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METHODS AND DISPLAY DEVICES FOR
MICRO-LED MASS TRANSFER PROCESSES

CROSS REFERENCE TO RELATED
APPLICATION

[0001] This application claims benefits of Chinese Patent
Applications No. 201810743952.0, filed on Jul. 9, 2018 in
the State Intellectual Property Office of China, the disclosure
of which is incorporated herein by reference in its entirety.

TECHNICAL FIELD

[0002] The present disclosure relates to display technol-
ogy, particularly to methods and apparatuses for mass trans-
fer process in manufacturing micro light emitting diode
(LED).

BACKGROUND ART

[0003] Micro-LED has developed into one of the hot spots
of future display technology, but its technical difficulties and
technical complexity, especially its key technology: massive
transfer process. With the development of technology, the
development of massive transfer process has produced many
technical branches, such as electrostatic adsorption, laser
burning, and so on.

[0004] The traditional method of transferring a large num-
ber of micro LEDs is to transfer the micro-components from
the transfer substrate to the receiving substrate by wafer
bonding. One of the implementation methods of the transfer
method is “direct transfer,” that is, the micro-array array is
directly bonded from the transfer substrate to the receiving
substrate, and then the transfer substrate is removed.
Another implementation method is “indirect transfer.” This
method involves two steps of joining/stripping. In the indi-
rect transfer, the transposition head picks up a portion of the
micro-element array on the intermediate carrier substrate,
then bonds the micro-element array to the receiving sub-
strate, and then removes the transposition head.

[0005] However, the current mass transfer processes,
whether direct transfer or indirect transfer, are relatively
complicated in process and their cost are very high.

SUMMARY

[0006] Therefore, the present disclosure provides a
method for Micro-LED mass transfer, a method for manu-
facturing Micro-LED display devices, and Micro-LED dis-
play devices.

[0007] To solve the above challenges in mass transfer,
following technical solutions are provided in the present
disclosure.

[0008] According to one aspect of the present disclosure,
there is provided a Micro-LED mass transfer method which
divides the micro devices on the Micro-LED array into a first
plurality of micro devices and a second plurality of micro
devices. In addition, each micro device includes oppositely
disposed first and second surfaces, where first surfaces of the
first plurality of micro devices are bonded with a first
transfer substrate, and second surfaces of the second plural-
ity of micro devices are bonded with a second transfer
substrate. Therefore, mass transfer is implemented by sepa-
rately bonding the two surfaces with the two transfer sub-
strates and then separating the two pluralities of micro
devices only for once. This method simplifies the mass
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transfer process and reduces the cost because it requires no
complex process of separating and no additional process
after mass transfer.

[0009] According to a second aspect of the present dis-
closure, there is provided a method for manufacturing
Micro-LED display devices, which adopts the method above
for Micro-LED mass transfer as its mass transfer process.
This method also simplifies the process and reduces the cost.
[0010] According to a third aspect of the present disclo-
sure, there is provided a display device for Micro-LED
which adopts the method above for manufacturing the
Micro-LED display device. This implementation also sim-
plifies the process and reduces the cost.

[0011] It is to be understood that both the foregoing
general description and the following detailed description
are exemplary and explanatory only and are not restrictive of
the invention, as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] The accompanying drawings, which are incorpo-
rated in and constitute a part of this specification, illustrate
examples consistent with the invention and, together with
the description, serve to explain the principles of the dis-
closure.

[0013] FIG. 1 is an example flow chart illustrating a
Micro-LED mass transfer method according to an aspect of
the present disclosure;

[0014] FIG. 2 illustrates a schematic view corresponding
to the structure of an array of micro devices according to an
aspect of the present disclosure;

[0015] FIG. 3 illustrates a schematic view corresponding
to the structure of array of micro devices after a step in the
method for manufacturing Micro-LED display devices
according to an aspect of the present disclosure;

[0016] FIG. 4 illustrates a schematic view corresponding
to the structure of array of micro devices after a step in the
method for manufacturing Micro-LED display devices
according to an aspect of the present disclosure;

[0017] FIG. 5 illustrates a schematic view corresponding
to the structure of array of micro devices after a step in the
method for manufacturing Micro-LED display devices
according to an aspect of the present disclosure;

[0018] FIG. 6 illustrates a schematic view corresponding
to the structure of array of micro devices after a step in the
method for manufacturing Micro-LED display devices
according to an aspect of the present disclosure;

[0019] FIG. 7 illustrates a schematic view corresponding
to the structure of array of micro devices after a step in the
method for manufacturing Micro-LED display devices
according to an aspect of the present disclosure;

[0020] FIG. 8 illustrates a schematic view corresponding
to the structure of array of micro devices after a step in the
method for manufacturing Micro-LED display devices
according to an aspect of the present disclosure;

[0021] FIG. 9 illustrates a schematic view corresponding
to the structure of array of micro devices after a step in the
method for manufacturing Micro-LED display devices
according to an aspect of the present disclosure;

[0022] FIG. 10 illustrates a schematic view corresponding
to the structure of array of micro devices after a step in the
method for manufacturing Micro-LED display devices
according to an aspect of the present disclosure;

[0023] FIG. 11 illustrates a schematic view corresponding
to the structure of array of micro devices after a step in the
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method for manufacturing Micro-LED display devices
according to an aspect of the present disclosure;

[0024] FIG. 12 illustrates a schematic view corresponding
to the structure of array of micro devices after a step in the
method for manufacturing Micro-LED display devices
according to an aspect of the present disclosure;

[0025] FIG. 13 illustrates a schematic view corresponding
to the structure of array of micro devices after a step in the
method for manufacturing Micro-LED display devices
according to an aspect of the present disclosure; and
[0026] FIG. 14 is a schematic structural diagram of a
Micro-LED display device according to an aspect of the
present disclosure.

[0027] The above drawings and the following descriptions
are only examples of the present disclosure. For those skilled
in the art, other drawings may be obtained according to these
drawings without creative effort.

DETAILED DESCRIPTION

[0028] Hereinafter, aspects of the present disclosure will
be described in conjunction with the accompanying draw-
ings, rather than to limit the present disclosure. Variations of
structure, method, or functional made by the ordinary skilled
in the art based on these examples are all contained in the
scope of the present disclosure.

[0029] The terms used in present disclosure are merely
directed to illustrate the particular examples, rather than
limit to the present disclosure. The singular forms “a” “an”
and “the” as used in the present disclosure as well as the
appended claims also refer to plural forms unless other
meanings are definitely contained in the context. It should be
appreciated that the term “and/or” as used herein refers to
any or all possible combination of one or more associated
listed items.

[0030] The technical solutions as provided in the present
disclosure may include the following advantages: the wheel
reversing mechanism of the present disclosure can be
unlocked by the locking mechanism, and then the wheel
assembly can be reversed by the actuator through the linkage
assembly while the cart frame is folded, such that the wheel
assembly is folded conveniently, and thus occupies smaller
space after being folded.

[0031] Some examples of the present disclosure will be
described in detail with reference to the accompanying
drawings. In the case of no conflict, the following examples
and the features in the examples may be combined with each
other.

[0032] FIG. 1 is an example flow chart illustrating a
Micro-LED mass transfer method. As shown in FIG. 1, the
Micro-LED mass transfer method compromises the follow-
ing steps:

[0033] S101: providing an array of micro devices arranged
in an array on a top surface of a substrate, each micro device
comprising oppositely disposed first and second surfaces,
the second surface is directly disposed on the top surface
substrate, and the array of micro devices include a first
plurality of micro devices and a second plurality of micro
devices.

[0034] In one or more examples, the method for forming
an array of micro devices may include forming multiple
separate micro devices, and then disposing the micro
devices on the substrate. Alternatively or additionally, the
substrate may include a blue film. The blue film may be used
for initial bonding with multiple micro devices. And in the
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subsequent process, the blue film can be quickly removed by
peeling or other removing solutions.

[0035] In one or more examples, micro devices include
micro LED chips having ipsilateral electrodes where P- and
N-electrodes are on the same side of the substrate. Alterna-
tively or additionally, micro devices include micro LED
chips having contralateral electrodes where P- and N-elec-
trodes are on the different side of the substrate. In the
subsequent process, the bonding material that bonds the
micro devices with the first and second transfer substrates is
adhesive glue, which can planarize the surfaces of micro
devices. Therefore, there is no need for any special structure
to select or transfer the micro devices in this disclosure.
[0036] Alternatively or additionally, the example of ipsi-
lateral electrodes is illustrated in this example. FIG. 2
illustrates the structure of an array of micro devices com-
prising a substrate 1 and micro devices on a surface of the
substrate 1. A micro device includes a substrate 21, an
epitaxial structure 22 which is on the surface of the substrate
21 and the surface faces away from the substrate 1, and a
first electrode 23 and a second electrode 24 which are on the
surface of the epitaxial structure 22 and the surface faces
away from the substrate 21. The multiple micro devices
include oppositely disposed first surface 2C and second
surface 2D. The first surface 2D is disposed on the top
surface substrate 1. And the multiple micro devices include
a first plurality 2A and a second plurality 2B. In this
example, the illustration of the first plurality 2A and the
second plurality 2B does not proscribe a limit to the division
of micro devices. And the first plurality 2A and the second
plurality 2B can be divided based on the practical require-
ment.

[0037] It should be noted that, this example does not
proscribe a limit to the structure of epitaxial structure 22.
The epitaxial structure 22 compromises a N type semicon-
ductor layer, a P type semiconductor layer, and an active
layer which is between the N type semiconductor layer and
the P type semiconductor layer. The active layer includes
multiple quantum well layer and other structures. Alterna-
tively or additionally, the material of the N type semicon-
ductor layer and the P type semiconductor layer includes
GaAs, GaP, GaN, SiC, AlGaN, and so on.

[0038] Insome examples, the N type semiconductor layer,
the active layer and the P type semiconductor layer are
disposed in the order that faces away from the substrate 21,
or toward the substrate 21. Alternatively or additionally, the
order that faces away from the substrate 21 can be sequen-
tially N type semiconductor layer, the active layer and the P
type semiconductor layer. In addition, a transparent conduc-
tive layer for extending current is disposed on the surface of
the P type semiconductor layer that faces away from the
substrate 21. In addition, the first electrode 23 includes P
type electrode and the second electrode 24 includes N type
electrode.

[0039] S102: providing a temporary carrier substrate, a
first transfer substrate and a second transfer substrate.
[0040] Here, the temporary carrier substrate provides tem-
porary support for the array of micro devices. This example
does not proscribe limit to the material of the temporary
substrate.

[0041] Moreover, the first and the second transfer sub-
strates provide support for the micro devices after mass
transfer. And this example does not proscribe limit to the
material of the first and second transfer substrates. The



US 2020/0013760 A1

materials of the first and second transfer substrates may be
the same, or may be different. And the materials are selected
based on the function of the micro devices after mass
transfer. In this example, the materials of the first and second
transfer substrates are the same.

[0042] S103: bonding a bottom surface of the substrate to
the temporary carrier substrate, where the bottom surface of
the substrate is opposite from the top surface of the substrate
in direct contact with the micro devices.

[0043] As shown in FIG. 3, the bottom surface of the
substrate 1 is bonded to the temporary carrier substrate 3,
where the bottom surface of the substrate 1 is opposite from
the top surface of the substrate in direct contact with the
micro devices. This example does not proscribe limit to the
bonding solutions between the substrate 1 and the temporary
carrier substrate 3. Alternatively or additionally, the sub-
strate 1 is bonded to the temporary carrier substrate 3 by an
adhesive glue or a photoresist.

[0044] S104: binding first surfaces of the first plurality of
micro devices with the first transfer substrate. For example,
the first surfaces of the first plurality of micro devices may
be bound or secured with the first transfer substrate.
[0045] It should be noted that, this example does not
proscribe limit to the bonding solutions between the first
surfaces of the first plurality of micro devices and the first
transfer substrate. Alternatively or additionally, the first
surfaces of the first plurality of micro devices are bonded
with the first transfer substrate by using a first type of
bonding material.

[0046] Specifically, this example discloses the step of
protecting the surfaces of the second plurality of the micro
devices that are not bonded with the first transfer substrate,
and then bonding the first surfaces of the first plurality of
micro devices with the first transfer substrate.

[0047] Alternatively or additionally, this example dis-
closes the step of covering first surfaces of the second
plurality of micro devices with a protective layer, covering
the protective layer and first surfaces of the first plurality of
micro devices with a first type of bonding material, and
positioning the first transfer substrate on the bonding surface
of the first type of bonding material, where the bonding
surface facing away from the micro devices. Alternatively or
additionally, the first type of bonding material includes
adhesive glue or photoresist.

[0048] This example does not proscribe limit to the mate-
rial of the protective layer. Generally, the protective layer is
to temporally cover the second plurality of micro devices so
that they will not be bonded with the first type of bonding
material. In addition, the protective layer is to subsequently
separate the second plurality of micro devices from the first
transfer substrate. Alternatively or additionally, the protec-
tive layer includes a second type of bonding material and the
removal solution for the second type of bonding material is
different from the removal solution for the first type of
bonding material. That is, when the second type of bonding
material is removed by using chemical corrosion, the first
type of bonding material is not affected and not removed.
Alternatively or additionally, the first type of bonding mate-
rial is adhesive glue, and the second type of bonding
material is a photoresist.

[0049] FIG. 4 discloses the step of covering photoresists
41 on the first surfaces of all the micro devices, and then the
photoresists is removed from the first surfaces of the first
plurality of micro devices. Here, as shown in FIG. 5, the
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photoresists remain on the first surfaces of the second
plurality of the micro devices and on the area between two
adjacent micro devices.

[0050] FIG. 6 discloses the step of covering adhesive glue
51 on the photoresists 41 and the first plurality of micro
devices that are not covered by photoresists. And then the
first transfer substrate 61 is bonded with the first surfaces of
the first plurality of micro devices on the array by adhesive
glue 51.

[0051] It should be noted that, this example does not
proscribe limit to the material of adhesive glue 51. Here, the
material of the adhesive glue 51 includes any material that
has adhesion and has different corrosion solution from
photoresists 41.

[0052] S105: removing the temporary carrier substrate and
the substrate.
[0053] FIG. 7 shows the structure for removing the tem-

porary carrier substrate and the substrate. The temporary
carrier substrate 3 and the substrate 1 can be removed
because the first transfer substrate 61 provides support for
the array of micro devices where the first surfaces of the first
plurality of micro devices are bonded with the first transfer
substrate 61 by using adhesive glue 51 and the first surfaces
of the second plurality of micro devices are bonded with the
first transfer substrate 61 by using photoresists 41 and
adhesive glue 51. Alternatively or additionally, the substrate
includes a blue film.

[0054] It should be noted that, the second surfaces of the
second plurality of micro devices will subsequently bond
with the second transfer substrate. Therefore, this example
additionally includes the cleaned second surfaces of micro
devices which will be bond with a second transfer substrate.
[0055] S106: bonding the second surfaces of the second
plurality of micro devices with the second transfer substrate.
[0056] It should be noted that, this example does not
proscribe limit to the bonding solution between the second
surfaces of the second plurality of micro devices and the
second transfer substrate. Alternatively or additionally, the
second surfaces of the second plurality of micro devices are
bond with the second transfer substrate by using the first
type of bonding material.

[0057] Specifically, this example discloses the step of
protecting the surfaces of the first plurality of micro devices
that are not bonding with the second transfer substrate, and
then bonding the second surfaces of the second plurality of
micro devices with the second transfer substrate.

[0058] Alternatively or additionally, this example dis-
closes the step of covering a protective layer on the second
surfaces of the first plurality of micro devices, covering the
first type of bonding material on the protective layer and the
second surface of the second plurality of the micro devices,
and positioning the second transfer substrate on a bonding
surfacing of the first type of bonding material facing away
from the micro devices.

[0059] This example does not proscribe limit to the mate-
rial of the protective layer. Generally, the protective layer is
to temporally cover the first plurality of micro devices so
that they will not be bonded with the adhesive glue. In
addition, the protective layer is to subsequently separate the
first plurality of micro devices from the second transfer
substrate. Alternatively or additionally, the protective layer
includes a second type of bonding material and the removal
solution for the second type of bonding material is different
from the removal solution for the first type of bonding
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material. Alternatively or additionally, the first type of
bonding material is adhesive glue, and the second type of
bonding material is a photoresist.

[0060] FIG. 8 discloses the step of covering photoresists
42 on the second surfaces of all the micro devices, and then
the photoresists are removed from the second surfaces of the
second plurality of the micro devices. Here, as shown in
FIG. §, the photoresists remain on the second surfaces of the
first plurality of the micro devices.

[0061] FIG. 10 discloses the step of covering adhesive
glue 52 on the photoresists 42 and the second plurality of
micro devices that are not covered by photoresists 42. And
then, as shown in FIG. 11, the second transfer substrate 62
is bonded with the second surfaces of the second plurality of
micro devices on the array.

[0062] It should be noted that, the present disclosure does
not limit the type of adhesive material in the glue 52. Here,
the adhesive material of the glue 52 may include any
material that has adhesion and has different corrosion solu-
tion from photoresists 42.

[0063] S107: separating the first plurality of micro devices
and the second plurality of micro devices by transferring the
first plurality of micro devices onto the first substrate and
transferring the second plurality of micro devices onto the
second substrate. This step may include following acts:
separating the first plurality of micro devices and the second
plurality of micro devices by transferring the first plurality
of micro devices onto the first transfer substrate; bonding the
second surfaces of the second plurality of micro devices to
a second transfer substrate; and transferring the second
plurality of micro devices onto the second transfer substrate.

[0064] Forexample, the first plurality of micro devices are
separated from the second plurality of micro devices. Alter-
natively or additionally, as shown in FIG. 12, the micro
devices that bond with the first transfer substrate 61 and the
second transfer substrate 62 are disposed into removal
solution 7. The removal solution 7 removes photoresists 41
and photoresists 42 and remains adhesive glue 51 and
adhesive glue 52. As shown in FIG. 13, the first plurality of
micro devices are transferred onto the first substrate 61, and
the second plurality of micro devices are transferred onto the
second substrate 62.

[0065] Here, the removal solution removes photoresists,
but does not remove adhesive glue.

[0066] The present disclosure provides Micro-LED mass
transfer method which requires no additional and complex
tools such as the laser and the vacuum holder. The present
disclosure simplifies the implementation and reduces the
cost, especially where the temporary carrier substrate can be
repeatedly utilized.

[0067] According to a second aspect of the present dis-
closure, there is provided a method for manufacturing
Micro-LED display devices, which adopts the method above
for Micro-LED mass transfer as its mass transfer process.
This method also simplifies the process and reduces the cost.

[0068] According to a third aspect of the present disclo-
sure, there is provided a Micro-LED display device. The
Micro-LED display device includes a displayer. FIG. 14 is
a schematic structural diagram of the Micro-LED display
device. As shown in FIG. 14, the Micro-LED display device
400 includes a Micro-LED displayer 500, which is manu-
factured by the mass transfer method above. For example,
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the Micro-LED display device 400 may be a cell phone as
shown in FIG. 14, a computer, a TV set, or a smart wearable
display device.

[0069] Other examples of the invention will be apparent to
those skilled in the art from consideration of the specifica-
tion and practice of the invention disclosed here. This
application is intended to cover any variations, uses, or
adaptations of the invention following the general principles
thereof and including such departures from the present
disclosure as come within known or customary practice in
the art. It is intended that the specification and examples be
considered as exemplary only, with a true scope and spirit of
the invention being indicated by the following claims.
[0070] It will be appreciated that the present invention is
not limited to the exact examples described above and
illustrated in the accompanying drawings, and that various
modifications and changes can be made without departing
from the scope thereof. It is intended that the scope of the
invention only be limited by the appended claims.

1. A method for mass transfer, comprising:

providing an array of micro devices arranged in an array

on a top surface of a substrate, each micro device
comprising oppositely disposed a first surface and a
second surface, the second surface is directly disposed
on the top surface substrate, and the array of micro
devices include a first plurality of micro devices and a
second plurality of micro devices;

providing a temporary carrier substrate and a first transfer

substrate;
bonding a bottom surface of the substrate to the temporary
carrier substrate, wherein the bottom surface of the
substrate is opposite from the top surface of the sub-
strate in direct contact with the micro devices;

bonding first surfaces of the first plurality of micro
devices with the first transfer substrate;

removing the temporary carrier substrate and the sub-

strate;

separating the first plurality of micro devices and the

second plurality of micro devices by transferring the
first plurality of micro devices onto the first transfer
substrate;

bonding the second surfaces of the second plurality of

micro devices to a second transfer substrate; and
transferring the second plurality of micro devices onto the
second transfer substrate.

2. (canceled)

3. The method according to claim 1, wherein the micro
devices comprise micro light emitting diode (LED) with
each dimension between 1 um to 100 pum.

4. The method according to claim 1, wherein two adjacent
micro devices in each row of the array of micro devices
comprises one micro device in the first plurality of micro
devices and one micro device in the second plurality of
micro devices.

5. The method according to claim 1, wherein bonding the
first surfaces of the first plurality of micro devices with the
first transfer substrate comprises:

bonding the first surfaces of the first plurality of micro

devices with the first transfer substrate by using a first
type of bonding material.

6. The method according to claim 5, wherein bonding the
first surfaces of the first plurality of micro devices with the
first transfer substrate by using a first type of bonding
material comprises:
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covering first surfaces of the second plurality of micro

devices with a protective layer;

covering the first type of bonding material on first sur-

faces of the first plurality of micro devices and the
protective layer; and

positioning the first transfer substrate on a bonding sur-

face of the first type of bonding material, the bonding
surface facing away from the micro devices.

7. The method according to claim 6, wherein the protec-
tive layer comprises a second type of bonding material that
is different adhesively from the first type of bonding mate-
rial; and

wherein, when the first type of bonding material is

removed by using a removal solution, the second type
of bonding material is not removed.
8. The method according to claim 7, wherein covering
first surfaces of the second plurality of micro devices with
the protective layer comprises:
covering first surfaces of a whole array of micro devices
with the second type of bonding material; and

removing the second type of bonding material covered on
the first plurality of micro devices by a photolithogra-
phy process.

9. The method according to claim 7, wherein the first type
of bonding material is an adhesive glue, and the second type
of bonding material is a photoresist.

10. The method according to claim 7, wherein bonding the
second surfaces of the second plurality of micro devices to
the second transfer substrate comprises:

bonding second surfaces of the second plurality of micro

devices with the second transfer substrate by using the
first type of bonding material.

11. The method according to claim 7, wherein bonding
second surfaces of the second plurality of micro devices
with the second transfer substrate by using the first type of
bonding material comprises:

covering second surfaces of the first plurality of micro

devices with a second protective layer;

covering second surfaces of the second plurality of micro

devices and the second protective layer with the first
type of bonding material;, and

positioning the second transfer substrate on the bonding

surface of the first type of bonding material, the bond-
ing surface facing away from the micro devices.

12. The method according to claim 11, wherein the second
protective layer comprises the second type of bonding
material that is adhesively different from the first type of
bonding material; and

wherein, when the second type of bonding material is

removed by using a removal solution, the first type of
bonding material is not removed.

13. The method according to claim 12, wherein covering
second surfaces of the first plurality of micro devices with
the second protective layer comprises:
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covering second surfaces of a whole array of micro
devices with the second type of bonding material; and

removing the second type of bonding material covered on
the second plurality of micro devices by a second
photolithography process.

14. The method according to claim 13, wherein the first
type of bonding material is an adhesive glue, and the second
type of bonding material is a photoresist.

15. The method according to claim 7, further comprising:

placing the array of micro devices bonded with the first

transfer substrate and the second transfer substrate in
the removal solution; and
removing the second type of bonding material with the
removal solution, leaving the first type of bonding
material, so that the first plurality of micro devices are
transferred onto the first transfer substrate while the
second plurality of micro devices are transferred onto
the second transfer substrate.
16. The method according to claim 1, wherein the micro
devices comprise micro light emitting diode (LED) chips
having ipsilateral electrodes.
17. The method according to claim 7, wherein the sub-
strate comprises a blue film.
18. A method for mass transfer, comprising:
providing an array of micro devices arranged in an array
on a top surface of a substrate, each micro device
comprising oppositely disposed a first surface and a
second surface, the second surface is directly disposed
on the top surface substrate, and the array of micro
devices include a first plurality of micro devices and a
second plurality of micro devices;
bonding a bottom surface of the substrate to a temporary
carrier substrate, wherein the bottom surface of the
substrate is opposite from the top surface of the sub-
strate in direct contact with the micro devices;

bonding first surfaces of the first plurality of micro
devices with a first transfer substrate;

removing the temporary carrier substrate and the sub-

strate;

bonding the second surfaces of the second plurality of

micro devices to a second transfer substrate; and
separating the first plurality of micro devices and the
second plurality of micro devices by transferring the
first plurality of micro devices onto the first transfer
substrate while transferring the second plurality of
micro devices onto the second transfer substrate.

19. The method according to claim 18, wherein the micro
devices comprise micro light emitting diode (LED) chips
having ipsilateral electrodes.

20. The method according to claim 18, wherein the
substrate comprises a blue film.
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