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providing a driving substrate, forming a plurality of lower pixel electrodes
arranged in an array on the driving substrate, forming a vertical-structured
micro LED respectively on each lower pixel electrode, with each lower pixel | ——S]
electrode electrically connected to a lower electrode of the corresponding
micro LED;

providing a package substrate, forming a plurality of upper pixel electrodes
arranged in an array on the package substrate, and forming an elastic
conductive layer on each upper pixel electrode;

v

pair-assembling and pressing the package substrate and the driving substrate,
so that each upper pixel electrode being fixedly attached to the corresponding| S 3
micro LED through the elastic conductive layer and electrically connected to
an upper electrode of the micro LED.

Fig. 4
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MANUFACTURING METHOD OF MICRO
LIGHT-EMITTING DIODE DISPLAY PANEL
AND MICRO LIGHT-EMITTING DIODE
DISPLAY PANEL

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to the field of display,
and in particular to a manufacturing method of micro
light-emitting diode (micro LED) display panel and micro
LED display panel.

2. The Related Arts

[0002] With the rapid development of wearable display
devices, micro-LED (uLED) technology has emerged. The
micro LED technology, i.e., the LED micro-reduction and
matrixing technology, refers to a high-density, micro-sized
LED array that is integrated on a single chip. The power
consumption of the micro LED is much lower than that of
a liquid crystal display (LCD), is self-luminous like an
organic light-emitting diode (OLED), and can reduce the
distance between the pixels from the millimeter level to the
micrometer level. Also, the color saturation is close to
OLED, so many manufacturers regard micro LED as the
display technology of the next generation.

[0003] The known micro LED array is fabricated by a
micro transfer printing method: an LED bare chip is sepa-
rated from a sapphire substrate by a laser lift-off (LLO)
technique, and a patterned transfer layer is used to absorb the
LED bare chip from a supply substrate and transfer to a
receiving substrate. Specifically, the receiving substrate is a
silicon substrate whose circuit patterns have been prepared
in advance. By aligning the transfer layer with the receiving
substrate, the LED bare chip absorbed on the transfer layer
is attached to the matching position of the receiving sub-
strate, and then is peeled from the transfer layer, which
completes the transfer of the LED bare chip. The details of
micro transfer printing technology are described in patents
such as US2013/0210194, US2013/0128585.

[0004] Based on different structures, the known micro
LED can be divided into a vertical structure micro LED and
a horizontal structure micro LED. The two electrodes of the
vertical structure micro LED are respectively located respec-
tively on the upper and lower sides of the light-emitting
layer, and both the two electrodes of the horizontal structure
micro LED are located on the lower side of the light-
emitting layer. Compared to the horizontal-structured micro
LED, the vertical-structured micro LED has the following
advantages: 1. the manufacturing process is similar to that of
the traditional TFT-LCD manufacturing process. Some
machines and equipment can be used. 2. the industry has
developed some technology to control the leakage current of
the vertical-structured micro LED.

[0005] In the display panel adopting vertical-structured
micro LED, the upper and lower pixel electrodes corre-
sponding to the upper and lower electrodes must be disposed
to drive the operation, wherein the upper pixel electrode is
fabricated on the package substrate, and the lower pixel
electrode is fabricated on the driving substrate, and then the
package substrate and the driving substrate are paired and
assembled to obtain a micro LED display panel. When
pair-assembling the package substrate and the drive sub-
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strate, because the top of the micro LED is uneven, that is,
the height of each micro LED is not entirely the same, a part
of upper pixel electrodes may not correctly attach to the
upper electrodes of the micro LED, which results in the
problem that the upper pixel electrode and the upper elec-
trode of the micro LED cannot be electrically connected.

SUMMARY OF THE INVENTION

[0006] The object of the present invention is to provide a
manufacturing method of micro LED display panel, able to
improve the pair-assembling effect of the micro LED display
panel and avoid poor connection between the upper pixel
electrode and the upper electrode of the micro LED.
[0007] Another object of the present invention is to pro-
vide a micro LED display panel, able to improve the
pair-assembling effect of the micro LED display panel and
avoid poor connection between the upper pixel electrode and
the upper electrode of the micro LED.

[0008] To achieve the above object, the present invention
provides a manufacturing method of micro LED display
panel, which comprises:

[0009] Step S1: providing a driving substrate, forming a
plurality of lower pixel electrodes arranged in an array on
the driving substrate, forming a vertical-structured micro
LED respectively on each lower pixel electrode, with each
lower pixel electrode electrically connected to a lower
electrode of the corresponding micro LED;

[0010] Step S2: providing a package substrate, forming a
plurality of upper pixel electrodes arranged in an array on
the package substrate, and forming an elastic conductive
layer on each upper pixel electrode;

[0011] Step S3: pair-assembling and pressing the package
substrate and the driving substrate, so that each upper pixel
electrode being fixedly attached to the corresponding micro
LED through the elastic conductive layer and electrically
connected to an upper electrode of the micro LED.

[0012] Preferably, in step S2, the elastic conductive layer
is formed by applying a first solution on each upper pixel
electrode.

[0013] Preferably, the first solution comprises a first sol-
vent and a plurality of elastic conductive balls dispersed in
the first solvent, and the first solvent is a curable solvent.
[0014] Preferably, in step S3, a curing process is per-
formed while the package substrate and the driving substrate
are pair-assembled and pressed, so that the first solvent in the
elastic conductive layer is cured.

[0015] Preferably, before the first solvent is cured, thick-
ness of the elastic conductive layer is less than twice a
diameter of the elastic conductive ball in a natural state; after
the first solvent is cured, the thickness of the elastic con-
ductive layer is smaller than the diameter of the elastic
conductive ball in the natural state.

[0016] Preferably, in step S2, the elastic conductive layer
is formed by coating an elastic conductive adhesive on each
upper pixel electrode.

[0017] Preferably, before pair-assembling the package
substrate and the drive substrate pair, the manufacturing
method further comprises a step of forming a support on the
driving substrate or the package substrate.

[0018] The present invention also provides a micro LED
display panel, which comprises: a driving substrate, a pack-
age substrate disposed opposite to the driving substrate, a
plurality of lower pixel electrodes disposed in an array on a
side of the driving substrate near the package substrate, a
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plurality of upper pixel electrodes disposed in an array
opposite to the plurality of lower pixel electrodes on a side
of the package substrate near the driving substrate, a micro
LED disposed between each lower pixel electrode and each
upper pixel electrode, and an elastic conductive layer dis-
posed between the micro LED and the corresponding upper
pixel electrode; the micro LED being a vertical-structured
micro LED, and each lower pixel electrode being respec-
tively electrically connected to a lower electrode of the
corresponding micro LED, and each upper pixel electrodes
being respectively electrically connected to an upper elec-
trode of the corresponding micro LED through the elastic
conductive layer.

[0019] Preferably, the elastic conductive layer is made of
a first solution or an elastic conductive adhesive; the first
solution comprises a first solvent and a plurality of elastic
conductive balls dispersed in the first solvent, and the first
solvent is a curable solvent.

[0020] Preferably, the micro LED display panel further
comprises a support disposed on the driving substrate at a
side near the package substrate or on the package substrate
at a side near the driving substrate.

[0021] The present invention also provides a manufactur-
ing method of micro LED display panel, which comprises:
[0022] Step S1: providing a driving substrate, forming a
plurality of lower pixel electrodes arranged in an array on
the driving substrate, forming a vertical-structured micro
LED respectively on each lower pixel electrode, with each
lower pixel electrode electrically connected to a lower
electrode of the corresponding micro LED;

[0023] Step S2: providing a package substrate, forming a
plurality of upper pixel electrodes arranged in an array on
the package substrate, and forming an elastic conductive
layer on each upper pixel electrode;

[0024] Step S3: pair-assembling and pressing the package
substrate and the driving substrate, so that each upper pixel
electrode being fixedly attached to the corresponding micro
LED through the elastic conductive layer and electrically
connected to an upper electrode of the micro LED;

[0025] wherein in step S2, the elastic conductive layer
being formed by applying a first solution on each upper pixel
electrode; the first solution comprising a first solvent and a
plurality of elastic conductive balls dispersed in the first
solvent, and the first solvent being a curable solvent; in step
S3, a curing process being performed while the package
substrate and the driving substrate being pair-assembled and
pressed to cure the first solvent in the elastic conductive
layer;

[0026] wherein before pair-assembling the package sub-
strate and the drive substrate pair, further comprising a step
of forming a support on the driving substrate or the package
substrate.

[0027] The present invention provides the following
advantages: the present invention provides a manufacturing
method of micro LED display panel, which forms an elastic
conductive layer on upper pixel electrode on package sub-
strate, and realizes electrical connection between the upper
pixel electrode and upper electrode of the micro LED when
pair-assembling the package substrate and driving substrate.
By utilizing the elasticity of the elastic conductive layer to
fill in the height difference between the micro LEDs to avoid
poor connection between the upper pixel electrode and the
upper electrode of the micro LED, the invention improves
the assembling result of the micro LED and the process
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vield. The present invention also provides a micro LED
display panel, which can improve the assembling result of
the micro LED and avoid poor connection between the
upper pixel electrode and the upper electrode of the micro
LED.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028] To make the technical solution of the embodiments
according to the present invention, a brief description of the
drawings that are necessary for the illustration of the
embodiments will be given as follows. Apparently, the
drawings described below show only example embodiments
of the present invention and for those having ordinary skills
in the art, other drawings may be easily obtained from these
drawings without paying any creative effort. In the draw-
ings:

[0029] FIG. 1 is a schematic view showing step S1 of the
manufacturing method of micro LED display panel provided
by an embodiment of the present invention;

[0030] FIG. 2 is a schematic view showing step S2 of the
manufacturing method of micro LED display panel provided
by an embodiment of the present invention;,

[0031] FIG. 3 is a schematic view showing step S3 of the
manufacturing method of micro LED display panel and the
structure of the micro LED display panel provided by an
embodiment of the present invention;

[0032] FIG. 4 is a schematic view showing the flowchart
of the manufacturing method of micro LED display panel
provided by an embodiment of the present invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0033] To further explain the technical means and effect of
the present invention, the following refers to embodiments
and drawings for detailed description.

[0034] Refer to FIG. 4. The present invention provides a
manufacturing method of micro LED display panel, which
comprises the flowing steps:

[0035] Step S1: as shown in FIG. 1, providing a driving
substrate 11, forming a plurality of lower pixel electrodes 12
arranged in an array on the driving substrate 11, forming a
vertical-structured micro LED 13 respectively on each lower
pixel electrode 12, with each lower pixel electrode 12
electrically connected to a lower electrode of the corre-
sponding micro LED 13;

[0036] Step S2: as shown in FIG. 2, providing a package
substrate 21, forming a plurality of upper pixel electrodes 22
arranged in an array on the package substrate 21, and
forming an elastic conductive layer 23 on each upper pixel
electrode 22;

[0037] Step S3: as shown in FIG. 3, pair-assembling and
pressing the package substrate 21 and the driving substrate
11, so that each upper pixel electrode 22 being fixedly
attached to the corresponding micro LED 13 through the
elastic conductive layer 23 and electrically connected to an
upper electrode of the micro LED 13.

[0038] Specifically, in step S2, the elastic conductive layer
23 is formed by applying a first solution on each upper pixel
electrode 22. The first solution is a elastic and electrically
conductive solution so that the elastic conductive layer 23 is
formed by the first solution.

[0039] Specifically, in the first embodiment of the present
invention, the first solution comprises a first solvent and a
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plurality of elastic conductive balls dispersed in the first
solvent, and the first solvent is a curable solvent. Preferably,
the first solvent is a resin solvent or other curable solvent.
The elastic conductive ball is a nanometer or micron-sized
silicon dioxide ball having outer surface coated with a
conductive material, or the elastic conductive ball is a gold
(Au) ball. The conductive material covering the silicon
dioxide may be carbon nanotubes.

[0040] Moreover, in the first embodiment, in step S3, a
curing process is performed while the package substrate 21
and the driving substrate 11 are pair-assembled and pressed,
so that the first solvent in the elastic conductive layer 23 is
cured. The curing process may be selected from heat curing
or ultraviolet light curing depending on the properties of the
first solvent.

[0041] Moreover, in the first embodiment, before the first
solvent is cured, thickness of the elastic conductive layer 23
is less than twice a diameter of the elastic conductive ball in
a natural state; after the first solvent is cured, the thickness
of the elastic conductive layer 23 is smaller than the diam-
eter of the elastic conductive ball in the natural state. As
such, after the elastic conductive layer 23 is cured, the upper
pixel electrode 22 can maintain good ohmic contact with the
upper electrode of the micro LED 13 through the elastic
conductive ball.

[0042] It should be noted that in the first embodiment of
the present invention, the total reflection of the emitting
system of the micro LED 13 can also be partially destroyed
by providing the elastic conductive ball, so that the light
extraction efliciency of the micro LED 13 is higher.
[0043] Specifically, in the second embodiment of the pres-
ent invention, in step S2, the elastic conductive layer 23 is
formed by coating an elastic conductive adhesive on each
upper pixel electrode 22.

[0044] It should be noted that the thickness of the elastic
conductive layer 23 in a natural state after the pair-assem-
bling (before pressing) should be greater than the distance
from the upper electrode of the lowest-level Micro LED 13
to the corresponding upper pixel electrode 22 so that after
the elastic conductive layers 23 is pressed, the entire elastic
conductive layers 23 can contact the upper electrode of the
corresponding Micro LED 13. As such, the upper pixel
electrode 22 and the upper electrode of the Micro LED 13
maintain good Ohmic contact.

[0045] Specifically, to improve the pressure-endurance
capability of the drive substrate 11 and the package substrate
21, the present invention further comprises the step of
forming a support 30 on the driving substrate 11 or the
package substrate 21 before the package substrate 21 and the
driving substrate 11 are pair-assembled. The supporter 30
has a height smaller than a gap between the driving substrate
11 and the package substrate 21. Furthermore, correspond-
ing to the first embodiment of the present invention, the sum
of the height of the support 30 and the diameter of the elastic
conductive ball in the natural state should also be greater
than the gap between the driving substrate 11 and the
package substrate 21.

[0046] Moreover, as shown in FIG. 3, the present inven-
tion also provides a micro LED display panel, which com-
prises: a driving substrate 11, a package substrate 21 dis-
posed opposite to the driving substrate 11, a plurality of
lower pixel electrodes 12 disposed in an array on a side of
the driving substrate 11 near the package substrate 21, a
plurality of upper pixel electrodes 22 disposed in an array

Oct. 31,2019

opposite to the plurality of lower pixel electrodes 12 on a
side of the package substrate 21 near the driving substrate
11, a micro LED 13 disposed between each lower pixel
electrode 12 and each upper pixel electrode 13, and an
elastic conductive layer 23 disposed between the micro LED
13 and the corresponding upper pixel electrode 22; the micro
LED 13 being a vertical-structured micro LED, and each
lower pixel electrode 12 being respectively electrically
connected to a lower electrode of the corresponding micro
LED 13, and each upper pixel electrodes 22 being respec-
tively electrically connected to an upper electrode of the
corresponding micro LED 13 through the elastic conductive
layer 23.

[0047] Specifically, in the first embodiment of the present
invention, the elastic conductive layer 23 is made of a first
solution or an elastic conductive adhesive; the first solution
comprises a first solvent and a plurality of elastic conductive
balls dispersed in the first solvent, and the first solvent is a
curable solvent.

[0048] Preferably, the first solvent is a resin solvent or
other curable solvent. The elastic conductive ball is a
nanometer or micron-sized silicon dioxide ball having outer
surface coated with a conductive material, or the elastic
conductive ball is a gold (Au) ball. The conductive material
covering the silicon dioxide may be carbon nanotubes.
[0049] Moreover, in the first embodiment, a curing pro-
cess is performed on the elastic conductive layer 23 formed
by coating the first solution so that the first solvent in the
elastic conductive layer 23 is cured. The curing process may
be selected from heat curing or ultraviolet light curing
depending on the properties of the first solvent.

[0050] Moreover, in the first embodiment, before the first
solvent is cured, thickness of the elastic conductive layer 23
is less than twice a diameter of the elastic conductive ball in
a natural state; after the first solvent is cured, the thickness
of the elastic conductive layer 23 is smaller than the diam-
eter of the elastic conductive ball in the natural state. As
such, after the elastic conductive layer 23 is cured, the upper
pixel electrode 22 can maintain good ohmic contact with the
upper electrode of the micro LED 13 through the elastic
conductive ball.

[0051] It should be noted that in the first embodiment of
the present invention, the total reflection of the emitting
system of the micro LED 13 can also be partially destroyed
by providing the elastic conductive ball, so that the light
extraction efficiency of the micro LED 13 is higher.
[0052] Specifically, in the second embodiment of the pres-
ent invention, the elastic conductive layer 23 is formed by
coating an elastic conductive adhesive on each upper pixel
electrode 22.

[0053] It should be noted that the thickness of the elastic
conductive layer 23 in a natural state after the pair-assem-
bling (before pressing) should be greater than the distance
from the upper electrode of the lowest-level Micro LED 13
to the corresponding upper pixel electrode 22 so that after
the elastic conductive layers 23 is pressed, the entire elastic
conductive layers 23 can contact the upper electrode of the
corresponding Micro LED 13. As such, the upper pixel
electrode 22 and the upper electrode of the Micro LED 13
maintain good Ohmic contact.

[0054] Specifically, to improve the pressure-endurance
capability of the drive substrate 11 and the package substrate
21, the present invention further comprises a support 30
formed on the driving substrate 11 at a side near the package
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substrate 21 or on the package substrate 21 at a side near the
driving substrate 11. The supporter 30 has a height smaller
than a gap between the driving substrate 11 and the package
substrate 21.

[0055] Furthermore, corresponding to the first embodi-
ment of the present invention, the sum of the height of the
support 30 and the diameter of the elastic conductive ball in
the natural state should also be greater than the gap between
the driving substrate 11 and the package substrate 21.

[0056] In summary, the present invention provides a
manufacturing method of micro LED display panel, which
forms an elastic conductive layer on upper pixel electrode on
package substrate, and realizes electrical connection
between the upper pixel electrode and upper electrode of the
micro LED when pair-assembling the package substrate and
driving substrate. By utilizing the elasticity of the elastic
conductive layer to fill in the height difference between the
micro LEDs to avoid poor connection between the upper
pixel electrode and the upper electrode of the micro LED,
the invention improves the assembling result of the micro
LED and the process yield. The present invention also
provides a micro LED display panel, which can improve the
assembling result of the micro LED and avoid poor con-
nection between the upper pixel electrode and the upper
electrode of the micro LED.

[0057] It should be noted that in the present disclosure the
terms, such as, first, second are only for distinguishing an
entity or operation from another entity or operation, and
does not imply any specific relation or order between the
entities or operations. Also, the terms ‘“‘comprises”,
“include”, and other similar variations, do not exclude the
inclusion of other non-listed elements. Without further
restrictions, the expression “comprises a . . . ” does not
exclude other identical elements from presence besides the
listed elements.

[0058] Embodiments of the present invention have been
described, but not intending to impose any unduly constraint
to the appended claims. Any modification of equivalent
structure or equivalent process made according to the dis-
closure and drawings of the present invention, or any
application thereof, directly or indirectly, to other related
fields of technique, is considered encompassed in the scope
of protection defined by the clams of the present invention.

What is claimed is:

1. A manufacturing method of micro light-emitting diode
(LED) display panel, comprising the following steps:

Step S1: providing a driving substrate, forming a plurality
of lower pixel electrodes arranged in an array on the
driving substrate, forming a vertical-structured micro
LED respectively on each lower pixel electrode, with
each lower pixel electrode electrically connected to a
lower electrode of the corresponding micro LED;

Step S2: providing a package substrate, forming a plural-
ity of upper pixel electrodes arranged in an array on the
package substrate, and forming an elastic conductive
layer on each upper pixel electrode;

Step S3: pair-assembling and pressing the package sub-
strate and the driving substrate, so that each upper pixel
electrode being fixedly attached to the corresponding
micro LED through the elastic conductive layer and
electrically connected to an upper electrode of the
micro LED.
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2. The manufacturing method of micro LED display panel
as claimed in claim 1, wherein in step S2, the elastic
conductive layer is formed by applying a first solution on
each upper pixel electrode.

3. The manufacturing method of micro LED display panel
as claimed in claim 2, wherein the first solution comprises
a first solvent and a plurality of elastic conductive balls
dispersed in the first solvent, and the first solvent is a curable
solvent.

4. The manufacturing method of micro LED display panel
as claimed in claim 3, wherein in step S3, a curing process
is performed while the package substrate and the driving
substrate are pair-assembled and pressed, so that the first
solvent in the elastic conductive layer is cured.

5. The manufacturing method of micro LED display panel
as claimed in claim 4, wherein before the first solvent is
cured, thickness of the elastic conductive layer is less than
twice a diameter of the elastic conductive ball in a natural
state; after the first solvent is cured, the thickness of the
elastic conductive layer is smaller than the diameter of the
elastic conductive ball in the natural state.

6. The manufacturing method of micro LED display panel
as claimed in claim 1, wherein in step S2, the elastic
conductive layer is formed by coating an elastic conductive
adhesive on each upper pixel electrode.

7. The manufacturing method of micro LED display panel
as claimed in claim 1, wherein before pair-assembling the
package substrate and the drive substrate pair, the manufac-
turing method further comprises a step of forming a support
on the driving substrate or the package substrate.

8. A micro light-emitting diode (LED) display panel,
comprising: a driving substrate, a package substrate dis-
posed opposite to the driving substrate, a plurality of lower
pixel electrodes disposed in an array on a side of the driving
substrate near the package substrate, a plurality of upper
pixel electrodes disposed in an array opposite to the plurality
of lower pixel electrodes on a side of the package substrate
near the driving substrate, a micro LED disposed between
each lower pixel electrode and each upper pixel electrode,
and an elastic conductive layer disposed between the micro
LED and the corresponding upper pixel electrode; the micro
LED being a vertical-structured micro LED, and each lower
pixel electrode being respectively electrically connected to a
lower electrode of the corresponding micro LED, and each
upper pixel electrodes being respectively electrically con-
nected to an upper electrode of the corresponding micro
LED through the elastic conductive layer.

9. The micro LED display panel as claimed in claim 8,
wherein the elastic conductive layer is made of a first
solution or an elastic conductive adhesive; the first solution
comprises a first solvent and a plurality of elastic conductive
balls dispersed in the first solvent, and the first solvent is a
curable solvent.

10. The micro LED display panel as claimed in claim 8,
wherein the micro LED display panel further comprises a
support disposed on the driving substrate at a side near the
package substrate or on the package substrate at a side near
the driving substrate.

11. A manufacturing method of micro light-emitting diode
(LED) display panel, comprising the following steps:

Step S1: providing a driving substrate, forming a plurality
of lower pixel electrodes arranged in an array on the
driving substrate, forming a vertical-structured micro
LED respectively on each lower pixel electrode, with
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each lower pixel electrode electrically connected to a
lower electrode of the corresponding micro LED;

Step S2: providing a package substrate, forming a plural-
ity of upper pixel electrodes arranged in an array on the
package substrate, and forming an elastic conductive
layer on each upper pixel electrode;

Step S3: pair-assembling and pressing the package sub-
strate and the driving substrate, so that each upper pixel
electrode being fixedly attached to the corresponding
micro LED through the elastic conductive layer and
electrically connected to an upper electrode of the
micro LED;

wherein in step S2, the elastic conductive layer being
formed by applying a first solution on each upper pixel
electrode; the first solution comprising a first solvent
and a plurality of elastic conductive balls dispersed in
the first solvent, and the first solvent being a curable
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solvent; in step S3, a curing process being performed
while the package substrate and the driving substrate
being pair-assembled and pressed to cure the first
solvent in the elastic conductive layer;

wherein before pair-assembling the package substrate and
the drive substrate pair, further comprising a step of
forming a support on the driving substrate or the
package substrate.

12. The manufacturing method of micro LED display
panel as claimed in claim 11, wherein before the first solvent
is cured, thickness of the elastic conductive layer is less than
twice a diameter of the elastic conductive ball in a natural
state; after the first solvent is cured, the thickness of the
elastic conductive layer is smaller than the diameter of the
elastic conductive ball in the natural state.
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