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7) ABSTRACT

A method of transferring micro-devices is provided. A
carrying unit including a carrying substrate, a plurality of
electrodes, a dielectric layer covering the electrodes, and a
plurality of micro-devices disposed on the electrodes,
including a first micro-device and a second micro-device,
are also provided. A voltage is applied to an electrode
corresponding to the first micro-device, so that an electro-
static force generated on the first micro-device by the
carrying unit is larger than a force generated on the second
micro-device by the carrying unit. A transfer stamp contacts
the first micro-device and the second micro-device, and
moves when the transfer stamp contacts the first micro-
device and the second micro-device and the electrostatic
force 1s greater than the force generated by the carrying unit,
so that the second micro-device is picked up by the transfer
stamp and transferred to a receiving unit, and the first
micro-device remains on the carrying unit.
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Provide a carrying unit, where the carrying unit
includes a carrying substrate, a plurality of electrodes
configured on the carrying substrate, and a dielectric [~ $100

layer covering the electrodes

Provide a plurality of micro-devices, where the
micro-devices are configured on the dielectric layer of |
the carrying unit, where each of the micro-devices is $200
disposed correspondingly to one of the electrodes, and
the micro-devices include a first micro-device and a
second micro-device

Apply a voltage to an electrode corresponding to the
first micro-device, so that an electrostatic force F1  (~__ S300
generated on the first micro-device by the carrying

unit is larger than an electrostatic force F2 generated

on the second micro-device by the carrying unit

Provide a transfer stamp, where the transfer stamp is L
provided with a transfer plane 5400

Contact the transfer plane with the first micro-device
and the second micro-device, wherein an area of the L
transfer plane exceeds a distribution range of the 5300
micro-devices when the transfer plane contacts the
first micro-device and second micro-device

Move the transfer stamp when the transfer stamp is in
contact with the first micro-device and the second [ >~ S600
micro-device and F1>F2, so that the second
micro-device is picked up by the transfer stamp and
the first micro-device remains on the carrying unit

v

Transfer the second micro-device to a receiving unit
by the transfer stamp 5700

FIG. 1
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METHOD OF TRANSFERRING
MICRO-DEVICE

BACKGROUND
[0001] Technical Field
[0002] The present invention is related to a transferring

method, and in particular, to a method of transferring a
micro-device.

[0003] Related Art

[0004] Micro-device transfer technologies have been used
in a process for manufacturing newly-developing electronic
devices. By using the manufacture of an optical touch
sensing panel as an example, in which the process com-
prises: a plurality of micro-light emitting diodes is trans-
ferred from a growth substrate to a touch substrate, and a
plurality of photosensitive structures is then manufactured
on the touch substrate that carries the micro-light emitting
diodes, so that an ultrathin optical touch sensing panel is
finished.

[0005] Generally, to improve the usage efficiency of a
growth substrate, micro-light emitting diodes may be
arranged on the growth substrate in a relatively high density.
An arrangement density of micro-light emitting diodes on a
growth substrate may usually exceed an arrangement density
of micro-light emitting diodes on an optical touch sensing
panel. Therefore, in the existing prior art, a transfer stamp
having a plurality of lug protrusions needs to be provided,
and the manner of arranging the plurality of lug protrusions
is the same as the manner of arranging the micro-light
emitting diodes on the touch substrate. Then, some micro-
light emitting diodes on the growth substrate are adhered by
the plurality of lug protrusions on the transfer stamp, so that
a needed micro-light emitting diode is picked up from an
array of light-emitting diodes on the growth substrate, and a
micro-light emitting diode that is not needed remains. How-
ever, the plurality of lug protrusions on the transfer stamp
needs to be aligned with a plurality of micro-light emitting
diodes to be picked up when the micro-light emitting diodes
to be picked up on the growth substrate are adhered by the
plurality of Iug protrusions, so that a correct micro-light
emitting diode can be picked up from an array of micro-light
emitting diodes. This aligning action takes effort and time,
and presents a challenge in improving the speed and effi-
ciency of transferring a micro-device.

SUMMARY

[0006] The present invention provides a method of trans-
ferring a micro-device, wherein the method has a rapid
transferring speed.

[0007] The method of transferring a micro-device of the
present invention includes the following steps: providing a
carrying unit, wherein the carrying unit includes a carrying
substrate, a plurality of electrodes configured on the carrying
substrate, and a dielectric layer covering the electrodes;
providing a plurality of micro-devices, wherein the micro-
devices are configured on the dielectric layer of the carrying
unit, wherein each of the micro-devices 1s disposed corre-
spondingly to one of the electrodes, and the micro-devices
include a first micro-device and a second micro-device;
applying a voltage to an electrode corresponding to the first
micro-device, so that an electrostatic force F1 generated on
the first micro-device by the carrying unit is larger than an
electrostatic force F2 generated on the second micro-device
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by the carrying unit; providing a transfer stamp having a
transfer plane; contacting the transfer plane of the transfer
stamp with the first micro-device and the second micro-
device, wherein an area of the transfer plane exceeds a
distribution range of the micro-devices when the transfer
plane is in contact with the first micro-device and the second
micro-device; moving the transfer stamp when the transfer
stamp is in contact with the first micro-device and the second
micro-device and F1>F2, so that the second micro-device is
picked up by the transfer stamp and the first micro-device
remains on the carrying unit; and transferring the second
micro-device to a receiving unit by the transfer stamp.

[0008] In an embodiment of the present invention, the step
of moving the transfer stamp in a condition in which the
transfer stamp is in contact with the first micro-device and
the second micro-device and F1>F2 is: moving the transfer
stamp in a direction away from the carrying unit in a
condition in which the transfer stamp is in contact with the
first micro-device and the second micro-device and F1>F2,
so that the transfer stamp applies a force F3 on the first
micro-device and the second micro-device, wherein
F2<F3<F1, and the direction of the electrostatic force F1 and
the direction of the electrostatic force F2 are opposite to the
direction of the force F3.

[0009] In an embodiment of the present invention, the
receiving unit includes a receiving substrate and a receiving
layer configured on the receiving substrate, and the step of
transferring the second micro-device to a receiving unit by
the transfer stamp includes: carrying, by the transfer stamp,
the second micro-device to the receiving layer, so as to
engage the second micro-device with the receiving layer;
and moving the transfer stamp in a direction away from the
receiving unit after the second micro-device is engaged with
the receiving layer, so that the transfer stamp is separated
from the second micro-device.

[0010] In an embodiment of the present invention, a joint
force between the second micro-device and the receiving
layer is F4. The transfer stamp applies a force F5 on the
second micro-device when the transfer stamp is moved in
the direction away from the receiving unit. F4>F5, and the
direction of the joint force F4 is opposite to the direction of
the force F5.

[0011] In an embodiment of the present invention, the
receiving layer is a photoresist layer, and the step of engag-
ing the second micro-device with the receiving layer
includes: contacting the second micro-device with the pho-
toresist layer before the photoresist layer is cured; and
curing the photoresist layer in a condition in which the
second micro-device is in contact with the photoresist layer.

[0012] In an embodiment of the present invention, the
receiving layer is a first metal layer, the second micro-device
is provided with a second metal layer, and the step of
engaging the second micro-device with the receiving layer
includes: heating the receiving unit, so that the first metal
layer on the receiving unit presents a liquid state; contacting
the second metal layer on the second micro-device with the
liquid first metal layer; and reducing the temperature of the
first metal layer in a condition in which the second metal
layer on the second micro-device is in contact with the liquid
first metal layer, so that the first metal layer and the second
metal layer form an alloy.

[0013] In an embodiment of the present invention, the
transfer stamp is made of polydimethylsiloxane (PDMS).
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[0014] In an embodiment of the present invention, the
micro-device is a micro-light emitting diode.

[0015] According to the above, in the method for trans-
ferring a micro-device of the present invention, by using a
technical means of applying a voltage to an electrode
corresponding to a first micro-device, so that an electrostatic
force F1 generated on the first micro-device by a carrying
unit is larger than an electrostatic force F2 generated on a
second micro-device by the carrying unit, a transfer plane of
a transfer stamp can be in contact with all micro-devices
simultaneously, so that the needed second micro-device is
picked up and the first micro-device that is not needed is not
picked up by mistake. That is, unlike the existing prior art,
a correct micro-device can be picked up without aligning a
plurality of lug protrusions of a transfer stamp with a
plurality of micro-devices to be picked up. Therefore, the
method of transferring a micro-device according to an
embodiment of the present invention can reduce at least one
aligning step, so that the speed of transferring a micro-
device is increased.

[0016] To make the foregoing features and advantages of
the present invention more obvious and easier to understand,
details are described in below with embodiments in combi-
nation with accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] FIG. 1 is a flowchart of a method of transferring a
micro-device according to an embodiment of the present
invention;

[0018] FIG. 2A to FIG. 2G are schematic sectional views
of a method of transferring a micro-device according to an
embodiment of the present invention;

[0019] FIG. 3 is an amplified schematic diagram of a
micro-device according to an embodiment of the present
invention;

[0020] FIG. 4 is a schematic top view of a carrying unit
100, all micro-devices 200A and 200B configured on the
carrying unit 100, and a transfer plane 300a of a transfer
stamp 300 in FIG. 2B;

[0021] FIG. 5Ato FIG. 5G are schematic sectional views
of a method of transferring a micro-device according to
another embodiment of the present invention; and

[0022] FIG. 6 is a schematic top view of a carrying unit
100, all micro-devices 200A' and 200B' configured on the
carrying unit 100, and a transfer plane 300a of a transfer
stamp 300 in FIG. 5B.

DETAILED DESCRIPTION

[0023] FIG. 1 is a flowchart of a method of transferring a
micro-device according to an embodiment of the present
invention. Referring to FIG. 1, the method of transferring a
micro-device includes the following steps: providing a car-
rying unit, wherein the carrying unit includes a carrying
substrate, a plurality of electrodes configured on the carrying
substrate, and a dielectric layer covering the electrodes (step
S100); providing a plurality of micro-devices, wherein the
micro-devices are configured on the dielectric layer of the
carrying unit, wherein each of the micro-devices is disposed
correspondingly to one of the electrodes, and the micro-
devices include a first micro-device and a second micro-
device (step S200); applying a voltage to an electrode
corresponding to the first micro-device, so that an electro-
static force F1 generated on the first micro-device by the
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carrying unit is larger than an electrostatic force F2 gener-
ated on the second micro-device by the carrying unit (step
S300); providing a transfer stamp, wherein the transfer
stamp is provided with a transfer plane (step S400); con-
tacting the transfer plane of the transfer stamp with the first
micro-device and the second micro-device, wherein an area
of the transfer plane exceeds a distribution range of the
micro-devices when the transfer plane is in contact with the
first micro-device and the second micro-device (step S500);
moving the transfer stamp when the transfer stamp is in
contact with the first micro-device and the second micro-
device and F1>F2, so that the second micro-device is picked
up by the transfer stamp and the first micro-device remains
on the carrying unit (step S600); and transferring the second
micro-device to a receiving unit by the transfer stamp (step
S700).

[0024] It should be noted that the sequence of the forego-
ing step S100 to step S700 is not limited to sequentially
performing S100, S200, S300, S400, S500, S600, and S700.
Suitable changes may also be made to the sequence of step
S100 to step S700. For example, step S100, S200, S400,
S300, S500, S600, S700 may be performed sequentially;
step S100, S200, S400, S500, S300, 3600, and S700 may be
performed sequentially; step S400, S100, S200, S300, S500,
S600, and S700 may be performed sequentially; or step
S400, S100, S200, S500, S300, S600, and S700 may be
performed sequentially. The method of transferring a micro-
device according to an embodiment of the present invention
is specifically described below in combination with FIG. 2A
to FIG. 2G.

[0025] FIG. 2A to FIG. 2G are schematic sectional views
of a method of transferring a micro-device according to an
embodiment of the present invention. Referring to FIG. 24,
in this embodiment, first a carrying unit 100 is provided. The
carrying unit 100 includes a carrying substrate 110, a plu-
rality of electrodes 120A and 120B configured on the
carrying substrate 110, and a dielectric layer 130 covering
the plurality of electrodes 120A and 120B.

[0026] Inthis embodiment, the carrying substrate 110 may
be, for example, a sapphire base or a silicon base, but the
present invention is not limited herein, and in other embodi-
ments, the carrying substrate 110 may also be other types of
substrates. The plurality of electrodes 120A and 120B are
spaced from each other. The electrodes 120A and 120B may
be made of a metal, an alloy, a metal nitride, a metal oxide,
a metal nitride oxide, a stacked layer of metal, and another
conductive material, or other suitable types of conductors.
The dielectric layer 130 may be made of an inorganic
material (for example: silicon oxide, silicon nitride, silicon
oxynitride, or a stacked layer of at least two of the materials
above), an organic material, or a combination of the above.
[0027] Referring to FIG. 2A, subsequently, a plurality of
micro-devices 200A and 200B is provided, and the plurality
of micro-devices 200A and 200B are configured on the
dielectric layer 130 of the carrying unit 110. Fach micro-
device 200A (or 200B) is disposed correspondingly to one
electrode 120A (or 120B). In this embodiment, each micro-
device 200A (or 200B) may be located directly above the
corresponding electrode 120A (or 120B), but the present
invention is not limited herein, and in other embodiments,
the micro-device 200A (or 200B) may also be slightly offset
from the corresponding electrode 120A (or 120B). The
plurality of micro-devices 200A and 200B include a first
micro-device 200A and a second micro-device 200B. The



US 2017/0133257 Al

first micro-device 2004 indicates a micro-device not to be
picked up, and the second micro-device 200B indicates a
micro-device to be picked up.

[0028] FIG. 3 is an amplified schematic diagram of a
micro-device according to an embodiment of the present
invention. Referring to FIG. 3, the micro-device 200A (or
200B) is provided with electrodes 210. In this embodiment,
the micro-device 200A (or 200B) is, for example, a micro-
light emitting diode (micro-LED). The two electrodes 210 of
the micro-device 200A (or 200B) are located on the exterior
of the micro-device in FIG. 3. That is, the micro-device
200A (or 200B) in this embodiment is a horizontal type
light-emitting diode. However, the present invention is not
limited herein, and in other embodiments, the micro-devices
200A and 200B may also be other suitable types of light-
emitting diodes. In addition, the micro-device of the present
invention is also not limited to the micro-light emitting
diode, and in other embodiments, the micro-device may also
be another type of an electronic element, for example, a
microchip.

[0029] Referring to FIG. 2A, subsequently, a transfer
stamp 300 is provided. The transfer stamp 300 is provided
with a transfer plane 3004. The whole transfer plane 300a is
substantially located in the same plane. In this embodiment,
the transfer stamp 300 may be a poly dimethyl siloxane
stamp (PDMS stamp). However, the present invention is not
limited herein, and in other embodiments, the transfer stamp
300 may also be made of other elastomers with a low
Young’s modulus.

[0030] Referring to FIG. 2B, subsequently, a transfer
plane 3004 of transfer stamp 300 is contacts the first
micro-device 200A and the second micro-device 200B. FIG.
4 is a schematic top view of the carrying unit 100, all the
micro-devices 200A and 2008 configured on the carrying
unit 100, and the transfer plane 300a of the transfer stamp
300 in FIG. 2B. Referring to FIG. 2B and FIG. 4, when the
transfer plane 3004 is in contact with the first micro-device
200A and the second micro-device 200B, an area R1 of the
transfer plane 300 exceeds a distribution range R2 of the
plurality of micro-devices 200A and 200B. That is, the
transfer plane 300q is a single and continuous plane, and the
transfer plane 300a can contact all of the micro-devices
200A and 200B on the carrying unit 100 when the transfer
plane 300a contacts the first micro-device 200A and the
second micro-device 200B.

[0031] Referring to FIG. 2C, subsequently, a voltage V is
applied to the electrode 120A corresponding to the first
micro-device 2004, so that an electrostatic force F1 gener-
ated on the first micro-device 200A by the carrying unit 100
is larger than an electrostatic force F2 generated on the
second micro-device 200B by the carrying unit 100. In this
embodiment, optionally, no voltage is applied to the elec-
trode 120B corresponding to the second micro-device 2008
when the voltage V is applied to the electrode 120A corre-
sponding to the first micro-device 200A.

[0032] In this case, a part of the dielectric layer 130
directly above the electrode 120A may be polarized, and the
other part of the dielectric layer 130 directly above the
electrode 120B is not readily polarized. When the part of the
dielectric layer 130 above the electrode 120A is polarized, a
polarization charge may be generated on a surface of the part
of the dielectric layer 130, and the polarization charge may
generate the electrostatic force F1 on the electrodes 210
(shown in FIG. 3) of the first micro-device 200A. At the
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same time a surface of the part of the dielectric layer 130
directly above the electrode 120B does not readily have a
polarization charge, and therefore the surface does not
readily attract the electrodes 210 of the second micro-device
200B. Further, in this embodiment, the electrostatic force F2
generated on the second micro-device 200B by the part of
the dielectric layer 130 directly above the electrode 120B
may be close to 0.

[0033] Although the present invention is described by
using F2 that is close to 0 as an example, the present
invention does not define that the electrostatic force F2
generated on the second micro-device 200B by the carrying
unit 100 needs to be zero. That is, the present invention does
not define that a voltage cannot be applied to the electrode
120B corresponding to the second micro-device 200B, and
in other embodiments, optionally, voltages may also be
applied to the electrodes 120A and 120B simultaneously,
insofar as the voltage applied to the electrode 120B needs to
be less than the voltage applied to the electrode 120A, so that
the electrostatic force F2 generated on the second micro-
device 200B by the carrying unit 100 is less than the
electrostatic force F1 generated on the first micro-device
200A by the carrying unit 100.

[0034] Referring to FIG. 2C and FIG. 2D, subsequently,
the transfer stamp 300 is moved when the transfer stamp 300
is in contact with the first micro-device 200A and the second
micro-device 200B and F1>F2, so that the second micro-
device 200B is picked up by the transfer stamp 300 and the
first micro-device 200A remains on the carrying unit 100.
Specifically, as shown in FIG. 2C, after the transfer plane
300¢ of the transfer stamp 300 contacts the first micro-
device 200A and the second micro-device 200B, the transfer
stamp 300 starts to move in a direction y away from the
carrying unit 100. At this time, the transfer plane 300a of the
transfer stamp 300 may apply a same force F3 on the first
micro-device 200A and the second micro-device 200B. The
transfer plane 300a of the transfer stamp 300 is configured
to selectively apply an electrostatic force across the entire
surface of the plane. The direction of the force F3 is opposite
to the direction of the electrostatic forces F1 and F2.
[0035] When F2<F3, the transfer stamp 300 may pick up
the second micro-device 200B; additionally, when F3<F1,
the transfer stamp 300 cannot pick up the first micro-device
200A, so that the first micro-device 200A remains on the
carrying unit 100. In this embodiment, by setting a suitable
range for a moving speed of the transfer stamp 300, the force
F3 applied on the micro-devices 200A and 200B by the
transfer stamp 300 may be set between the electrostatic force
F2 generated on the second micro-device 200B by the
carrying unit 100 and the electrostatic force F1 generated on
the first micro-device 200A by the carrying unit 100, so that
the transfer stamp 300 picks up the second micro-device
200B, does not pick up the first micro-device 200A, and
F2<F3<F1.

[0036] It should be noted that, as shown in FIG. 2C and
FIG. 2D, by using the technical means of applying a voltage
V to the electrode 120A corresponding to the first micro-
device 200A, so that an electrostatic force F1 generated on
the first micro-device 200A by the carrying unit 100 is larger
than an electrostatic force F2 generated by the carrying unit
100, the transfer plane 3004 of the transfer stamp 300 can
contact all micro-devices 200A and 200B simultaneously, so
that the needed micro-device 200B is picked up. That is,
unlike the existing prior art, a needed micro-device can be
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picked up without aligning a plurality of lug protrusions of
a transfer stamp with a plurality of micro-devices to be
picked up, that is, in a manner that one lug protrusion needs
to correspond to one micro-device. Therefore, the method of
transferring a micro-device in this embodiment can reduce at
least one aligning step, so that the speed of transferring a
micro-device is increased.

[0037] Referring to FIG. 2E to FIG. 2G, after the transfer
stamp 300 picks up the needed second micro-device 2008,
the second micro-device 200B may be then transferred to a
receiving unit 400 by using the transfer stamp 300. A
receiving unit 400 includes a receiving substrate 410 and a
receiving layer 420 configured on the receiving substrate
410. Specifically, as shown in FIG. 2E and FIG. 2F, in this
embodiment, the second micro-device 200B is first carried
to a receiving layer 420 of the receiving unit 400 by the
transfer stamp 300, so as to engage the second micro-device
200B with the receiving layer 420 of the receiving unit 400.
A joint force between the second micro-device 200B and the
receiving layer 420 is F4.

[0038] Referring to FIG. 2F and FIG. 2G, subsequently,
after the second micro-device 200B is engaged with the
receiving layer 420 of the receiving unit 400, the transfer
stamp 300 is moved in a direction y' away from the receiving
unit 400. At this time, the transfer stamp 300 may apply a
force F5 on the second micro-device 200B, wherein F4>F5,
and the direction of the joint force F4 is opposite to the
direction of the force F5. Because F4>F5, the transfer stamp
300 separates from the second micro-device 200B and the
second micro-device 200B remains on the receiving unit
400.

[0039] In this embodiment, the receiving substrate 410 of
the receiving unit 400 is, for example, a glass substrate, and
the receiving layer 420 of the receiving unit 400 is, for
example, a photoresist layer. As shown in FIG. 2F, the
second micro-device 200B may be first in contact with the
photoresist layer (that is, the receiving layer 420) before the
photoresist layer (that is, the receiving layer 420) is cured.
Then, the photoresist layer (that is, the receiving layer 420)
is cured in a condition in which the second micro-device
200B is in contact with the photoresist layer (that is, the
receiving layer 420), so as to engage the second micro-
device 200B with the receiving unit 400.

[0040] As shown in FIG. 2F and FIG. 2G, subsequently,
after the photoresist layer (that is, the receiving layer 420) is
cured, the transfer stamp 300 is moved in a direction y' away
from the receiving unit 400, so as to remain the second
micro-device 200B on the receiving unit 400. It should be
noted that although the present invention is described by
using the above example in which a glass substrate and a
photoresist layer are respectively used as the receiving
substrate 410 and the receiving layer 420, the present
invention does not define that the receiving substrate 410
needs to be a glass substrate and/or the receiving layer 420
needs to be a photoresist layer. The receiving substrate 410
and/or the receiving layer 420 may be made of other suitable
materials according to needs of an actual product and
manufacturing process thereof. The present invention is
described below with examples in combination with FIG.
5A to FIG. 5G.

[0041] FIG. 5Ato FIG. 5G are schematic sectional views
of a method of transferring a micro-device according to
another embodiment of the present invention. The method of
transferring a micro-device in FIG. 5A to FIG. 5G is similar
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to the method of transferring a micro-device in FIG. 2A to
FIG. 2G. Therefore, the same or corresponding elements are
marked by the same or corresponding labels. Major differ-
ences between the method of transferring a micro-device in
FIG. 5A to FIG. 5G and the method of transferring a
micro-device in F1G. 2A to FIG. 2G lie in: the micro-devices
200A, 200B, 200A', and 200B' transferred in the two meth-
ods are not exactly the same; besides, the methods of
engaging the micro-devices 200A, 2008, 200A’, and 200B'
with the corresponding receiving layers 420 and 420 are not
exactly the same. Description is provided below with regard
to the differences, and the same features can be referred to
in the foregoing description according to the labels in FIG.
5A to FIG. 5G, and are not described herein again.

[0042] Referring to FIG. 5A, first a carrying unit 100 is
provided. The carrying unit 100 includes a carrying substrate
110, a plurality of electrodes 120A and 120B configured on
the carrying substrate 110, and a dielectric layer 130 cov-
ering the plurality of electrodes 120A and 120B. Subse-
quently, a plurality of micro-devices 200A" and 200B' is
provided, and the plurality of micro-devices 200A' and
200B' are configured on the dielectric layer 130 of the
carrying unit 110. Each micro-device 200A' (or 200B') is
disposed correspondingly to one electrode 120A (or 120B).
Each micro-device 200A' (or 200B") is provided with a metal
layer 220. The plurality of micro-devices 200A" and 200B'
includes a first micro-device 200A' and a second micro-
device 200B'. The first micro-device 200A' indicates a
micro-device not to be picked up, and the second micro-
device 200B' indicates a micro-device to be picked up.

[0043] FIG. 6 is a schematic top view of a carrying unit
100, all micro-devices 200A" and 200B' configured on the
carrying unit 100, and a transfer plane 300a of a transfer
stamp 300 in FIG. 5B. Referring to FIG. 5B and FIG. 6,
subsequently, the transfer stamp 300 having the transfer
plane 300« is provided. Then, the transfer plane 300a of a
transfer stamp 300 is in contact with the first micro-device
200A" and the second micro-device 200B', wherein an area
R1 of the transfer plane 300a exceeds a distribution range
R2 of the plurality of micro-devices 200A" and 200B' when
the transfer stamp 300 is in contact with the first micro-
device 200A' and the second micro-device 200B'. Referring
to FIG. 5C, subsequently, a voltage V is applied to the
electrode 120A corresponding to the first micro-device
200A/, so that an electrostatic force F1 generated on the first
micro-device 200A" by the carrying unit 100 is larger than an
electrostatic force F2 generated on the second micro-device
200B' by the carrying unit 100.

[0044] Referring to FIG. 5D, subsequently, the transfer
stamp 300 is moved in a condition in which the transfer
stamp 300 is in contact with the first micro-device 200A" and
the second micro-device 200B' and F1>F2, so that the
second micro-device 200B' is picked up by the transfer
stamp 300 and the first micro-device 200A' remains on the
carrying unit 100.

[0045] Referring to FIG. 5E to FIG. 5G, subsequently, the
second micro-device 200B' may be transferred to a receiving
unit 400 by using the transfer stamp 300. The receiving unit
400 includes a receiving substrate 410 and a receiving layer
420" configured on the receiving substrate 410. Unlike the
embodiment in FIG. 2A to FIG. 2G, in the embodiment of
FIG. 5Ato FIG. 5G, the receiving layer 420" is a metal layer.
Specifically, as shown in FIG. 5E, in this embodiment, the
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receiving unit 400 may be heated first, so that the receiving
layer 420" of the receiving unit 400 is in a liquid state.
[0046] Referring to FIG. 5F, subsequently, the metal layer
220 of the second micro-device 200B' is then contacts the
liquid receiving layer 420', after which the temperature of
the receiving layer 420' is reduced in a condition in which
the metal layer 220 of the second micro-device 200B' is in
contact with the liquid receiving layer 420", so that the
receiving layer 420" and the metal layer 220 of the second
micro-device 200B' form an alloy, so as to secure the second
micro-device 200B' on the receiving unit 400. As shown in
FIG. 5G, subsequently, the transfer stamp 300 is moved in
a direction y' away from the receiving unit 400, so as to
remain the second micro-device 200B' on the receiving unit
400, so that the action of transferring a micro-device is
completed.
[0047] In view of the above, in the method of transferring
a micro-device in an embodiment of the present invention,
by applying a voltage to an electrode corresponding to a
micro-device not to be picked up, an electrostatic force
generated by a carrying unit on a micro-device not to be
picked up can be larger than an electrostatic force generated,
by the carrying unit on a micro-device to be picked up. In
this case, a transfer plane of a transfer stamp may be moved
in a direction away from the carrying unit after being
simultaneously in contact with the micro-device to be picked
up and the micro-device not to be picked up, so as to pick
up a needed micro-device and leave a micro-device that is
not needed. That is, unlike the existing prior art, a correct
micro-device can be picked up without aligning a plurality
of lug protrusions of a transfer stamp with a plurality of
micro-devices to be picked up. Therefore, the method of
transferring a micro-device according to an embodiment of
the present invention can reduce at least one aligning step,
so that the speed of transferring a micro-device is increased.
[0048] It will be apparent to a person skilled in the art that
various modifications and variations can be made by a
person skilled in the art without departing from the spirit and
scope of the present invention, though the present invention
is disclosed by using embodiments above. Therefore, the
protection scope of the present invention should be subject
to the scope defined by the claims of the application below.
What is claimed is:
1. A method of transferring a micro-device, comprising:
providing a carrying unit, wherein said carrying unit
comprises a carrying substrate;
providing a plurality of electrodes configured on said
carrying substrate, wherein said plurality of electrodes
comprises a first electrode and a second electrode;
providing a dielectric layer covering said plurality of
electrodes;
providing a plurality of micro-devices, wherein said plu-
rality of micro-devices comprises a first micro-device
and a second micro-device, said plurality of micro-
devices are configured on said dielectric layer, said first
micro-device is disposed corresponding to said first
electrode, and said second micro-device is disposed
corresponding to said second electrode;
applying a voltage to said first electrode, wherein an
electrostatic force F1 generated on said first micro-
device by said carrying unit is larger than an electro-
static force F2 generated on said second micro-device
by said carrying unit;
providing a transfer stamp, comprising a transfer plane;
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contacting said transfer plane with both said first micro-
device and said second micro-device;

moving said transfer stamp away from said plurality of
micro-devices, and said second micro-device is picked
up by said transfer stamp, said first micro-device
remains on said carrying unit, and F1>F2; and

transferring said second micro-device to a receiving unit
by said transfer stamp.

2. The method of transferring a micro-device according to
claim 1, wherein the step of moving said transfer stamp,
further comprises:

moving said transfer stamp in a first direction away from
said carrying unit in, wherein said transfer stamp
applies a force F3 on said first micro-device and said
second micro-device, wherein F2<F3<F1, both the
electrostatic force F1 and the electrostatic force F2
have a first direction, said force F3 has a second
direction, and said first direction is opposite to said
second direction.

3. The method of transferring a micro-device according to
claim 1, wherein the receiving unit comprises a receiving
substrate and a receiving layer configured on the receiving
substrate, and the step of transferring the second micro-
device to a receiving unit by the transfer stamp comprises:

carrying said second micro-device to said receiving layer
by said transfer stamp, for engaging said second micro-
device with said receiving layer; and

moving said transfer stamp away from said receiving unit
after said second micro-device is engaged with said
receiving layer, so that said transfer stamp is separated
from said second micro-device.

4. The method of transferring a micro-device according to
claim 3, wherein a joint force F4 is between said second
micro-device and said receiving layer, said transfer stamp
applies a force F5 on said second micro-device when said
transfer stamp is moved away from said receiving unit,
wherein F4>F5.

5. The method of transferring a micro-device according to
claim 3, wherein said receiving layer is a photoresist layer,
and the step of engaging said second micro-device with said
receiving layer comprises:

contacting said second micro-device with said photoresist

layer before said photoresist layer is cured; and

curing said photoresist layer when said second micro-
device is in contact with said photoresist layer.

6. The method of transferring a micro-device according to
claim 3, wherein said receiving layer is a first metal layer,
said second micro-device is provided with a second metal
layer, and the step of engaging said second micro-device
with said receiving layer comprises:

heating said receiving unit to transform said first metal
layer on the receiving unit is into a liquid state;

contacting said second metal layer and said first metal
layer; and

reducing a temperature of said first metal layer for said
first metal layer and said second metal layer form an
alloy.

7. The method of transferring a micro-device according to
claim 1, wherein said transfer stamp is made of a first
material, wherein said first material comprises polydimeth-
ylsiloxane.
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8. The method of transferring a micro-device according to
claim 1, wherein said plurality of micro-devices are a
plurality of micro-light emitting diodes.
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