsilateral-electrode
structure according to an embodiment of the present disclo-
sure;

[0030] FIG. 81s a schematic structural diagram of a Micro
LED display panel according to another embodiment of the
present disclosure;
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[0031] FIG. 9 is a schematic structural diagram of an
active matrix Micro LED display panel according to another
embodiment of the present disclosure;

[0032] FIG. 10 is a schematic diagram of a display device
according to an embodiment of the present disclosure;
[0033] FIG. 11 is a flow chart of a Micro LED transferring
method according to an embodiment of the present disclo-
sure;

[0034] FIG. 12 is a schematic structural diagram of an
array substrate according to an embodiment of the present
disclosure;

[0035] FIG. 13 is a schematic diagram showing a process
of picking up multiple Micro LED structures by a transfer-
ring head,

[0036] FIG. 14 is a schematic diagram showing a case that
a Micro LED emit light in response to an electric signal;
[0037] FIG. 15 is a schematic diagram showing a solidi-
fication result; and

[0038] FIG. 16 is a schematic diagram showing a result
obtained by removing a transferring head.

DETAILED DESCRIPTION OF EMBODIMENTS

[0039] As described in the background part, in the con-
ventional mass transferring technology including the direct
transferring method and the indirect transferring method, the
Micro LED is detected via a detecting circuit after the Micro
LED is bonded to the receiving substrate. The Micro LED is
replaced or repaired in a case that the Micro LED emits light
abnormally, which results in a complicated detecting and
repairing processes.

[0040] In the conventional technology, during a Micro
LED direct transferring process or a Micro LED indirect
transferring process, the Micro LED is not detected. Instead,
the Micro LED is detected through a certain detecting
method after all Micro LEDs are transferred. In a case that
there is a Micro LED emitting light abnormally, the Micro
LED is repaired, for example, the Micro LED is replaced
with a redundant transferred Micro LED, or the bonded
Micro LED is directly replaced by a new one. The process
of replacing the abnormal bonded Micro LED includes:
de-bonding the abnormal Micro LED, removing the abnor-
mal Micro LED, placing a new Micro LED, bonding the new
Micro LED, and detecting the bonded new Micro LED. If
the bonded new Micro LED emits light normally, the
detecting and repairing processes are completed, and if the
new bonded Micro LED still emits light abnormally, the
above process is performed again until all sub-pixels on the
Micro LED display panel can display normally. As can be
seen, in the conventional technology, the Micro LED is
detected via a detecting circuit after the Micro LED 1is
bonded, then the repairing process is performed if there is an
abnormal Micro LED, thereby possibly requiring dedicated
detecting devices and resulting in complicated detecting and
repairing processes.

[0041] In view of the above, a Micro LED display panel
is provided according to the present disclosure, which
includes a substrate, a pixel defining layer, first conducting
layers, photosensitive conductive bonding layers and Micro
LED structures. The pixel defining layer is located on a
surface of the substrate, and the pixel defining layer includes
multiple openings. The first conducting layers are respec-
tively located in the multiple openings. The photosensitive
conductive bonding layer is located on a surface of the first
conducting layer facing away from the substrate. The Micro
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LED structure is located on a surface of the photosensitive
conductive bonding layer facing away from the first con-
ducting layer, and at least one electrode of the Micro LED
structure is electrically connected with the photosensitive
conductive bonding layer.

[0042] The Micro LED display panel according to the
present disclosure includes the photosensitive conductive
bonding layer. The photosensitive conductive bonding layer
is solidified after receiving light emitted from a normal
Micro LED, such that the Micro LED is bonded to the
substrate to form the Micro LED display panel. That is, the
Micro LED is detected during the transferring process of the
Micro LED, thereby avoiding a complicated process of
removing and replacing the Micro LEDs, thus simplifying
detecting and repairing processes.

[0043] The embodiments of the present disclosure are
described in conjunction with the accompanying drawings in
the embodiments of the present disclosure hereinafter. It is
apparent that the described embodiments are merely some
rather than all of embodiments of the present disclosure.
[0044] Referring to FIG. 1, FIG. 1 is a schematic structural
diagram of a Micro LED display panel according to an
embodiment of the present disclosure. The Micro LED
display panel includes a substrate 1, a pixel defining layer 2,
first conducting layers 4, photosensitive conductive bonding
layers 5 and Micro LED structures 6. The pixel defining
layer 2 is located on a surface of the substrate 1, and the pixel
defining layer 2 includes multiple openings 3. The first
conducting layer 4 is located in the opening 3. The photo-
sensitive conductive bonding layer 5 is located on a surface
of the first conducting layer 4 facing away from the substrate
1. The Micro LED structure 6 is located on a surface of the
photosensitive conductive bonding layer 5 facing away from
the first conducting layer 4, and at least one electrode of the
Micro LED structure 6 is electrically connected with the
photosensitive conductive bonding layer 5.

[0045] It is to be noted that, a material of the photosen-
sitive conductive bonding layer is not limited in this embodi-
ment. The photosensitive conductive bonding layer may be
made of any material that can be solidified after receiving
light emitted by a Micro LED structure 6 to be bonded, to
bond the Micro LED structure 6 to the first conducting layer
4 on the substrate 1. In an embodiment of the present
disclosure, the photosensitive conductive bonding layer 5
may include a photosensitive layer, and the photosensitive
layer is doped with metallic balls or nano-silver material.
The material of the photosensitive layer may include acrylic
ester copolymers, active monomers and photo-initiator, and
the photo-initiator is visible light photo-initiator.

[0046] It is to be noted that, in this embodiment, the
openings 3 of the pixel defining layer may respectively
correspond to different photo-initiator. A dominant absorp-
tion wavelength of the photo-initiator is the same as a
wavelength of a light emitted from the Micro LED structure
6 connected with the photosensitive conductive bonding
layer 5. It is to be noted that, the wavelength of the light
emitted by the LED usually has a wave peak, and there is a
range having a certain wavelength width around the wave
peak. In this embodiment, the dominant absorption wave-
length of the photo-initiator is the same as the wavelength of
the light emitted by the LED, where the dominant absorption
wavelength means a range with a certain wavelength width,
rather than an actual wavelength. For example, the Micro
LED display panel includes multiple sub-pixels which
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include red sub-pixels, green sub-pixels and blue sub-pixels.
If the Micro LED structure 6 in the opening 3 of the pixel
defining layer emits a red light, the dominant absorption
wavelength of the photo-initiator of the photosensitive con-
ductive bonding layer 5 in the opening 3 is set to be a
wavelength of the red light such as a wavelength range from
560 nm to 610 nm. In an embodiment of the present
disclosure, if a wave peak of the red light is at a wavelength
of 610 nm, the dominant absorption wavelength of the
photo-initiator is within a wavelength range near 610 nm
rather than being limited to 610 nm. Similarly, if the Micro
LED structure 6 in the opening 3 of the pixel defining layer
emits a green light, the dominant absorption wavelength of
the photo-initiator of the photosensitive conductive bonding
layer 5 in the corresponding opening 3 is set to be a
wavelength of the green light. If the Micro LED structure 6
in the opening 3 of the pixel defining layer emits a blue light,
the dominant absorption wavelength of the photo-initiator of
the photosensitive conductive bonding layer 5 in the corre-
sponding opening 3 is set to be a wavelength of the blue
light. It is to be noted that, the dominant absorption wave-
length of the photo-initiator is the same as the wavelength of
the light emitted by a Micro LED structure, but the present
disclosure is not limited thereto. In other embodiments of the
present disclosure, the dominant absorption wavelength of
the photo-initiator may be set to be another wavelength near
the wavelength of the light emitted by the Micro LED
structure.

[0047] In the embodiment of the present disclosure, the
photosensitive conductive bonding layer may have a single
layered structure or double-layered structure, which is not
limited in this embodiment. As shown in FIG. 2, FIG. 2 is
a schematic structural diagram of a Micro LED display
panel according to another embodiment of the present
disclosure. It is to be noted that, a position of the first
conducting layer is not limited in this embodiment. The first
conducting layer 4 may be formed after forming the pixel
defining layer 2. As shown in FIG. 1, the first conducting
layer 4 is formed on a bottom and side walls of the pixel
defining layer 2. If the first conducting layer 4 is made of a
high reflective metal, the first conducting layer 4 may reflect
lateral light and downward light emitted by the Micro LED,
thereby improving usage of light emitted by the Micro LED.
The first conducting layer may also be formed before
forming the pixel defining layer. As shown in F1G. 2, the first
conducting layer 4 is located under the pixel defining layer
2. The first conducting layer may be formed on a flat surface,
to facilitate the forming process.

[0048] The Micro LED display panel according to the
present disclosure includes a substrate, a pixel defining
layer, first conducting layers, photosensitive conductive
bonding layers and Micro LED structures. The pixel defin-
ing layer includes multiple openings. The first conducting
layer is located in the opening. The photosensitive conduc-
tive bonding layer is solidified after receiving light, such that
elements adhered on two opposite surfaces of the photosen-
sitive conductive bonding layer may be bonded together.
That is, during a process of manufacturing the Micro LED
display panel according to the present disclosure, after the
Micro LED is bonded to the photosensitive conductive
bonding layer on the substrate, electrical signals are applied
to two electrodes of the Micro LED, to conduct the Micro
LED. In a case that the Micro LED emits light normally, the
corresponding photosensitive conductive bonding layer is
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solidified after receiving the light, to bond the light-emitting
Micro LED to the first conducting layer. In a case that the
Micro LED emits light abnormally, the corresponding pho-
tosensitive conductive bonding layer can not bond the Micro
LED to the first conducting layer because no suitable light
is received. Therefore, during a transferring process, it is
detected whether a Micro LED emits light normally, and a
normal Micro LED is bonded, while an abnormal Micro
LED is not bonded and is replaced with a normal Micro
LED. Therefore, all Micro LEDs on the Micro LEI) display
panel can emit light normally.

[0049] A structure of the Micro LED structure 6 is not
limited in this embodiment. In an embodiment of the present
disclosure, the Micro LED structure 6 has a vertical struc-
ture. As shown in FIG. 3, FIG. 3 is a schematic structural
diagram of a Micro LED having a vertical structure accord-
ing to an embodiment of the present disclosure. The Micro
LED having a vertical structure includes a LED semicon-
ductor structure 611, as well as a first electrode 612 and a
second electrode 613 respectively located on two opposite
sides of the LED semiconductor structure 611. The LED
semiconductor structure 611 includes a first semiconductor
layer, an active layer and a second semiconductor layer
sequentially stacked. A material and a structure of the Micro
LED structure is not limited in this embodiment, thus
materials of the first semiconductor layer, the active layer
and the second semiconductor layer are not limited herein,
which may be, for example, gallium nitride, gallium
arsenide or the like. The material may be determined based
on light emitted by the Micro LED structure, which is not
described in detail in the embodiment.

[0050] In the embodiment, the first electrode 612 of the
LED having a vertical structure is located on a side of the
first semiconductor layer facing away from the active layer.
The second electrode 613 of the LED having a vertical
structure is located on a side of the second semiconductor
layer facing away from the active layer. In a case that the
LED semiconductor structure includes other layers, the first
electrode is located on the outmost side of the LED semi-
conductor structure and is electrically connected with the
first semiconductor layer, the second electrode is located on
the outmost side of the LED semiconductor layer and is
electrically connected with the second semiconductor layer,
which is not limited in this embodiment.

[0051] In this embodiment, since the Micro LED structure
has a vertical structure, and the first electrode and the second
electrode are respectively located on two opposite sides of
the LED semiconductor structure, during a bonding process
of the LED semiconductor to the substrate, the first electrode
may be electrically connected with the first conducting layer
through the photosensitive conductive bonding layer. The
second electrode is connected with an external circuit. By
supplying power to the first conducting layer and the exter-
nal circuit connected with the second electrode, the Micro
LED structure is conducted. As shown in FIG. 4, FIG. 4 is
a schematic structural diagram of a Micro LED display
panel according to another embodiment of the present
disclosure. The Micro LED display panel further includes a
second conducting layer 71 and an insulating layer 9. The
insulating layer 9 covers the Micro LED structure 6. The
second conducting layer 7 is electrically connected with the
second electrode 613 of the Micro LED structure through a
via hole in the insulating layer 9. The Micro LED structure
is controlled to emit light in response to an electrical signal
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applied to the first conducting layer 4 and the second
conducting layer 71. A type of the first electrode 612 is not
limited in this embodiment, the first electrode 612 may be an
N-electrode, i.e., a negative electrode, or a P-electrode, i.e.,
a positive electrode.

[0052] It is to be noted that, a structure of the Micro LED
display panel is not limited in this embodiment, and the
Micro LED display panel may be a passive matrix light
emitting diode display panel without an address selecting
function. For example, second conducting layers 71 corre-
sponding to multiple Micro LED structures in a same row
are electrically connected to each other. First conducting
layers corresponding to multiple Micro LED structures in a
same column are electrically connected to each other. By
applying an electrical signal to a cathode and an anode of
each Micro LED, display of the Micro LED structures in a
whole row or a whole column is controlled.

[0053] In another embodiment of the present disclosure,
the Micro LED display panel may be an active matrix light
emitting diode display panel. As shown in FIG. 5, FIG. 5 is
a schematic structural diagram of an active matrix Micro
LED display panel according to an embodiment of the
present disclosure. The substrate 1 further includes multiple
thin film transistors, and at least two of the multiple thin film
transistors control one Micro LED structure. It is to be noted
that, one of the at least two thin film transistors is configured
as a driving transistor, and at least one of the at least two thin
film transistors other than the thin film transistor configured
as a driving transistor is configured to supply a control
voltage to the driving transistor. As shown in FIG. 5, a
driving transistor 8 includes a gate 8g a source 8s and a
drain 84. The drain 84 is electrically connected with the first
conducting layer 4. Second electrodes of Micro LED struc-
tures in multiple openings 3 are electrically connected to
each other through second conducting layers 72. In some
embodiments, the drain may be replaced with a source,
which is not limited in the embodiment.

[0054] The second electrodes of the Micro LED structures
6 in different openings are connected to each other through
the second conducting layers, to form a common electrode,
such that the second electrodes of the Micro LED structures
are applied with the same electrical signal. By forming the
thin film transistor 8 on the substrate 1, to control whether
to apply an electrical signal to the first electrode of the Micro
LED structure in each opening of the pixel defining layer,
the display of the Micro LED structure in each opening of
the pixel defining layer is controlled.

[0055] It is to be noted that, in a case that the Micro LED
display panel is an active matrix light emitting diode display
panel, the Micro LED display panel further includes a drive
circuit (not shown in the figure). In some embodiments, the
drive circuit is configured to apply an electrical signal to the
gate of the thin film transistor, to turn on/off the thin film
transistor, to control a sub-pixel to be lightened or in a dark
state. The structure of the drive circuit is not limited in this
embodiment, and any drive circuit that can achieve the
above functions will fall into the protection scope of this
embodiment of the present disclosure.

[0056] In another embodiment of the present disclosure,
the Micro LED structure may have an ipsilateral-electrode
structure. The Micro LED structure includes a first semi-
conductor layer, an active layer and a second semiconductor
layer sequentially stacked, and the Micro LED structure
further includes a first electrode and a second electrode.
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Unlike the LED having a vertical structure, in the LED
having an ipsilateral-electrode structure, the first electrode
and the second electrode are located on the same side of the
LED semiconductor structure. As shown in FIG. 6, FIG. 6 is
a schematic structural diagram of a Micro LED structure
having an ipsilateral-electrode structure according to an
embodiment of the present disclosure. The Micro LED
structure includes a LED semiconductor structure 621, as
well as a first electrode 622 and a second electrode 623
located on the same side of the LED semiconductor structure
621. It is to be noted that, during a process of manufacturing
the first electrode 622 and the second electrode 623, as
shown in FIG. 7, the first electrode 622 is located on a
surface of a first semiconductor layer 6213 facing away from
an active layer 6212. Then, the first semiconductor layer
6213 and the active layer 6212 are etched to expose a part
of the second semiconductor layer 6211. The second elec-
trode 623 is formed on a surface of the second semiconduc-
tor layer 6211 facing toward the active layer 6212, and
finally the LED structure having an ipsilateral-electrode
structure is produced.

[0057] Since the first electrode and the second electrode of
the LED structure having an ipsilateral-electrode structure
are located on the same side of the LED structure, the second
electrode may be bonded to the first conducting layer
through the photosensitive conductive bonding layer while
bonding the first electrode to a first conducting layer through
a photosensitive conductive bonding layer. It is to be noted
that, it may be required to apply different voltage signals to
the first electrode and the second electrode to conduct the
Micro LED. As shown in FIG. 8, FIG. 8 is a schematic
structural diagram of a Micro LED display panel according
to another embodiment of the present disclosure. In this
embodiment, the first conducting layer includes a first sub
conducting layer 41 and a second sub conducting layer 42
insulated from each other. The photosensitive conductive
bonding layer includes a first photosensitive conductive
bonding layer 51 and a second photosensitive conductive
bonding layer 52. The first photosensitive conductive bond-
ing layer 51 is located on a surface of the first sub conducting
layer 41 facing away from the substrate 1. The second
photosensitive conductive bonding layer 52 is located on a
surface of the second sub conducting layer 42 facing away
from the substrate 1. The first electrode 622 is electrically
connected with the first sub conducting layer 41 through the
first photosensitive conductive bonding layer 51. The second
electrode 623 is electrically connected with the second sub
conducting layer 42 through the second photosensitive con-
ductive bonding layer 52. By applying electrical signals to
the first sub conducting layer 41 and the second sub con-
ducting layer 42, display of the Micro LED structure is
controlled.

[0058] Similar to the LED having a vertical structure, an
external circuit connected with the first sub conducting layer
and the second sub conducting layer is not limited in this
embodiment, and a way to applying the electrical signal is
not limited either. In an embodiment of the present disclo-
sure, by applying a voltage to the first sub conducting layer
and the second sub conducting layer connected with an
individual Micro LED structure, the display of multiple
Micro LED structures in a single row or a single column is
controlled. That is, the Micro LED display panel is a passive
matrix light emitting diode display panel.
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[0059] 1In other embodiments of the present disclosure, as
shown in FIG. 9. FIG. 9 is a schematic structural diagram of
an active matrix Micro LED display panel according to an
embodiment of the present disclosure. Multiple thin film
transistors are formed on the substrate 1, that is, the substrate
1 further includes multiple thin film transistors. At least two
of the multiple thin film transistors control one Micro LED
structure. One of the at least two thin film transistors is
configured as a driving transistor, and at least one of the at
least two thin film transistors other than the driving transis-
tor is configured to supply a control voltage for the driving
transistor. As shown in FIG. 9, a driving transistor 8 includes
a gate 8¢, a source 8s and a drain 84. The drain 84 is
electrically connected with the first sub conducting layer 41.
Second electrodes 623 of Micro LED structures in multiple
openings are electrically connected to each other through a
common connection line 10 between second sub conducting
layers 42.

[0060] That is, the second electrodes 623 of the Micro
LED structures in different openings are connected to each
other through the second sub conducting layers, to form a
common electrode, such that the second electrodes 623 of
the Micro LED structures are applied with the same elec-
trical signal. By forming a thin film transistor 8 on the
substrate 1, it is controlled whether to apply an electrical
signal to the first electrode 622 of the Micro LED structure
in each opening of the pixel defining layer, such that display
of the Micro LED structure in each opening of the pixel
defining layer is controlled.

[0061] A forming method of the common connection line
10 is not limited in this embodiment. The common connec-
tion line 10 may be formed while forming the second sub
conducting layer 42, and may also be formed independently.
To reduce manufacturing steps and save cost, as shown in
FIG. 9, the common connection line 10 and the second sub
conducting layer 42 are made of the same material, and are
formed in the same step.

[0062] It is to be noted that, in a case that the Micro LED
display panel is an active matrix light emitting diode display
panel, the Micro LED display panel further includes a drive
circuit (not shown in the figure) for the thin film transistors.
In some embodiments, the drive circuit is configured to
apply an electrical signal to the gate of the thin film
transistor, to turn on/off the thin film transistor, to control a
sub-pixel to be lightened or in a dark state. The structure of
the drive circuit is not limited in this embodiment, and any
drive circuit that can achieve the above functions will fall
into the protection scope of the embodiment of the present
disclosure.

[0063] A Micro LED device is provided in the present
disclosure, which includes the Micro LED display panel
according to any one of the embodiments described above.
FIG. 10 is a schematic diagram of a display device according
to an embodiment of the present disclosure. A display device
400 includes a display panel 500, and the display panel 500
is as described in any one of the embodiments of the present
disclosure. The display device 400 may be a phone as shown
in FIG. 10, and may also be a computer, a television, a
wearable intelligent display device or the like, which is not
limited in this embodiment.

[0064] A Micro LED transferring method is further pro-
vided in the embodiment of the present disclosure, which is
used to form the Micro LED display panel described in the
above embodiments. As shown in FIG. 11, FIG. 11 is a flow
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chart of a Micro LED transferring method according to an
embodiment of the present disclosure. The Micro LED
transferring method includes the following steps S101 to
S105.

[0065] In step S101, an array substrate, multiple Micro
LED structures, photosensitive conductive bonding layers
and a transferring head are provided. The array substrate
includes a substrate, a pixel defining layer located on the
substrate and first conducting layers. The pixel defining
layer includes multiple openings, the first conducting layer
is located in the opening.

[0066] As shown in FIG. 12, FIG. 12 is a schematic
structural diagram of an array substrate according to an
embodiment of the present disclosure. An array substrate
includes a substrate 1, a pixel defining layer 2 located on the
substrate 1 and first conducting layers 4. The pixel defining
layer 2 includes multiple openings 3, and the first conducting
layer 4 is formed in the opening 3. A method of arranging the
photosensitive conductive bonding layer is not limited in
this embodiment, as shown in FIG. 12, the photosensitive
conductive bonding layer 5 may be formed in the opening
through a printing process.

[0067] Itis to be noted that, a structure of the Micro LED
is not limited in this embodiment. The Micro LED may have
a vertical structure, and may also have an ipsilateral-elec-
trode structure. A LED having a vertical structure is taken as
an example in the figures of the embodiment, but the present
disclosure is not limited thereto.

[0068] In step S102, the multiple Micro LED structures
are picked up by the transferring head.

[0069] As shown in FIG. 13, FIG. 13 is a schematic
diagram showing a process of picking up multiple Micro
LED structures by a transferring head according to an
embodiment of the present disclosure.

[0070] It is to be noted that, in a case that the Micro LED
structure has a vertical structure, the Micro LED includes a
first electrode and a second electrode located oppositely to
each other. A first conducting layer and a photosensitive
conductive bonding layer in each opening of the pixel
defining layer are provided as entire layers. The photosen-
sitive conductive bonding layer is configured to connect
with the first electrode. Since it may be required to conduct
the first electrode and the second electrode of the LED
during a bonding process, an auxiliary electrode, that is, a
second conducting layer is added on the transferring head in
this embodiment, to electrically connect with the second
electrode of the LED having a vertical structure and to
supply power to the second electrode.

[0071] In the embodiment, the providing a transferring
head includes: providing a transferring head body 101; and
forming a second conducting layer 102 on a pickup surface
of the transferring head body 101, where the second con-
ducting layer 102 is configured to electrically connect with
a second electrode 613. In a case that the photosensitive
conductive bonding layer 53 connects the Micro LED struc-
ture with the first conducting layer 4, an electrical signal is
applied to the first conducting layer 4 and the second
conducting layer 102 to conduct the Micro LED structure.
[0072] That is, in the embodiment, during the transferring
process, the second conducting layer is provided on the
transferring head body to assist electric conduction. In this
way, the first electrode and the second electrode of the Micro
LED structure are conducted during the transferring process,
to control the Micro LED structure to emit light.
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[0073] Tt is to be noted that, in order to ensure the light
emitted by the Micro LED structure to be absorbed by the
photosensitive conductive bonding layer to improve a solidi-
fication rate of the photosensitive conductive bonding layer,
to increase transferring efficiency, in this embodiment, the
second conducting layer may be a metallic reflecting layer,
such that the light emitted by the Micro LED is reflected to
the photosensitive conductive bonding layer for solidifica-
tion.

[0074] In a case that the Micro LED structure has an
ipsilateral-electrode structure, the first conducting layer
includes a first sub conducting layer and a second sub
conducting layer insulated from each other. The photosen-
sitive conductive bonding layer includes a first photosensi-
tive conductive bonding layer and a second photosensitive
conductive bonding layer. The first photosensitive conduc-
tive bonding layer is configured to bond the first sub
conducting layer to the first electrode. The second photo-
sensitive conductive bonding layer is configured to bond the
second sub conducting layer to the second electrode.
[0075] Similarly, in order to ensure the light emitted by the
Micro LED structure to be absorbed by the photosensitive
conductive bonding layer to improve a solidification rate of
the photosensitive conductive bonding layer, to increase
transferring efficiency, in this embodiment, the transferring
head is capable of reflecting light. In one embodiment, the
providing a transferring head includes: providing a transfer-
ring head body; and forming a reflecting layer on a pickup
surface of the transferring head body. That is, a reflecting
layer for reflecting light is provided on the transferring head.
[0076] In step S103, each of the picked multiple Micro
LED structures is bonded to the first conducting layer
through the photosensitive conductive bonding layer.
[0077] A method of forming the photosensitive conductive
bonding layer is not limited in this embodiment. The pho-
tosensitive conductive bonding layer may be formed on a
to-be-bonded surface of the Micro LED structure, and is
directly bonded to the first conducting layer after pickup. In
one embodiment, the photosensitive conductive bonding
layer may be formed only on a surface of the first conducting
layer, and is bonded to the first electrode of the Micro LED
structure. In one embodiment, the photosensitive conductive
bonding layer may be formed on both the to-be-bonded
surface of the Micro LED structure and the surface of the
first conducting layer, then the two photosensitive conduc-
tive bonding layers are bonded to each other.

[0078] Since it is easier to achieve bonding between the
same material, as shown in FIG. 12, a photosensitive con-
ductive bonding layer 53 is formed on a surface of a first
conducting layer 4, and a photosensitive conductive bonding
layer 54 is formed on a to-be-bonded surface of a Micro
LED structure, and the Micro LED structure and the first
conducting layer 4 are bonded to each other through the
photosensitive conductive bonding layer 52 and photosen-
sitive conductive bonding layer 53.

[0079] In step S104, an electrical signal is applied to the
first conducting layer to conduct the Micro LED structure.
[0080] As shown in FIG. 14, the first conducting layer 4
and the second conducting layer 102 are applied with
electric signals simultaneously, to apply a voltage to the first
electrode and the second electrode of the Micro LED
structure. It is assumed that, as shown in FIG. 14, a Micro
LED structure 6A on the left emits light normally, and a
Micro LED structure 6B on the right emits light abnormally.
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[0081] As shown in FIG. 15, FIG. 15 is a schematic
diagram showing a solidification result. A photosensitive
conductive bonding layer corresponding to the Micro LED
structure 6A on the left is solidified after receiving the light
emitted by the Micro LED structure 6A. Since the Micro
LED structure 6B on the right emit light abnormally, a
photosensitive conductive bonding layer corresponding to
the Micro LED structure 6B is not solidified.

[0082]

[0083] In a case of removing the transferring head 101, a
Micro LED structure is bonded to the array substrate by the
photosensitive conductive bonding layer in a case that the
Micro LED structure emits light normally. A Micro LED
structure is removed away by the transferring head in a case
that the Micro LED structure emits light abnormally.

[0084] As shown in FIG. 16, FIG. 16 is a schematic
diagram showing a result obtained by removing a transfer-
ring head. The Micro LED structure 6A emitting light
normally is bonded to the array substrate through the pho-
tosensitive conductive bonding layer to realize binding. The
Micro LED structure 6B emitting light abnormally is
removed by the transferring head 101 due to that the
corresponding photosensitive conductive bonding layer is
not solidified.

[0085] It may be required to perform another transferring
process for an un-bonded location caused by the abnormal
Micro LED.

[0086] In the Micro LED transferring method according to
the embodiment of the present disclosure, a photosensitive
conductive bonding layer is added. The photosensitive con-
ductive bonding layer is directly solidified in a case that a
Micro LED emits light normally, and the bonding is com-
pleted. In a case that a Micro LED is abnormal and emits
light abnormally, the Micro LED is not transferred. There-
fore, the Micro LED is detected during the transferring
process, thereby reducing the step of removing a bonded
abnormal Micro LED during a subsequent repairing process,
thus simplifying the detecting and repairing processes.

[0087] The above embodiments in the specification are
described in a progressive manner. Each of the embodiments
is mainly focused on describing its differences from other
embodiments, and references may be made among these
embodiments with respect to the same or similar portions
among these embodiments. Descriptions of the apparatus
disclosed in the embodiments are simple since the apparatus
corresponds to the method disclosed in the embodiments,
and related explanations can be found in the description of
the method.

[0088] It should be illustrated that, a relationship term
such as “the first” and “the second” herein is only used to
distinguish one entity or operation from another entity or
operation, and does not necessarily require or imply that
there is an actual relationship or sequence between these
entities or operations. Furthermore, terms “include”, “com-
prise” or any other variations are intended to cover non-
exclusive “include”, so that a process, a method, an object
or a device including a series of factors not only include the
factors, but also include other factors not explicitly listed, or
also include inherent factors of the process, the method, the
object or the device. Without more limitation, a factor
defined in a sentence “include one . . . ” does not exclude a
case that there is also another same factor in the process, the

In step S105, the transferring head is removed.
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method, the object or the device including the described
factor.

1. A micro light emitting diode (Micro) display panel,
comprising:

a substrate;

a pixel defining layer located on a surface of the substrate,
wherein the pixel defining layer comprises a plurality
of openings;

a first conducting layer located in each of the plurality of
openings;

a photosensitive conductive bonding layer located on a
surface of the first conducting layer facing away from
the substrate; and

a Micro LED structure located on a surface of the pho-
tosensitive conductive bonding layer facing away from
the first conducting layer, wherein at least one electrode
of the Micro LED structure is electrically connected
with the photosensitive conductive bonding layer.

2. The Micro LED display panel according to claim 1,
wherein the photosensitive conductive bonding layer com-
prises a photosensitive layer, and the photosensitive layer is
doped with metallic balls or nano-silver material.

3. The Micro LED display panel according to claim 2,
wherein a material of the photosensitive layer comprises
acrylate pre-polymer, active monomers and photo-initiator,
and the photo-initiator is visible light photo-initiator.

4. The Micro LED display panel according to claim 3,
wherein a dominant absorption wavelength of the photo-
initiator is the same as a wavelength of light emitted by the
Micro LED structure connected with the photosensitive
conductive bonding layer.

5. The Micro LED display panel according to claim 1,
wherein the Micro LED structure has a vertical structure and
comprises a first semiconductor layer, an active layer and a
second semiconductor layer sequentially stacked, and the
Micro LED structure further comprises a first electrode and
a second electrode, wherein

the first electrode is located on a surface of the first
semiconductor layer facing away from the active layer;
and

the second electrode is located on a surface of the second
semiconductor layer facing away from the active layer.

6. The Micro LED display panel according to claim 5,
wherein the first electrode is electrically connected with the
first conducting layer through the photosensitive conductive
bonding layer.

7. The Micro LED display panel according to claim 6,
further comprising a second conducting layer, wherein the
second conducting layer is electrically connected with the
second electrode, and the Micro LED structure is controlled
to emit light in response to an electrical signal applied to the
first conducting layer and the second conducting layer.

8. The Micro LED display panel according to claim 7,
wherein

the Micro LED display panel is a passive matrix light
emitting diode display panel; or

the Micro LED display panel is an active matrix light
emitting diode display panel, wherein

in a case where the Micro LED display panel is an active
matrix light emitting diode display panel, the substrate
is provided with a plurality of thin film transistors, at
least two of the plurality of thin film transistors are
configured to control one Micro LED structure,
wherein one of the at least two thin film transistors is
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configured as a driving transistor, and at least one of the
at least two thin film transistors other than the thin film
transistor configured as the driving transistor is config-
ured to supply a control voltage to the driving transis-
tor, and wherein

the driving transistor comprises a gate, a source and a

drain;

the drain is electrically connected with the first conduct-

ing layer; and

the second conducting layers in the plurality of openings

are electrically connected to each other.

9. The Micro LED display panel according to claim 1,
wherein

the Micro LED structure has an ipsilateral-electrode struc-

ture and comprises a first semiconductor layer, an
active layer and a second semiconductor layer sequen-
tially stacked; and

the Micro LED structure further comprises a first elec-

trode and a second electrode, and wherein

the first electrode is located on a surface of the first
semiconductor layer facing away from the active
layer; and

the second electrode is located on a surface of the
second semiconductor layer facing toward the active
layer.

10. The Micro LED display panel according to claim 9,
wherein

the first conducting layer comprises a first sub conducting

layer and a second sub conducting layer insulated from
each other; and

the photosensitive conductive bonding layer comprises a

first photosensitive conductive bonding layer and a

second photosensitive conductive bonding layer, and

wherein

the first photosensitive conductive bonding layer is
located on a surface of the first sub conducting layer
facing away from the substrate;

the second photosensitive conductive bonding layer is
located on a surface of the second sub conducting
layer facing away from the substrate;

the first electrode is electrically connected with the first
sub conducting layer through the first photosensitive
conductive bonding layer;

the second electrode is electrically connected with the
second sub conducting layer through the second
photosensitive conductive bonding layer; and

the Micro LED structure is controlled to emit light in
response to an electrical signal applied to the first sub
conducting layer and the second sub conducting
layer.

11. The Micro LED display panel according to claim 10,
wherein the Micro LED display panel is a passive matrix
light emitting diode display panel.

12. The Micro LED display panel according to claim 10,
wherein

the Micro LED display panel is an active matrix light

emitting diode display panel,

the substrate further comprises a plurality of thin film

transistors, at least two of the plurality of thin film
transistors control one Micro LED structure, wherein
one of the at least two thin film transistors is configured
as a driving transistor, and at least one of the at least
two thin film transistors other than the thin film tran-
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sistor configured as the driving transistor is configured

to supply a control voltage to the driving transistor, and

wherein

the driving transistor comprises a gate, a source and a
drain;

the drain is electrically connected with the first sub
conducting layer; and

the second sub conducting layers in the plurality of
openings are electrical connected to each other.
13. A Micro LED display device, comprising:
a Micro LED display panel, wherein the Micro LED
display panel comprises:
a substrate;
a pixel defining layer located on a surface of the substrate,
wherein the pixel defining layer comprises a plurality
of openings;
first conducting layers respectively located in the plurality
of openings;
a photosensitive conductive bonding layer located on a
surface of each of the first conducting layers facing
away from the substrate; and
a Micro LED structure located on a surface of the pho-
tosensitive conductive bonding layer facing away from
the first conducting layer, wherein at least one electrode
of the Micro LED structure is electrically connected
with the photosensitive conductive bonding layer.
14. A Micro LED transferring method for forming a Micro
LED display panel, wherein the Micro LED transferring
method comprises:
providing an array substrate, a plurality of Micro LED
structures, photosensitive conductive bonding layers
and a transferring head, wherein the array substrate
comprises a substrate, a pixel defining layer located on
the substrate and first conducting layers, the pixel
defining layer comprises a plurality of openings, the
first conducting layers are respectively located in the
plurality of openings;
picking up, by the transferring head, the plurality of Micro
LED structures;
bonding each of the picked plurality of Micro LED
structures to one first conducting layer via the photo-
sensitive conductive bonding layer;
conducting the Micro LED structure in response to an
electrical signal applied to the first conducting layer;
and
removing the transferring head, wherein
in a case that the Micro LED structure emits light
normally, the Micro LED structure is bonded to the
array substrate through the photosensitive conduc-
tive layer; and

in a case that the Micro LED structure emits light
abnormally, the Micro LED structure is removed
away by the transferring head.

15. The Micro LED transferring method according to
claim 14, wherein

the Micro LED structure has a vertical structure and
comprises a first electrode and a second electrode
located opposite to each other, the first conducting layer
and the photosensitive conductive bonding layer are
configured as entire layers, and the photosensitive
conductive bonding layer is configured to connect with
the first electrode, and
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the providing a transferring head comprises:
providing a transferring head body; and
forming a second conducting layer on a pickup surface
of the transferring head body, wherein the second
conducting layer is configured to electrically connect
with the second electrode, and wherein
in a case that the photosensitive conductive bonding
layer connects the Micro LED structure with the
first conducting layer, an electrical signal is
applied to the first conducting layer and the second
conducting layer to conduct the Micro LED struc-
ture.

16. The Micro LED transferring method according to
claim 15, wherein the second conducting layer is a metallic
reflecting layer.

17. The Micro LED transferring method according to
claim 14, wherein the Micro LED structure has an ipsilat-
eral-electrode structure,

the first conducting layer comprises a first sub conducting

layer and a second sub conducting layer insulated from
each other, and
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the photosensitive conductive bonding layer comprises a
first photosensitive conductive bonding layer and a
second photosensitive conductive bonding layer.

18. The Micro LED transferring method according to
claim 17, wherein the transferring head is capable of reflect-
ing light.

19. The Micro LED transferring method according to
claim 17, wherein the providing a transferring head com-
prises:

providing a transferring head body; and

forming a reflecting layer on a pickup surface of the
transferring head body.

20. The Micro LED transferring method according to
claim 14, wherein the bonding each of the picked plurality
of Micro LED structures to one first conducting layer via the
photosensitive conductive bonding layer comprises at least
one of the following steps:

forming the photosensitive conductive bonding layer on a
to-be-bonded surface of the Micro LED structure; and

forming the photosensitive conductive bonding layer on a
surface of the first conducting layer.
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