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provided. Then the supplying substrate is overlaid in an
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of printed circuits correspondingly. After the LED chips are
detached from the supplying substrate, the supplying sub-
strate is removed. Then a sol-gel glass is filled into gaps
among the LED chips. Finally a second substrate is bonded
with the first substrate. The present disclosure is capable of
improving the yield rate and the reliability.
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forming a plurality of LED ¢hips on a supplying
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step 22« providing a first substrate with a plurality of groups of
printed circuits
overlaying the supply substrate in an inverted manner on

the first substrate, and making the LED chips aligned
with and attached onto the groups of printed circuits
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step 24 detaching the LED chips from the supplying substrate
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MICRO LED DISPLAY DEVICE AND
METHOD FOR MANUFACTURING SAME

FIELD OF THE DISCLOSURE

[0001] The disclosure relates to the field of display tech-
nologies, and more particularly to a micro light emitting
diode display device and a method for manufacturing a
micro light emitting diode display device.

BACKGROUND

[0002] A micro light emitting diode (LED) is a component
having a size of several microns to several hundreds of
microns. Since its size is only 1% of that of an ordinary
LED, distance between pixels can also be reduced from the
original millimeter level to micron level.

[0003] A micro light emitting diode display is a display
using a high density micro LED array as a display pixel
array. Inheriting the characteristics of LED, the advantages
of micro LED include low power consumption, high bright-
ness, ultra-high resolution and color saturation, fast
response, superior power saving, long life, and high effi-
ciency. In particular, its power consumption requires only
10% of a liquid crystal display (LCD) or 50% of an organic
light emitting display (OLED). Moreover, compared with
the organic light-emitting display, which is also a self-
luminous display, the brightness is still 30 times higher than
that and the resolution can reach 1500 PPI. In addition, it
also has the advantages of better material stability and no
image imprinting.

[0004] Currently, methods for manufacturing a micro LED
array includes chip bonding, wafer bonding, or thin film
transferring. In the chip bonding process, the micro LED
assembly must be manufactured on a supplying substrate
first, due to lattice matching, and then the micro LED bare
chip is separated from the supplying substrate by laser
lift-off (LLO). Next, micro transfer print (MTP) is per-
formed to transfer the LED bare chip to a receiving substrate
previously prepared a circuit pattern, thereby forming the
micro LED array. However, in the process of manufacturing
the micro LED array by the MTP technology, a transfer head
is required to transfer the micro LED array, and the structure
of the transfer head is relatively complicated, the reliability
is low, and additional manufacturing costs are required. Due
to the above-mentioned many problems with the transfer
head, the technology of wafer bonding has received atten-
tion and development in the field.

SUMMARY

[0005] On such basis, the present disclosure provides a
micro light emitting diode display device and a method for
manufacturing the same, capable of improving yield and
reliability.

[0006] The present disclosure provides a method for
manufacturing a micro light emitting diode display device,
the method comprising the following steps: forming a plu-
rality of light emitting diode chips on a supplying substrate;
providing a first substrate, wherein the first substrate defines
a plurality of groups of printed circuits; overlaying the
supplying substrate in an inverted manner on the first
substrate, and making the plurality of light emitting diode
chips aligned with and attached onto the plurality of groups
of printed circuits; detaching the plurality of light emitting
diode chips from the supplying substrate; removing the
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supplying substrate; forming a sol-gel glass on the first
substrate, wherein the sol-gel glass is filled into gaps among
the plurality of light emitting diode chipss; and bonding a
second substrate onto the first substrate.

[0007] In one embodiment, the surface of the second
substrate attaching to the first substrate defines a plurality of
phosphor films corresponding to the light emitting diode
chips one by one.

[0008] In one embodiment, the first substrate and/or the
second substrate are/is a glass substrate(s).

[0009] In one embodiment, the step of forming the sol-gel
glass on the first substrate comprising: forming the sol-gel
glass covering the plurality of light emitting diode chips and
the plurality of groups of printed circuits; and grinding the
sol-gel glass until upper surfaces of the plurality of light
emitting diode chips are exposed.

[0010] In one embodiment, after overlaying the supplying
substrate in an inverted manner on the first substrate com-
prising: forming a solder layer on the plurality of groups of
printed circuits; and reflow soldering the solder layer.
[0011] In one embodiment, forming the sol-gel glass on
the first substrate is performed in a vacuum environment.
[0012] In one embodiment, each of the plurality of light
emitting diode chips comprises a first metal electrode and a
second metal electrode, each of the plurality of groups of
printed circuits comprises a first driving electrode and a
second driving electrode, when the plurality of light emitting
diode chips are aligned with and attached onto the plurality
of groups of printed circuits, each the first metal electrode is
attached to the first driving electrode aligned therewith, each
the second metal electrode is attached to the second driving
electrode aligned therewith.

[0013] The present disclosure also provides a micro light
emitting diode display device, the micro light emitting diode
display device includes a first substrate comprising a plu-
rality of groups of printed circuits, a plurality of light
emitting diode chips aligned with and attached to the plu-
rality of groups of printed circuits, a sol-gel glass filled into
gaps among the plurality of light emitting diode chips, a
plurality of phosphor films correspondingly formed onto
upper surfaces of the plurality of light emitting diode chips,
and a second substrate located on the plurality of phosphor
films and bonded to the first substrate.

[0014] In one embodiment, the first substrate and/or the
second substrate are/is a glass substrate(s).

[0015] In one embodiment, each group of printed circuits
comprises a first driving electrode and a second driving
electrode, a lower surface of each light emitting diode chip
is formed with a first metal electrode and a second metal
electrode, and each first metal electrode is attached onto a
corresponding first driving electrode, each second metal
electrode is attached onto a corresponding second driving
electrode.

[0016] In one embodiment, the micro light emitting diode
display device further comprises a solder layer, the solder
layer is located between the first metal electrode and the first
driving electrode as well as located between the second
metal electrode and the second driving electrode.

[0017] In one embodiment, the distance between the first
metal electrode and the first driving electrode is different to
the distance between the second metal electrode and the
second driving electrode.

[0018] In one embodiment, the solder layer defines dif-
ferent thickness at different locations.
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[0019] In one embodiment, each of the plurality of light
emitting diode chips comprises an N-type semiconductor
layer, a light emitting layer, and a P-type semiconductor
layer arranged in sequence, a portion of the N-type semi-
conductor layer is exposed.

[0020] In one embodiment, each of the plurality of light
emitting diode chips each further comprise a first metal
electrode and a second metal electrode, the first metal
electrode is in contact with the P-type semiconductor layer,
and the second metal electrode is in contact with the exposed
N-type semiconductor layer.

[0021] In one embodiment, each group of printed circuits
comprises a first driving electrode and a second driving
electrode, each first metal electrode is aligned and electri-
cally communicating with a corresponding first driving
electrode, each second metal electrode is aligned and elec-
trically communicating with a corresponding second driving
electrode.

[0022] In one embodiment, a solder layer is sandwiched
between the first metal electrode and the first driving elec-
trode as well as sandwiched between the second metal
electrode and the second driving electrode.

[0023] The micro LED display device and method for
manufacturing the same of the present disclosure, can
greatly increase yield and reliability. Since the sol-gel glass
is applied and coated in a vacuum environment to be filled
into gaps among adjacent LED chips, it can fully and
adequately fill all gaps among related components. In addi-
tion to the effect of flattening the surface of the micro LED
array, it can further provides the effect of fixing and sup-
porting the micro LEDs, thereby reducing the chance of
breakage of the micro LED related components.

[0024] The above description is merely an overview of the
technical solution of the present disclosure. In order to more
clearly understand the technical means of the present dis-
closure, implement in accordance with the contents of the
specification, and the above and other objects, features, and
advantages of the present disclosure can be more clearly
understood, the following is a detailed description of the
preferred embodiment and the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] Accompanying drawings are for providing further
understanding of embodiments of the disclosure. The draw-
ings form a part of the disclosure and are for illustrating the
principle of the embodiments of the disclosure along with
the literal description. Apparently, the drawings in the
description below are merely some embodiments of the
disclosure, a person skilled in the art can obtain other
drawings according to these drawings without creative
efforts. In the figures:

[0026] FIG. 1a to FIG. 1f are cross-sectional views of
substrates of a micro LED display device, illustrating a
method for manufacturing a micro LED display device of
the present disclosure.

[0027] FIG. 2 is a flow chart of the method for manufac-
turing a micro LED display device according to one embodi-
ment of the present disclosure.

[0028] FIG. 3a is a cross-sectional view of a substrate of
amicro LED display device; showing LED chips formed on
a supplying substrate.

[0029] FIG. 35 is a cross-sectional view of a substrate of
a micro LED display device, showing LED chips attached
onto a first substrate.
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[0030] FIG. 3¢ is a cross-sectional view showing a manu-
factured micro LED display device.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0031] The specific structural and functional details dis-
closed herein are only representative and are intended for
describing exemplary embodiments of the disclosure. How-
ever, the disclosure can be embodied in many forms of
substitution, and should not be interpreted as merely limited
to the embodiments described herein.

[0032] In the description of the disclosure, terms such as
“center”, “transverse”, “above”, “below”, “left”, “right”,
“vertical”, “horizontal”, “top”, “bottom”, “inside”, “out-
side”, etc. for indicating orientations or positional relation-
ships refer to orientations or positional relationships as
shown in the drawings; the terms are for the purpose of
illustrating the disclosure and simplifving the description
rather than indicating or implying the device or element
must have a certain orientation and be structured or operated
by the certain orientation, and therefore cannot be regarded
as limitation with respect to the disclosure. Moreover, terms
such as “first” and “second” are merely for the purpose of
illustration and cannot be understood as indicating or imply-
ing the relative importance or implicitly indicating the
number of the technical feature. Therefore, features defined
by “first” and “second” can explicitly or implicitly include
one or more the features. In the description of the disclosure,
unless otherwise indicated, the meaning of “plural” is two or
more than two. In addition, the term “comprise” and any
variations thereof are meant to cover a non-exclusive inclu-
sion.

[0033] In the description of the disclosure, is should be
noted that, unless otherwise clearly stated and limited, terms
“mounted”, “connected with” and “connected to” should be
understood broadly, for instance, can be a fixed connection,
a detachable connection or an integral connection; can be a
mechanical connection, can also be an electrical connection;
can be a direct connection, can also be an indirect connec-
tion by an intermediary, can be an internal communication
of two elements. A person skilled in the art can understand
concrete meanings of the terms in the disclosure as per
specific circumstances.

[0034] The terms used herein are only for illustrating
concrete embodiments rather than limiting the exemplary
embodiments. Unless otherwise indicated in the content,
singular forms “a” and “an” also include plural. Moreover,
the terms “comprise” and/or “include” define the existence
of described features, integers, steps, operations, units and/
or components, but do not exclude the existence or addition
of one or more other features, integers, steps, operations,
units, components and/or combinations thereof.

[0035] The disclosure will be further described in detail
with reference to accompanying drawings and preferred
embodiments as follows.

[0036] FIG. 1a to FIG. 1f are cross-sectional views of
substrates of a micro LED display device, illustrating a
method for manufacturing a micro LED display device in
one embodiment of the disclosure.

[0037] As shown in FIG. 1a, a supplying substrate 10 is
provided, and a plurality of LED chips 100 are formed on the
supplying substrate 10. The plurality of LED chips 100 are
distributed on the supplying substrate 10 in a matrix array.
In one embodiment, the supplying substrate 10 is a sapphire
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substrate. The LED chips 100 each can be prepared as
follows. Firstly, a desired N type semiconductor layer, a light
emitting layer, and a P type semiconductor layer are sequen-
tially deposited on the supplying substrate 10, and then a
photolithographic etching step is performed to form the
plurality of LED chips 100 distributed in an array.

[0038] Next, as shown in FIG. 15, a first substrate 11 is
provided, the first substrate 11 has a plurality of groups of
printed circuits 110 printed thereon. In one embodiment, the
first substrate 11 is a glass substrate. With regard to the
groups of printed circuits 110, as shown in the figure, the
plurality of groups of printed circuits 110 corresponding to
the plurality of LED chips 100 on the supplying substrate 10,
one by one. That s, the distribution manner of the plurality
of groups of printed circuits 110 on the first substrate 11 is
the same and corresponds to the distribution manner of the
plurality of LED chips 100 on the supplying substrate 10. In
one embodiment, the first substrate 11 can be used as an
active component array substrate in a display panel. That is,
an upper surface of the first substrate 11 can be divided into
a plurality of pixel regions distributed in an array. Each pixel
region includes three sub-pixel regions of red, blue, and
green. The printed circuits 110 in each sub-pixel region
include a thin film transistor and a capacitor, configured for
connecting with a corresponding LED chip 100 and thereby
controlling and driving the LED chip 100 to emit light.
[0039] As shown in FIG. 1¢, the supplying substrate 10 is
inverted and overlaid on the first substrate 11, and the LED
chips 100 are aligned with and attached onto the groups of
printed circuits 110 correspondingly. In one embodiment, a
solder layer may be applied between the LED chips 100 and
the groups of printed circuits 110 to connect and bond the
LED chips 100 and the groups of printed circuits 110. That
is, in the step of overlaying the supplying substrate 10 in an
inverted manner onto the first substrate 11, the solder layer
is printed on the groups of printed circuits 110 of the first
substrate 11, and then reflow soldering is performed to the
solder layer, thereby bonding the LED chips 100 and the
groups of printed circuits 110.

[0040] In addition, as described above, due to that the
distribution manner of the plurality of groups of printed
circuits 110 on the first substrate 11 is substantially the same
as the distribution manner of the plurality of the LED chips
100, and the spaced distance between the groups of printed
circuits 110 is corresponding to the spaced distance between
the LED chips 100, when the supplying substrate 10 is
overlaid on the first substrate 11 in an inverted manner, each
LED chip 100 is exactly aligned with and corresponds to one
group of printed circuits 110. So each LED chip 100 can be
attached to an upper surface of the corresponding group of
printed circuits 110.

[0041] Next, as shown in FIG. 1¢, each LED chip 100 is
detached from the supplying substrate 10 and then fixed on
the corresponding group of printed circuits 110 in such a
manner that the supplying substrate 10 is irradiated with
laser light L, for example. Each LED chip 100 is bonded to
a corresponding sub-pixel region of the first substrate 11 to
complete the manufacture of the micro LED array. In
addition to the laser irradiation manner, the LED chips 100
can also be separated from the supplying substrate 10 by
etching in one embodiment.

[0042]  After the step of detaching the LED chips 100 from
the supplying substrate 10, the supplying substrate 10 can be
removed as shown in FIG. 1d.
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[0043] Next, referring to FIG. 1e, a sol-gel glass (SOG)
112 is formed on the first substrate 11 and adequately/
completely filled into gaps among the LED chips 100. In one
embodiment, the step of forming the sol-gel glass 112 on the
first substrate 11 is performed in a vacuum environment.
[0044] Then, as shown in FIG. 1f a second substrate 12 is
bonded onto the first substrate 11.

[0045] In one embodiment, when the sol-gel glass 112 is
formed on the first substrate 11, the sol-gel glass 112 covers
the LED chips 100 and the groups of printed circuits. 110.
The sol-gel glass 112 is ground until upper surfaces of the
LED chips 100 are exposed.

[0046] Inone embodiment, the second substrate 12 defines
a plurality of phosphor films 120 thereon, and the phosphor
films 120 are corresponding to and aligned with the LED
chips 100. As shown in the figure, the plurality of phosphor
films 120 are arranged on the second substrate 12 in an array
and respectively correspond to the plurality of LED chips
100. That is, the distribution manner of the plurality of
phosphor films 120 on the second substrate 12 is the same
and corresponds to the distribution manner of the LED.
chips 100 on the first substrate 11. Therefore, when the
second substrate 12 is covered on the first substrate 11, each
of the phosphor films 120 is located on a corresponding LED
chip 100, specifically the upper surface of each LED chip
100 is provided and in contact with a corresponding phos-
phor film 120. In addition, the second substrate 12 is a glass
substrate in one embodiment.

[0047] In one embodiment, the method of forming the
phosphor films 120 on a surface of the second substrate 12
is not limited, and it may be a method of attaching a film
layer, or a method of coating or spraying phosphor powders.
The formed phosphor films 120 are also arranged in a matrix
array and corresponding to the LED chips 100 one by one.
[0048] Except for forming the phosphor films 120 on the
surface of the second substrate 12, the phosphor films 120
may be directly formed on the upper surfaces of the LED
chips 100 in one embodiment. In addition, the phosphor
films 120 are made with different phosphors according to the
color of the corresponding sub-pixel region. In this way,
when blue lights or ultraviolet lights emitted from the LED
chips 100 are irradiated on the upper phosphor films 120,
different phosphors are excited, and different light rays such
as red light, blue light, and green light are respectively
generated.

[0049] Please referring to FIG. 2, FIG. 2 is a flow chart of
a method for manufacturing a micro LED display device
according to the disclosure. Steps of the method are
described as follows. Please also refer to the cross-sectional
views of the micro LED display device substrates shown in
FIG. 1a to FIG. 1A. First, the. LED chips 100 are formed on
the supplying substrate 10, in step 21. Next, the first sub-
strate 11 is provided in step 22, the first substrate 11 defines
the plurality of groups of printed circuits 110 thereon. Then,
the supplying substrate 10 is overlaid in an inverted manner
on the first substrate 11, and the LED chips 100 are corre-
spondingly aligned with and attached onto the printed cir-
cuits 110 in step 23. After that, the LED chips 100 can be
detached from the supplying substrate 10 by means of laser
irradiation or etching, in step 24. And, the supplying sub-
strate 10 is removed in step 25. Next, the sol-gel glass 112
is formed on the first substrate 11 and filled into gaps among
the LED chips 100, in step 26. Finally, the second substrate
12 is bonded to the first substrate 11 in step 27.
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[0050] The present disclosure also discloses a structure of
a micro LED display device. As shown in FIG. 1, the main
components of the micro LED display device 1 are
described below. The micro LED display device 1 includes
the first substrate 11, the plurality of LED chips 100, the
sol-gel glass 112, the plurality of phosphor films 120, and the
second substrate 12. The upper surface of the first substrate
11 is provided with the plurality of groups of printed circuits
110. The plurality of LED chips 100 are aligned with and
attached onto the groups of printed circuits 110 correspond-
ingly. The sol-gel glass 112 is adequately filled into gaps
among the LED chips. The plurality of phosphor films 120
are correspondingly formed on and aligned with the upper
surfaces of the LED chips 100. The second substrate 12 is
located on the phosphor films 120 and adhered to the first
substrate 11.

[0051] In one embodiment, the plurality of groups of
printed circuits 110 are arranged in a matrix array on the
upper surface of the first substrate 11, and each group of
printed circuits 110 correspond to one sub-pixel region. The
plurality of LED chips 100 correspond to and aligned with
the plurality of groups of printed circuits 110 one by one.

[0052] In addition, the sol-gel glass 112 adequately fills
the gaps among the adjacent LED chips 100, and adequately
fills the gap among the adjacent printed circuits 110. As
shown in the figure, the sol-gel glass 112 covers the first
substrate 11 and the printed circuits 110, and exposes only
the upper surfaces of the. LED chips 100.

[0053] In another embodiment, the first substrate 11 and
the second substrate 12 may be selected from transparent
substrates, such as glass substrates.

[0054] Referring to FIG. 3a to FIG. 35, these figures show
the detailed structures of the LED chips. FIG. 3a shows LED
chips manufactured on a supplying substrate, and FIG. 35
shows LED chips attached on a first substrate. In addition,
FIG. 3¢ shows a manufactured micro LED display device.

[0055] Referring to FIG. 3a, a plurality of LED chips 200
are provided on a supplying substrate 20. The plurality of
LED chips 200 are distributed on the supplying substrate 20
in a matrix array. In one embodiment, the supplying sub-
strate 20 is a sapphire substrate. The LED chips 200 each
include at least an N-type semiconductor layer 200a, a light
emitting layer 2005, a P-type semiconductor layer 200¢, a
first metal electrode 2001, and a second metal electrode
2002. Here, the N-type semiconductor layer 200a is formed
on an upper surface of the supplying substrate 20, the
light-emitting layer 2005 is formed on an upper surface of
the N-type semiconductor layer 2004, and the P-type semi-
conductor layer 200¢ is formed on an upper surface of the
light-emitting layer 2005.

[0056] In one embodiment, the size of the light emitting
layer 2006 and the P-type semiconductor layer 200c is
smaller than that of the N-type semiconductor layer 2004, so
when the light emitting layer 2005 and the P-type semicon-
ductor layer 200¢ are deposited on the N-type semiconduc-
tor layer 2004, they will not completely shield the N-type
semiconductor layer 200a, and a portion of the N-type
semiconductor layer 200a is exposed. The first metal elec-
trode 2001 and the second metal electrode 2002 are subse-
quently formed and are respectively located on an upper
surface of the P-type semiconductor layer 200¢ and the
upper surface of the N-type semiconductor layer 200a, as
shown in FIG. 3a.
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[0057] Referring to FIG. 34, after the LED chips 200 are
aligned with and attached onto a plurality of groups of
printed circuits 210 on a first substrate 21, the LED chips
200 located on the first substrate 21 will be in an inverted
state compared with the state in FIG. 3a. This is because the
alignment of the LED chips 200 is performed by inverting
the supplying substrate 20 onto the first substrate 21. That is,
the first metal electrode 2001 and the second metal electrode
2002 of the LED chip 200 become a lower surface of the
LED chip 200 and are aligned with a corresponding group
of printed circuits 210 below it.

[0058] In one embodiment, each group of printed circuits
210 includes a first driving electrode 2101 and a second
driving electrode 2102. When the LED chips 200 are aligned
to the groups of printed circuits 210, each first metal
electrode 2001 is attached onto a corresponding driving
electrode 2101, and each second metal electrode 2002 is
attached onto a corresponding second driving electrode
2102.

[0059] In one embodiment, there is a solder layer 211
between each LED chip 200 and the corresponding group of
printed circuits 210, the solder layer 211 is configured for
connecting and bonding the LED chip 200 and the corre-
sponding group of printed circuits 210. That is, the solder
layer 211 is located between the first metal electrode 2001
and the first driving electrode 2101 as well as located
between the second metal electrode 2002 and the second
driving electrode 2102, so as to bond the LED chip 200 onto
the printed circuits 210.

[0060] In one embodiment, as shown in FIG. 35, since the
heights of the first metal electrode 2001 and the second
metal electrode 2002 of the LED chip 200 have a stepped
difference, the solder layer 211 has different thickness at
different locations. A portion of the solder layer 211 sand-
wiched between the second metal electrode 2002 and the
second driving electrode 2102 has a larger thickness than a
portion of the solder layer 211 sandwiched between the first
metal electrode 2001 and the first driving electrode 2101.
[0061] As shown in FIG. 3¢, the main components of a
manufactured micro LED display device 2 are described
below. The micro LED display device 2 includes the first
substrate 21, the plurality of LED chips 200, a sol-gel glass
212, a plurality of phosphor films 220, and a second sub-
strate 22. The upper surface of the first substrate 21 is
provided with the plurality of groups of printed circuits 210,
each group of printed circuits 210 includes the first driving
electrode 2101 and the second driving electrode 2102. The
LED chips 200 are aligned with and attached onto the groups
of printed circuits 210 correspondingly. Each LED chip 200
at least includes the N-type semiconductor layer 200a, the
light emitting layer 2005, the P-type semiconductor layer
200c, the first metal electrode 2001, and the second metal
electrode 2002. As shown in the figure, the first metal
electrode 2001 is located on a lower side of the P-type
semiconductor layer 200¢, the second metal electrode 2002
is located on a lower side of the N-type semiconductor layer
200q, for aligning and electrically communicating with the
below first driving electrode 2101 and the second driving
electrode 2102 respectively. Moreover, each LED chip 200
is attached to the corresponding group of printed circuits 210
aligned therewith, by the solder layer 211 located between
the first metal electrode 2001 and the first driving electrode
2101 as well as located between the second metal electrode
2002 and the second driving electrode 2102. The sol-gel
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glass 212 adequately fills into gaps among the LED chips
200 and exposes the upper surfaces of the LED chips 200.
The phosphor films 220 each are formed on the upper
surface of the corresponding LED chip 200 aligned there-
with. The second substrate 22 is located on the phosphor
films 220 and bonded onto the first substrate 21.

[0062] In one embodiment. the method of forming the
phosphor films 220 on a surface of the second substrate 22
is not limited, and it may be a method of attaching a film
layer, or a method of coating or spraying phosphor powders.
The formed phosphor films 220 are arranged in a matrix
array and correspond to the LED chips 200 one by one.
Except for forming the phosphor films 220 on the surface of
the second substrate 22, the phosphor films 220 may be
directly formed on the upper surfaces of the LED chips 200
in one embodiment. In addition, the phosphor films 220 are
made with different phosphors according to the color of the
corresponding sub-pixel region. In this way, when blue
lights or ultraviolet lights emitted from the LED chips 100
irradiate the upper phosphor films 220, different phosphors
are excited, and different light rays such as red light, blue
light, and green light are respectively generated.

[0063] In addition, the sol-gel glass 212 is adequately
filled into gaps between the adjacent LED chips 200, and is
adequately filled into gaps between the adjacent printed
circuits 210.

[0064] That is, the sol-gel glass 212 thoroughly fills gaps
among the first metal electrode 2001, the second metal
electrode 2002, the first driving electrode 2101, and the
second driving electrode 2102.

[0065] In one embodiment, the first substrate 21 can be
used as an active array substrate. That is, an upper surface
of the first substrate 21 can be divided into a plurality of
pixel regions distributed in an array. Each pixel region
includes three sub-pixel regions of red, blue, and green. The
printed circuits 210 in each sub-pixel region are configured
for connecting with the corresponding LED chip 200, and
thereby controlling and driving the LED chip 200 to emit
light.

[0066] In one embodiment, the plurality of groups of
printed circuits 210 are arranged in a matrix array on the
upper surface of the first substrate 21, and each group of
printed circuits 210 correspond to one sub-pixel region. The
plurality of LED chips 200 correspond to the plurality of
groups of printed circuits 210 one by one.

[0067] The benefits brought by the present disclosure are
described below. The disclosure provides a new micro LED
display device and a method for manufacturing the same,
capable of greatly increasing yield and reliability. Since the
sol-gel glass is applied and coated in a vacuum environment
to be filled into gaps among adjacent LED chips, it can be
fully and adequately filled into all gaps among related
components. In addition to the effect of flattening the surface
of the micro LED array, it can further provides the effect of
fixing and supporting the micro LEDs, thereby reducing the
chance of breakage of the micro LED related components.
[0068] The foregoing contents are detailed description of
the disclosure in conjunction with specific preferred embodi-
ments and concrete embodiments of the disclosure are not
limited to these description. For the person skilled in the art
of the disclosure, without departing from the concept of the
disclosure, simple deductions or substitutions can be made
and should be included in the protection scope of the
application.
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What is claimed is:

1. A method for manufacturing a micro light emitting
diode display device, comprising:

forming a plurality of light emitting diode chips on a

supplying substrate;
providing a first substrate, wherein a plurality of groups of
printed circuits are formed on the first substrate;

overlaying the supplying substrate in an inverted manner
on the first substrate, and making the plurality of light
emitting diode chips aligned with and attached onto the
plurality of groups of printed circuits;

detaching the plurality of light emitting diode chips from

the supplying substrate;

removing the supplying substrate;

forming a sol-gel glass on the first substrate, wherein the

sol-gel glass is filled into gaps among the plurality of
light emitting diode chips; and

bonding a second substrate with the first substrate.

2. The method according to claim 1, wherein a surface of
the second substrate attached onto the first substrate is
disposed with a plurality of phosphor films, and the plurality
of phosphor films are corresponding to the light emitting
diode chips one by one.

3. The method according to claim 1, wherein at least one
of the first substrate and the second substrate is a glass
substrate.

4. The method according to claim 1, wherein forming the
sol-gel glass on the first substrate comprises:

forming the sol-gel glass covering the plurality of light

emitting diode chips and the plurality of groups of
printed circuits; and

grinding the sol-gel glass until upper surfaces of the

plurality of light emitting diode chips are exposed.

5. The method according to claim 1, wherein after over-
laying the supplying substrate in an inverted manner on the
first substrate, the method further comprises:

forming a solder layer on the plurality of groups of printed

circuits; and

reflow soldering the solder layer.

6. The method according to claim 1, wherein forming the
sol-gel glass on the first substrate is performed in a vacuum
environment.

7. The method according to claim 1, wherein each of the
plurality of light emitting diode chips comprises a first metal
electrode and a second metal electrode, each of the plurality
of groups of printed circuits comprises a first driving elec-
trode and a second driving electrode; when the plurality of
light emitting diode chips are aligned with and attached onto
the plurality of groups of printed circuits, each the first metal
electrode is attached onto the first driving electrode aligned
therewith, each the second metal electrode is attached onto
the second driving electrode aligned therewith.

8. A micro light emitting diode display device, compris-
ing:

a first substrate, comprising a plurality of groups of

printed circuits;

a plurality of light emitting diode chips, aligned with and

attached onto the plurality of groups of printed circuits;

a sol-gel glass, filled into gaps among the plurality of light

emitting diode chips;

a plurality of phosphor films, correspondingly formed

onto upper surfaces of the plurality of light emitting
diode chips; and
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a second substrate, located on the plurality of phosphor
films and bonded with the first substrate.

9. The micro light emitting diode display device accord-
ing to claim 8, wherein at least one of the first substrate and
the second substrate is a glass substrate.

10. The micro light emitting diode display device accord-
ing to claim 8, wherein each of the plurality of groups of
printed circuits comprise a first driving electrode and a
second driving electrode, a lower surface of each of the
plurality of light emitting diode chips is formed with a first
metal electrode and a second metal electrode, and each the
first metal electrode is attached onto the first driving elec-
trode aligned therewith, each the second metal electrode is
attached onto the second driving electrode aligned there-
with.

11. The micro light emitting diode display device accord-
ing to claim 10, further comprising:

a solder layer, located between the first metal electrode
and, the first driving electrode as well as located
between the second metal electrode and the second
driving electrode.

12. The micro light emitting diode display device accord-
ing to claim 11, wherein the distance between the first metal
electrode and the first driving, electrode is different to the
distance between the second metal electrode and the second
driving electrode.

13. The micro light emitting diode display device accord-
ing to claim 11, wherein the solder layer defines different
thickness at different locations.
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14. The micro light emitting diode display device accord-
ing to claim 8, wherein each of the plurality of light emitting
diode chips comprises an N-type semiconductor layer, a
light emitting layer, and a P-type semiconductor layer
arranged in sequence, a portion of the N-type semiconductor
layer is exposed.

15. The micro light emitting diode display device accord-
ing to claim 14, wherein each of the plurality of light
emitting diode chips further comprise a first metal electrode
and a second metal electrode, the first metal electrode is in
contact with the P-type semiconductor layer, and the second
metal electrode is in contact with the exposed N-type
semiconductor layer.

16. The micro light emitting diode display device accord-
ing to claim 15, wherein each of the plurality of groups of
printed circuits comprises a first driving electrode and a
second driving electrode, each the first metal electrode is
aligned and electrically communicating with the first driving
electrode aligned therewith, each the second metal electrode
is aligned and electrically communicating with the second
driving electrode aligned therewith.

17. The micro light emitting diode display device accord-
ing to claim 16, wherein a solder layer is sandwiched
between the first metal electrode and the first driving elec-
trode as well as sandwiched between the second metal
electrode and the second driving electrode.

* ok %k
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