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(57) ABSTRACT

A micro light emitting diode (LED) transfer device includes
a transfer part configured to transfer a plurality of LEDs
arranged on a first substrate to a relay substrate; a memory
configured to store characteristic information of each of the
plurality of LEDs; and a processor configured to determine
arrangement locations of each of the plurality of LEDs on
the relay substrate based on the stored characteristic infor-
mation, and control the transfer part to transfer the plurality
of LEDs to the determined arrangement locations.
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LED TRANSFER DEVICE AND MICRO LED
TRANSFERRING METHOD USING THE
SAME

CROSS-REFERENCE TO RELATED
APPLICATION(S)

[0001] This application is based on and claims priority
under 35 U.S.C. § 119 to Korean Patent Application No.
10-2018-0143825, filed on Nov. 20, 2018, in the Korean
Intellectual Property Office, the disclosure of which is
incorporated by reference herein in its entirety.

BACKGROUND

1. Field

[0002] The disclosure relates to a micro LED transfer
device with improved transferring efficiency of micro LEDs
and a micro LED transferring method using the same.

2. Description of Related Art

[0003] A micro light emitting diode (LED) is a micro-
sized inorganic light emitting material which emits light
without a color filter and a backlight. Specifically, a micro
LED may refer to a micro-sized LED which has a Y10 length
or a Yoo area of a general LED, and of which width, length,
and height are in sizes of 10~100 micrometers (pm).
[0004] A micro LED may constitute a light emitting
module of a display and may be manufactured in the form
of a chip on a wafer, in which the micro LED may be
arranged on a target substrate.

[0005] However, a semiconductor chip on a wafer is
manufactured such that performances of micro LEDs may
differ in color and brightness due to manufacture tolerance
in a manufacturing process, and the differences in perfor-
mances between each area of a semiconductor chip on a
wafer occur.

[0006] Accordingly, as a semiconductor chip on a wafer is
arranged on a target substrate, when the performances of
each area of the semiconductor chip on a wafer are different
from one another, performances may differ between each
area of a target substrate.

[0007] Such differences in performances between each
area of a semiconductor chip on a target substrate may cause
the luminance or color of a manufactured display to be not
uniform.

[0008] Also, when a micro LED on a wafer is transferred
to a target substrate directly, there may be problems that, due
to repetitive transferring processes onto the target substrate,
the target substrate may be damaged, or due to contacts with
the micro LED which have been already transferred, the
stability of the transferring operation of the micro LED may
deteriorate.

SUMMARY

[0009] Provided are an LED transfer device with
improved transferring efficiency of LEDs and an LED
transferring method using the same.

[0010] In accordance with an aspect of the disclosure,
there is provided a light emitting diode (LED) transfer
device that may include a transfer part configured to transfer
a plurality of LEDs arranged on a first substrate to a relay
substrate; a memory configured to store characteristic infor-
mation of each of the plurality of LEDs; and a processor
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configured to determine arrangement locations of each of the
plurality of LEDs on the relay substrate based on the stored
characteristic information, and control the transfer part to
transfer the plurality of LEDs to the determined arrangement
locations.

[0011] The relay substrate may have a size that is different
from a size of the first substrate.

[0012] The plurality of LEDs may be arranged in a pattern
on the relay substrate.

[0013] The plurality of LEDs may include a first LED
emitting red light, a second LED emitting green light, and a
third LED emitting blue light, and the first LED, the second
LED, and the third LED may be sequentially arranged on the
relay substrate.

[0014] The processor is further configured to divide the
relay substrate into a plurality of second areas, and deter-
mine the arrangement locations of each of the plurality of
LEDs on the relay substrate based on output characteristics
of the plurality of second areas.

[0015] The processor is further configured to divide the
first substrate a plurality of first areas, determine the arrange-
ment locations of each of the plurality of LEDs such that the
output characteristics of the plurality of second areas are
uniform, and arrange the plurality of LEDs in different first
areas of the first substrate into one of the plurality of second
areas of the relay substrate.

[0016] The processor is further configured to control the
transfer part so that the plurality of LEDs in different first
areas of the first substrate are alternatively arranged in the
one of the plurality of second areas of the relay substrate.

[0017] The transfer part is configured to simultaneously
collect the plurality of LEDs on the first substrate and
arrange the collected plurality of LEDs on the relay sub-
strate, and the processor is further configured to control the
transfer part so that the plurality of LEDs spaced apart from
one another on the first substrate are simultaneously col-
lected.

[0018] The transfer part may include a mask device having
openings formed in locations corresponding to the deter-
mined arrangement locations of the plurality of LEDs on the
first substrate, and the processor may be further configured
to control a light source to irradiate laser light on the mask
device and control the mask device to transfer the plurality
of LEDs on the relay substrate.

[0019] The characteristic information may be at least one
of output wavelengths, luminance, and performance levels
of the plurality of LEDs.

[0020] The relay substrate may be provided on a stage and
may be moveable in a horizontal direction.

[0021] In accordance with an aspect of the disclosure,
there is provided a light emitting diode (LED) transferring
method that may include storing characteristic information
of a plurality of LEDs arranged on a first substrate; deter-
mining arrangement locations of each of the plurality of
LEDs on a relay substrate based on the stored characteristic
information; transferring the plurality of LEDs on the relay
substrate according to the determined arrangement loca-
tions; and identifying performances of the plurality of LEDs
arranged on the relay substrate.

[0022] The method may further include determining loca-
tions of the plurality of LEDs having lower performarnces
than a predetermined value; removing the plurality of LEDs
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having lower performances than the predetermined value;
and arranging new LEDs in the locations of the removed
plurality of LED:s.

[0023] The determining may further include dividing the
relay substrate into a plurality of second areas, and deter-
mining the arrangement locations of each of the plurality of
LEDs based on output characteristics of the plurality of
second areas.

[0024] The determining may further include dividing the
first substrate into a plurality of first areas, determining the
arrangement locations of each of the plurality of LEDs such
that the output characteristics of the plurality of second areas
of the relay substrate are uniform, and arranging the plurality
of LEDs in different first areas of the first substrate into one
of the plurality of second areas of the relay substrate.
[0025] The transferring may further include transferring
the plurality of LEDs in different first areas of the first
substrate to be arranged alternatively in the one of the
plurality of second areas of the relay substrate.

[0026] The transferring may further include simultane-
ously collecting the plurality of LEDs on the first substrate
and controlling such that a plurality of LEDs spaced apart
from one another among the plurality of LEDs arranged on
the first substrate are simultaneously collected.

[0027] The transferring may further include irradiating
laser light on a mask device, in which the mask device
includes openings formed in locations corresponding to the
determined arrangement locations of the plurality of LEDs
on the first substrate.

[0028] The method may further include transferring the
plurality of LEDs arranged on the relay substrate to a target
substrate.

[0029] In accordance with an aspect of the disclosure,
there is provided a non-transitory computer-readable record-
ing medium including a program for executing a light
emitting diode (LED) transferring method. The LED trans-
ferring method may include storing characteristic informa-
tion of a plurality of LEDs arranged on a first substrate;
determining arrangement locations of each of the plurality of
LEDs on a relay substrate based on the stored characteristic
information; and identifying performances of the plurality of
LEDs transferred on the relay substrate according to the
determined arrangement locations.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030] The above and other aspects, features, and advan-
tages of certain embodiments of the present disclosure will
be more apparent from the following description taken in
conjunction with the accompanying drawings, in which:
[0031] FIG. 1 is a schematic diagram illustrating a micro
LED transfer device according to an embodiment;

[0032] FIG. 2 is a schematic diagram illustrating a transfer
part of a micro LED transfer device according to an embodi-
ment;

[0033] FIG. 3 is a block diagram illustrating a memory and
a processor according to an embodiment;

[0034] FIG. 4 is a top surface view of a first substrate
according to an embodiment;

[0035] FIG. 5 is a top surface view of a first substrate in
a state in which characteristic information of a plurality of
micro LEDs has been input according to an embodiment;
[0036] FIG. 6A is a top surface view of a relay substrate
illustrating a process of transferring a plurality of micro
LEDs on a relay substrate according to an embodiment;

Jun. 25, 2020

[0037] FIG. 6B is a top surface view of a relay substrate
illustrating a process of transferring a plurality of micro
LEDs according to an embodiment;

[0038] FIG. 7 is a top surface view of a first substrate after
transferring some of a plurality of micro LEDs according to
an embodiment;

[0039] FIG. 8Ais a top surface view of a relay substrate
illustrating a process in which a plurality of additional micro
LEDs are transferred onto a relay substrate according to an
embodiment;

[0040] FIG. 8B is another top surface view of a relay
substrate illustrating a process in which a plurality of
additional micro LEDs are transferred onto a relay substrate
according to an embodiment;

[0041] FIG. 9A is a top surface view of a relay substrate
illustrating a process of correcting a relay substrate on which
a plurality of micro LEDs have been transferred according
to an embodiment;

[0042] FIG. 9B is another top surface view of a relay
substrate illustrating a process of correcting a relay substrate
on which a plurality of micro LEDs have been transferred
according to an embodiment;

[0043] FIG. 9C is yet another top surface view of a relay
substrate illustrating a process of correcting a relay substrate
on which a plurality of micro LEDs have been transferred
according to an embodiment;

[0044] FIG. 10 is a top surface view illustrating a relay
substrate according to an embodiment;

[0045] FIG. 11A is a top surface view of a target substrate
in which a plurality of micro LEDs have been transferred to
constitute pixels according to an embodiment;

[0046] FIG. 11B is another top surface view of a target
substrate in which a plurality of micro LEDs have been
transferred to constitute pixels according to an embodiment;
and

[0047] FIG. 12 is a flowchart illustrating a micro LED
transferring method according to an embodiment.

DETAILED DESCRIPTION

[0048] The disclosure will be described with reference to
the accompanying drawings, for comprehensive understand-
ing of embodiments herein. Meanwhile, it should be noted
that the disclosure is not limited to the embodiments
described herein, but may be implemented in various forms,
and various modifications may be made to the embodiments.
The descriptions of the embodiments are provided to help
those ordinary skilled in the art in the technical field, to
which the disclosure belongs, to understand the range of the
disclosure. In the accompanying drawings, components are
illustrated in enlarged sizes than their actual sizes for the
convenience of description, and the proportion of each
component may be exaggerated or reduced.

[0049] Also, in case it is described that a component is “on
top of” or “in contact with” another component, it may be
understood that a first component may be in direct contact or
connected with the top portion of a second component, but
a third component may exist between the first component
and the second component.

[0050] Further, terms such as “first,” “second” and the like
may be used to describe various elements, but the elements
are not intended to be limited by the terms. Such terms may
be used only for distinguishing one element from another
element.

G
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[0051] Singular expressions may include plural expres-
sions, unless defined otherwise in the context. Also, it may
be understood that the terms such as “include” or “have”
may be construed as specifying the presence of character-
istics, numbers, steps, operations, elements, components or
a combination thereof, but do not preclude one or more of
other characteristics, numbers, steps, operations, elements,
components and/or a combination thereof

[0052] The terms used in the embodiments herein may be
interpreted to mean those terms generally known to one of
ordinary skill in the art, unless defined otherwise.

[0053] The display module according to an embodiment of
the disclosure may be applied to an electronic product or an
electronic device that requires a wearable device, a portable
device, a handheld device, or various displays, in a single
unit. The display module can also be applied to a small
display device such as a monitor for a personal computer, a
TV, etc. and a large display device such as a digital signage,
an electronic display through a plurality of assembly
arrangements.

[0054] According to an embodiment, the configuration of
the micro LED transfer device 1 will be described with
reference to FIGS. 1, 2, and 3.

[0055] FIG. 1 is a schematic diagram illustrating a micro
LED transfer device 1 according to an embodiment. FIG. 2
is a schematic diagram illustrating a transfer part 11" accord-
ing to an embodiment.

[0056] As illustrated in FIG. 1, the micro LED transfer
device 1 may include a transfer part 10 configured to transfer
a plurality of micro LEDs 21 arranged on a first substrate 20
to a relay substrate 30 having a size different from the first
substrate 20. The micro LED transfer device 1 may include
a memory 50 configured to store characteristic information
of each of the plurality of micro LEDs 21, and a processor
60 configured to determine the arrangement locations of
each of the plurality of LEDs 21 on the relay substrate 30
based on the stored characteristic information, and control
the transfer part 10 such that the plurality of micro LEDs 21
are transferred to the determined arrangement locations.
[0057] The transfer part 10 may include a transcription
part 11 configured to pick up the plurality of micro LEDs 21
arranged on the first substrate 20 and a moving part 12 that
is connected with the transcription part 11, and may move
the transcription part 11 to the first substrate 20 or to the
relay substrate 30.

[0058] In addition, the transfer part 10 may not only move
in up, down, left, and right directions along a spatial
coordinate system (X, Y, and Z axes) on the first substrate 20
and the relay substrate 30, but may also rotate with the X, Y,
and 7 axes as the center.

[0059] For example, referring to FIG. 5, the transfer part
10 may move from a location where it picks up an Al-micro
LED to a location where an X1-micro LED is placed to be
spaced apart in the Y axis direction.

[0060] The transcription part 11 is a device that arranges
the plurality of micro LEDs 21 on the first substrate 20 and
on the relay substrate 30, and may use various methods such
as a stamp method and a laser lift-off method.

[0061] For example, as illustrated in FIG. 1, in case the
transcription part 11 uses a pick-up method, the transcription
part 11 may selectively or integrally pick up the plurality of
micro LEDs 21 arranged on the first substrate 20, and
depending on needs, may pick up the plurality of micro
LEDs 21 by various methods such as an adhesive method,
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a vacuum method, an electrostatic method, a hybrid method,
and etc., and transfer the LEDs.

[0062] Here, the plurality of micro LEDs 21 may be
arranged on the first substrate 20 to be picked-up by the
transcription part 11. In this case, the first substrate 20 may
be a wafer or a relay substrate.

[0063] Accordingly, the transcription part 11 may pick up
the plurality of micro LEDs 21 arranged on the top surface
of the first substrate 20, and transfer them to the relay
substrate 30.

[0064] Inaddition, the transcription part 11 may be formed
in various structures and is not limited to the structure shown
in FIG. 1.

[0065] Inaddition, the transcription part 11 may use a laser
lift-off method, as illustrated in FIG. 2. The transcription
part 11' may include a mask device 70 that is arranged on the
first substrate 20 and may pass a laser light L through the
first substrate 20.

[0066] Here, the plurality of micro LEDs 21 may be
arranged on the lower surface 20a of the first substrate 20,
and the first substrate 20 may be a wafer or a relay substrate.
[0067] The mask device 70 may include a plurality of
patterned openings Pin locations corresponding to the plu-
rality of micro LEDs 21 to be dropped on the first substrate
20.

[0068] Accordingly, while the mask device 70 is arranged
on the first substrate 20, laser light L may be irradiated on
the mask device 70, and the laser light I that passed through
the mask device 70 may drop the plurality of selected micro
LEDs 21 from the first substrate 20 to the relay substrate 30,
and thereby transferring the plurality of micro LEDs 21.
[0069] The pattern of the plurality of openings P may
include different patterns as long as they can make laser light
L pass through, and drop the plurality of micro LEDs 21.
[0070] For example, the plurality of openings P may be
formed on the mask device 70 at a first interval 1. Here, the
first interval 1.1 may be set in consideration of the intervals
among the plurality of micro LEDs 21 on the first substrate
20.

[0071] For example, in case the plurality of micro LEDs
21 on the first substrate 20 are to be arranged at a first
interval L1, the plurality of openings P may be formed at the
first interval L1 so as to be formed in locations correspond-
ing to each of the plurality of micro LEDs 21.

[0072] Accordingly, the first interval L1 may vary accord-
ing to users’ settings. For example, the first interval L1 may
be from several micrometers to several nanometers.

[0073] As described above, the transcription part 11 may
use various methods, such that the plurality of micro LEDs
21 on the first substrate 20 may be transferred to the relay
substrate 30.

[0074] Referring back to FIG. 1, the moving part 12 may
be a structure configured to support the transcription part 11
for moving the transcription part 11, and may be coupled
with another structure. Also, the moving part 12 may move
the transcription part 11 through various structures such as
a multi-joint structure, a piston structure, a sliding structure,
and etc. The moving part 12 may move in a state of being
connected with the transcription part 11.

[0075] The first substrate 20 may be a wafer. On the first
substrate 20, a plurality of micro LEDs 21 deposited on
various substrates, for example, a sapphire substrate, may be
arranged. In addition, the first substrate 20 may be a relay
substrate depending according to an embodiment.
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[0076] Also, the plurality of micro LEDs 21 may be
arranged on the top surface or the lower surface of the first
substrate 20.

[0077] The micro LED 21 may include an inorganic light
emitting material of which width, length, and height are in
sizes equal to or smaller than 100 um, and may irradiate light
when power is supplied.

[0078] Here, the micro LED 21 has a fast reaction speed,
low power consumption, and high luminance, and thus, the
micro LEDs are gaining popularity as a light emitting diode
for the next generation displays. Specifically, the micro LED
21 has higher efficiency in converting electricity into pho-
todiodes compared to conventional LCDs or OLED:s.
[0079] That is, the micro LED 21 has higher “brightness
per watt” compared to conventional LCDs or OLED dis-
plays. Accordingly, the micro LED 21 may output the same
brightness with only one-half of energy that is required to
output the same brightness in the conventional LEDs or
OLED:s.

[0080] As such, the micro LED 21 may implement a high
resolution, excellent colors, contrast, and brightness, and
express colors in a wide range precisely, and implement a
clear screen even in outdoors with a bright sunlight. Also,
the micro LED 21 may solve the problem of burn in
phenomenon because less amount of heat is generated, and
accordingly, a long lifespan may be guaranteed without
deformation.

[0081] In addition, the micro LED 21 may be a red micro
LED emitting red light, a green micro LED emitting green
light, or a blue micro LED emitting blue light.

[0082] For example, on one wafer, one type of micro LED
which emits a single color may be arranged.

[0083] In addition, in case the first substrate 20 is a wafer,
on the first substrate 20, only a red micro LED emitting red
light, a green micro LED emitting green light, or a blue
micro LED emitting blue light may be arranged.

[0084] Furthermore, in case the first substrate 20 is a relay
substrate, on the first substrate 20, a red micro LED, a green
micro LED, and a blue micro LED may be arranged in
combination.

[0085] For example, on the first substrate 20, a red micro
LED, a green micro LED, and a blue micro LED may be
arranged to constitute one pixel.

[0086] On the relay substrate 30, the plurality of micro
LEDs 21 may be transferred, and the relay substrate 30 may
be physically and electronically connected with the plurality
of micro LEDs 21.

[0087] In addition, the relay substrate 30 may have a
bigger size than the first substrate 20. Accordingly, not only
the plurality of micro LEDs 21 arranged on one first sub-
strate 20 is transferred, but also the plurality of micro LEDs
arranged on a plurality of substrates may be transferred onto
one relay substrate 30.

[0088] That is, while the relay substrate 30 having a bigger
size than the first substrate 20 may transfer the plurality of
micro LEDs 21 at once to a target substrate 80 (refer to FIG.
11A), in case the plurality of micro LEDs 21 are directly
transferred from the first substrate 20 to the target substrate
80, the transfer may need to be performed several times due
to the difference in sizes.

[0089] Accordingly, damage may occur to the target sub-
strate including sensitive electronic elements, such as a thin
film transistor.
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[0090] Thus, in case the plurality of micro LEDs 21 are
transferred by using the relay substrate 30 according to an
embodiment, the transfer speed and efficiency may be
improved, and stability and reliability of transfer may also
be improved.

[0091] In addition, the size of the relay substrate 30 may
be identical to the size of the target substrate 80. In such
case, as the plurality of micro LEDs 21 arranged on the relay
substrate 30 are transferred onto the target substrate 80 at
once, transfer speed and transfer efficiency may be
improved.

[0092] Referring to FIG. 6A, the relay substrate 30 may
have a pattern 31 for the plurality of micro LEDs 21 to be
arranged on the relay substrate 30.

[0093] Here, the pattern 31 may be a circuit including an
electric wire for supplying electric currents to the plurality
of micro LEDs 21 transferred onto the relay substrate 30.
[0094] Accordingly, in case the plurality of micro LEDs
21 are transferred on the relay substrate 30, it may be
identified integrally whether the plurality of micro LEDs 21
are operating on the relay substrate 30.

[0095] Subsequently. any defective micro LEDs or micro
LEDs with lower performance than a predetermined perfor-
mance, may be removed and replaced with new micro
LEDs, and accordingly, the plurality of micro LEDs 21
transferred on the relay substrate 30 may be corrected.
[0096] In addition, when the plurality of micro LEDs 21
need to be corrected after being directly transferred onto the
target substrate 80 from the first substrate 20, there may be
impact applied to surrounding micro LEDs in the process of
replacing defective micro LEDs arranged on the target
substrate 80, and electric contact between the target sub-
strate and the micro LEDs may be impacted.

[0097] Accordingly, when the plurality of micro LEDs 21
are corrected while being transferred onto the relay substrate
30, even if electric contact between the relay substrate 30
and the micro LEDs is impacted, stable electric contact
between the target substrate 80 and the plurality of micro
LEDs may be implemented through realignment and rear-
rangement in the process of transferring the plurality of
micro LEDs on the relay substrate 30 to the target substrate
80.

[0098] Accordingly, by using the relay substrate 30 as an
intermediate step, instead of directly transferring the micro
LEDs from the first substrate 20 to the target substrate 80,
stability and reliability of the transferring process of the
plurality of micro LEDs 21 may be improved.

[0099] Also, by improving reliability of the process with
respect to the target substrate 80 applied to a product,
manufacturing efficiency may be improved and manufactur-
ing cost may be reduced.

[0100] Referring back to FIG. 1, the stage 40 is a com-
ponent in which the first substrate 20 and the relay substrate
30 may be loaded and unloaded, and it may be formed as a
flat plate. Also, the stage 40 may move relatively with
respect to the transfer part 10.

[0101] Hereinafter, the memory 50 and the processor 60
will be described in detail with reference to FIG. 3.

[0102] FIG. 3 is a block diagram illustrating the memory
50 and the processor 60.

[0103] The memory 50 may be included in the micro LED
transfer device 1. In addition, the memory 50 may be
implemented as at least one of a flash memory type memory,
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aROM, a RAM, a hard disk type memory, a multimedia card
micro type memory, or a card type memory (e.g., an SD or
XD memory, etc.).

[0104] Also, as illustrated in FIG. 3, the memory 50 may
be connected to the processor 60, and may transmit and
receive signals and information with the processor 60. The
memory 50 may store input or characteristic information of
the plurality of micro LEDs 21 and may transmit the stored
characteristic information to the processor 60.

[0105] The processor 60 may be included in the micro
LED transfer device 1, and may control the overall opera-
tions of the micro LED transfer device 1. In addition, the
processor 60 may perform the function of controlling the
overall operations of the micro LED transfer device 1.
[0106] That is, the processor 60 may be connected with the
transfer part 10, the transcription part 11, the moving part 12,
and the stage 40, and may control each of the components.
[0107] For example, the processor 60 may control the
moving part 12, and move the moving part 12 from the first
substrate 20 to the relay substrate 30. Also, the processor 60
may control the transcription part 11, and transfer the
plurality of micro LEDs 21 on the relay substrate 30, and
move the stage 40.

[0108] However, the disclosure is not limited to control-
ling all components by one processor 60, but each compo-
nent may be controlled by a plurality of processors.

[0109] Here, the processor 60 may include one or more of
a central processing unit (CPU), a controller, an application
processor (AP) or a communication processor (CP), or an
ARM processor.

[0110] Also, the processor 60 may be connected to the
memory 50, and may use characteristic information of the
plurality of micro LEDs 21 stored in the memory 50.
Specific functions of the processor 60 according to an
embodiment of the disclosure will be described later.
[0111] Hereinafter, a transferring process of the plurality
of micro LEDs 21 using the processor 60 will be described
in detail with reference to FIGS. 4 to 6B. In addition, the
transferring process will be described mainly focused on
using a stamp method, but as described above, the transfer-
ring process may be applied identically to a laser lift-off
method.

[0112] FIG. 4 is a top surface view illustrating the first
substrate 20. FIG. 5 is a top surface view illustrating a state
in which characteristic information of the plurality of micro
LEDs 21 has been input. FIGS. 6A and 6B are top surface
views of the relay substrate 30 illustrating a process in which
the plurality of micro LEDs 21 are transferred onto the relay
substrate 30.

[0113] Asillustrated in FIG. 4, on the first substrate 20, the
plurality of micro LEDs 21 may be arranged at a first
interval L1. The number of the plurality of micro LEDs 21
arranged on the first substrate 20 is illustrated only for the
convenience of explanation, and the micro LEDs are not
limited to the number and size formed in FIG. 4.

[0114] Because of the manufacture tolerance in the manu-
facturing process of the plurality of micro LEDs 21, the
characteristic of a specific area S on the first substrate 20
may be better than the other areas. Specifically, the charac-
teristic of a micro LED located in a specific area S on the
first substrate 20 may be better than the characteristics of the
plurality of micro LEDs 21 located in areas other than the
specific area S of the first substrate 20.
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[0115] Here, the characteristics of the plurality of micro
LEDs 21 may be at least one of an output wavelength,
luminance, and a performance level.

[0116] Specifically, an output wavelength is related to the
color that is emitted and expressed by the micro LED 21, and
according to the output wavelength, the color expressed by
the micro LED 21 may differ.

[0117] For example, in case the micro LED 21 emits light
in a wavelength range of approximately between 630 nm
and 780 nm, a red color may be expressed, and in case the
micro LED 21 emits light in a wavelength range of approxi-
mately between 520 nm and 570 nm, a green color may be
expressed, and in case the micro LED 21 emits light in a
wavelength range of approximately between 420 nm and
480 nm, a blue color may be expressed.

[0118] More specifically, in case a micro LED emitting a
green light in a wavelength range of approximately between
520 nm and 570 nm is arranged on the first substrate 20, a
wavelength range close to approximately 520 nm may
express a bluish green color, and a wavelength range close
to approximately 570 nm may express a yellowish green
color.

[0119] Accordingly, the characteristic of the micro LED
21 may vary according to the output wavelength emitted by
the micro LED 21.

[0120] Also, luminance indicates brightness of a light
source having a specific range, and according to the lumi-
nance of the plurality of micro LEDs 21 arranged on the first
substrate 20, brightness expressed by the plurality of micro
LEDs 21 may vary.

[0121] In addition, a performance level classifies output
wavelengths or luminance according to specific standards,
and the specific standards may vary depending on the needs
of users.

[0122] For example, in case a performance level is based
on output wavelengths, as a wavelength is closer to a
wavelength range of a specific standard, the performance
level may be set at a higher level, and as a wavelength is
further away from a wavelength range of a specific standard,
the performance level may be set at a lower level.

[0123] Also, in case a performance level is based on
luminance, as the luminance is higher, the performance level
may be set at a higher level, and as the luminance is lower,
the performance level may be set at a lower level.

[0124] In addition, for a performance level, both of output
wavelengths and luminance may be considered according to
standards of users. For example, a performance level may be
set while placing a value of U/100 on the output wavelength
(here, U is a rational number in an amount of equal to or
smaller than 100), and placing a value of (100-U)/100 on
luminance according to the characteristic that a user intends
to implement on the micro LED 21.

[0125] Referring to FIG. 5, the characteristics of the
plurality of micro LEDs 21 may be measured by using an
external measuring device with respect to the plurality of
micro LEDs 21 arranged on the first substrate 20. Accord-
ingly, the measured characteristic information may be stored
in the memory 50.

[0126] As illustrated in FIG. 5, the processor 60 may
determine a performance level for each of the plurality of
micro LEDs 21 arranged on the first substrate 20, by using
the characteristic information stored in the memory 50.
[0127] Also, the processor 60 may divide the first sub-
strate 20 into a plurality of areas A, B, C, D based on the
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characteristic information stored in the memory 50 and the
determined performance levels.

[0128] For example, a micro LED having a performance
of a first level in the A area of the first substrate 20 may be
referred to as an Al-micro LED, and a chip having a
performance of a fifth level in the A area may be referred to
as an A5-micro LED.

[0129] Likewise, a chip having a performance of a first
level in the B area of the first substrate 20 may be referred
to as a Bl1-micro LED, and a chip having a performance of
a fifth level in the B area may be referred to as a BS-micro
LED.

[0130] In addition, the processor 60 may divide the relay
substrate 30 into a plurality of areas Q1 to Q5 (refer to FIG.
8B), and determine the arrangement locations of each of the
plurality of micro LEDs 21, such that the output character-
istics among the plurality of areas Q1 to Q5 constituting the
relay substrate 30 are uniform.

[0131] Here, the arrangement locations may mean the
destination locations where the plurality of micro LEDs 21
are to be arranged on the relay substrate 30, and the
arrangement in which the plurality of micro LEDs 21 may
be re-arranged.

[0132] Specifically, the processor 60 may divide each of
the first substrate 20 and the relay substrate 30 into a
plurality of areas (A, B, C, D of the first substrate and Q1 to
Q5 of the relay substrate), and determine the arrangement
locations of each of the plurality of micro LEDs 21 such that
the output characteristics among the plurality of areas Q1 to
Q5 constituting the relay substrate 30 are uniform, and the
plurality of micro LEDs in the different areas (A, B, C, D)
of the first substrate 20 are arranged in one area (e.g., Q1 to
Q5) of the relay substrate 30.

[0133] For example, referring to FIG. 6B, arrangement
positions of the plurality of micro LEDs 21 where the
average value of the performance levels of the A5-micro
LED and the B1-micro LED included in the first area Q1 on
the relay substrate 30 is 3, the average value of the perfor-
mance levels of the A3-micro LED and the B3-micro LED
included in the second area Q2 is 3, and the average value
of the performance levels of the Al-micro LED and the
B5-micro LED included in the third area Q3 is 3 may be
determined.

[0134] Here, output characteristics may fall under one of
output wavelengths, luminance, and performance levels
constituting characteristic information.

[0135] In addition, the processor 60 may additionally
determine a second interval [.2 that makes the average
values of the output characteristics or performance levels
among the specific areas Q1 to Q3 on the relay substrate 30
uniform, based on the characteristic information stored in
the memory 50 of the Al to AS micro LEDs in the A area,
and the B1 to BS micro LEDs in the B area.

[0136] Here, the second interval L2 may be greater than
the first interval L1 which is the interval among the plurality
of micro LEDs 21 arranged on the first substrate 20, and may
be greater than the first interval L1 in integral times.
[0137] Accordingly, the processor 60 may determine the
arrangement locations of the plurality of micro LEDs 21 to
be arranged on the relay substrate 30 and the second interval
L2, based on the characteristic information of the plurality
of micro LEDs 21 on the first substrate 20.

[0138] Accordingly, for implementing the standard devia-
tion and the average value as the micro LEDs are transferred
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onto the relay substrate 30 as in FIG. 6B, the transcription
part 11 may pick up the plurality of micro LEDs at the
second interval 1.2 which is two times greater than the first
interval L1 of the plurality of micro LEDs 21 on the first
substrate 20, and transfer the LEDs onto the relay substrate
30 accordingly.

[0139] Also, the processor 60 may determine the second
interval 1.2 which makes the output characteristics or the
standard deviation of the performance levels uniform among
the specific areas Q1 to Q5 on the relay substrate 30 at a
predetermined range.

[0140] For example, based on the characteristic informa-
tion of the plurality of micro LEDs 21 arranged on the first
substrate 20, the processor 60 may execute simulation on the
arrangement on the relay substrate 30 according to the
second interval L.2.

[0141] Specifically, the processor 60 may determine ran-
dom arrangement locations and the second interval L2 with
respect to the performance levels of the plurality of micro
LEDs 21 included in the specific areas Q1 to Q5 of the relay
substrate 30, and calculate a standard deviation of the
performance levels of the plurality of micro LEDs 21
included in the specific areas Q1 to Q5 of the relay substrate
30, which is calculated based on the determined arrange-
ment locations and the second interval 1.2.

[0142] Here, if the calculated standard deviation is within
a set range, the plurality of micro LEDs 21 of the first
substrate 20 may be transferred onto the relay substrate 30
in accordance with the calculated standard deviation.
[0143] Alternatively, if the calculated standard deviation
exceeds a set range, the processor 60 may calculate a
standard deviation of the performance levels of the plurality
of micro LEDs 21 included in the new specific areas Q1 to
Q5 based on new arrangement locations and a new second
interval [.2, and repeat calculation until a standard deviation
is within the set range.

[0144] Here, the specific areas Q1 to Q5 are random areas
and may have various forms, ranges, and width according to
users’ choices.

[0145] Also, the average values and the standard deviation
among the specific areas Q1 to Q5 were suggested as an
example for determining whether the performance levels of
the plurality of micro LEDs 21 mounted on the relay
substrate 30 have uniform distribution.

[0146] Accordingly, for determining whether the perfor-
mance levels of the plurality of micro LEDs 21 have uniform
distribution, not only the average values and the standard
deviation of the specific areas Q1 to Q5, but also various
measurement calculation methods of distribution may be
used, such as dispersion in statistics, the degree of scattering,
and etc..

[0147] In addition, the disclosure is not limited to evalu-
ating the performance levels of the micro LEDs 21 included
in a specific area, but a sample of a plurality of micro LEDs
included in a specific area may be calculated, and the
distribution of each performance level may be determined
accordingly.

[0148] Forexample, distribution may be determined based
on various samples such as the average value of the maxi-
mum value and the minimum value, the median value, and
etc., among the performance levels of a plurality of micro
LEDs included in a specific area depending on the needs, the
degree of overload, the time for calculation, and etc..
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[0149] The processor 60 may determine the second inter-
val L2 among the plurality of micro LEDs 21 to be simul-
taneously picked up, and cause the plurality of micro LEDs
21 to be simultaneously picked up based on the determined
second interval L2 by controlling the transcription part 11.
[0150] That is, the transfer part 10 may simultaneously
pick up the plurality of micro LEDs 21 on the first substrate
20 and arrange the picked up micro LEDs onto the relay
substrate 30. The processor 60 may control the transfer part
10 such that the plurality of micro LEDs 21 spaced apart
from one another among the plurality of micro LEDs 21 are
arranged on the first substrate 21 as they are simultaneously
picked up from the first substrate 20.

[0151] Accordingly, as the transfer part 10 simultaneously
pick up the plurality of micro LEDs 21 and transfer them,
transfer speed and transfer efliciency may be improved.
[0152] Also, the processor 60 may control the transfer part
such that the plurality of micro LEDs in different areas of the
first substrate 20 are alternatively arranged in one area of the
relay substrate 30.

[0153] For example, as illustrated in FIGS. 5 and 6A, the
transfer part 10 may transfer the A5-micro LED, the A3-mi-
cro LED, and the Al-micro LED in the A area of the first
substrate 20 onto the relay substrate 30 in an alternating way.
[0154] Furthermore, the transfer part 10 may transfer the
B 1-micro LED, the B3-micro LED, and the B5-micro LED
in the B area different from the A area of the first substrate
20 to areas Q1 to Q3 of the relay substrate 30 alternatively
from Al-micro LED, A3-micro LED and AS5-micro LED,
respectively.

[0155]  Accordingly, by selectively transferring necessary
micro LEDs in various areas of the plurality of micro LEDs
21 having different performances on the first substrate 20 to
the relay substrate 30, transfer efficiency may be improved,
and by effectively using the plurality of micro LEDs 21, the
manufacturing cost may be reduced.

[0156] Hereinafter, the process after transferring some
micro LEDs to a relay substrate will be described with
reference to FIGS. 7 to §B.

[0157] FIG. 7is atop surface view of the first substrate 20
after some of a plurality of micro LEDs were transferred,
and FIGS. 8A and 8B are top surface views of the relay
substrate 30 illustrating a process in which a plurality of
additional micro LEDs 21 are transferred onto the relay
substrate 30.

[0158] As illustrated in FIG. 7, on the first substrate 20, a
plurality of micro LEDs (A2-micro LED, Ad4-micro LED,
B2-micro LED and B4-micro LED) may remain after the
AS5-micro LED, the B1-micro LED, the A3-micro LED, the
B3-micro LED, the Al-micro LED, and the B5-micro LED
are transferred to the relay substrate 30.

[0159] According to an embodiment, the relay substrate
30 may move in a horizontal direction on the stage 40.
Accordingly, as illustrated in FIG. 8A, on the relay substrate
30, the A4-micro LED and the A2-micro LED which are the
plurality of remaining micro LEDs in the first substrate 20
may be transferred to the relay substrate 30, and arranged in
an area next to the previously moved micro LEDS, for
example, A5-micro LED, Bl-micro LED, A3-micro LED,
B3-micro LED, Al-micro LED and B5-micro LED.
[0160] That is, as the relay substrate 30 moves the plural-
ity of remaining micro LEDs may be arranged on the relay
substrate 30 in different columns and rows from the areas
where the A5-micro LED, the B1-micro LED, the A3-micro
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LED, the B3-micro LED, the Al-micro LED, and the
BS-micro LED that were transferred and arranged.

[0161] Accordingly, by using all of the plurality of micro
LEDs 21 arranged on the first substrate 20 without leaving
them or throwing them away, the manufacturing cost may be
reduced.

[0162] Referring to FIG. 8B, the B2-micro LED may be
arranged between the Ad-micro LED and the A2-micro
LED, and the B4-micro LED may be arranged next to the
A2-micro LED at the first interval L1, respectively.

[0163] Accordingly, the average values of the perfor-
mance levels of specific areas Q4 to Q5 on the relay
substrate 30 may be uniform, and the plurality of micro
LEDs having different performance levels from one another
may be distributed evenly.

[0164] In addition, the average values of the performance
levels of each of the plurality of areas Q1 to Q5 of the relay
substrate 30 may be identical, and thus uniform luminance
or colors of the relay substrate 30 may be implemented.
[0165] In addition, the plurality of micro LEDs 21 having
different characteristic information may be realigned on the
relay substrate 30 such that the output characteristics may be
uniform, and thus the manufactured first substrate 20 may be
used effectively and the manufacturing cost may be reduced.
[0166] In addition, as the plurality of micro LEDs 21 are
arranged on the relay substrate 30 so that the output char-
acteristics are uniform, an image having uniform luminance
and colors may be implemented.

[0167] Hereinafter, the correcting process of the plurality
of micro LEDs 21 transferred onto the relay substrate 30 will
be described with reference to FIGS. 9A to 9C.

[0168] FIGS. 9A, 9B and 9C are top surface views of the
relay substrate 30 illustrating a process in which the plurality
of micro LEDs 21 transferred onto the relay substrate 30 are
corrected.

[0169] As illustrated in FIG. 9A, on the relay substrate 30,
the plurality of micro LEDs 21 are arranged. Here, the
plurality of micro LEDs 21 emitting different colors from
one another along the longitudinal direction of the relay
substrate 30 may be arranged.

[0170] For example, in a first row area R1 of the relay
substrate 30, a first micro LED emitting red light may be
arranged, and in a second row area R2, a second micro LED
emitting green light may be arranged, and in a third row area
R3, a third micro LED emitting blue light may be arranged.
[0171] Here, the plurality of micro LEDs included in each
of the first to third row areas R1 to R3 may be arranged such
that the output characteristics are uniform, that is, emitting
light in the same color.

[0172] Specifically, the first row area R1 may be arranged
so that the plurality of micro LEDs arranged in the first row
area R1 only include the first micro LED emitting red light.
Similarly, the second row area R2 may be arranged so that
the plurality of micro LEDs arranged in the second row area
R2 only include the second micro LED emitting green light.
The third row area R3 may be arranged so that the plurality
of micro LEDs arranged in the third row area R3 only
include the third micro LED emitting blue light.

[0173] In addition, the first to third micro LEDs may be
sequentially arranged on the relay substrate. For example, as
illustrated in FIG. 9A, the first to third micro LEDs may be
sequentially arranged in the column direction of the relay
substrate 30.
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[0174] Accordingly, the micro LED included in each row
may be referred to as a sub pixel, and each column unit may
be referred to as a pixel.

[0175] However, the first to third micro LEDs are not
limited to being arranged in the column direction of the relay
substrate 30, but may be sequentially arranged in various
forms so as to constitute one pixel unit.

[0176] Meanwhile, the plurality of micro LEDs 21 may be
electronically connected with the relay substrate 30, and the
processor 60 may control the plurality of micro LEDs 21 to
emit light by applying currents to the relay substrate 30.

[0177] Here, based on a predetermined value of a perfor-
mance to be applied to a product, the processor 60 may
identify the plurality of micro LEDs 21 as first group micro
LEDs 214 having higher performances than a predetermined
value and second group micro LEDs 215 having lower
performances than the predetermined value.

[0178] As illustrated in FIGS. 9A and 9B, the processor 60
may remove the second group micro LEDs 215 having
performances lower than the predetermined value from the
relay substrate 30 through laser or various other methods.

[0179] Next, as illustrated in FIG. 9C, the processor 60
may transfer new micro LEDs 214" having higher perfor-
mances than the predetermined value in the locations where
each of the second group micro LEDs 215 has been
removed.

[0180] Accordingly, when the plurality of micro LEDs 21
are transferred onto the relay substrate 30, it may be iden-
tified integrally whether the plurality of micro LEDs 21
operate on the relay substrate 30, and the reliability of
manufacture of the plurality of micro LEDs realigned to
have uniform output characteristics may be improved.

[0181] Hereinafter, a relay substrate 30' according to
another embodiment will be described with reference to
FIG. 10.

[0182] FIG. 10 is a top surface view illustrating a relay
substrate 30" according to another embodiment.

[0183] Compared to FIGS. 9A to 9C, the relay substrate
30" in FIG. 10 is formed in a different size. However, the
relay substrate may be formed in various sizes, and is not
limited to the embodiments herein. For example, while the
relay substrate 30 in FIGS. 9A to 9C includes a plurality of
micro LEDs arranged in three rows, the relay substrate 30
illustrated in FIG. 10 includes a plurality of micro LEDs
arranged in six rows.

[0184] Here, three rows or six rows are mentioned as an
example for the convenience of explanation, and the
arrangement of rows and columns, and the number of the
plurality of micro LEDs 21 may vary.

[0185] Accordingly, the relay substrate 30" may be formed
to have the same size as the target substrate applied to a
product, and by simultaneously transferring the plurality of
micro LEDs arranged on the relay substrate 30' such that the
output characteristics are uniform on the target substrate,
transfer speed may be improved, and the time for manufac-
turing may be shortened.

[0186] Hereinafter, a process in which the plurality of
micro LEDs 21 arranged on the relay substrate 30 such that
the output characteristics are uniform and a process of
transferring the relay substrate 30 to the target substrate 80
will be described with reference to FIGS. 11A and 11B.
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[0187] FIGS. 11A and 11B are top surface views of the
target substrate 80 illustrating a process in which the plu-
rality of micro LEDs 21 transferred onto the target substrate
80 to constitute pixels.

[0188] As illustrated in FIG. 11A, the plurality of micro
LEDs 21 on the relay substrate 30 that went through the
correcting process illustrated in FIG. 9C may be transferred
onto the target substrate 80 applied to a product.

[0189] Here, as methods for transferring the plurality of
micro LEDs 21, various methods such as the aforemen-
tioned stamp method and laser lift-off method may be used.
[0190] The target substrate 80 is a device that may be
electrically and/or physically connected to the plurality of
micro LEDs 21 so as to control and operate the plurality of
micro LEDs 21 to display an image, and may include a thin
film transistor (TFT).

[0191] As illustrated in FIG. 11A, a first micro LED R-21
emitting red light, a second micro LED G-21 emitting green
light, and a third micro LED B-21 emitting blue light may
be arranged on the target substrate 80, respectively.

[0192] Each row of the first to third micro LEDs may
constitute a sub pixel. In addition, in order for the first to
third micro LEDs constitute one pixel, a molding part 25
may fix and pixelate each of the first to third micro LEDs
formed, as illustrated in FIG. 11B.

[0193] Accordingly, as the plurality of micro LEDs 21
arranged such that the characteristic information is uniform
among the plurality of micro LEDs and are transferred and
arranged onto the target substrate 80 from the relay substrate
30, uniform luminance and colors of an image may be
implemented.

[0194] In addition, considering that one pixel is a structure
that is fixed by the molding part 25, it may be difficult to
replace or correct micro LEDs if it is found that any one of
the plurality of micro LEDs do not perform at a required
level or found defective, once the micro LEDs are fixed or
pixelated.

[0195] Also, if the correction needs to be performed on the
target substrate 80, damages may occur to the target sub-
strate 80 or surrounding micro LEDs in the process of
removing micro LEDs, so it may be preferable and more
stable to correct the plurality of micro LEDs 21 arranged on
the relay substrate 30 during the manufacturing process.
[0196] Hereinafter, a micro LED transferring method of
the plurality of micro LEDs 21 by using the micro LED
transfer device 1 will be described in detail with reference to
FIG. 12.

[0197] FIG. 12 is a flowchart illustrating a micro LED
transferring method according to an embodiment.

[0198] In step S10, the characteristic information of the
plurality of micro LEDs 21 arranged on the first substrate 20
may be stored in the memory 50.

[0199] In step S20, the processor 60 may determine the
arrangement locations of each of the plurality of micro
LEDs 21 on the relay substrate 30 based on the characteristic
information stored in the memory 50. Here, in determining
the arrangement locations, the processor 60 may execute
simulation for determining the arrangement locations and
indicating whether the characteristics are within a predeter-
mined range.

[0200] Specifically, in step S20-1, based on the stored
characteristic information, the processor 60 may determine
random arrangement locations of each of the plurality of
micro LEDs 21 on the relay substrate 30.
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[0201] 1In step S20-2, the processor 60 may calculate the
standard deviation or the average value of the performance
of the micro LEDs in a specific area on the relay substrate
30 according to the determined random arrangement loca-
tions in step S20-1.

[0202] In step S20-3, the processor 60 may determine
whether the calculated standard deviation or average value
is within a predetermined range.

[0203] Here, in case the calculated standard deviation and
average value are within a predetermined range set by the
user, the transferring step S30 may proceed according to a
G1 route.

[0204] Alternatively, in case the calculated standard devia-
tion and average value exceed a predetermined range set by
the user, the processor 60 may determine new arrangement
locations on the relay substrate 30 based on the character-
istic information stored in the memory 50, and proceed to a
G2 route.

[0205] Also, when the processor 60 determines new ran-
dom arrangement locations, the processor 60 may make a
determination with reference to the result of simulation with
respect to the arrangement locations calculated previously.
[0206] Instep S30, the plurality of micro LEDs 21 may be
transferred onto the relay substrate 30 according to the
determined arrangement locations.

[0207] Here, as described above, methods for transferring
may include various methods, such as a stamp method, a
laser lift-off method, and etc.

[0208] In step S40, correction of the plurality of micro
LEDs 21 arranged on the relay substrate 30 may be per-
formed.

[0209] Specifically, the performances of the plurality of
micro LEDs 21 arranged on the relay substrate 30 are
identified in step S40-1.

[0210] Subsequently, micro LEDs 215 having lower per-
formances than a predetermined value may be removed.
Here, methods for removing micro LEDs 215 having lower
performances than a predetermined value may include vari-
ous methods, such as a laser method and etc.

[0211] In step S40-3, new micro LEDs 21a may be
arranged in the locations of the removed micro LEDs.
[0212] Lastly, in step S50, the plurality of micro LEDs 21
arranged on the relay substrate 30 that went through the
correcting step S40 may be transferred onto the target
substrate 80.

[0213] The methods according to the aforementioned vari-
ous embodiments may be implemented in the forms of
applications that may be installed on conventional micro
LED transfer devices.

[0214] Also, methods according to the aforementioned
various embodiments may be implemented only with soft-
ware upgrade, or hardware upgrade of conventional micro
LED transfer devices.

[0215] In addition, the aforementioned various embodi-
ments may be performed through an embedded server
provided on a micro LED transfer device, or an external
server of a micro LED transfer device.

[0216] The aforementioned various embodiments may be
implemented in a recording medium that may be read by a
computer or a device similar to a computer, by using
software, hardware, or a combination thereof In some cases,
the embodiments described herein may be implemented on
a processor. According to implementation by software, the
embodiments such as procedures and functions described
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herein may be implemented as separate software modules.
Each of the software modules may perform one or more
functions and operations described herein.

[0217] Furthermore, computer instructions for performing
processing operations of the micro LED transfer device 1
according to the aforementioned various embodiments may
be stored in a non-transitory computer-readable medium.
When computer instructions stored in such a non-transitory
computer-readable medium are executed by the processor of
a specific device, processing operations at the micro LED
transfer device 1 according to the aforementioned various
embodiments may be performed by the specific device.
[0218] A non-transitory computer-readable medium may
refer to a medium that stores data semi-permanently, and
may be readable by machines,. As specific examples of a
non-transitory computer-readable medium, the non-transi-
tory computer-readable medium may include a CD, a DVD,
a hard disc, a blue-ray disc, a USB, a memory card, a ROM
and the like.

[0219] Also, while the various embodiments have been
described separately from one another, each embodiment
does not have to be implemented independently, but the
configuration and operation of each embodiment may be
implemented in combination thereof.

[0220] In addition, while embodiments have been shown
and described, the embodiments herein are not limited to the
aforementioned specific embodiments, and it is apparent that
various modifications may be made by those having ordi-
nary skill in the technical field to which the disclosure
belongs, without departing from the gist of the disclosure.

What is claimed is:

1. A light emitting diode (LED) transfer device compris-
ing:

a transfer part configured to transfer a plurality of LEDs

arranged on a first substrate to a relay substrate;

a memory configured to store characteristic information

of each of the plurality of LEDs; and

a processor configured to:

determine arrangement locations of each of the plural-
ity of LEDs on the relay substrate based on the stored
characteristic information, and

control the transfer part to transfer the plurality of
LED:s to the determined arrangement locations.

2. The LED transfer device of claim 1, wherein the relay
substrate has a size that is different from a size of the first
substrate.

3. The LED transfer device of claim 1, wherein the
plurality of LEDs are arranged in a pattern on the relay
substrate.

4. The LED transfer device of claim 1, wherein the
plurality of LEDs include a first LED emitting red light, a
second LED emitting green light, and a third LED emitting
blue light, and

wherein the first LED, the second LED, and the third LED

are sequentially arranged on the relay substrate.

5. The LED transfer device of claim 1, wherein the
processor is further configured to:

divide the relay substrate into a plurality of second areas,

and

determine the arrangement locations of each of the plu-

rality of LEDs on the relay substrate based on output
characteristics of the plurality of second areas.

6. The LED transfer device of claim 5, wherein the
processor is further configured to:
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divide the first substrate a plurality of first areas,

determine the arrangement locations of each of the plu-

rality of LEDs such that the output characteristics of the
plurality of second areas are uniform, and

arrange the plurality of LEDs in different first areas of the

first substrate into one of the plurality of second areas
of the relay substrate.

7. The LED transfer device of claim 6, wherein the
processor is further configured to control the transfer part so
that the plurality of LEDs in different first areas of the first
substrate are alternatively arranged in the one of the plurality
of second areas of the relay substrate.

8. The LED transfer device of claim 5, wherein the
transfer part is configured to simultaneously collect the
plurality of LEDs on the first substrate and arrange the
collected plurality of LEDs on the relay substrate, and

wherein the processor is further configured to control the

transfer part so that the plurality of LEDs spaced apart
from one another on the first substrate are simultane-
ously collected.

9. The LED transfer device of claim 5, wherein the
transfer part comprises a mask device having openings
formed in locations corresponding to the determined
arrangement locations of the plurality of LEDs on the first
substrate, and

wherein the processor is further configured to control a

light source to irradiate laser light on the mask device
and control the mask device to transfer the plurality of
LEDs on the relay substrate.

10. The LED transfer device of claim 1, wherein the
characteristic information is at least one of output wave-
lengths, luminance, and performance levels of the plurality
of LEDs.

11. The LED transfer device of claim 1, wherein the relay
substrate is provided on a stage and is moveable in a
horizontal direction.

12. A light emitting diode (LED) transferring method
comprising:

storing characteristic information of a plurality of LEDs

arranged on a first substrate;

determining arrangement locations of each of the plurality

of LEDs on a relay substrate based on the stored
characteristic information;

transferring the plurality of LEDs on the relay substrate

according to the determined arrangement locations; and
identifying performances of the plurality of LEDs
arranged on the relay substrate.

13. The LED transferring method of claim 12, wherein the
method further comprises:

determining locations of the plurality of LEDs having

lower performances than a predetermined value;
removing the plurality of LEDs having lower perfor-
mances than the predetermined value; and
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arranging new LEDs in the locations of the removed

plurality of LEDs.

14. The LED transferring method of claim 12, wherein the
determining comprises:

dividing the relay substrate into a plurality of second

areas, and

determining the arrangement locations of each of the

plurality of LEDs based on output characteristics of the
plurality of second areas.

15. The LED transferring method of claim 14, wherein the
determining further comprises:

dividing the first substrate into a plurality of first areas,

determining the arrangement locations of each of the

plurality of LEDs such that the output characteristics of
the plurality of second areas of the relay substrate are
uniform, and

arranging the plurality of LEDs in different first areas of

the first substrate into one of the plurality of second
areas of the relay substrate.

16. The LED transferring method of claim 15, wherein the
transferring comprises transferring the plurality of LEDs in
different first areas of the first substrate to be arranged
alternatively in the one of the plurality of second areas of the
relay substrate.

17. The LED transferring method of claim 13, wherein the
transferring further comprises simultaneously collecting the
plurality of LEDs on the first substrate and arranging the
collected plurality of LEDs on the relay substrate, and

controlling such that a plurality of LEDs spaced apart

from one another among the plurality of LEDs arranged
on the first substrate are simultaneously collected.

18. The LED transferring method of claim 13, wherein the
transferring comprises irradiating laser light on a mask
device, and

wherein the mask device comprises openings formed in

locations corresponding to the determined arrangement
locations of the plurality of LEDs on the first substrate.

19. The LED transferring method of claim 12, further
comprising:

transferring the plurality of LEDs arranged on the relay

substrate to a target substrate.

20. A non-transitory computer-readable recording
medium including a program for executing a light emitting
diode (LED) transferring method,

wherein the LED transferring method comprises:

storing characteristic information of a plurality of LEDs

arranged on a first substrate;

determining arrangement locations of each of the plurality

of LEDs on a relay substrate based on the stored
characteristic information; and

identifying performances of the plurality of LEDs trans-

ferred on the relay substrate according to the deter-
mined arrangement locations.
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