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A transfer apparatus for transferring a plurality of light
emitting diode chips, comprising a stage on which a first
substrate having the plurality of light emitting diode chips
mounted on one surface is placed, a work table on which a
second substrate to which the plurality of light emitting
diode chips are to be transferred is placed, and a push pin
module for transferring the plurality of light emitting diode
chips to the second substrate by pushing the other surface of
the first substrate in a state that one surface of the first
substrate and the second substrate are disposed to face each
other, wherein the push pin module includes a plurality of
push pin units each including a push pin for pushing the
other surface of the first substrate, and the push pin module
transfers the plurality of light emitting diode chips corre-

(51) Imt. CL sponding to each push pin of the plurality of push pin units
HOIL 33/00 (2006.01) to the second substrate at a time.
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FIG. 6A
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TRANSFER APPARATUS AND TRANSFER
METHOD FOR TRANSFERRING LIGHT
EMITTING DIODE CHIP

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims priority under 35 US.C. §
119 to Korean Patent Application No. 10-2018-0028820,
filed on Mar. 12, 2018, Korean Patent Application No.
10-2018-0028856, filed on Mar. 12, 2018, and Korean
Patent Application No. 10-2018-0028864, filed on Mar. 12,
2018, in the Korean Intellectual Property Office, the disclo-
sures of which are incorporated herein by reference in its
entirety.

TECHNICAL FIELD

[0002] The present invention relates to a transfer apparatus
and a transfer method for transferring a light emitting diode
chip.

BACKGROUND

[0003] In general, a light emitting diode chip is processed
with formation of a circuit of each chip on a wafer, followed
by separation into a plurality of individual chips. These light
emitting diode chips are subjected to several transfer pro-
cesses in package and module processes.

[0004] In this transfer process, depending on the purpose,
the chip is transferred to a transfer tape or a substrate for the
purpose of classifying the chip into a good product or a
defective product, adjusting a chip interval, or controlling a
chip direction or is transferred to a circuit board for the
purpose of mounting the chip.

[0005] In the conventional transfer apparatus (i.e., pick-up
and place apparatus), each light emitting diode chip is
picked up and placed on a substrate to transfer each light
emitting diode chip to the substrate. Regarding this, Korean
Patent Laid-Open Publication No. 2016-0008187 discloses a
chip transferring apparatus and a chip transferring method.
[0006] Meanwhile, an ultra small-sized light emitting
diode chip (for example, a micro-LED) having a chip size of
about 5 to 300 um has recently received attention as a
next-generation display device. This ultra small-sized light
emitting diode chip may be applied to a light application
field requiring low power, a small size, and a light weight,
and thus research and development thereof have been
actively conducted.

SUMMARY

[0007] In the conventional pick-up and place transfer
apparatus and method, a collet having a hole with a vacuum
for adsorbing the light emitting diode (LED) chip in a
pick-up stage and air blown for breaking the vacuum at the
center so as to place the adsorbed light emitting diode chip
in a place stage. However, when the collet hole has a
diameter of several micrometers (um), it is not possible to
secure vacuum pressure enough to pick up the LED chip and
air pressure to break the vacuum due to channel resistance
of the collet hole.

[0008] There is a problem in that it is difficult to transfer
the light emitting diode chip using the conventional pick-up
and place method as a size of the light emitting diode chip
is reduced to several micrometers.
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[0009] The present invention has been made to solve the
above-described problems, and provides a transfer apparatus
and a transfer method for transferring a light emitting diode
chip to a transfer tape by pushing the other surface of a first
substrate (including a substrate such as a mounting tape, a
wafer, or the like) having the light emitting diode chip
mounted thereon in a state that one surface of the first
substrate and a second substrate (including a transfer tape, a
substrate, or a circuit board) to which the light emitting
diode chip is to be transferred are disposed to face each
other. Meanwhile, the technical problem to be achieved by
the present embodiment is not limited to the above-de-
scribed technical problems, and other technical problems
may be present.

[0010] To solve above-mentioned technical problem, an
embodiment of the present invention provides a transfer
apparatus for transferring a light emitting diode chip, com-
prising a stage on which a first substrate having the light
emitting diode chip mounted on one surface is placed, a
work table on which a second substrate to which the light
emitting diode chip is to be transferred is placed, and a push
pin module for transferring the light emitting diode chip to
the second substrate by pushing a portion corresponding to
the light emitting diode chip from the other surface of the
first substrate in a state that one surface of the first substrate
and the second substrate are disposed to face each other,
wherein the push pin module includes a pressure control unit
for maintaining a pressure between the light emitting diode
chip and the second substrate to be a predetermined pres-
sure.

[0011] Another embodiment of the present invention pro-
vides a transfer apparatus for transferring a plurality of light
emitting diode chips, comprising a stage on which a first
substrate having the plurality of light emitting diode chips
mounted on one surface is placed, a work table on which a
second substrate to which the plurality of light emitting
diode chips are to be transferred is placed, and a push pin
module for transferring the plurality of light emitting diode
chips to the second substrate by pushing the other surface of
the first substrate in a state that one surface of the first
substrate and the second substrate are disposed to face each
other, wherein the push pin module includes a plurality of
push pin units each including a push pin for pushing the
other surface of the first substrate, and the push pin module
transfers the plurality of light emitting diode chips corre-
sponding to each push pin of the plurality of push pin units
to the second substrate at a time.

[0012] Another embodiment of the present invention pro-
vides a transfer apparatus for transferring a plurality of light
emitting diode chips, comprising a stage on which a first
substrate having the light emitting diode chip mounted on
one surface is placed, a work table on which a second
substrate to which the light emitting diode chip is to be
transferred is placed, and a push pin module for transferring
the light emitting diode chip to the second substrate by
pushing the other surface of the first substrate in a state that
one surface of the first substrate and the second substrate are
disposed to face each other, wherein the stage includes a
main actuator for controlling movement of the stage to a
standby position and a sub-actuator for controlling move-
ment of the stage between pitches of light emitting diode
chip.

[0013] Another embodiment of the present invention pro-
vides a method for transferring a light emitting diode chip,
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comprising preparing a first substrate having the light emit-
ting diode chip mounted on one surface, preparing a second
substrate to which the light emitting diode chip is to be
transferred, and transferring the light emitting diode chip to
the second substrate by pushing a portion corresponding to
the light emitting diode chip from the other surface of the
first substrate in a state that one surface of the first substrate
and the second substrate are disposed to face each other,
wherein the transferring of the light emitting diode chip to
the second substrate includes maintaining a pressure
between the light emitting diode chip and the second sub-
strate to be a predetermined pressure.

[0014] Another embodiment of the present invention pro-
vides a method for transferring a plurality of light emitting
diode chips, comprising preparing a first substrate having
the plurality of light emitting diode chips mounted on one
surface, preparing a second substrate to which the plurality
of light emitting diode chips are to be transferred, and
transferring the plurality of light emitting diode chips to the
second substrate by pushing the other surface of the first
substrate in a state that one surface of the first substrate and
the second substrate are disposed to face each other, wherein
the transferring of the plurality of light emitting diode chips
to the second substrate includes transferring a plurality of
light emitting diode chips corresponding to each of the
plurality of push pins to the second substrate at a time.
[0015] Above-mentioned embodiments are just examples,
and it should be understood that they should not be inter-
preted as limiting the present invention. There might be
additional embodiments described in the specification,
except for above-mentioned embodiments.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] FIG. 1 is a schematic view of a transfer apparatus
according to an embodiment of the present invention.
[0017] FIG. 2A is a schematic view of a stage according
to an embodiment of the present invention.

[0018] FIG. 2B is a schematic view of a first substrate
according to an embodiment of the present invention.
[0019] FIG. 3 is a schematic view of a push pin module
according to an embodiment of the present invention.
[0020] FIGS.4,5A, and 5B are views explaining a transfer
method according to an embodiment of the present inven-
tion.

[0021] FIGS. 6A, 6B, and 6C are views explaining a
transfer method according to another embodiment of the
present invention.

[0022] FIGS. 7A and 7B are views explaining character-
istics of a pressure control unit according to an embodiment
of the present invention.

[0023] FIG. 8 is a flowchart showing a method for trans-
ferring a light emitting diode chip according to an embodi-
ment of the present invention.

[0024] FIG. 9 is a flowchart showing a method for trans-
ferring a light emitting diode chip according to another
embodiment of the present invention.

DETAILED DESCRIPTION OF EMBODIMENTS

[0025] Hereinafter, embodiments of the present invention
will be described in detail so as to be easily practiced by
those skilled in the art in the technical field to which the
present invention pertains. However, the present invention
may be modified in various different ways and is not limited
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to these Examples provided in the present description.
Further, in the accompanying drawings, portions unrelated
to the description will be omitted in order to obviously
describe the present invention, and similar reference numer-
als will be used to describe similar portions throughout the
present specification.

[0026] Throughout the present specification, a case in
which any one part is “connected” with the other part
includes a case in which the parts are “directly connected”
with each other and a case in which the parts are “electrically
connected” with each other with an other element interposed
therebetween. Further, unless explicitly described to the
contrary, “including” any components implies the inclusion
of other elements but not the exclusion of any other ele-
ments, and should be understood to not preclude the pres-
ence or addition possibilities of one or more other features,
numerals, steps, operations, components, parts, or a combi-
nation thereof.

[0027] In the present specification, the “part” includes a
unit implemented by hardware, a unit implemented by
software, and a unit implemented by using both hardware
and software. Further, one unit may be implemented using
two or more hardware, or two or more units may be
implemented by one hardware.

[0028] Hereinafter, embodiments of the present invention
will be described in detail with reference to the accompa-
nying drawings.

[0029] FIG. 1 is a schematic view of a transfer apparatus
according to an exemplary embodiment of the present
invention. The transfer apparatus will be described with
reference to FIG. 1. The transfer apparatus includes a stage
10.

[0030] The stage is placed with a first substrate on which
a plurality of light emitting diode chips are mounted on one
surface. The “first substrate” is a substrate on which the light
emitting diode chip is mounted, and may include a tape, a
wafer, a substrate, and the like.

[0031] The stage 10 holds the first substrate by supporting
a peripheral portion of the first substrate. In the present
invention, the light emitting diode chip is an ultra small-
sized semiconductor device having a size of 5 to 300 pm,
and may mean a product before packaging and a product
after packaging. In addition, the light emitting diode chip in
the present invention may also mean a light emitting diode
(LED). A central portion of the stage 10 is opened, and
through the central portion, the light emitting diode chip
mounted on the first substrate is transferred to a second
substrate positioned below the stage 10. The stage 10 may
move between a preparation position (position in FIG. 1)
and a transfer process position (position on a work table)
(see an arrow).

[0032] The stage 10 moves along an X axis and a Y axis
so that a push pin module 30 is capable of transferring each
light emitting diode chip to the second substrate at the same
position during the transfer process.

[0033] The transfer apparatus further includes a first sub-
strate scanning unit 40 positioned below the preparation
position.

[0034] The first substrate scanning unit 40 scans positions
of the plurality of light emitting diode chips mounted on the
first substrate when the stage 10 is in standby mode at the
preparation position. For example, the first substrate scan-
ning unit 40 may scan an array interval between the plurality
of light emitting diode chips mounted on the first substrate.
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[0035] The transfer apparatus further includes a work table
20. The second substrate on which the plurality of light
emitting diode chips mounted on the first substrate are to be
transferred is placed on the work table 20. Here, the “second
substrate” is a substrate to which the light emitting diode
chip is to be transferred, and includes a tape, a substrate, a
circuit board, and the like.

[0036] The work table 20 is positioned below the stage 10
at the transfer process position.

[0037] FIG. 2A is a schematic view of the work table
according to an embodiment of the present invention. Refer-
ring to FIG. 2A, the work table 20 includes main actuators
11 and 12 and sub-actuators 13 and 14.

[0038] The sub-actuators 13 and 14 are disposed on the
main actuators 11 and 12, and the main actuators 11 and 12
include an X axis motor 11 and a Y axis motor 12. The
sub-actuators 13 and 14 also include an X-axis motor 13 and
a Y-axis motor 14.

[0039] Here, the main actuators 11 and 12 may include a
first motor, for example, a linear motor, a servo motor, a step
motor, or the like. The first motor is a motor used in various
technical fields, and is manufactured so as to be usable in a
relatively wide working area. Meanwhile, the first motor
may cover the relatively wide working area, but a response
time is slow and it is difficult to control an operation
accurately.

[0040] Meanwhile, the sub-actuators 13 and 14 may
include the second motor, for example, a voice coil motor
(VCM), a piezo motor, an ultrasonic motor, or the like. The
second motor has a high response speed and enables accu-
rate operation control, but a relatively short maximum
moving distance, which narrows the working area.

[0041] When only the first motor is used as the actuator of
the work table 20, there are problems in that the response
speed is lowered and it is difficult to control micro operation,
resulting in lower productivity and accuracy of the work.
[0042] Further, when only the second motor is used as the
actuator of the work table 20, high speed or fine operation
control is possible but the working area is limited.

[0043] In order to solve the above-described problems, the
present invention includes and selectively uses the main
actuators 11 and 12 and the sub-actuators 13 and 14 as
actuators of the work table 20. That is, when the work table
20 is required to move a long section between the work areas
during the transfer process, the main actuators 11 and 12 are
used to control the work table 20. When the work table 20
is required to be controlled at high speed or with precision,
the sub-actuators 13 and 14 are used.

[0044] By selectively using the main actuators 11 and 12
and the sub-actuators 13 and 14 as described above, accu-
racy of the operation may be enhanced while simultaneously
improving productivity.

[0045] Meanwhile, the stage 10, similar to the work table
20, may include a main actuator and a sub-actuator. That is,
the sub-actuator is disposed on the main actuator of the stage
10, and the main actuator and the sub-actuator of the stage
10 may be constituted in the same manner as the main
actuators 11 and 12 and the sub-actuators 13 and 14 of the
work table 20, respectively.

[0046] FIG. 2B is a view showing the first substrate.
Referring to FIG. 2B, the first substrate has a plurality of
regions. For example, the first substrate may include a first
region 16, a second region 17, and a third region 18. The
plurality of regions of the first substrate may be determined
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based on positions of the plurality of light emitting diode
chips scanned by the first substrate scanning unit 40.
[0047] The stage 10 is controlled by the main actuator of
the stage 10 when the stage 10 moves, for example, to a
standby position of the first region 16 (a position for starting
the operation in the first region). Meanwhile, when the stage
10 performs the movement between pitches of the light
emitting diode chip, the stage 10 is controlled by the
sub-actuator of the stage 10. Here, the movement between
pitches of the light emitting diode chip means that the stage
10 moves by the pitch of the light emitting diode chip.
Specifically, when the push pin module 30 is positioned on
the first light emitting diode chip and the stage 10 performs
the movement between the pitches of the light emitting
diode chip, the push pin module 30 is positioned on the
second light emitting diode chip adjacent to the first light
emitting diode chip.

[0048] Upon considering a process of controlling the stage
10 using the main actuator and the sub-actuator of the stage
10, the stage 10 is moved by the main actuator of the stage
10 so that the push pin module 30 is positioned on a starting
point 16-1 of the first region 16. Here, the sub-actuator of the
stage 10 is not operated.

[0049] Then, the stage 10 performs the movement
between the pitches of the light emitting diode chip. That is,
the transfer process for the plurality of light emitting diode
chips included in the first region 16 is sequentially per-
formed by the sub-actuator of the stage 10. When the
transfer process for the first region 16 is performed, the main
actuator of the stage 10 is not operated. By performing the
transfer process by the sub-actuator of the stage 10, produc-
tivity and precision in the transfer process may be increased.
[0050] After the light emitting diode chip corresponding to
an ending point 16-2 of the first region 16 is transferred, the
stage 10 is moved by the main actuator of the stage 10 so that
the push pin module 30 is positioned to the starting point
17-1 of the second region 17. Subsequently, the transfer
process for the plurality of light emitting diode chips
included in the second region 17 is sequentially performed
by the sub-actuator of the stage 10.

[0051] By selectively using the main actuator and the
sub-actuator of the stage 10 as described above, accuracy of
the operation may be enhanced while simultaneously
improving productivity.

[0052] Referring again to FIG. 1, the transfer apparatus
may further include a second substrate scanning unit 50. The
second substrate scanning unit 50 is positioned on the work
table 20 and scans a position of the circuit trace disposed on
the second substrate.

[0053] The transfer apparatus further includes a push pin
module 30. The push pin module 30 selectively transfers one
or a plurality of light emitting diode chips to the second
substrate at the transfer process position.

[0054] In the present invention, the transfer may refer to
transport of the light emitting diode chip and bonding of the
light emitting diode chip.

[0055] The push pin module 30 pushes the other surface of
the first substrate using the push pin in a state that one
surface of the first substrate and the second substrate are
disposed to face each other, thereby transferring the plurality
of light emitting diode chips to the second substrate.
[0056] The transfer apparatus further includes a push pin
scanning unit 60. The push pin scanning unit 60 periodically
scans whether the push pin is positioned at a correct position
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(the center of a push pin housing to be described below). For
example, the push pin scanning unit 60 may scan whether
the push pin is positioned at the correct position after the
push pin is replaced.

[0057] The transfer apparatus may further include a con-
trol unit (not shown) having a memory. The control unit
controls each constitution of the transfer apparatus so that
the transfer apparatus is operated. Hereinafter, it is described
that each constitution of the transfer apparatus directly
performs an operation, but this description also includes the
control unit controlling each constitution so that each con-
stitution performs the corresponding operation.

[0058] FIG. 3 is a schematic view of a push pin module
according to an embodiment of the present invention.
[0059] Referring to FIG. 3, the push pin module 30
includes a plurality of push pin units 31, 32, and 33.
[0060] Each of the plurality of push pin units 31, 32, and
33 includes a push pin 34 and a push pin housing 35. Here,
the push pin housing 35 protects the push pin 34 and is
brought into contact with the first substrate.

[0061] The push pin 34 is moved vertically to push the
other surface of the first substrate, and thus the light emitting
diode chip corresponding to the corresponding portion is
transferred to the second substrate.

[0062] Each of the plurality of push pin units 31, 32, and
33 further includes a vacuum unit 36 capable of separating
the first substrate from the light emitting diode chip after the
light emitting diode chip is transferred to the second sub-
strate by the push pin 34.

[0063] Next, with reference to FIGS. 4 and 5A, a method
for transferring a light emitting diode chip according to an
embodiment of the present invention will be described.
Referring to FIG. 4, a first substrate 300 on which a target
light emitting diode chip 320 is mounted on one surface and
a second substrate 310 having circuit traces 330 are prepared
(see (a) in FIG. 4). Here, the first substrate 300 may be, for
example, a tape, and the second substrate 310 may be, for
example, a substrate or a circuit board.

[0064] Then, the push pin module 30 is brought into
contact with the corresponding position of the target light
emitting diode chip 320 on the other surface of the first
substrate 300 based on the scan information of the first
substrate 300 (see (b) in FIG. 4).

[0065] Next, the push pin 34 protrudes toward the other
surface of the first substrate 300, and thus the target light
emitting diode chip 320 is transferred to the second substrate
310 (see (¢) in FIG. 4). Here, a part of the first substrate 300
may be perforated by the push pin 34 (see (d) in FIG. 4).
[0066] Here, a pressure between the target light emitting
diode chip 320 and the second substrate 310 is maintained
to be a predetermined pressure through a pressure control
unit 37 to be described below.

[0067] Then, the push pin 34 returns back into the push pin
housing 35 (see () in FIG. 4). Here, due to protrusion of the
push pin 34, a part of the first substrate 300 may be stretched,
or a part of the first substrate 300 may still be attached to the
target light emitting diode chip 320. Here, the first substrate
300 may be returned to the original position by pressing the
first substrate 300 using the vacuum unit 36.

[0068] Next, the first substrate stage 10 and the work table
20 are moved so that the push pin module 30 is positioned
on the other target light emitting diode chip, and then the
other target light emitting diode chip is transferred to the
second substrate 310.
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[0069] All of the light emitting diode chips mounted on
the first substrate 300 are transferred to the second substrate
310 while repeating the above-described process.

[0070] FIG. 5B shows a transfer process according to
another embodiment of the present invention. According to
another embodiment of the present invention, the first sub-
strate 400 may be, for example, a tape having a plurality of
light emitting diode chips mounted on one surface thereof.
Further, the second substrate 410 may be a transfer tape to
which the light emitting diode chips are to be transferred.
[0071] Referring again to FIG. 3, in the present invention,
the plurality of light emitting diode chips may be transferred
to the second substrate at a time by performing a transfer
process using the plurality of push pin units 31, 32, and 33.
By using the plurality of push pin units 31, 32, and 33, the
light emitting diode chip may be quickly transferred to the
second substrate.

[0072] Referring to FIG. 6, a method for transferring a
light emitting diode chip using a plurality of push pin units
according to an embodiment of the present invention will be
described.

[0073] Referring to FIG. 6A, a plurality of light emitting
diode chips are attached to one surface of the first substrate,
and one surface of the first substrate and a second substrate
are disposed to face each other. Here, the push pin module
30 is brought into contact with the other surface of the first
substrate.

[0074] Then, the plurality of push pin units 31, 32, and 33
push the respective push pins 34-1, 34-2, and 34-3 toward
the other surface of the first substrate, and thus the plurality
of corresponding light emitting diode chips (three light
emitting diode chips in FIG. 6) are transferred to the second
substrate at a time.

[0075] Next, referring to FIG. 6B, when the stage 10 and
the work table 20 are moved by a predetermined range, and
the respective push pins 34-1, 34-2, and 34-3 are disposed at
positions corresponding to the plurality of light emitting
diode chips to be next-transferred from an upper part of the
first substrate.

[0076] In this state, the plurality of push pin units 31, 32,
and 33 push the respective push pins 34-1, 34-2, and 34-3
toward the other surface of the first substrate, and thus the
plurality of corresponding light emitting diode chips are
transferred to the second substrate at a time.

[0077] Most of the light emitting diode chips mounted on
the first substrate are transferred to the second substrate
while repeating the above-described process. However, the
light emitting diode chip mounted on an outer peripheral
portion of the first substrate or the light emitting diode chip
positioned in a region where arrangement intervals (or
arrangement positions) between the light emitting diode
chips are not uniform is not capable of being transferred to
the second substrate using the plurality of push pin units 31,
32, and 33. The light emitting diode chip that is not capable
of being transferred using the plurality of push pin units 31,
32, and 33 may not be detected through a scanning process
through the first substrate scanning unit 40.

[0078] Thus, as shown in FIG. 6C, the light emitting diode
chips, which are not subjected to the transfer process by the
plurality of push pin units 31, 32, and 33, are transferred to
the second substrate sequentially using one (push pin unit 32
in FIG. 6C) of the plurality of push pin units 31, 32, and 33.
[0079] Referring again to FIG. 3, the push pin module 30
further includes the pressure control unit 37. The light
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emitting diode chip and the second substrate are brought into
contact with each other when the push pin 34 pushes the
other surface of the first substrate. Here, the pressure control
unit 37 maintains a pressure between the light emitting diode
chip and the second substrate to be a predetermined pres-
sure.

[0080] Preferably, the pressure control unit 37 maintains
the pressure between each light emitting diode chip and the
second substrate to be the same pressure.

[0081] The pressure control unit 37 may include, for
example, a spring or a voice coil motor.

[0082] Here, as shown in FIG. 7A, the spring has charac-
teristics that the pressure is increased linearly up to a specific
displacement amount (a) and a constant pressure (b) is
maintained after the corresponding displacement amount (a)
even if the displacement amount (a) is increased, and the
pressure between the push pin 34 and the second substrate
may be maintained to be a constant pressure (b) by main-
taining the specific displacement amount or above.

[0083] In addition, the voice coil motor is a linear motor
including a permanent magnet and a coil, and performs
linear motion through a current flowing in the voice coil.
[0084] This voice coil motor has a characteristic that the
pressure is proportional to a current (or voltage) applied to
the voice coil motor as shown in FIG. 7B.

[0085] Therefore, by applying a specific current (or volt-
age) (a) to the voice coil motor, the pressure between the
push pin 34 and the second substrate may be maintained to
be a constant pressure (b).

[0086] When the push pin 34 pushes the other surface of
the first substrate to transfer the light emitting diode chip to
the second substrate, the height of the light emitting diode
chips transferred to the second substrate may be different
from each other when the same pressure is not applied. In
addition, when a large pressure is applied, the light emitting
diode chip may be damaged.

[0087] In the present invention, by maintaining the pres-
sure between each light emitting diode chip and the second
substrate to be the same as each other by using the pressure
control unit 37, it is possible to prevent each light emitting
diode chip from being damaged in the transfer process.
[0088] Further, each light emitting diode chip may be
transferred to the second substrate at a uniform height by the
pressure control unit 37.

[0089] The push pin module 30 further includes a width
varying unit 38. The width varying unit 38 adjusts a width
between the plurality of push pin units 31, 32, and 33 based
on the arrangement interval between the light emitting diode
chips scanned by the first substrate scanning unit 40.
[0090] The arrangement intervals between the plurality of
light emitting diode chips mounted on the first substrate may
be different from each other. When the transfer process is
performed using the plurality of push pin units 31, 32, and
33 without considering the arrangement interval between the
light emitting diode chips, the light emitting diode chip may
not be properly transferred to the second substrate.

[0091] For example, when the arrangement interval
between the light emitting diode chips in a specific region is
wider or narrower than the width (preferably, the width of
each push pin 34) of the plurality of push pin units 31, 32,
and 33, the push pin 34 presses a non-center portion of the
light emitting diode chip (or a portion where the light
emitting diode chip is not positioned in some cases), and
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thus the corresponding light emitting diode chip may not be
properly transferred to the second substrate.

[0092] In the present invention, the above-described prob-
lem may be solved by adjusting the width between the
plurality of push pin units 31, 32, and 33 in real time by the
width varying unit 38 based on the arrangement interval
between the light emitting diode chips during the transfer
process.

[0093] Hereinafter, a transfer method performed by the
transfer apparatus will be described. FIG. 8 is a flowchart
showing a method for transferring the light emitting diode
chip according to an embodiment of the present invention to
the second substrate.

[0094] Referring to FIG. 8, in order to determine which
light emitting diode chips are to be transferred to the second
substrate and where the light emitting diode chips are to be
positioned on the second substrate, a control unit may
receive an input regarding identification of the first substrate
including the light emitting diode chips and identification of
the second substrate (S801).

[0095] The control unit may extract first substrate-related
data and second substrate-related data from the memory
based on the input regarding the identification of the first
substrate and the identification of the second substrate
(5802).

[0096] The second substrate-related data includes patterns
of the circuit traces (including positions) on the second
substrate, the number of light emitting diode chips to be
transferred to the circuit traces and relative positions of the
light emitting diode chips, and quality requirements of the
light emitting diode chip.

[0097] In addition, the first substrate-related data includes
arelative position of the light emitting diode chip and a map
thereof.

[0098] Then, the control unit may determine an initial
orientation of the first substrate and the second substrate for
transferring the light emitting diode chip (S803).

[0099] Once the initial orientation of the first substrate and
the second substrate is determined, the control unit controls
the stage 10 and the work table 20 so that the first substrate
and the second substrate are oriented to tuning positions in
the transfer process (S804).

[0100] In step S804, the control unit determines the posi-
tion of the circuit trace to which the light emitting diode chip
is to be transferred and the light emitting diode chip to be
transferred in the first substrate.

[0101] Subsequently, the control unit controls the push pin
module 30 so that the light emitting diode chip is transferred
to the second substrate (S805).

[0102] After the corresponding light emitting diode chip is
transferred to the second substrate, the control unit deter-
mines whether a light emitting diode chip to be next-
transferred is present (S806).

[0103] When the light emitting diode chip to be trans-
ferred remains, the control unit returns to step S804 to
perform the transfer process. When there is no LED chip to
be transferred, the transfer process is terminated.

[0104] FIG. 9 is a flowchart showing a method for trans-
ferring a light emitting diode chip according to an embodi-
ment of the present invention to the second substrate.
[0105] Referring to FIG. 9, a preliminary substrate having
a plurality of light emitting diode chips mounted on one
surface is placed on the stage 10 in standby mode at the
preparation position (S900).
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[0106] Here, arrangement intervals between the plurality
of light emitting diode chips mounted on the preliminary
substrate are not uniform. When the transfer process is
performed using the preliminary substrate, the arrangement
intervals between the plurality of light emitting diode chips
are not uniform, and thus it is necessary to transfer each of
the light emitting diode chips by one push pin unit (for
example, 32) based on the scan information after scanning
the preliminary substrate.

[0107] In other words, in the transfer process of the
plurality of light emitting diode chips mounted on the
preliminary substrate, the plurality of push pin units 31, 32,
and 33 are not capable of being used.

[0108] Inthe presentinvention, a rearrangement process is
performed in order to perform the transfer process using one
or the plurality of push pin units 31, 32, and 33.

[0109] Meanwhile, in step S900, the first substrate to
which the plurality of light emitting diode chips are to be
transferred is placed on the work table 20.

[0110] Then, the first substrate scanning unit 40 scans a
plurality of light emitting diode chips mounted on the
preliminary substrate. Here, the first substrate scanning unit
40 scans positions of the plurality of light emitting diode
chips mounted on the preliminary substrate.

[0111] Then, the stage 10 is moved to the transfer process
position, and the transfer process is performed (S910).
[0112] In this rearrangement process, the plurality of light
emitting diode chips are transferred to the first substrate so
as to be tuned with the arrangement interval between the
circuit traces disposed on the second substrate on which the
light emitting diode chips are finally to be transferred.
[0113] That is, through the rearrangement process, the
arrangement interval between the plurality of light emitting
diode chips mounted on one surface of the first substrate and
the arrangement interval between circuit traces disposed on
the second substrate are previously tuned.

[0114] As described above, the arrangement intervals
between the plurality of light emitting diode chips mounted
on the preliminary substrate are not uniform, and thus each
of the light emitting diode chips is transferred to the first
substrate using one (for example, 32) of the plurality of push
pin units 31, 32, and 33 based on the scan information of the
first substrate scanning unit 40.

[0115] After the rearrangement process is completed, the
first substrate having the plurality of light emitting diode
chips mounted on one surface is placed on the stage 10 in
standby mode at the preparation position. In addition, the
second substrate to which the plurality of light emitting
diode chips are to be transferred is placed on the work table
20 (8920).

[0116] Then, the first substrate scanning unit 40 scans
positions of the plurality of light emitting diode chips
mounted on the first substrate. Here, the first substrate
scanning unit 40 scans arrangement intervals of the plurality
of light emitting diode chips mounted on the first substrate.
Here, the scan information scanned by the first substrate
scanning unit 40 is stored in the memory. The scan infor-
mation includes each arrangement interval between the light
emitting diode chips.

[0117] This scan information is used for varying the width
between the plurality of push pin units 31, 32, and 33 by the
width varying unit 38. In addition, the scan information is
used to detect light emitting diode chips that are not capable
of being transferred by the plurality of push pin units 31, 32,
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and 33 (for example, when the light emitting diode chips are
positioned at the outer peripheral portion of the first sub-
strate or when the alignment interval is out of a predeter-
mined range, i.e., when it is difficult to correct the chip
through the width varying unit 38).

[0118] Further, the second substrate scanning unit 50 scans
the position of the circuit trace disposed on the second
substrate.

[0119] Thereafter, the stage 10 is moved to a transfer
process position, and the transfer process is performed S930.
[0120] Here, the arrangement intervals of the plurality of
light emitting diode chips mounted on the first substrate are
relatively uniform through the above-described rearrange-
ment process, and thus the plurality of light emitting diode
chips may be transferred to the second substrate at a time
through the plurality of push pin units 31, 32, and 33.
[0121] During the transfer process, the width varying unit
38 varies the width between the plurality of push pin units
31, 32, and 33 based on the scan information, and thus the
plurality of light emitting diode chips may be well trans-
ferred to the second substrate.

[0122] Further, the push pin module 30 classifies the chips
into first light emitting diode chips to be transferred using
the plurality of push pin units 31, 32, and 33 and second light
emitting diode chips to be transferred using one push pin
unit 32 of the plurality of push pin units 31, 32, and 33,
based on the scan information.

[0123] The push pin module 30 transfers the first light
emitting diode chips to the second substrate at a time based
on classification results, using the plurality of push pin units
31, 32, and 33. Then, the push pin module 30 sequentially
transfers the second light emitting diode chips to the second
substrate, using one push pin unit 32 of the plurality of push
pin units 31, 32, and 33.

[0124] TItshould be interpreted that the scope of the present
invention is defined by the following claims rather than the
above-nmentioned detailed description and all modifications
or alterations deduced from the meaning, the scope, and
equivalences of the claims are included in the scope of the
present invention.

[0125] According to any one embodiment of the present
invention, it is possible to transfer an ultra small-sized light
emitting diode chip with high positional accuracy.

[0126] In addition, productivity may be improved by
transferring the light emitting diode chips at a time using the
plurality of push pin units.

LIST OF REFERENCES

[0127] 10: Stage

[0128] 20: Work table

[0129] 30: Push pin module

[0130] 31: Push pin unit

[0131] 32: Push pin unit

[0132] 33: Push pin unit

[0133] 34: Push pin unit

[0134] 35: Push pin housing

[0135] 36: Vacuum unit

[0136] 37: Pressure control unit

[0137] 38: Width varying unit

[0138] 40: First substrate scanning unit
[0139] 50: Second substrate scanning unit
[0140] 60: Push pin scanning unit
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What is claimed is:

1. A transfer apparatus for transferring a plurality of light
emitting diode chips, comprising:

a stage on which a first substrate having the plurality of
light emitting diode chips mounted on one surface is
placed;

a work table on which a second substrate to which the
plurality of light emitting diode chips are to be trans-
ferred is placed; and

a push pin module for transferring the plurality of light
emitting diode chips to the second substrate by pushing
the other surface of the first substrate in a state that one
surface of the first substrate and the second substrate
are disposed to face each other,

wherein the push pin module includes a plurality of push
pin units each including a push pin for pushing the
other surface of the first substrate, and

the push pin module transfers the plurality of light emit-
ting diode chips corresponding to each push pin of the
plurality of push pin units to the second substrate at a
time.

2. The transfer apparatus of claim 1, wherein an arrange-
ment interval between the plurality of light emitting diode
chips mounted on one surface and an arrangement interval
between circuit traces disposed on the second substrate are
previously tuned.

3. The transfer apparatus of claim 1, further comprising:

a second substrate scanning unit for scanning a position of
a circuit trace disposed on the second substrate.

4. The transfer apparatus of claim 1, further comprising:

a first substrate scanning unit for scanning positions of the
plurality of light emitting diode chips mounted on the
first substrate.

5. The transfer apparatus of claim 4, wherein the push pin
module further includes a width varying unit that varies a
width between the plurality of push pin units based on an
arrangement interval between the light emitting diode chips
scanned by the first substrate scanning unit.

6. The transfer apparatus of claim 4, wherein the push pin
module transfers the light emitting diode chip in which the
arrangement position between the light emitting diode chips
scanned by the first substrate scanning unit is out of a
predetermined range to the second substrate, using one of
the plurality of push pin units.

7. The transfer apparatus of claim 1, wherein each of the
plurality of push pin units includes a pressure control unit for
maintaining a pressure between the light emitting diode chip
and the second substrate to be a predetermined pressure.

8. The transfer apparatus of claim 7, wherein the pressure
control unit includes at least one of a voice coil motor
(VCM) and a spring.

9. A method for transferring a plurality of light emitting
diode chips, comprising:

preparing a first substrate having the plurality of light
emitting diode chips mounted on one surface;

preparing a second substrate to which the plurality of light
emitting diode chips are to be transferred; and

transferring the plurality of light emitting diode chips to
the second substrate by pushing the other surface of the
first substrate in a state that one surface of the first
substrate and the second substrate are disposed to face
each other,

wherein the transferring of the plurality of light emitting
diode chips to the second substrate includes transfer-
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ring a plurality of light emitting diode chips corre-
sponding to each of the plurality of push pins to the
second substrate at a time.

10. The method of claim 9, wherein the preparing of the
first substrate having the plurality of light emitting diode
chips mounted on one surface includes

preparing a preliminary substrate having the plurality of
light emitting diode chips mounted on one surface;

preparing the first substrate; and

transferring the plurality of light emitting diode chips to
the first substrate by pushing the other surface of the
preliminary substrate in a state that one surface of the
preliminary substrate and the first substrate are dis-
posed to face each other.

11. The method of claim 10, further comprising, after the
preparing of the first substrate, scanning positions of the
plurality of light emitting diode chips mounted on the
preliminary substrate.

12. The method of claim 11, wherein the transferring of
the plurality of light emitting diode chips to the first sub-
strate includes transferring the plurality of light emitting
diode chips to the first substrate so that arrangement inter-
vals between the plurality of light emitting diode chips
match each other.

13. The method of claim 9, further comprising:

scanning the plurality of light emitting diode chips
mounted on the first substrate; and

scanning a position of a circuit trace disposed on the
second substrate.

14. A transfer apparatus for transferring a light emitting

diode chip, comprising:

a stage on which a first substrate having the light emitting
diode chip mounted on one surface is placed;

a work table on which a second substrate to which the
light emitting diode chip is to be transferred is placed;
and

a push pin module for transferring the light emitting diode
chip to the second substrate by pushing a portion
corresponding to the light emitting diode chip from the
other surface of the first substrate in a state that one
surface of the first substrate and the second substrate
are disposed to face each other,

wherein the push pin module includes a pressure control
unit for maintaining a pressure between the light emit-
ting diode chip and the second substrate to be a
predetermined pressure.

15. The transfer apparatus of claim 14, wherein the
pressure control unit includes at least one of a voice coil
motor (VCM) and a spring.

16. The transfer apparatus of claim 14, wherein the push
pin module includes a plurality of push pin units each
including a push pin for pushing the other surface of the first
substrate, and

the push pin module transfers a plurality of light emitting
diode chips corresponding to each push pin of the
plurality of push pin units to the second substrate at a
time.

17. The transfer apparatus of claim 14, further compris-

ing:

a second substrate scanning unit for scanning a position of
a circuit trace disposed on the second substrate.

18. The transfer apparatus of claim 14, further compris-

ing:
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a first substrate scanning unit for scanning a position of
the light emitting diode chip mounted on the first
substrate.

19. The transfer apparatus of claim 16, wherein the push
pin module further includes a width varying unit that varies
a width between the plurality of push pin units based on an
arrangement interval between the light emitting diode chips.

20. The transfer apparatus of claim 19, wherein the push
pin module transfers the light emitting diode chip in which
the arrangement position between the light emitting diode
chips is out of a predetermined range to the second substrate,
using one of the plurality of push pin units.

21. A method for transferring a light emitting diode chip,
comprising:

preparing a first substrate having the light emitting diode
chip mounted on one surface;

preparing a second substrate to which the light emitting
diode chip is to be transferred; and

transferring the light emitting diode chip to the second
substrate by pushing a portion corresponding to the
light emitting diode chip from the other surface of the
first substrate in a state that one surface of the first
substrate and the second substrate are disposed to face
each other,

wherein the transferring of the light emitting diode chip to
the second substrate includes maintaining a pressure
between the light emitting diode chip and the second
substrate to be a predetermined pressure.

22. A transfer apparatus for transferring a plurality of light

emitting diode chips, comprising:

a stage on which a first substrate having the light emitting
diode chip mounted on one surface is placed;

a work table on which a second substrate to which the
light emitting diode chip is to be transferred is placed;
and

a push pin module for transferring the light emitting diode
chip to the second substrate by pushing the other
surface of the first substrate in a state that one surface
of the first substrate and the second substrate are
disposed to face each other,

wherein the stage includes a main actuator for controlling
movement of the stage to a standby position and a
sub-actuator for controlling movement of the stage
between pitches of light emitting diode chip.

23. The transfer apparatus of claim 22, wherein the main

actuator includes any one of a linear motor, a servo motor,
and a step motor.
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24. The transfer apparatus of claim 22, wherein the
sub-actuator includes any one of a voice coil motor (VCM),
a piezo motor, and an ultrasonic motor.

25. The transfer apparatus of claim 22, wherein the first
substrate includes a first region and a second region,

each of the first region and the second region has a starting

point for starting movement between pitches of the
light emitting diode chip,

the main actuator controls the stage so that the push pin

module is positioned on a starting point of the first
region, and

the sub-actuator controls the stage so that the stage

performs the movement between pitches of the light
emitting diode chip in the first region.

26. The transfer apparatus of claim 22, wherein the work
table includes the main actuator and the sub-actuator.

27. The transfer apparatus of claim 22, wherein the push
pin module includes a plurality of push pin units each
including a push pin for pushing the other surface of the first
substrate.

28. The transfer apparatus of claim 27, wherein the push
pin module further includes a width varying unit that varies
a width between the plurality of push pin units based on an
arrangement interval between the light emitting diode chips.

29. The transfer apparatus of claim 22, wherein the push
pin module includes a pressure control unit for maintaining
a pressure between the light emitting diode chip and the
second substrate to be a predetermined pressure.

30. The transfer apparatus of claim 29, wherein the
pressure control unit includes at least one of a voice coil
motor (VCM) and a spring.

31. A micro-LED produced by a method for transferring
a light emitting diode chip, comprising:

preparing a first substrate having the light emitting diode

chip mounted on one surface;

preparing a second substrate to which the light emitting

diode chip is to be transferred; and

transferring the light emitting diode chip to the second

substrate by pushing a portion corresponding to the
light emitting diode chip from the other surface of the
first substrate in a state that one surface of the first
substrate and the second substrate are disposed to face
each other,

wherein the transferring of the light emitting diode chip to

the second substrate includes maintaining a pressure
between the light emitting diode chip and the second
substrate to be a predetermined pressure.
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