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Disclosed is a micro light emitting diode (LED) display
device which is capable of implementing a full color of high
resolution, the micro LED display device including: a micro
LED driving substrate (backplane) in which a plurality of
CMOS cells is arranged in rows and columns; and a micro
LED panel which is flip-chip bonded onto the micro LED
driving substrate, and includes a plurality of micro LED
pixels electrically connected with the plurality of CMOS
cells, in which the micro LED panel includes the plurality of
micro LED pixels formed by etching a first surface of an
emission structure along a unit pixel region, and a plurality
of separators formed on a second surface of the emission
structure corresponding to positions of portions formed by
etching the emission structure in a vertical direction.
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MICRO LED DISPLAY DEVICE AND
METHOD OF FABRICATING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a continuation of U.S. applica-
tion Ser. No. 15/888,943, filed on Feb. 5, 2018, which claims
the priority to and the benefit of Korean Patent Application
No. 10-2017-0051892, filed in the Korean Intellectual Prop-
erty Office on Apr. 21, 2017, the entire contents of which are
incorporated herein by reference.

BACKGROUND OF THE DISCLOSURE

1. Field of the Disclosure

[0002] The present invention relates to a micro light
emitting diode (LED) display device and a method of
fabricating the same, and more particularly, to a micro LED
display device which has a separator structure between
micro LED pixels, and a method of fabricating the same.

2. Background of the Disclosure

[0003] A light emitting diode (LED) is a sort of semicon-
ductor device which converts electric energy to light energy.
The LED has advantages in low power consumption, semi-
permanent life, high response speed, safety, and eco friend-
liness. compared to an existing light source, such as fluo-
rescent light and incandescent light.

[0004] In this respect, a lot of research on replacement of
the existing light source with the LED has been conducted,
and there increases the case in which the LED is used as a
light source of a lighting device, such as various lamps used
in indoor and outdoor places, a liquid crystal display device,
an electronic display, and a streetlamp.

[0005] Recently, an LED industry makes a new attempt to
be applied to various industries beyond an existing tradi-
tional lighting range, and particularly, research is actively
conducted in a low power driven flexible display field, an
attachment-type information display device field for moni-
toring a human body, a vital reaction and deoxyribonucleic
acid (DNA) sensing field, a bio convergence field for
verifying effectiveness of optogenetics, and a photonics
textile field in which a conductive fiber is combined with an
LED light source.

[0006] In general, when an LED chip is fabricated in a size
of several to several tens of micros which is small, it is
possible to overcome a disadvantage in that the LED chip is
broken when an inorganic material is bent according to a
characteristic of the inorganic material, and it is possible to
broadly apply the LED chip to various application fields up
to a wearable device and a medical device for body inser-
tion, as well as the foregoing flexible display, by giving
flexibility by transferring the LED chip to a flexible sub-
strate. However, when the LED light source is applied to the
foregoing application fields, it is necessary to develop a light
source which is thin and flexible, and has a size in a micro
level, and in order to give flexibility to the LED, there is a
demand for a process of transferring a separated thin film
GaN layer to a flexible substrate in an individual or desired
arrangement.

[0007] According to the research and development on the
micro LED technology field, there currently exists a micro
LED panel fabricating technology which is capable of
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implementing one color (that is, red, green, and blue), but a
micro LED panel fabricating technology which is capable of
implementing a full color has not been reported in the
academic world or the industrial world as yet. Accordingly,
it is necessary to develop a micro LED panel which is
capable of implementing a full color.

SUMMARY OF THE DISCLOSURE

[0008] An object of the present invention is to solve the
foregoing problems and other problems. Another object of
the present invention is to provide a micro light emitting
diode (LED) display device having a structure in which a
plurality of separators is repeatedly formed on a growth
substrate corresponding to locations between micro LED
pixels, and a method of fabricating the same.

[0009] Another object of the present invention is to pro-
vide a micro light emitting diode (LED) display device
having a structure in which a plurality of separators is
repeatedly formed on a first conductive semiconductor layer
corresponding to locations between micro LED pixels, and
a method of fabricating the same.

[0010] Another object of the present invention is to pro-
vide a micro light emitting diode (LED) display device
which is capable of implementing a full color by injecting an
R/G/B color light changing material between separators, and
a method of fabricating the same.

[0011] Another object of the present invention is to pro-
vide a micro light emitting diode (LED) display device
which 1s capable of implementing a full color by injecting a
fluorescent substance for emitting a white color between
separators and disposing a color filter on the fluorescent
substance, and a method of fabricating the same.

[0012] An exemplary embodiment of the present inven-
tion provides a micro light emitting diode (LED) display
device, including: a micro LED driving substrate (back-
plane) in which a plurality of CMOS cells is arranged in
rows and columns; and a micro LED panel which is flip-chip
bonded onto the micro LED driving substrate, and includes
a plurality of micro LED pixels electrically connected with
the plurality of CMOS cells, in which the micro LED panel
includes the plurality of micro LED pixels formed by
etching a first surface of an emission structure along a unit
pixel region, and a plurality of separators formed on a
second surface of the emission structure corresponding to
positions of (dent) portions formed by etching the emission
structure in a vertical direction.

[0013] Another exemplary embodiment of the present
invention provides a method of fabricating a micro light
emitting diode (LED) display device, the method including:
fabricating a micro LED driving substrate (backplane) in
which a plurality of CMOS cells is arranged in rows and
columns; fabricating a micro LED panel including a plural-
ity of micro LED pixels formed by etching a first surface of
an emission structure along a unit pixel region, and corre-
sponding to the plurality of CMOS cells; disposing a plu-
rality of bumps on the micro LED driving substrate, and
flip-chip bonding the micro LED panel on the micro LED
driving substrate on which the plurality of bumps is dis-
posed; coating a second surface of the emission structure
with a photo resist, disposing mask patterns on the photo
resist, and performing an exposure process of emitting light;
and forming a plurality of separators on the second surface
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of the emission structure by performing a developing pro-
cess on the photo resist which passes through the exposure
process.

[0014] The effects of the micro LED display device and
the method of fabricating the same according to the exem-
plary embodiments of the present invention will be
described below.

[0015] According to at least one of the exemplary embodi-
ments of the present invention, the plurality of separators is
periodically disposed on the growth substrate corresponding
to the locations between the pixels, thereby effectively
removing color interference between the pixels and easily
applying the R/G/B color light changing materials onto the
growth substrate.

[0016] According to at least one of the exemplary embodi-
ments of the present invention, the plurality of separators is
periodically disposed on the emission structure correspond-
ing to the locations between the pixels, thereby effectively
removing color interference between the pixels, minimizing
light scattering due to the growth substrate, and easily
applying the R/G/B color light changing materials onto the
emission structure.

[0017] According to at least one of the exemplary embodi-
ments of the present invention, the plurality of separators is
periodically disposed on the emission structure correspond-
ing to locations between the pixels, thereby effectively
removing color interference between the pixels, minimizing
light scattering due to the growth substrate, and easily
applying the white light emitting fluorescent substance onto
the emission structure.

[0018] However, the effects achieved by the micro LED
display device and the method of fabricating the same
according to the exemplary embodiments of the present
invention are not limited to the foregoing matters, and
non-mentioned other effects may be clearly appreciated to
those skilled in the art on the basis of the descriptions below.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] FIG. 11is a cross-sectional view illustrating a micro
LED display device according to a first exemplary embodi-
ment of the present invention.

[0020] FIG. 2 is a diagram referred for illustrating the
number of pixels and a size of a micro LED panel.

[0021] FIG. 3 is a diagram illustrating an operation of
driving a micro LED panel through a CMOS backplane.
[0022] FIG. 4 is a diagram referred for describing a
relationship between a size of a quantum dot and a luminous
color.

[0023] FIGS. 5A to 5G are diagrams illustrating a method
of fabricating the micro LED display device according to the
first exemplary embodiment of the present invention.
[0024] FIG. 6 is a cross-sectional view illustrating a micro
LED display device according to a second exemplary
embodiment of the present invention.

[0025] FIGS. 7A to TH are diagrams illustrating a method
of fabricating the micro LED display device according to the
second exemplary embodiment of the present invention.
[0026] FIG. 8is a cross-sectional view illustrating a micro
LED display device according to a third exemplary embodi-
ment of the present invention.

[0027] FIG. 9 is a diagram illustrating an example of a
structure of a color filter related to the present invention.
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[0028] FIGS. 10A to 10H are diagrams illustrating a
method of fabricating the micro LED display device accord-
ing to the third exemplary embodiment of the present
invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0029] Hereinafter, exemplary embodiments disclosed in
the present specification will be described in detail with
reference to the accompanying drawings, and the same or
similar constituent elements are denoted by the same refer-
ence numerals regardless of a sign of the drawing, and
repeated description thereof will be omitted. Hereinafter, in
the description of the exemplary embodiments of the present
invention, a case where each layer (film), a region, a pattern,
or structures are formed “on” or “under” a substrate, each
layer (film), a region, a pad, or patterns includes all of the
cases in which each layer (film), the region, the pattern, or
the structures are directly formed “on” or “under” the
substrate, each layer (film), the region, the pad, or the
patterns, or intervening constituent elements are present.
Further, a reference of “on” or “under” each layer is
described with reference to the drawings. In the drawings,
for convenience and clearness of description, a thickness or
a size of each layer is exaggerated, omitted, or schematically
illustrated. Further, a size of each constituent element does
not totally reflect an actual size.

[0030] In describing the exemplary embodiments dis-
closed in the present specification, a detailed explanation of
known related technology may be omitted so as to avoid
unnecessarily obscuring the subject matter of the exemplary
embodiments disclosed in the present specification. Further,
the accompanying drawings are provided for helping easy
understanding of the exemplary embodiments disclosed in
the present specification, and the technical spirit disclosed in
the present specification is not limited by the accompanying
drawings, and it will be appreciated that the present inven-
tion includes all of the modifications, equivalent matters,
and substitutes included in the spirit and the technical scope
of the present invention.

[0031] The present invention proposes a micro light emit-
ting diode (LED) display device which includes a separator
structure formed on a growth substrate or an emission
structure corresponding to locations between pixels to
implement a full color, and a method of fabricating the same.
Hereinafter, in the present exemplary embodiment, the
micro LED display device may be formed by flip-chip
bonding a micro LED panel including a plurality of micro
LED pixels and a CMOS backplane including a plurality of
CMOS cells for independently driving the plurality of micro
LED pixels through bumps.

[0032] Hereinafter, various exemplary embodiments of
the present invention will be described in detail with refer-
ence to the drawings.

First Exemplary Embodiment

[0033] FIG. 11is a cross-sectional view illustrating a micro
LED display device according to a first exemplary embodi-
ment of the present invention.

[0034] Referring to FIG. 1, the micro LED display device
100 according to the first exemplary embodiment of the
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present invention may include a micro LED driving sub-
strate (or a CMOS backplane) 130, a micro LED panel, and
a plurality of bumps 135.

[0035] The micro LED panel is an LED panel including an
array structure in which a plurality of micro LED pixels
stacked on a wafer is arranged in a matrix form, and may
serve to output R/G/B light corresponding to image signals
of an image display device. In this case, the plurality of
micro LED pixels may be formed by any one of a blue LED,
a green LED, a red LED, and a UV LED, but is not limited
thereto.

[0036] For example, as illustrated in FIG. 2, the micro
LED panel may include micro LED pixels arranged in a
plurality of rows 720 and a plurality of columns 1280.
Further, each of the plurality of micro LED pixels config-
uring the micro LED panel may be formed in a size of 8
pumx8 pm. However, the micro LED display device 100 may
be fabricated by changing the number of pixels and a pixel
size of the micro LED panel and the like according to a
usage and the kind of an image display device, which is
apparent to those skilled in the art.

[0037] The micro LED panel may include an emission
structure (or the plurality of micro LED pixels 120), a
growth substrate 110 on the emission structure 120, a
plurality of separators 140 on the growth substrate 110,
R/G/B color light changing materials 150, 160, and 170
positioned between the separators, and the like.

[0038] The emission structure 120 may include a first
conductive semiconductor layer, an active layer under the
first conductive semiconductor layer, a second conductive
semiconductor laver under the active layer, a second con-
ductive metal layer under the second conductive semicon-
ductor layer, and a first conductive metal layer under the first
conductive semiconductor layer, and a passivation layer. The
emission structure 120 may emit light of different wave-
lengths according to a composition ratio of a compound
semiconductor.

[0039] The first conductive semiconductor layer may
include a compound semiconductor of II-V group elements
in which an n-type dopant is doped. The first conductive
semiconductor layer may be selected from semiconductor
materials, for example, InAlGaN, GaN, AlGaN, AllN,
InGaN, AIN, and InN, having an empirical formula of
In,ALGa, . N (0=x<l, Osy<l, O=x+y=<l), and an n-type
dopant, such as Si, Ge, and Sn, may be doped.

[0040] The active layer is a layer in which electrons (or
holes) injected through the first conductive semiconductor
layer and holes (or electrons) injected through the second
conductive semiconductor layer meet to emit light by a
difference in a band gap of an energy band according to a
forming material of the active layer. The active layer may be
formed in any one of a single quantum well structure, a
multi-quantum well (MQW) structure, a quantum dot struc-
ture, or a quantum wire structure, but is not limited thereto.
The active layer may be formed of a semiconductor material
having an empirical formula of In Al Ga,_, N (0=x=<l,
O<y=l, O=x+y=<1). When the active layer is formed in the
MQW structure, the active layer may be formed by alter-
nately stacking a plurality of well layers and a plurality of
barrier layers.

[0041] The second conductive semiconductor layer may
include a compound semiconductor of II-V group elements
in which a p-type dopant is doped. The second conductive
semiconductor layer may be selected from semiconductor

Jul. 9, 2020

materials, for example, InAlGaN, GaN, AlGaN, InGaN,
AllnN, AIN, InN, having an empirical formula of In A-
1,Ga,_, N (0=x=l, O=ys=1, Osx+y=1), and a p-type dopant,
such as Mg, Zn, Ca, Sr, and Ba, may be doped.

[0042] The second conductive metal layer (that is, a p
electrode) may be formed on the second conductive semi-
conductor layer, and the first conductive metal layer (that is,
an n electrode) may be formed on the first conductive
semiconductor layer. The first and second conductive metal
layers provide power to the plurality of micro LED pixels
formed in the micro LED panel.

[0043] The second conductive metal layer may be dis-
posed on the second conductive semiconductor layer corre-
sponding to each of the micro LED pixels, and may be
electrically connected with each CMOS cell 131 provided in
a micro LED driving substrate 130 through a bump 135,
respectively. In the meantime, as another exemplary
embodiment, when a reflective layer (not illustrated), such
as a distributed Bragg reflector (DBR) is present on the
second conductive semiconductor layer, the second conduc-
tive metal layer may be disposed on the reflective layer.
[0044] The first conductive metal layer may be formed on
a mesa-etched region of the first conductive semiconductor
layer, and may be formed while being spaced apart from the
plurality of micro LED pixels by a predetermined distance.
The first conductive metal layer may be formed on the first
conductive semiconductor layer so as to have a predeter-
mined width along an outer region of the micro LED panel.
A height of the first conductive metal layer may be formed
to be substantially the same as a height of the plurality of
micro LED pixels. The first conductive metal layer is
electrically connected with a common cell 132 of the micro
LED driving substrate 130 by the bump 135 to serve as a
common electrode of the micro LED pixels. For example,
the first conductive metal layer may be a common ground.
[0045] The passivation layer may be formed on at least
one lateral surface of the first conductive semiconductor
layer, the active layer, the second conductive semiconductor
layer, and the first and second conductive metal layers. The
passivation layer may be formed to electrically protect the
first conductive semiconductor layer, the active layer, and
the second conductive semiconductor layer, and may be
formed of, for example, SiO,, SiO,, SiON,, Si;N,, ALO;,
but is not limited thereto.

[0046] The growth substrate 110 may be formed of at least
one of materials having transparency, for example, sapphire
(ALO,), a single crystal substrate, SiC, GaAs, GaN, ZnQ,
AIN, Si, GaP, InP, and Ge, but is not limited thereto.
[0047] The plurality of separators (or partitions or barrier
ribs) 140 may be formed on a flat surface, on which the
emission structure 120 is not stacked, between two surfaces
of the growth substrate 110. The plurality of separators 140
may be disposed on the growth substrate 110 corresponding
to locations (that is, regions in which the active layer and the
second conductive semiconductor layer are etched) between
pixels to minimize color mixing between the pixels. The
plurality of separators 140 may be fabricated by a photoli-
thography process. Accordingly, the plurality of separators
140 may be formed of a photo resist (PR). The PR refers to
a material which is selectively removing a portion which
receives light and a portion which does not receive light
during a subsequent development processing process by
using a characteristic in which the PR receives light at a
specific wavelength, so that solubility of the PR in a devel-
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oper is changed. As the PR, a polymer compound may be
used, but the PR is not limited thereto. In the meantime, as
another exemplary embodiment, the plurality of separators
140 may also be formed of a ceramic material, not the
polymer compound. In this case, the wet or dry etching
process may be added to the photolithography process.
[0048] Heights of the separators 140 may be formed to be
almost the same, and a gap between the separators 140 may
be formed to be the same as a size of the pixel.

[0049] The R/G/B color light changing materials (or the
R/G/B fluorescent substances) 150, 160, and 170 may be
disposed between the separators to change wavelengths of
light emitted from the LEDs (that is, the pixels), respec-
tively. The R/G/B color light changing materials 150, 160,
and 170 used in the micro LED panel 100 may be changed
according to the kind of wavelength emitted by the LED.
[0050] As the red emitting fluorescent substance 150,
GaAlAs, (Y, GA)BO,:Fu*, Y,0,:Fu, and the like may be
used, but the red emitting fluorescent substance 150 is not
limited thereto. As the green emitting fluorescent substance
160, GaP:N, Zn,Si0,:Mn, ZnS:Cu, Al, and the like may be
used, but the green emitting fluorescent substance 160 is not
limited thereto. As the blue emitting fluorescent substance
170, GaN, BaMgAl, ,0,,:Eu?*, ZnS:Ag, and the like may be
used, but the blue emitting fluorescent substance 170 is not
limited thereto.

[0051] As the R/G/B color light changing materials 150,
160, and 170, a quantum dot may be used. The quantum dot
is a semiconductor nano particle of which a diameter has a
size of several nanometers (nm), and has a quantum mechan-
ics characteristic, such as a quantum confinement effect.
Herein, the quantum confinement effect means a phenom-
enon in which as a size of a semiconductor nano particle is
decreased, a band gap energy is increased (inversely, a
wavelength is decreased). The quantum dot fabricated by a
chemical synthesis process may implement a desired color
only by adjusting a particle size without changing a material
thereof. For example, as illustrated in FIG. 4, according to
the quantum confinement effect, as a size of a nano particle
is small, a quantum dot may emit blue light having a short
wavelength, and as a size of a nano particle is large, a
quantum dot may emit red light having a long wavelength.
[0052] The quantum dot may be a II-VI, ITI-V, or IV group
material, and particularly, may be CdSe, CdTe, CdS, ZnSe,
ZnTe, ZnS, InP, GaP, GalnP,, PbS, Zn0O, TiO,, Agl, AgBr,
Hg,,, PbSe, In,S;, In,Se;, Cd,P,, Cd,As,, or GaAs. Further,
the quantum dot may have a core-shell structure. Herein, a
core may include any one material selected from the group
consisting of CdSe, CdTe, CdS, ZnSe, ZnTe, ZnS, HgTe, and
HgS, and a shell may include any one material selected from
the group consisting of CdSe, CdTe, CdS, ZnSe, ZnTe, ZnS,
HgTe, and HgsS.

[0053] The micro LED driving substrate 130 may be
disposed so as to face the micro LED panel, and may serve
to drive the plurality of micro LED pixels provided in the
micro LED panel in response to an input image signal.
[0054] The micro LED driving substrate 130 may include
an active matrix circuit unit including the plurality of CMOS
cells 131 for individually driving the plurality of micro LED
pixels, and a common cell 132 disposed in an outer region
of the active matrix circuit unit. Examples of the micro LED
driving substrate 130 may include a silicon (Si) substrate or
a PCB substrate, but the micro LED driving substrate 130 is
not limited thereto.
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[0055] Each of the plurality of CMOs cells 131 provided
in the active matrix circuit unit is electrically connected to
the corresponding micro LED pixel through the bump 135.
Each of the plurality of CMOs cells 131 is an integrated
circuit (IC) for individually driving the corresponding micro
LED pixel. Accordingly, each of the plurality of CMOS cells
131 may be a pixel driving circuit including two transistors
and one capacitor, and when the micro LED panel is
flip-chip bonded to the micro LED driving substrate 130 by
using the bumps 135, each of the plurality of CMOS cells
131 may be configured in a form in which the individual
micro LED pixel is disposed between a drain terminal and
a common ground terminal of the transistor of the pixel
driving circuit according to the equivalent circuit.

[0056] The common cell 132 disposed in the outer region
of the active matrix circuit unit may include a data driver IC
and a scan driver IC. For example, as illustrated in FIG. 3,
the plurality of micro LED pixels (not illustrated) config-
uring the micro LED panel may be positioned at crossing
points of a plurality of scanning lines 325 and a plurality of
data lines 315. The plurality of scanning lines 325 input to
the plurality of micro LED pixels are controlled by the scan
driver IC 320, and the plurality of data lines 315 input to the
plurality of micro LED pixels are controlled by the data
driver IC 310.

[0057] A control operation of the micro LED panel
through the micro LED driving substrate 130 will be simply
described. The scan driver IC 320 turns on the pixel by
inputting a high (H) signal to any one or more of the plurality
of scanning lines 325 while scanning all of the plurality of
scanning lines 325 when providing image data. In the
meantime, when the data driver IC 310 provides image data
to the plurality of data lines 315, the pixels which are in a
turn-on state in the scanning lines allow the image data to
pass through and the corresponding image data is displayed
through the micro LED panel. By this manner, a display for
one frame is completed while all of the scanning lines are
sequentially scanned.

[0058] As described above, in the micro LED display
device according to the first exemplary embodiment of the
present invention, the plurality of separators is periodically
disposed on the growth substrate corresponding to the
locations between the pixels, thereby effectively removing
color interference between the pixels and easily applying the
R/G/B color light changing materials onto the growth sub-
strate.

[0059] FIGS. 5A to 5G are diagrams illustrating a method
of fabricating the micro LED display device according to the
first exemplary embodiment of the present invention.
[0060] Referring to FIG. SA, the emission structure 120
may be formed by sequentially growing the first conductive
semiconductor layer 121, the active layer 122, and the
second conductive semiconductor layer 123 on the growth
substrate 110.

[0061] The growth substrate 110 may be formed of at least
one of materials having transparency, for example, sapphire
(ALO,), a single crystal substrate, SiC, GaAs, GaN, ZnQ,
AIN, Si, GaP, InP, and Ge, but is not limited thereto.
[0062] The first conductive semiconductor layer 121 may
be selected from semiconductor materials, for example,
InAlGaN, GaN, AlGaN, AllnN, InGaN, AIN, and InN,
having an empirical formula of In Al Ga, . N (0=xsl,
O=<y=1, O<x+y<l), and an n-type dopant, such as Si, Ge, and
Sn, may be doped. The first conductive semiconductor layer
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121 may be formed by injecting trimethyl gallium (TMGa)
gas, ammonia (NH;) gas, and xylene (SiH,) gas to a
chamber together with hydrogen gas. An undoped semicon-
ductor layer (not illustrated) and/or a buffer layer (not
illustrated) may be further included between the growth
substrate 110 and the first conductive semiconductor layer
121, but the present invention is not limited thereto.
[0063] The active layer 122 may be formed of a semicon-
ductor material having an empirical formula of In Al Ga, _
x-yN (0=x=1, O<y=1, O=x+y=1). The active layer 122 may be
formed by injecting trimethyl gallium (TMGa) gas, trim-
ethyl indium (TMIn) gas, and ammonia (NH;) gas to a
chamber together with hydrogen gas.

[0064] The second conductive semiconductor layer 123
may be selected from semiconductor materials, for example,
InAlGaN, GaN, AlGaN, InGaN, AlInN, AIN, InN, having an
empirical formula of In, ALGa, . N (0=x<l, O=y=l, O<x+
y=1), and a p-type dopant, such as Mg, Zn, Ca, Sr, and Ba,
may be doped. The second conductive semiconductor layer
123 may be formed by injecting trimethyl gallium (TMGa)
gas, ammonia (NH;) gas, and biacetyl cyclopentadienyl
magnesium (BtCp,Mg){Mg(C,HsCsH,),} gas to a chamber
together with hydrogen gas.

[0065] Referring to FIG. 5B, a plurality of LEDs (that is,
the plurality of micro LED pixels) may be formed by
performing isolation etching on the emission structure 120
according to a unit pixel region. For example, the isolation
etching may be performed by a dry etching method, such as
inductively coupled plasma (ICP). One upper surface of the
first conductive semiconductor layer 121 is exposed through
the isolation etching. In this case, in order to form the
common electrode (that is, the n electrode) 125, the emission
structure 120 may be etched so as that a border region of the
first conductive semiconductor layer 121 has a predeter-
mined width.

[0066] Referring to FIG. 5C, the second conductive metal
layer 124 may be formed on one upper surface of the second
conductive semiconductor layer 123, and the first conduc-
tive metal layer 125 may be formed on one upper surface of
the mesa etched first conductive semiconductor layer 121. In
this case, the first and second conductive metal layers 125
and 124 may be formed by a deposition process or a plating
process, but are not limited thereto.

[0067] Then, a passivation layer 126 may be formed on the
growth substrate 110, the compound semiconductor layers
121, 122, and 123, the first conductive metal layer 125, and
the second conductive metal layer 124, and the passivation
layer 126 may be selectively removed so that one upper
surface of each of the first and second conductive metal
layers 125 and 124 is exposed to the outside.

[0068] Referring to FIG. 5D, the plurality of bumps 135 is
disposed on the CMOS cells 131 and the common cell 132
of the micro LED driving substrate 130. The first and second
conductive metal layers 125 and 124 are made to head
downwardly by inversing up and down the micro LED
panel. The CMOS cells 131 are in contact with the micro
LED pixels by making the micro LED driving substrate 130
in the state in which the plurality of bumps 135 is disposed
face the micro LED panel and corresponding one-to-one the
CMOS cells 131 and the micro LED pixels, and then the
CMOS cells 131 and the micro LED pixels are heated. Then,
the plurality of bumps 135 is melted, and as a result, the
CMOS cells 131 and the corresponding micro LED pixels
are electrically connected, and the common cell 132 of the
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micro LED driving substrate 130 and the common electrode
125 of the micro LED panel corresponding to the common
cell 132 are electrically connected.

[0069] Referring to FIG. SE, the PR 140 may be coated on
the growth substrate 110 by using a spin coating method. In
the meantime, as another exemplary embodiment, bonding
force between the growth substrate 110 and the PR 140 may
be improved by chemically processing (for example, hex-
amethyldisilazane processing) the surface of the growth
substrate 110 before the coating process.

[0070] Then, mask patterns 180 may be precisely arranged
on the PR 140, and then an exposure process of emitting
ultraviolet rays and the like may be performed. In this case,
the mask patterns 180 may be arranged in a matrix form, and
an interval between the mask patterns 180 may correspond
to a distance between the pixels.

[0071] Referring to FIG. 5F, the plurality of separators 140
may be formed on the growth substrate 110 by performing
a developing process on the PR 140 which passes the
exposure process. In this case, the plurality of separators 140
may be disposed on the growth substrate 110 corresponding
to the locations between the pixels (that is, the regions in
which the active layer and the second conductive semicon-
ductor layer are etched). In the developing process, as a
developer for the PR 140, a water-soluble alkali solution
may be used.

[0072] In the meantime, in the present exemplary embodi-
ment, the case where the plurality of separators is formed
through the PR is exemplified, but the present invention is
not limited thereto. For example, as another exemplary
embodiment, the plurality of separators may also be formed
on the growth substrate by forming a material for forming
the separator on the growth substrate, stacking the PR on the
material, sequentially performing exposure and developing
processes by using a mask pattern, and wet or dry etching a
region exposed by the PR.

[0073] Referring to FIG. 5G, the R fluorescent substance
150 may be injected between a first separator and a second
separator formed on the growth substrate 110, the G fluo-
rescent substance 160 may be injected between the second
separator and a third separator formed on the growth sub-
strate 110, and the B fluorescent substance 170 may be
injected between the third separator and a fourth separator
formed on the growth substrate 110. Accordingly, the pixel
in which the R fluorescent substance 150 is present between
the separators may emit red light, the pixel in which the G
fluorescent substance 160 is present between the separators
may emit green light, and the pixel in which the B fluores-
cent substance 170 is present between the separators may
emit blue light.

[0074] The micro LED display device 100 formed through
the foregoing processes may implement a full color of high
resolution (an HD level). The micro LED display device 100
may be applied to various display devices, such as a head-up
display (HUD) for a vehicle and a head mounted display
(HMD).

Second Exemplary Embodiment

[0075] FIG. 6is a cross-sectional view illustrating a micro
LED display device according to a second exemplary
embodiment of the present invention. Unlike the micro LED
display device 100 of FIG. 1, the exemplary embodiment of
the present invention may provide a micro LED display
device which is capable of minimizing light scattering by
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removing a growth substrate. Herein, in the present exem-
plary embodiment, a micro LED driving substrate 230, an
emission structure 220, a plurality of separators 240, and
R/G/B color light changing materials 250, 260, and 270 are
the same as the micro LED driving substrate 130, the
emission structure 120, the plurality of separators 140, and
the R/G/B color light changing materials 150, 160, and 170
of FIG. 1, so that detailed descriptions thereof will be
omitted.

[0076] Referring to FIG. 6, the micro LED display device
200 according to the second exemplary embodiment of the
present invention may include the micro LED driving sub-
strate 230, a micro LED panel, and a plurality of bumps 235.
[0077] The micro LED panel is an LED panel including an
array structure in which a plurality of micro LED pixels
stacked on a wafer is arranged in a matrix form, and may
serve to output R/G/B light corresponding to image signals
of an image display device. In this case, the plurality of
micro LED pixels may be formed by any one of a blue LED,
a green LED, a red LED, and a UV LED, but is not limited
thereto.

[0078] The micro LED panel may include the emission
structure (or the plurality of micro LED pixels) 220, the
plurality of separators 240 on the emission structure 220,
and the R/G/B color light changing materials 250, 260, and
270 positioned between the separators, and the like.
[0079] The emission structure 220 may include a first
conductive semiconductor layer, an active layer, a second
conductive semiconductor layer, a first conductive metal
layer, a second conductive metal layer, and a passivation
layer. The emission structure 220 may emit light of different
wavelengths according to a composition ratio of a com-
pound semiconductor.

[0080] The second conductive metal layer (that is, a p
electrode) may be formed on the second conductive semi-
conductor layer of the emission structure 220, and the first
conductive metal layer (that is, an n electrode) may be
formed on the first conductive semiconductor layer. A pas-
sivation layer may be formed on at least one lateral surface
of the first conductive semiconductor layer, the active layer,
the second conductive semiconductor layer, and the first and
second conductive metal layers. The passivation layer may
be formed to electrically protect the first conductive semi-
conductor layer, the active layer, and the second conductive
semiconductor layer, and may be formed of, for example,
Si0,, Si0,, SiON,, Si;N,, Al,O;, but is not limited thereto.
[0081] The plurality of separators 240 may be formed on
a flat surface which is not etched between two surfaces of the
emission structure 220. The plurality of separators 240 may
be disposed on the emission structure 220 corresponding to
locations (that is, the regions in which the active layer and
the second conductive semiconductor layer are etched)
between the pixels to serve to minimize color mixing
between the pixels. The plurality of separators 240 may be
fabricated by a photolithography process.

[0082] Heights of the separators 240 may be formed to be
almost the same, and a gap between the separators 240 may
be formed to be the same as a size of the pixel.

[0083] The R/G/B color light changing materials (or the
R/G/B fluorescent substances) 250, 260, and 270 may be
disposed between the separators to change wavelengths of
light emitted from the LEDs (that is, the pixels), respec-
tively. As the red emitting fluorescent substance 250,
GaAlAs, (Y, GI)BO,:Ew*, Y,0,:Eu, a quantum dot, and
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the like may be used, but the red emitting fluorescent
substance 250 is not limited thereto. As the green emitting
fluorescent substance 260, GaP:N, 7Zn,Si0,:Mn, ZnS:Cu,
Al, a quantum dot, and the like may be used, but the green
emitting fluorescent substance 260 is not limited thereto. As
the blue emitting fluorescent substance 270, GaN,
BaMgAl,,0,.:Eu**, ZnS:Ag, a quantum dot, and the like
may be used, but the blue emitting fluorescent substance 270
is not limited thereto.

[0084] The micro LED driving substrate 230 may be
disposed so as to face the micro LED panel, and may serve
to drive the plurality of micro LED pixels provided in the
micro LED panel in response to an input image signal. The
micro LED driving substrate 230 may include an active
matrix circuit unit including a plurality of CMOS cells 231
for individually driving the plurality of micro LED pixels,
and a common cell 232 disposed in an outer region of the
active matrix circuit unit.

[0085] As described above, in the micro LED display
device according to the second exemplary embodiment of
the present invention, the plurality of separators is periodi-
cally disposed on the emission structure corresponding to
the locations between the pixels, thereby effectively remov-
ing color interference between the pixels, minimizing light
scattering due to the growth substrate, and easily applying
the R/G/B color light changing materials onto the emission
structure.

[0086] FIGS. 7A to 7G are diagrams illustrating a method
of fabricating the micro LED display device according to the
second exemplary embodiment of the present invention.

[0087] Referring to FIG. 7A, the emission structure 220
may be formed by sequentially growing a first conductive
semiconductor layer 221, an active layer 222, and a second
conductive semiconductor layer 223 on a growth substrate
210.

[0088] The growth substrate 210 may be formed of at least
one of the materials having transparency, for example,
sapphire (Al,O,), a single crystal substrate, SiC, GaAs,
GaN, ZnO, AIN, Si, GaP, InP, and Ge, but is not limited
thereto.

[0089] The first conductive semiconductor layer 221 may
be selected from semiconductor materials, for example,
InAlGaN, GaN, AlGaN, AllnN, InGaN, AIN, and IaN,
having an empirical formula of In Al Ga, . N (O=x=l,
O=<y=1, O=x+y=<l), and an n-type dopant, such as Si, Ge, and
Sn, may be doped. The first conductive semiconductor layer
221 may be formed by injecting trimethyl gallium (TMGa)
gas, ammonia (NH;) gas, and xylene (SiH,) gas to a
chamber together with hydrogen gas.

[0090] The active layer 222 may be formed of a semicon-
ductor material having an empirical formula of In Al Ga,_
x-yN (0=x<1, O=y=l, O=x+y=1). The active layer 222 may be
formed by injecting trimethyl gallium (TMGa) gas, trim-
ethyl indium (TMIn) gas, and ammonia (NH;) gas to a
chamber together with hydrogen gas.

[0091] The second conductive semiconductor layer 223
may be selected from semiconductor materials, for example,
InAlGaN, GaN, AlGaN, InGaN, AlInN, AIN, InN, having an
empirical formula of In ALGa,_,_ N (0=x<l, Osy<l, Osx+
y=1), and a p-type dopant, such as Mg, Zn, Ca, Sr, and Ba,
may be doped. The second conductive semiconductor layer
223 may be formed by injecting trimethyl gallium (TMGa)
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gas, ammonia (NH;) gas, and biacetyl cyclopentadienyl
magnesium (BtCp,Mg){Mg(C,H.C;H,),} gas to a chamber
together with hydrogen gas.

[0092] Referring to FIG. 7B, a plurality of LEDs (that is,
the plurality of micro LED pixels) may be formed by
performing isolation etching on the emission structure 220
according to a unit pixel region. For example, the isolation
etching may be performed by a dry etching method, such as
inductively coupled plasma (ICP). One upper surface of the
first conductive semiconductor layer 221 is exposed through
the isolation etching. Referring to FIG. 7C, the second
conductive metal layer 224 may be formed on one upper
surface of the second conductive semiconductor layer 223,
and the first conductive metal layer 225 may be formed on
one upper surface of the mesa-etched first conductive semi-
conductor layer 221. In this case, the first and second
conductive metal layers 225 and 224 may be formed by a
deposition process or a plating process, but are not limited
thereto.

[0093] Then, a passivation layer 226 may be formed on the
growth substrate 210, the compound semiconductor layers
221, 222, and 223, the first conductive metal layer 225, and
the second conductive metal layer 224, and the passivation
layer 226 may be selectively removed so that one upper
surface of each of the first and second conductive metal
layers 225 and 224 is exposed to the outside.

[0094] Referring to FIG. 7D, the plurality of bumps 235 is
disposed on the CMOS cells 231 and the common cell 232
of the micro LED driving substrate 230. The first and second
conductive metal layers 225 and 224 are made to head
downwardly by inversing up and down the micro LED
panel. The CMOS cells 231 are in contact with the micro
LED pixels by making the micro LED driving substrate 230
in the state in which the plurality of bumps 235 is disposed
face the micro LED panel and corresponding one-to-one the
CMOS cells 231 and the micro LED pixels, and then the
CMOS cells 231 and the micro LED pixels are heated. Then,
the plurality of bumps 235 is melted, and as a result, the
CMOS cells 231 and the corresponding micro LED pixels
are electrically connected, and the common cell 232 of the
micro LED driving substrate 230 and the common electrode
225 of the micro LED panel corresponding to the common
cell 232 are electrically connected.

[0095] Referring to FIG. 7E, the growth substrate 210
attached to the emission structure 220 may be separated by
a laser lift off (LLO) method, a chemical lift off (CLO)
method, an electrical lift off (ELO), an etching method, or
the like. As another exemplary embodiment, the growth
substrate 210 attached to the emission structure 220 may be
ground to be flat and at least a part of the growth substrate
210 may be removed.

[0096] Referring to FIG. 7F, an upper portion of the
emission structure 220 may be coated with a photo resist
(PR) 240 by using a spin coating method. In the meantime,
as another exemplary embodiment, bonding force between
the emission structure 220 and the PR 240 may be improved
by chemically processing (for example, hexamethyldisila-
zane processing) the surface of the emission structure 220
before the coating process. Further, a passivation layer (not
illustrated) for protecting the emission structure 220 may be
formed between the emission structure 220 and the PR 240
before the coating process. Then, mask patterns 280 may be
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precisely arranged on the PR 240 and then an exposure
process of emitting ultraviolet rays and the like may be
performed.

[0097] Referring to FIG. 7G, the plurality of separators
240 may be formed on the emission structure 220 by
performing a developing process on the PR 240 which
passes the exposure process. In this case, the plurality of
separators 240 may be disposed on the emission structure
220 corresponding to the locations between the pixels (that
is, the regions in which the active layer and the second
conductive semiconductor layer are etched).

[0098] In the meantime, in the present exemplary embodi-
ment, the case where the plurality of separators is formed
through the PR is exemplified, but the present invention is
not limited thereto. For example, as another exemplary
embodiment, the plurality of separators may also be formed
on the growth substrate by forming a material for forming
the separator on the growth substrate, stacking the PR on the
material, sequentially performing exposure and developing
processes by using a mask pattern, and wet or dry etching a
region exposed by the PR.

[0099] Referring to FIG. 7H, the R fluorescent substance
250 may be injected between a first separator and a second
separator formed on the emission structure 220, the G
fluorescent substance 260 may be injected between the
second separator and a third separator formed on the emis-
sion structure 220, and the B fluorescent substance 270 may
be injected between the third separator and a fourth sepa-
rator formed on the emission structure 220. Accordingly, the
pixel in which the R fluorescent substance 250 is present
between the separators may emit red light, the pixel in which
the G fluorescent substance 260 is present between the
separators may emit green light, and the pixel in which the
B fluorescent substance 270 is present between the separa-
tors may emit blue light.

[0100] The micro LED display device 200 formed through
the foregoing processes may minimize light scattering due to
the growth substrate and implement a full color of high
resolution (an HD level).

Third Exemplary Embodiment

[0101] FIG. 81is a cross-sectional view illustrating a micro
LED display device according to a third exemplary embodi-
ment of the present invention. Unlike the micro LED display
device 200 of FIG. 6, the exemplary embodiment of the
present invention may provide a micro LED display device
which is capable of implementing a full color by disposing
fluorescent substances and color filters between separators.
Hereinafter, in the present exemplary embodiment, a micro
LED driving substrate 330, an emission structure 320, and a
plurality of separators 340 are the same as the micro LED
driving substrate 230, the emission structure 220, and the
plurality of separators 240 of FIG. 6, so that detailed
descriptions thereof will be omitted.

[0102] Referring to FIG. 8, the micro LED display device
300 according to the third exemplary embodiment of the
present invention may include the micro LED driving sub-
strate 330, a micro LED panel, and a plurality of bumps 335.
[0103] The micro LED panel is an LED panel including an
array structure in which a plurality of micro LED pixels
stacked on a wafer is arranged in a matrix form, and may
serve to output R/G/B light corresponding to image signals
of an image display device. In this case, the plurality of
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micro LED pixels may be formed by any one of a blue LED,
a green LED, a red LED, and a UV LED, but is not limited
thereto.

[0104] The micro LED panel may include an emission
structure (or a plurality of micro LED pixels) 320, the
plurality of separators 340 on the emission structure 320, a
fluorescent substance 350 positioned between the separators,
and color filters 360, 370, and 380 on the fluorescent
substance 350.

[0105] The plurality of separators 340 may be formed on
a flat surface which is not etched between two surfaces of the
emission structure 320. The plurality of separators 340 may
be disposed on the emission structure 320 corresponding to
locations (that is, the regions in which an active layer and a
second conductive semiconductor layer are etched) between
the pixels to serve to minimize color mixing between the
pixels. The plurality of separators 340 may be fabricated by
a photolithography process.

[0106] Heights of the separators 340 may be formed to be
almost the same, and a gap between the separators 340 may
be formed to be the same as a size of the pixel.

[0107] The fluorescent substance 350 may be disposed
between the separators 340 on the emission structure 320 to
change a wavelength of light emitted from the plurality of
micro LED pixels to a wavelength of white light. For
example, when the emission structure 320 is a blue LED, a
yellow fluorescent substance (a material based on
Y3A15012:Ce (YAG:Ce)) may be used as the fluorescent
substance. Further, when the emission structure 320 is a blue
LED, a fluorescent substance obtained by mixing a green
fluorescent substance and a red fluorescent substance may be
used as the fluorescent substance. Further, when the emis-
sion structure 320 is a UV LED, a fluorescent substance
obtained by mixing a blue fluorescent substance, a green
fluorescent substance, and a red fluorescent substance may
be used as the fluorescent substance.

[0108] The color filters 360, 370, and 380 may be attached
on the fluorescent substance 350 in the unit of a pixel to
transmit only light of a specific wavelength in white light
emitted from the fluorescent substance 350. That is, the R
filter 360 may transmit only a wavelength of red light in
white light emitted from the fluorescent substance 350, the
G filter 370 may transmit only a wavelength of green light
in white light emitted from the fluorescent substance 350,
and the B filter 380 may transmit only a wavelength of blue
light in white light emitted from the fluorescent substance
350. Accordingly, the pixel in which the fluorescent sub-
stance 350 and the R filter 360 are present between the
separators may emit red light, the pixel in which the fluo-
rescent substance 350 and the G filter 370 are present
between the separators may emit green light, and the pixel
in which the fluorescent substance 350 and the B filter 380
are present between the separators may emit blue light.
[0109] As the exemplary embodiment, as illustrated in
FIG. 9, a color filter 900 according to the present invention
may include a transparent substrate 910, a black matrix 920,
color filter layers 930, 940, and 950, an over coat layer 960,
and an ITO layer 970.

[0110] The transparent substrate 910 may be formed of
thin glass or plastic. The black matrix 920 is disposed on the
transparent substrate 910 to make light be positioned in an
optically inactive region of the transparent substrate 910 to
protect light from being leaked. The black matrix 920 needs
to have low reflectance for an optimum contrast. The black
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matrix 920 may be formed of an inorganic material or an
organic material, and chrome Cr may be used.

[0111] The color filter layers 930, 940, and 950 may be
disposed on the transparent substrate 910 and include R/G/B
dyes or pigments. The over coat layer 960 protects the color
filter layers 930, 940, and 950 from impurities and flattens
a surface of the color filter 900. The over coat layer 960 may
be formed of a transparent acryl resin, a polyimide resin, a
polyurethane resin, or the like. The ITO layer 970 may be
formed on the over coat layer 960.

[0112] The micro LED driving substrate 330 may be
disposed so as to face the micro LED panel, and may serve
to drive the plurality of micro LED pixels provided in the
micro LED panel in response to an input image signal. The
micro LED driving substrate 330 may include an active
matrix circuit unit including a plurality of CMOS cells 331
for individually driving the plurality of micro LED pixels,
and a common cell 332 disposed in an outer region of the
active matrix circuit unit.

[0113] As described above, in the micro LED display
device according to the third exemplary embodiment of the
present invention, the plurality of separators is periodically
disposed on the emission structure corresponding to the
locations between the pixels, thereby effectively removing
color interference between the pixels, minimizing light
scattering due to the growth substrate, and easily applying
the fluorescent substance for emitting white light onto the
emission structure.

[0114] FIGS. 10 A to 10G are diagrams illustrating a
method of fabricating the micro LED display device accord-
ing to the third exemplary embodiment of the present
invention.

[0115] Referring to FIG. 10A, the emission structure 320
may be formed by sequentially growing a first conductive
semiconductor layer 321, an active layer 322, and a second
conductive semiconductor layer 323 on a growth substrate
310.

[0116] The growth substrate 310 may be formed of at least
one of materials having transparency, for example, sapphire
(ALLO,), a single crystal substrate, SiC, GaAs, GaN, ZnQ,
AIN, Si, GaP, InP, and Ge, but is not limited thereto.

[0117] The first conductive semiconductor layer 321 may
be selected from semiconductor materials, for example,
InAlGaN, GaN, AlGaN, AllnN, InGaN, AIN, and InN,
having an empirical formula of In Al Ga, . N (Osx=l,
O<y=1, O<x+y<l), and an n-type dopant, such as Si, Ge, and
Sn, may be doped. The first conductive semiconductor layer
321 may be formed by injecting trimethyl gallium (TMGa)
gas, ammonia (NH;) gas, and xylene (SiH,) gas to a
chamber together with hydrogen gas.

[0118] The active layer 322 may be formed of a semicon-
ductor material having an empirical formula of In Al Ga,_
x-yN (0=x<1, O<y<l, O<x+y=<l). The active layer 322 may be
formed by injecting trimethyl gallium (TMGa) gas, trim-
ethyl indium (TMIn) gas, and ammonia (NH;) gas to a
chamber together with hydrogen gas.

[0119] The second conductive semiconductor layer 323
may be selected from semiconductor materials, for example,
InAlGaN, GaN, AlGaN, InGaN, AlInN, AIN, InN, having an
empirical formula of In ALGa,_,_ N (0=x<l, Osy<l, Osx+
y=1), and a p-type dopant, such as Mg, Zn, Ca, Sr, and Ba,
may be doped. The second conductive semiconductor layer
323 may be formed by injecting trimethyl gallium (TMGa)
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gas, ammonia (NH;) gas, and biacetyl cyclopentadienyl
magnesium (BtCp,Mg){Mg(C,H;CsH,),} gas to a chamber
together with hydrogen gas.

[0120] Referring to FIG. 10B, a plurality of LEDs (that is,
the plurality of micro LED pixels) may be formed by
performing isolation etching on the emission structure 320
according to a unit pixel region. For example, the isolation
etching may be performed by a dry etching method, such as
inductively coupled plasma (ICP). One upper surface of the
first conductive semiconductor layer 321 is exposed through
the isolation etching.

[0121] Referring to FIG. 10C, the second conductive
metal layer 324 may be formed on one upper surface of the
second conductive semiconductor layer 323, and the first
conductive metal layer 325 may be formed on one upper
surface of the mesa-etched first conductive semiconductor
layer 321. In this case, the first and second conductive metal
layers 324 and 325 may be formed by a deposition process
or a plating process, but are not limited thereto. Then, a
passivation layer 326 may be formed on the growth substrate
310, the compound semiconductor layers 321, 322, and 323,
and the first and second conductive metal layer 325 and 324,
and the passivation layer 326 may be selectively removed so
that one upper surface of each of the first and second
conductive metal layers 325 and 324 are exposed to the
outside.

[0122] Referring to FIG. 10D, a plurality of bumps 335 is
disposed on the CMOS cells 331 and the common cell 332
of the micro LED driving substrate 330. The first and second
conductive metal layers 325 and 324 are made to head
downwardly by inversing up and down the micro LED
panel. The CMOS cells 331 are in contact with the micro
LED pixels by making the micro LED driving substrate 330
in the state in which the plurality of bumps 335 is disposed
face the micro LED panel and corresponding one-to-one the
CMOS cells 331 and the micro LED pixels, and then the
CMOS cells 331 and the micro LED pixels are heated. Then,
the plurality of bumps 335 is melted, and as a result, the
CMOS cells 331 and the corresponding micro LED pixels
are electrically connected, and the common cell 332 of the
micro LED driving substrate 330 and the common electrode
325 of the micro LED panel corresponding to the common
cell 332 are electrically connected.

[0123] Referring to FIG. 10E, the growth substrate 310
attached to the emission structure 320 may be separated by
a laser lift off (LLO) method, a chemical lift off (CLO)
method, an electrical lift off (ELO), an etching method, or
the like.

[0124] Referring to FIG. 10F, an upper surface of the
emission structure 320 may be coated with a photo resist
(PR) 340 by using a spin coating method. In the meantime,
as another exemplary embodiment, bonding force between
the emission structure 320 and the PR 340 may be improved
by chemically processing (for example, hexamethyldisila-
zane processing) the surface of the emission structure 320
before the coating process. Further, a passivation layer (not
illustrated) for protecting the emission structure 320 may be
formed between the emission structure 320 and the PR 340
before the coating process. Then, mask patterns 380 may be
precisely arranged on the PR 340 and then an exposure
process of emitting ultraviolet rays and the like may be
performed.

[0125] Referring to FIG. 10G, the plurality of separators
340 may be formed on the emission structure 320 by
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performing a developing process on the PR 340 which
passes the exposure process. In this case, the plurality of
separators 340 may be disposed on the emission structure
320 corresponding to the locations between the pixels (that
is, the regions in which the active layer and the second
conductive semiconductor layer are etched).

[0126] In the meantime, in the present exemplary embodi-
ment, the case where the plurality of separators is formed
through the PR is exemplified, but the present invention is
not limited thereto. For example, as another exemplary
embodiment, the plurality of separators may also be formed
on the growth substrate by forming a material for forming
the separator on the growth substrate, stacking the PR on the
material, sequentially performing exposure and developing
processes by using a mask pattern, and wet or dry etching a
region exposed by the PR.

[0127] Referring to FIG. 10H, the fluorescent substance
350 may be injected between the separators 340 formed on
the emission structure 320. Accordingly, the fluorescent
substance 350 may change a wavelength of light emitted
from the micro LED pixel to a wavelength of white light.

[0128] Then, the color filters 360, 370, and 380 may be
formed (or attached) on the plurality of separators 340 and
the fluorescent substance 350. Accordingly, the R filter 360
among the color filters may transmit only a wavelength of
red light in white light emitted from the fluorescent sub-
stance 350, the G filter 370 may transmit only a wavelength
of green light in white light emitted from the fluorescent
substance 350, and the B filter 380 may transmit only a
wavelength of blue light in white light emitted from the
fluorescent substance 350.

[0129] The micro LED display device 300 formed through
the foregoing processes may minimize light scattering due to
the growth substrate and implement a full color of high
resolution (an HD level).

[0130] In the meantime, in the foregoing, the particular
exemplary embodiments of the present invention have been
described, but may be variously modified without departing
from the scope of the invention as a matter of course.
Accordingly, the scope of the present invention is not limited
to the exemplary embodiment, and should be defined in
equivalents of the claims, as well as the claims to be
described below.

What is claimed is:

1. A micro-LED display comprising:

a micro-LED panel includes a emission structure having
a first surface formed a plurality of micro-LED pixels
arranged in rows and of columns and a second surface
formed a plurality of separators having at least a first
separator, a second separator, a third separator and a
fourth separator;

a micro-LED driving substrate includes a plurality of
CMOS cells for individually driving the plurality of
micro-LED pixels; and

a fluorescent substance having a first color changing
material between the first separator and the second
separator, a second color changing material between
the second separator and the third separator and a third
color changing material between the third separator and
the fourth separator;

wherein the plurality of micro LED pixels are formed by
etching a first surface of the emission structure in
predetermined etch portions, and the plurality of sepa-
rators formed in correspondence to the etch portions.
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2. The micro-LED display of claim 1, each of the sepa-
rators formed almost the same height and a gap between the
separators formed to be almost the same size as a size of the
micro-LED pixel.

3. The micro-LED display of claim 1, the plurality of
micro LED pixels comprising at least a first micro-LED
pixel, a second micro-LED pixel, a third micro-LED pixel
and the first color changing material, the second color
changing material and the third color changing material
formed the second surface in correspondence to the first
micro-LED pixel, the second micro-LED pixel, the third
micro-LED pixel, respectively.

4. The micro-LED display of claim 1, wherein the plu-
rality of separators are formed of a polymer compound or a
ceramic material.

5. The micro-LED display of claim 1, wherein the first,
second, and third color changing material are include quan-
tum dot.

6. The micro-LED display of claim 1, wherein the first,
second, and third color changing material have the same
height as a height of the separator.

7. The micro-LED display of claim 1, wherein the plu-
rality of separators are formed on an upper surface of the
first conductive semiconductor layer in a direction corre-
sponding to the second surface of the emission structure.

8. A micro-LED display comprising:

a micro-LED panel includes a emission structure having
a first surface formed a plurality of micro-LED pixels
arranged in rows and of columns and a second surface
formed a plurality of separators having at least a first
separator, a second separator, a third separator and a
fourth separator;

a micro-LED driving substrate includes a plurality of
CMOS cells for individually driving the plurality of
micro-LED pixels;

a fluorescent substance having a first color changing
material between the first separator and the second
separator, a second color changing material between
the second separator and the third separator and a third
color changing material between the third separator and
the fourth separator; and

a plurality of color filers having a red color filer covered
the first color changing material, a green color filter
covered the second color changing material and a blue
color filter covered the third color changing material;

wherein the first color changing material, the second
changing material and the third changing material
formed same material and changed a wavelength of
blue or UV light to a wavelength of white light.

9. The micro-LED display of claim 8, wherein the first,
second, and third color changing material have the same
height as a height of the separator.

10. The micro-LED display of claim 8, wherein the
plurality of micro LED pixels are formed by etching a first
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surface of the emission structure in predetermined etch
portions, and the plurality of separators formed in corre-
spondence to the etch portions.

11. The micro-LED display of claim 8, wherein the first,
second, and third color changing material are include quan-
tum dot.

12. The micro-LED display of claim 8, wherein the
plurality of separators are formed on an upper surface of the
first conductive semiconductor layer in a direction corre-
sponding to the second surface of the emission structure.

13. The micro-LED display of claim 8, wherein the
plurality of separators are formed of a polymer compound or
a ceramic material.

14. A micro-LED display comprising:

a micro-LED panel includes a emission structure having

a first surface formed a plurality of micro-LED pixels
arranged in rows and of columns and a second surface
formed a plurality of separators having at least a first
separator, a second separator, a third separator and a
fourth separator;

a micro-LED driving substrate includes a plurality of
CMOS cells for individually driving the plurality of
micro-LED pixels;

a fluorescent substance mixed a red color changing mate-
rial, a green color changing material and a blue color
changing material and formed between the first sepa-
rator and the second separator, between the second
separator and the third separator and between the third
separator and the fourth separator; and

a plurality of color filers having a red color filer covered
the fluorescent substance of between the first separator
and the second separator, a green color filer covered the
fluorescent substance of between the second separator
and the third separator and a blue color filter covered
the fluorescent substance of between the third separator
and the fourth separator;

wherein the plurality of micro LED pixels are formed by
etching a first surface of the emission structure in
predetermined etch portions, and the plurality of sepa-
rators formed in correspondence to the etch portions.

15. The micro-LED display of claim 14 wherein the first,
second, and third color changing material are include quan-
tum dot.

16. The micro-LED display of claim 14, wherein the first,
second, and third color changing material have the same
height as a height of the separator.

17. The micro-LED display of claim 14, wherein the
plurality of separators are formed on an upper surface of the
first conductive semiconductor layer in a direction corre-
sponding to the second surface of the emission structure.

18. The micro-LED display of claim 14, wherein the
plurality of separators are formed of a polymer compound or
a ceramic material.
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