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(57) ABSTRACT

A micro LED display and a method of manufacturing the
same are provided. The micro LED display includes a
wafer-level substrate, an adhesive layer, a light-emitting
assembly, and a conductive structure. The wafer-level sub-
strate includes a plurality of control circuits, wherein each
control circuit has a conductive contact. The adhesive layer
is disposed on the wafer-level substrate. The light emitting
assembly includes a plurality of LED structures disposed on
the adhesive layer. The conductive structure is electrically
connected between the LED structures and the control
circuits corresponding to each other. Thereby, the light-
emitting assembly having the plurality of LED structures
and the wafer-level substrate having the plurality of control
circuits can be connected with each other via the adhesive
layer.
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MICRO LED DISPLAY AND METHOD OF
MANUFACTURING THE SAME

CROSS-REFERENCE TO RELATED PATENT
APPLICATION

[0001] This application claims the benefit of priority to
Taiwan Patent Application No. 107112398, filed on Apr. 11,
2018. The entire content of the above identified application
is incorporated herein by reference.

[0002] Some references, which may include patents, pat-
ent applications and various publications, may be cited and
discussed in the description of this disclosure. The citation
and/or discussion of such references is provided merely to
clarify the description of the present disclosure and is not an
admission that any such reference is “prior art” to the
disclosure described herein. All references cited and dis-
cussed in this specification are incorporated herein by ref-
erence in their entireties and to the same extent as if each
reference was individually incorporated by reference.

FIELD OF THE DISCLOSURE

[0003] The present disclosure relates to a display and a
method of manufacturing the same, and more particularly to
a micro LED display and a method of manufacturing the
samie.

BACKGROUND OF THE DISCLOSURE

[0004] Currently, light-emitting diodes (LED) are widely
applied for its good light quality and high Iuminous effi-
ciency. Generally, conventional full-color LED display
devices include red, green, and blue LED chips cooperating
together to widen color gamut and enhance the color ren-
dering. The red, green, and blue LED chips can respectively
emit red, green, and blue colored lights. Therefore, the
full-color LED display devices can produce a full-color light
by directly emitting the single red, green, or blue colored
lights or superposing at least two of the red, green, blue
colored lights to display the colored information.

SUMMARY OF THE DISCLOSURE

[0005] Inresponse to the above-referenced technical inad-
equacies, the present disclosure provides a micro LED
display and a method for manufacturing the same.

[0006] In one aspect, the present disclosure provides a
micro LED display. The micro LED display includes a
wafer-level substrate, an adhesive layer, a light-emitting
assembly, an insulating layer, and a conductive structure.
The wafer-level substrate includes a wafer body, a plurality
of control circuits built in the wafer body, and a plurality of
ground circuits built in the wafer body. Each of the plurality
of control circuits has a conductive contact exposed from the
wafer body and each of the plurality of ground circuits has
a ground contact exposed from the wafer body. The adhesive
layer is disposed on the wafer body. The light-emitting
assembly includes a plurality of LED structures disposed on
the adhesive layer and not contacting the plurality of LED
structures of the wafer-level substrate. Each of the LED
structures has a first electrode terminal and a second elec-
trode terminal. An insulating layer is formed on the wafer-
level substrate and the light-emitting assembly. The conduc-
tive contact of each of the control circuits, the ground
contact of each of the round circuits, and the first electrode
terminal and the second electrode terminal of each of the
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LED structures are exposed from the insulating layer. The
conductive structure includes a plurality of first conductive
layers and a plurality of second conductive layers. Each of
the first conductive layers is electrically connected between
the corresponding first electrode terminal and the corre-
sponding conductive contact, and each of the second con-
ductive layers is electrically connected between the corre-
sponding second electrode terminal and the corresponding
ground contact.

[0007] In one aspect, the present disclosure provides a
micro LED display. The micro LED display includes a
wafer-level substrate, an adhesive layer, a light-emitting
assembly, and a conductive structure. The wafer-level sub-
strate includes a plurality of control circuits, and each of the
control circuits has a conductive contact. The adhesive layer
is disposed on the wafer-level substrate. The light-emitting
assembly includes a plurality of LED structures disposed on
the adhesive layer. The conductive structure is electrically
connected between the LED structures and the control
circuits corresponding to each other.

[0008] In one aspect, the present disclosure provides a
method for manufacturing a micro LED display including:
providing a wafer-level substrate, wherein the wafer-level
substrate includes a plurality of control circuits, and each of
the control circuits has a conductive contact; connecting a
composite material structure with the wafer-level substrate
via an adhesive layer; removing a bottom layer of the
composite material structure and retaining a retained layer of
the composite material structure; fabricating a plurality of
LED structures disposed on the adhesive layer from the
retained layer of the composite material structure; and
forming a conductive structure electrically connected
between the LED structures and the control circuits corre-
sponding to each other.

[0009] Therefore, the micro LED display and the method
for manufacturing the same of the present disclosure have
the technical features of “disposing the adhesive layer on the
wafer-level substrate, and the light-emitting assembly
including the plurality of LED structures disposed on the
adhesive layer” or “connecting a composite material struc-
ture with the wafer-level substrate via the adhesive layer,
removing a bottom layer of the composite material structure,
retaining a retained layer of the composite material structure,
and fabricating the plurality of LED structures disposed on
the adhesive layer from the retained layer of the composite
material structure” to connect “the light-emitting assembly
including the plurality of LED structures” and “the wafer-
level substrate having the plurality of control circuits” with
each other via the adhesive layer.

[0010] These and other aspects of the present disclosure
will become apparent from the following description of the
embodiment taken in conjunction with the following draw-
ings and their captions, although variations and modifica-
tions therein may be affected without departing from the
spirit and scope of the novel concepts of the disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] The present disclosure will become more fully
understood from the following detailed description and
accompanying drawings.

[0012] FIG. 1is a flowchart of a method for manufacturing
amicro LED display according to a first embodiment of the
present disclosure.
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[0013] FIG. 2 is a schematic view of step S100 of the
method for manufacturing the micto LED display according
to the first embodiment of the present disclosure.

[0014] FIG. 3 is a schematic view of step S1021 of the
method for manufacturing the micro LED display according
to the first embodiment of the present disclosure.

[0015] FIG. 4 is a schematic view of step S1023 of the
method for manufacturing the micto LED display according
to the first embodiment of the present disclosure.

[0016] FIG. 5 is a schematic view of step S102(A) of the
method for manufacturing the micro LED display according
to the first embodiment of the present disclosure.

[0017] FIG. 6 is a schematic view of step S104(A) of the
method for manufacturing the micro LED display according
to the first embodiment of the present disclosure.

[0018] FIG. 7 is a schematic view of step S106(A) of the
method for manufacturing the micro LED display according
to the first embodiment of the present disclosure.

[0019] FIG. 8 is a schematic view of step S108(A) of the
method for manufacturing the micro LED display according
to the first embodiment of the present disclosure.

[0020] FIG. 9 is a schematic view of step S110(A) of the
method for manufacturing the micro LED display according
to the first embodiment of the present disclosure.

[0021] FIG. 10 is a flowchart of the method for manufac-
turing the micro LED display according to a second embodi-
ment of the present disclosure.

[0022] FIG. 11 is a schematic view of step S102(B) of the
method for manufacturing the micro LED display according
to the second embodiment of the present disclosure.
[0023] FIG. 12 is a schematic view of step S104(B) of the
method for manufacturing the micro LED display according
to the second embodiment of the present disclosure.
[0024] FIG. 13 is a schematic view of step S106(B) of the
method for manufacturing the micro LED display according
to the second embodiment of the present disclosure.
[0025] FIG. 14 is a schematic view of step S108(B) of the
method for manufacturing the micro LED display according
to the second embodiment of the present disclosure.
[0026] FIG. 15 is a schematic view of step S110(B) of the
method for manufacturing the micro LED display according
to the second embodiment of the present disclosure.

DETAILED DESCRIPTION OF THE
EXEMPLARY EMBODIMENTS

[0027] The present disclosure is more particularly
described in the following examples that are intended as
illustrative only since numerous modifications and varia-
tions therein will be apparent to those skilled in the art. Like
numbers in the drawings indicate like components through-
out the views. As used in the description herein and through-
out the claims that follow, unless the context clearly dictates
otherwise, the meaning of “a”, “an”, and “the” includes
plural reference, and the meaning of “in” includes “in” and
“on”. Titles or subtitles can be used herein for the conve-
nience of a reader, which shall have no influence on the
scope of the present disclosure.

[0028] The terms used herein generally have their ordinary
meanings in the art. In the case of conflict, the present
document, including any definitions given herein, will pre-
vail. The same thing can be expressed in more than one way.
Alternative language and synonyms can be used for any
term(s) discussed herein, and no special significance is to be
placed upon whether a term is elaborated or discussed
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herein. A recital of one or more synonyms does not exclude
the use of other synonyms. The use of examples anywhere
in this specification including examples of any terms is
illustrative only, and in no way limits the scope and meaning
of the present disclosure or of any exemplified term. Like-
wise, the present disclosure is not limited to various embodi-
ments given herein. Numbering terms such as “first”, “sec-
ond” or “third” can be used to describe various components,
signals or the like, which are for distinguishing one com-
ponent/signal from another one only, and are not intended to,
nor should be construed to impose any substantive limita-
tions on the components, signals or the like.

First Embodiment

[0029] Referring to FIG. 1, a method for manufacturing a
micro light-emitting dioxide (LED) display of a first
embodiment of the present disclosure is provided.

[0030] Firstly, referring to FIG. 1 and FIG. 2, a wafer-level
substrate 1 is provided. The wafer-level substrate 1 includes
a plurality of control circuits 11 and each of the control
circuits 11 has a conductive contact 110 (step S100). Further,
the wafer-level substrate 1 includes a wafer body 10 and a
plurality of ground circuits 12 built in the wafer-level
substrate 1. The plurality of control circuits 11 are built in
the wafer body 10. In addition, the conductive contact 110
of each of the control circuits 11 is exposed from the wafer
body 10 and each of the ground circuit 12 has a ground
contact 120 exposed from the wafer body 10. For example,
the wafer-level substrate 1 can be any one of a polished
silicon wafer, an epitaxial silicon wafer, an argon anneal
silicon wafer, a hai silicon wafer, and a silicon on insulator
silicon wafer. The control circuit 11 can be a complementary
metal-oxide-semiconductor (CMOS) control circuit. The
CMOS control circuit has a source S, a drain D, and a gate
G However, the present disclosure is not limited thereto.
[0031] Referring to FIG. 1, FIG. 3, and FIG. 4, a com-
posite material structure C and the wafer-level substrate 1
are connected with each other via an adhesive layer 2 (step
S102(A)). For example, a coeflicient of thermal expansion
of the adhesive layer 2 and a coefficient of thermal expan-
sion of the wafer-level substrate 1 are the same or similar to
each other. The adhesive layer 2 can be any one of a
polyetheretherketone (PEEK) adhesive layer, a benzocy-
clobutene (BCB) adhesive layer, and a hydrogen silsesqui-
oxane (HSQ) adhesive layer. However, the present disclo-
sure is not limited thereto.

[0032] For instance, referring to FIG. 1, FIG. 3, and FIG.
5, the step S102 of the present disclosure further includes
that the adhesive layer 2 is firstly formed on the wafer-level
substrate 1 as shown in FIG. 3 (step S1021). Then, the
composite material structure C is adhered to the adhesive
layer 2 to connect the composite material structure C with
the wafer-level substrate 1 as shown in FIG. 5 (step S1022
(A)). However, the example illustrated above is only one of
the available embodiments and should not be taken as
limiting the scope of the present disclosure.

[0033] For instance, referring to FIG. 1, FIG. 4, and FIG.
5, the step S102 of the present disclosure further includes
that the adhesive layer 2 is firstly formed on the composite
material structure C as shown in FIG. 4 (step S1023). Then,
the adhesive layer 2 is adhered to the wafer-level substrate
1 to connect the composite material structure C with the
wafer-level substrate 1 as shown in FIG. 5 (step S1024(A)).
However, the example illustrated above is only one of the
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available embodiments and should not be taken as limiting
the scope of the present disclosure.

[0034] Then, referring to FIG. 1, FIG. 5, and FIG. 6, a
bottom layer C1 of the composite material structure C is
removed and a retained layer C2 of the composite material
structure C is retained (step S104(A)). For example, the
bottom layer C1 of the composite material layer C can be a
sapphire material layer, and the retained layer C2 of the
composite material layer C can be a gallium nitride material
layer. Further, the bottom layer C2 can also be a quartz
bottom layer, a glass bottom layer, a silicon bottom layer, or
a bottom layer of any other material. Nevertheless, the
example illustrated above is one of the available embodi-
ments and should not be taken as limiting the scope of the
present disclosure.

[0035] For instance, referring to FIG. 1, FIG. 5, and FIG.
6, the step S104 of the present disclosure further includes
that a light from a laser light source [ produced by a laser
producing module M1 is firstly projected on a contact
interface between the bottom layer C1 and the retained layer
C2 to weaken a binding force between the bottom layer C1
and the retained layer C2 as shown in FIG. 5 (step S1041).
Then, the bottom layer C1 is removed from the retained
layer C2 by a removing module M2 so that the retained layer
C2 remains adhered to the adhesive layer 2 such that the
retained layer C2 is exposed outside as shown in FIG. 6 (step
$1042). It should be noted that, the removing module M2
can be a vacuum suction nozzle or any other clamping
devices.

[0036] However, the example illustrated above is only one
of the available embodiments and should not be taken as
limiting the scope of the present disclosure.

[0037] For instance, referring to FIG. 1, FIG. 5, and FIG.
6, the step S104 of the present disclosure further includes
that a location of a contact interface between the bottom
layer C1 and the retained layer C2 is firstly detected by a
location-detecting module M3, and the location-detecting
module M3 includes at least a sensing component M31 for
receiving a detecting wave as shown in FI1G. 5 (step S1043).
Then, a light from a laser light source L produced by a laser
producing module M1 is projected on the contact interface
between the bottom layer C1 and the retained layer C2 to
weaken a binding force between the bottom layer C1 and the
retained layer C2 as shown in FIG. 5 (step S1044). Subse-
quently, the bottom layer C1 is removed from the retained
layer C2 by a removing module M2 so that the retained layer
C2 remains adhered to the adhesive layer 2 such that the
retained layer C2 is exposed outside (step S1045). It should
be noted that, the location-detecting module M3 further
includes an emitting component M32 for emitting a detect-
ing wave. The detecting wave received by the sensing
component M31 can be provided by the emitting component
M32 or the laser producing module M1. However, the
example illustrated above is only one of the available
embodiments and should not be taken as limiting the scope
of the present disclosure.

[0038] Referring to FIG. 1, FIG. 6, and FIG. 7, a plurality
of LED structures 30 adhered to the adhesive layer 2 is
fabricated from the retained layer C2 of the composite
material structure C (step S106(A)). For example, the
retained layer C2 is fabricated into the plurality of LED
structures 30 by a semiconductor process or a non-semicon-
ductor process. Each of the LED structures 30 has a first
electrode terminal 301 and a second electrode terminal 302.
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The first electrode terminal 301 and the second electrode
terminal 302 are fabricated onto the corresponding LED
structures 30 by a subsequent processing. Furthermore, each
of the LED structures 30 includes an n-type conductive layer
N, a light-emitting layer M, and a p-type conductive layer P.
The n-type conductive layer N can be an n-type gallium
nitride material layer (n-GaN). The light-emitting layer M
can be a multiple quantum well (MQW) structure layer. The
p-type conductive layer P can be a p-type gallium nitride
material layer (p-GaN). However, the present disclosure is
not limited thereto.

[0039] Referring to FIG. 1, FIG. 7, and FIG. 8, an insu-
lating layer 4 is formed on the wafer-level substrate 1 and the
plurality of LED structures 30 (step S108(A)). For example,
the conductive contact 110 of each of the control circuits 11,
the ground contact 120 of each of the ground circuits 12, and
the first electrode terminal 301 and the second electrode
terminal 302 of each of the LED structures 3 are fully or
partially exposed from the insulating layer 4. It should be
noted that, the insulating layer 4 of the present disclosure
can be a single insulator or a combination of a plurality of
insulators. However, the present disclosure is not limited
thereto.

[0040] Then, referring to FIG. 1, FIG. 8. and FIG. 9, a
conductive structure 5 is formed and electrically connected
between the LED structures 30 and the control circuits 11
corresponding to each other (step S110(A)). For example,
the LED structures 30 can be a red LED, a green LED, or a
blue LED, but not limited thereto.

[0041] Further, referring to FIG. 9, the conductive struc-
ture 5 includes a plurality of first conductive layers 51 and
a plurality of second conductive layers 52. Each of the first
conductive layers 51 is electrically connected between the
corresponding first electrode terminal 301 and the corre-
sponding conductive contact 110. Each of the second con-
ductive layers 52 is electrically connected between the
corresponding second electrode terminal 302 and the corre-
sponding ground contact 120.

[0042] Further, referring to FIG. 9, each of the first con-
ductive layers 51 extends along the insulating layer 4 and
fully covers the corresponding first electrode terminal 301
and the corresponding conductive contact 110. Each of the
second conductive layers 52 extends along the insulating
layer 4 and fully covers the corresponding second electrode
terminal 302 and the corresponding contact 120.

[0043] In conclusion, referring to FIG. 9, a micro LED
display Z of the first embodiment of the present disclosure
is provided which includes a wafer-level substrate 1, an
adhesive layer 2, a light-emitting assembly 3, and a con-
ductive structure 5. The wafer-level substrate 1 includes a
plurality of control circuits 11. Each of the control circuits
11 has a conductive contact 110. The adhesive layer 2 is
disposed on the wafer-level substrate 1. The light-emitting
assembly 3 includes a plurality of LED structures 30 dis-
posed on the adhesive layer 2. The conductive structure 5 is
electrically connected between the LED structures 30 and
the control circuits 11 corresponding to each other.

[0044] For instance, referring to FIG. 9, the micro LED
display Z of the first embodiment of the present disclosure
includes a wafer-level substrate 1, an adhesive layer 2, a
light-emitting assembly 3, an insulating layer 4, and a
conductive structure 5. The wafer-level substrate 1 includes
awafer body 10, a plurality of control circuits 11 built in the
wafer body 10, and a plurality of ground circuits 12 built in
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the wafer body 10. Each of the control circuits 11 has a
conductive contact 110 exposed from the wafer body 10.
Each of the ground circuits 12 has a ground contact 120
exposed from the wafer body 10. The adhesive layer 2 is
disposed on the wafer body 10. The light-emitting assembly
3 includes a plurality of LED structure 30 disposed on the
adhesive layer 2 and not contacting the wafer-level substrate
1. Each of the LED structures 30 has a first electrode
terminal 301 and a second electrode terminal 302. The
insulating layer 4 is formed on the wafer-level substrate 1
and the light-emitting assembly 3. The conductive contact
110 of each of the control circuits 11, the ground contact 120
of each of the ground circuits 12, and the first electrode
terminal 301 and the second electrode terminal 302 of each
of the LED structures 30 are exposed from the insulating
layer 4. The conductive structure 5 includes a plurality of
first conductive layers 51 and a plurality of second conduc-
tive layers 52. Each of the first conductive layers 51 is
electrically connected between the corresponding first elec-
trode terminal 301 and corresponding conductive contact
110. Each of the second conductive layers 52 is electrically
connected between the corresponding second electrode ter-
minal 302 and corresponding ground contact 120. Therefore,
the LED structures 30 and the wafer-level substrate 1 are
separated and not in contact with the adhesive layer 2.

Second Embodiment

[0045] Referring to FIG. 10 to FIG. 15, a micro LED
display Z and a method for manufacturing the micro LED
display of a second embodiment of the present disclosure are
provided. According to a comparison of FIG. 10 with FIG.
1, a comparison of FIG. 11 with FIG. 5, a comparison of
FIG. 12 with FIG. 6, a comparison of FIG. 13 with FIG. 7,
a comparison of FIG. 14 with FIG. 8, and a comparison of
FIG. 15 with FIG. 9, the method for manufacturing the
micro LED display of the second embodiment of the present
disclosure includes that a plurality of composite material
structure C is firstly connected with a wafer-level substrate
1 via an adhesive layer 2 as shown in FIG. 10 and FIG. 11
(step S102(B)). Then, a bottom layer C1 of each of the
composite material structures C is removed and a retained
layer C2 of each of the composite material structures C is
retained as shown in FIG. 10 and FIG. 12 (step S104(B)).
Subsequently, a plurality of LED structures 30 are fabricated
from the retained layer C2 of each of the composite material
structures C as shown in FIG. 10 and FIG. 13 (step S106
(B)). Then, an insulating layer 4 is formed on the wafer-level
substrate 1 and the plurality of LED structures 30 as shown
in FIG. 10 and FIG. 14 (step S108(B)). Finally, a conductive
structure 5 is formed and electrically connected between the
LED structures 30 and the control circuits 11 corresponding
each other as shown in FIG. 10 and FIG. 15 (step S110(B)).
[0046] Further, referring to FIG. 15, each of the light-
emitting assemblies 3 includes a plurality of LED structures
30 disposed on the adhesive layer 2 and not contacting the
wafer-level substrate 1. The insulating layer 4 is formed on
the wafer-level substrate 1 and the plurality of light-emitting
assemblies 3. The plurality of light-emitting assemblies 3 are
disposed adjacent to each other to arrange into a pixel array.
For example, the adhesive layer 2 can be replaced by a
plurality of adhesive units which respectively correspond to
the LED structures 30. In other words, each of the LED
structures 30 is disposed on the wafer-level substrate 1 in
coordination with the corresponding adhesive unit. In prac-
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tice, each of the light-emitting assemblies 3 includes a
plurality of LED structures 30, but only one of the LED
structures 30 of each of the light-emitting assemblies 3 is
shown in FIG. 11 to FIG. 15 for ease of illustration.
[0047] Accordingly, each of the light-emitting assemblies
3 practically includes a plurality of LED structures 30 so
“each of the light-emitting assemblies 3 including a plurality
of LED structures 30” can adhere to “the wafer-level sub-
strate 1 including a plurality of control circuits 11” via the
adhesive layer 2. In other words, utilization of the adhesive
layer 2 in the second embodiment allows the plurality of
light-emitting assemblies 3 to be adhered to the wafer-level
substrate 1 causing the micro LED display Z to have a larger
displaying area by joining together the plurality of the
light-emitting assemblies 3.

[0048] Furthermore, the step of S102(B) further includes
that the adhesive layer 2 is formed on the wafer-level
substrate 1 (step S1021). Then, the composite material
structure C is adhered to the adhesive layer 2 to make the
composite material structure C connect with the wafer-level
substrate 1 (step S1022(B)). Or, the step of S102(B) further
includes that the adhesive layer 2 is formed on the composite
material structure C (step S1023). Then, the adhesive layer
2 is adhered to the wafer-level substrate 1 to make the
composite material structure C connect with the wafer-level
substrate 1 (step S1024(B)).

[0049] In conclusion, the micro LED display 7 and the
method for manufacturing the same of the present disclosure
have the technical features of “disposing the adhesive layer
2 on the wafer-level substrate 1, and the light-emitting
assembly 3 including the plurality of LED structures 30
disposed on the adhesive layer 2” or “connecting a com-
posite material structure C with the wafer-level substrate 1
via the adhesive layer 2, removing a bottom layer C1 of the
composite material structure C, retaining a retained layer C2
of the composite material structure C, and fabricating the
plurality of LED structures 30 disposed on the adhesive
layer 2 from the retained layer C2 of the composite material
structure C” to connect “the light-emitting assembly 3
including the plurality of LED structures 30” and “the
wafer-level substrate 1 having the plurality of control cir-
cuits 11” with each other via the adhesive layer 2.

[0050] It should be noted that, the retained layer C2 can be
fabricated into the plurality of LED structures 30 by semi-
conductor processing so that the size of each of the plurality
of LED structures 30 can be reduced and the distance
between any two adjacent LED structures 30 can be short-
ened to enhance an image resolution of the micro LED
display 7.

[0051] Further, in practice, each of the light-emitting
assemblies 3 includes a plurality of LED structures 30 so
that “each light-emitting assembly 3 including a plurality of
LED structures 30” can be adhered to “the wafer-level
substrate 1 having a plurality of control circuits 11”. In other
words, utilization of the adhesive layer 2 of the present
disclosure allows the plurality of light-emitting assemblies 3
to be adhered to the wafer-level substrate 1, causing the
micro LED display Z to have a larger displaying area by
joining together the plurality of the light-emitting assemblies
3.

[0052] The foregoing description of the exemplary
embodiments of the disclosure has been presented only for
the purposes of illustration and description and is not
intended to be exhaustive or to limit the disclosure to the
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precise forms disclosed. Many modifications and variations
are possible in light of the above teaching.

[0053] The embodiments were chosen and described in
order to explain the principles of the disclosure and their
practical application so as to enable others skilled in the art
to utilize the disclosure and various embodiments and with
various modifications as are suited to the particular use
contemplated. Alternative embodiments will become appar-
ent to those skilled in the art to which the present disclosure
pertains without departing from its spirit and scope.

What is claimed is:

1. A micro LED display, comprising:

a wafer-level substrate including a wafer body, a plurality
of control circuits built in the wafer body, and a
plurality of ground circuits built in the wafer body,
wherein each of the plurality of control circuits has a
conductive contact exposed from the wafer body, and
each of the plurality of ground circuits has a ground
contact exposed from the wafer body;

an adhesive layer disposed on the wafer body;

a light-emitting assembly including a plurality of LED
structures disposed on the adhesive layer and not
contacting the plurality of LED structures of the wafet-
level substrate, wherein each of the LED structures has
a first electrode terminal and a second electrode termi-
nal;

an insulating layer formed on the wafer-level substrate
and the light-emitting assembly, wherein the conduc-
tive contact of each of the control circuits, the ground
contact of each of the round circuits, and the first
electrode terminal and the second electrode terminal of
each of the LED structures are exposed from the
insulating layer; and

a conductive structure including a plurality of first con-
ductive layers and a plurality of second conductive
layers, wherein each of the first conductive layers is
electrically connected between the corresponding first
electrode terminal and the corresponding conductive
contact, and each of the second conductive layers is
electrically connected between the corresponding sec-
ond electrode terminal and the corresponding ground
contact.

2. The micro LED display according to claim 1, wherein
the wafer-level substrate is any one of a polished silicon
wafer, an epitaxial silicon wafer, an argon anneal silicon
wafer, a hai silicon wafer, and a silicon on insulator silicon
wafer, and the control circuit is a CMOS control circuit;
wherein a coeflicient of thermal expansion of the adhesive
layer and a coeflicient of thermal expansion of the wafer-
level substrate are the same or close to each other, and the
adhesive layer is any one of a polyetheretherketone adhesive
layer, a benzocyclobutene adhesive layer, and a hydrogen
silsesquioxane adhesive layer; wherein each of the LED
structures includes an n-type conductive layer, a light-
emitting layer, and a p-type conductive layer, the n-type
conductive layer is an n-type gallium nitride material layer,
the light-emitting layer is a multiple quantum well structure
layer, and the p-type conductive layer is a p-type gallium
nitride material layer; wherein each of the first conductive
layers extends along the insulating layer and fully covers the
corresponding first electrode terminal and the corresponding
conductive contact, and each of the second conductive layers
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extends along the insulating layer and fully covers the
corresponding second electrode terminal and the corre-
sponding ground contact.

3. A micro LED display, comprising:

a wafer-level substrate including a plurality of control
circuits, and each of the control circuits having a
conductive contact;

an adhesive layer disposed on the wafer-level substrate;

a light-emitting assembly including a plurality of LED
structures disposed on the adhesive layer; and

a conductive structure electrically connected between the
LED structures and the control circuits corresponding
to each other.

4. A method for manufacturing a micro LED display,

comprising:

providing a wafer-level substrate, wherein the wafer-level
substrate includes a plurality of control circuits, and
each of the control circuits has a conductive contact;

connecting a composite material structure with the wafer-
level substrate via an adhesive layer;

removing a bottom layer of the composite material struc-
ture and retaining a retained layer of the composite
material structure;

fabricating a plurality of LED structures disposed on the
adhesive layer from the retained layer of the composite
material structure; and

forming a conductive structure electrically connected
between the LED structures and the control circuits
corresponding to each other.

5. The method for manufacturing the micro LED display
according to claim 4, wherein the wafer-level substrate
includes a wafer body and a plurality of ground circuit built
in the wafer body; wherein the plurality of control circuits
are built in the wafer body, the conductive contact of each
of the control circuits is exposed from the wafer body, and
each of the ground circuits has a ground contact exposed
from the wafer body; wherein the LED structures and the
wafer-level substrate are separated by the adhesive layer and
not in contact with each other, and each of the LED structure
has a first electrode terminal and a second electrode termi-
nal.

6. The method for manufacturing the micro LED display
according to claim 5, wherein before the step of forming the
conductive structure, the method further comprises:

forming an insulating layer on the wafer-level substrate
and the light-emitting assembly, wherein the conduc-
tive contact of each of the control circuits, the ground
contact of each of the ground circuits, and the first
electrode terminal and the second electrode terminal of
each of the LED structures are exposed from the
insulating layer;

wherein the conductive structure includes a plurality of
first conductive layers and a plurality of second con-
ductive layers, each of the first conductive layers is
electrically connected between the corresponding first
electrode terminal and the corresponding conductive
contact, and each of the second conductive layers is
electrically connected between the corresponding sec-
ond electrode terminal and the corresponding ground
contact;

wherein each of the first conductive layers extends along
the insulating layer and fully covers the corresponding
first electrode terminal and the corresponding conduc-
tive contact, and each of the second conductive layers
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extends along the insulating layer and fully covers the
corresponding second electrode terminal and the cor-
responding ground contact.

7. The method for manufacturing the micro LED display
according to claim 4, wherein the bottom layer of the
composite material structure is a sapphire material layer, the
retained layer of the composite material structure is a
gallium nitride material layer; wherein the step of removing
the bottom layer and retaining the retained layer further
includes:

projecting a light from a laser light source produced by a

laser producing module on a contact interface between
the bottom layer and the retained layer to weaken a
binding force between the bottom layer and the retained
layer; and

removing the bottom layer from the retained layer by

using a removing module so that the retained layer
remains adhered to the adhesive layer to make the
retained layer exposed outside.

8. The method for manufacturing the micro LED display
according to claim 4, wherein the bottom layer of the
composite material structure is a sapphire material layer, the
retained layer of the composite material structure is a
gallium nitride material layer; wherein the step of removing
the bottom layer and retaining the retained layer further
includes:

detecting a location of a contact interface between the

bottom layer and the retained layer by using a location-
detecting module, and the location-detecting module
including at least a sensing component for receiving a
detecting wave;
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projecting a light from a laser light source produced by a
laser producing module on the contact interface
between the bottom layer and the retained layer to
weaken a binding force between the bottom layer and
the retained layer; and

removing the bottom layer from the retained layer by
using a removing module so that the retained layer
remains adhered to the adhesive layer to make the
retained layer exposed from the adhesive layer.

9. The method for manufacturing the micro LED display
according to claim 4, wherein the step of connecting the
composite material structure with the wafer-level substrate
via the adhesive layer further includes:

forming the adhesive layer on the wafer-level substrate;
and

adhering the composite material structure to the adhesive
layer to connect the composite material structure with
the wafer-level substrate.

10. The method for manufacturing the micro LED display
according to claim 4, wherein the step of connecting the
composite material structure with the wafer-level substrate
via the adhesive layer further comprises:

forming the adhesive layer on the composite material
structure; and

adhering the wafer-level substrate to the adhesive layer to
connect the composite material structure with the
wafer-level substrate.

* ok %k
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