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MICRO LIGHT EMITTING DIODE CHIP
AND DISPLAY PANEL

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims the priority benefit of Tai-
wan application serial no. 106100760, filed on Jan. 10, 2017.
The entirety of the above-mentioned patent application is
hereby incorporated by reference herein and made a part of
this specification.

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0002] The present invention relates to a light emitting
diode chip and display panel, and particularly relates to a
micro light emitting diode (WLED) chip and a display panel
having the micro light emitting diode chip.

2. Description of Related Art

[0003] The micro LED (uLED) has self-luminous display
characteristics. Compared to the organic light emitting diode
(OLED) technology which is also self-luminous display, the
micro LED is high efficiency and has relatively long-life
time. The material of the micro LED is not easily affected by
the environment and stable. Therefore, the micro LED is
expected to exceed the organic light-emitting diode display
technology to become the main stream of the future display
technology.

[0004] However, when the electrodes of the micro LED
are bonded to the pads on the backplane of the display panel,
it is not easy to align the electrodes of the micro LED to the
pads on the backplane and lower the production yield of the
display panel or deteriorate the image quality of the display
panel. To solve the abovementioned problems, a plurality of
bonding layers and a plurality of micro LEDs are disposed
in each of the sub-pixel regions of the display panel in the
conventional technology and a redundant repairing bond
pads are reserved in each of the sub-pixel regions. If it is
found that one of the micro LEDs in the sub-pixel region is
defective product when the display panel is tested, for
example, a micro LED in the sub-pixel region can’t be lit up.
At this moment, another micro LED is bonded on the
reserved redundant repairing bond pad. However, such the
solution method may make the sub-pixel region being overly
large, the number of the sub-pixel regions is less, and the
overall resolution of the display panel is then limited.
[0005] Based on the above, the solution to the problems
abovementioned is one of the research focuses of the
research personnel in the field.

SUMMARY OF THE INVENTION

[0006] The invention provides a micro light emitting
diode chip, which can make the probability of the success
bonding of the display panel applying the abovementioned
micro light emitting diode chip high, and having excellent
production yield and image quality.

[0007] The invention provides a display panel, which has
excellent production yield and image propetty.

[0008] A micro light emitting diode chip is provided in an
embodiment of the invention. The micro light emitting diode
chip has a plurality of light-emitting regions. The micro light
emitting diode chip includes a semiconductor epitaxial
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structure, a first electrode and a plurality of second elec-
trodes. The semiconductor epitaxial structure includes a
first-type doped semiconductor layer, a plurality of second-
type doped semiconductor layers disposed at interval and a
plurality of light-emitting layers disposed at interval. The
light emitting layers are located between the first type doped
semiconductor layer and the second type doped semicon-
ductor layers. The light-emitting layers are located in the
light-emitting regions respectively and electrically contact
to the first-type doped semiconductor layer. The first elec-
trode is electrically connected and contacted to the first-type
doped semiconductor layer. The second electrodes are dis-
posed at interval and electrically connected to the second-
type doped semiconductor layers.

[0009] A display panel including a backplane and a plu-
rality of micro light emitting diode chips abovementioned is
provided in an embodiment of the invention. The backplane
has a plurality of sub-pixel regions and a plurality of pads.
The micro light emitting diode chips are located in the
sub-pixel regions. The micro light emitting diode chips are
electrically connected to the backplane through the pads and
the backplane controls the micro light emitting diode chips
to emit light in the corresponding sub-pixel regions.
[0010] In an embodiment of the invention, the semicon-
ductor epitaxial structure has at least one trench separating
the second-type doped semiconductor layers, separating the
light-emitting layers and exposing the first-type doped semi-
conductor layer, and the light-emitting layers are indepen-
dently controlled to emit light. The trench is extended from
a side near the second-type doped semiconductor layer to the
first-type doped semiconductor layer.

[0011] In an embodiment of the invention, the first elec-
trode and the second electrodes are located at two opposite
sides of the semiconductor epitaxial structure respectively.
[0012] In embodiment of the invention, the micro light
emitting diode chip further comprises an insulation layer.
The insulation layer has a plurality of through holes, wherein
the first electrode has a main body portion and a plurality of
extending portions extended from the main body portion.
The insulation layer is located between the main body
portion and the first-type doped semiconductor layers, and
the extending portions are located in the through holes
respectively and are connected to the first-type doped semi-
conductor layer.

[0013] In embodiment of the invention, the first electrode
and the second electrodes are located at the same side of the
semiconductor epitaxial structure.

[0014] In embodiment of the invention, the first electrode
is electrically connected to the first-type doped semiconduc-
tor layer through the trench.

[0015] In embodiment of the invention, the micro light
emitting diode chip has an insulation layer. The insulation
layer is located between the first electrode, the light-emitting
layers and the second-type doped semiconductor layers to be
electrically isolated from the first electrode, the light-emit-
ting layers, and the second-type doped semiconductor lay-
ers.

[0016] Inembodiment of the invention, the semiconductor
epitaxial structure has a plurality of trenches. The first
electrode 1s electrically connected to the first-type doped
semiconductor layer through one of the trench.

[0017] In embodiment of the invention, a range of a
diagonal length of the micro light emitting diode chip falls
in a range of 2 microns to 250 microns.
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[0018] Inembodiment ofthe invention, the semiconductor
epitaxial structure has at least one trench. The at least one
trench separates the second-type doped semiconductor lay-
ers and the light-emitting layers and exposes the first-type
doped semiconductor layer. The light-emitting layers are
connected to the first-type doped semiconductor layer and
are independently controlled to emit light.

[0019] In embodiment of the invention, the first electrode
and the second electrodes of each of the micro light emitting
diode chips are located at two opposite sides of the semi-
conductor epitaxial structure. The second electrodes are
located between the backplane and the semiconductor epi-
taxial structure, and the pads are electrically contacted to the
second electrodes.

[0020] In embodiment of the invention, the number of the
pads disposed in each of the sub-pixel regions is the same
with the number of the second electrodes of each of the
micro light emitting diode chips.

[0021] In embodiment of the invention, the first electrode
and the second electrodes of each of the micro light emitting
diode chips are located at two opposite sides of the semi-
conductor epitaxial structure respectively. The first electrode
is located between the backplane and the semiconductor
epitaxial structure and is electrically contacted to one of the
pads.

[0022] In embodiment of the invention, the light-emitting
layers of each micro light emitting diode chip are set in
series via a conductive connecting layer.

[0023] A micro light emitting diode chip is provided in an
embodiment of the invention. The micro light emitting diode
chip has a plurality of light-emitting regions. The micro light
emitting diode chip includes a semiconductor epitaxial
structure, a first electrode and a plurality of second elec-
trodes. The semiconductor epitaxial structure includes at
least one first-type doped semiconductor layer, a plurality of
second-type doped semiconductor layers and a plurality of
light-emitting layers disposed in the light-emitting regions at
interval. The light emitting layers are located between the
first type doped semiconductor layer and the second type
doped semiconductor layers. The light-emitting layers are
electrically contacted to the first-type doped semiconductor
layer. The first electrode is electrically connected and con-
tacted to the first-type doped semiconductor layer. The
second electrodes are disposed at interval and electrically
connected to the second-type doped semiconductor layers.
Areas of the light-emitting layers are different from each
other and the light-emitting layers are independently con-
trolled.

[0024] A display panel including a backplane and a plu-
rality of micro light emitting diode chips is provided in an
embodiment of the invention. The backplane has a plurality
of sub-pixel regions. The micro light emitting diode chips
are located in the sub-pixel regions. Each of the micro light
emitting diode chips has a plurality of light-emitting regions
and includes a semiconductor epitaxial structure, a first
electrode and a second electrode. The semiconductor epi-
taxial structure includes a plurality of the sub-epitaxial
structures, an insulating base layer and a conductive con-
necting layer. The sub-epitaxial structures are formed on the
insulating base layer. Each of the sub-epitaxial structures has
a first-type doped semiconductor layer, a light-emitting layer
and a second-type doped semiconductor layer. The light-
emitting layer is located in the light-emitting region and
between the first-type doped semiconductor layer and the
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second-type doped semiconductor layer, and the light-emit-
ting layers are set in series via the conductive connecting
layer. The first electrode is electrically connected to the
semiconductor epitaxial structure. The second electrode is
electrically connected to the semiconductor epitaxial struc-
ture. The backplane is electrically connected to the micro
light emitting diode chips and controls the micro light
emitting diode chips to emit light.

[0025] In embodiment of the invention, at least a part of
the micro light emitting diode chips is disposed in parallel in
each of the sub-pixel regions.

[0026] Based on the above, each of the micro light emit-
ting diode chips of the display panel of the embodiment in
the invention has a plurality of second electrodes and a
plurality of light-emitting layers disposed corresponding to
the second electrodes. In each of the sub-pixel regions in the
display panel, when the second electrodes of the micro light
emitting diode chip are bonded to the backplane, as long as
one of the second electrodes is bonded in success in the
sub-pixel region, the backplane can control the light-emit-
ting layers of the micro light emitting diode chip to emit
light. In other words, when the micro light emitting diode
chips are transferred to the backplane, the micro light
emitting diode chip of the embodiment in the invention takes
advantage of a larger electrode bonding area (such as the
design of a plurality of second electrodes disposed at inter-
val). Therefore, the micro light emitting diode chip of the
embodiment in the invention can have less the defect pixels
in the display panel using the abovementioned micro light
emitting diode chip, so that the production yield and the
image quality of the display panel are improved.

[0027] To make the above features and advantages of the
invention more comprehensible, several embodiments
accompanied with drawings are described in detail as fol-
lows.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028] The accompanying drawings are included to pro-
vide a further understanding of the invention, and are
incorporated in and constitute a part of this specification.
The drawings illustrate embodiments of the invention and,
together with the description, serve to explain the principles
of the invention.

[0029] FIG. 1A is a schematic top view of the display
panel according to an embodiment of the invention.

[0030] FIG. 1B is a schematic cross-sectional view taken
along a section line A-A' in FIG. 1A.

[0031] FIG. 1C is a bottom view of the micro light
emitting diode chip of the display panel in FIG. 1A.
[0032] FIG. 1D is an enlargement view illustrating a
region A in FIG. 1A.

[0033] FIG. 2A is a schematic top view of the display
panel according to another embodiment of the invention.
[0034] FIG. 2B is a schematic cross-sectional view taken
along a section line B-B' in FIG. 2A.

[0035] FIG. 2C is a bottom view of the micro light
emitting diode chip in FIG. 2B.

[0036] FIG. 3A is a schematic top view of the display
panel according to another embodiment of the invention.
[0037] FIG. 3B is a schematic cross-sectional view taken
along a section line C-C' in FIG. 3A.

[0038] FIG. 4 is a schematic cross-sectional view of a
micro light emitting diode chip according to another
embodiment of the present invention.
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[0039] FIG. 5 is a schematic cross-sectional view of a
micro light emitting diode chip according to another
embodiment of the present invention.

[0040] FIG. 6A is a bottom view of a micro light emitting
diode chip according to another embodiment of the present
invention.

[0041] FIG. 6B is a schematic cross-sectional view of the
micro light emitting diode chip taken along a section line
D-D' in FIG. 6A.

[0042] FIG. 7 is a schematic cross-sectional view of a
micro light emitting diode chip according to another
embodiment of the present invention.

[0043] FIG. 8Ais a bottom view of a micro light emitting
diode chip according to an embodiment of the invention.
[0044] FIG. 8B is a schematic cross-sectional view of the
micro light emitting diode chip taken along a section line
E-E' in FIG. 8A.

[0045] FIG. 9Ais a bottom view of a micro light emitting
diode chip according to an embodiment of the invention.
[0046] FIG. 9B is a schematic cross-sectional view of the
micro light emitting diode chip taken along a section line
F-F' in FIG. 9A.

[0047] FIG. 10A is a top view of a micro light emitting
diode chip according to an embodiment of the invention.
[0048] FIG. 10B is a schematic cross-sectional view of the
micro light emitting diode chip taken along a section line
G-G' in FIG. 10A.

[0049] FIG.11Ais a top view of a display panel according
to an embodiment of the invention.

[0050] FIG. 11B is a schematic cross-sectional view of the
display panel taken along a section line H-H' in FIG. 11A.
[0051] FIG.11C is a top view of a display panel according
to another embodiment of the invention.

DESCRIPTION OF THE EMBODIMENTS

[0052] Reference will now be made in detail to the present
preferred embodiments of the invention, examples of which
are illustrated in the accompanying drawings. Wherever
possible, the same reference numbers are used in the draw-
ings and the description to refer to the same or like parts.
[0053] FIG. 1A is a schematic top view of the display
panel according to an embodiment of the invention. FIG. 1B
is a schematic cross-sectional view taken along a section line
A-A'in FIG. 1A. FIG. 1C is a bottom view of the micro light
emitting diode chip of the display panel in FIG. 1A. It should
be noted that, for the clear illustration, the micro light
emitting diode chip and other layer structures are omitted in
FIG. 1A, only the bonding location of the sub-pixel region
and the micro light emitting diode chip are illustrated in the
FIG. 1A. FIG. 1D is an enlargement view illustrating the
region A in FIG. 1A.

[0054] Referring to FIG. 1A and FIG. 1B, in the embodi-
ment, the display panel 200 includes a backplane 210 and a
plurality of micro light emitting diode chips 100. The
backplane 210 has a plurality of sub-pixel regions SPR and
a plurality of pads 212. The micro light emitting diode chip
100 is located in the sub-pixel region SPR. In FIG. 1B, the
sub-pixel regions SPR crossed by the section line A-A' are,
for example, three sub-pixel regions SPR1, SPR2, SPR3. In
the other embodiments, it can also be the sub-pixel regions
SPR with the number less than three or the sub-pixel regions
SPR with the number greater than three, the invention is not
limited thereto. The backplane 210 further includes a plu-
rality of sub-pixel driving circuit (not shown), the backplane
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210 can also be a semiconductor substrate, a submount, a
complementary metal-oxide-semiconductor (CMOS) circuit
substrate, a liquid crystal on silicon (LCOS) substrate, a thin
film transistor (TFT) substrate or a substrate of other types.
The pads 212 are electrically connected to the sub-pixel
driving circuit (not shown). The backplane 210 is configured
to control the micro light emitting diode chips 100 in the
sub-pixel regions SPR emitting light, so as to display an
image. In the embodiment, the display panel 200 is substan-
tially a micro LED display panel. The backplane 210 is
substantially a thin film transistor substrate. The micro light
emitting diode chips 100 are electrically connected to the
backplane 210, more specifically, the micro light emitting
diode chips 100 are electrically connected to the backplane
210 through the pads 212. The backplane 210 controls the
micro light emitting diode chips 100 to emit light. To be
more specific, referring to FIG. 1D, the backplane 210
further includes a TFT substrate 1, a patterned bank layer 2,
an insulating layer 3 and a bonding layer 4. The TFT
substrate 1 includes a LED driving circuit. The LED driving
circuit, for example, includes a transistor T1 and a transistor
T2. The patterned bank layer 2 is disposed on the TFT
substrate 1, and has a recess R. The insulating layer 3 is
disposed on the patterned bank layer 2 and exposes a portion
of the bonding layer 4. The bonding layer 4 is electrically
connected to the LED driving circuit and the micro light
emitting diode chips 100, for example connect to the tran-
sistor T2. The LED driving circuit is electrically connected
to the micro light emitting diode chips 100, and is configured
to drive and/or switch the micro light emitting diode chips
100. People having ordinary skill in the art may have
sufficient teaching, suggestion, and implementation illustra-
tion as to how to drive and implement the display panel 200,
and thus no further details are provided hereinafter.

[0055] Referring to FIG. 1C, in the embodiment, the
length of the diagonal L of each of the micro light emitting
diode chips 100 is, for example, in micron-sized. More
specifically, the length of the diagonal L of a micro light
emitting diode chip 100 falls in the range of 2 microns to 250
microns, for example.

[0056] Referring to FIG. 1B and FIG. 1C, in the embodi-
ment, the micro light emitting diode chip 100 has a plurality
of light-emitting regions ER, for example, two light-emitting
regions ER, but the invention is not limited thereto. The
micro light emitting diode chip 100 includes a semiconduc-
tor epitaxial structure 110, a first electrode 120 and a
plurality of second electrodes 130. The semiconductor epi-
taxial structure 110 includes at least one first-type doped
semiconductor layer 112, a plurality of second-type doped
semiconductor layers 116 disposed at interval and a plurality
of light-emitting layers 114 disposed at interval. In the
embodiment, two first-type doped semiconductor layers
1121, 1122, two light-emitting layers 1141, 1142 are pro-
vided, for example. The light emitting layers 114 are located
between the first-type doped semiconductor layers 112 and
the second-type doped semiconductor layers 116, and each
the light-emitting layer 114 is located in the light-emitting
region ER. The light-emitting layers 114 are independently
controlled by the backplane 210 to emit light. The first
electrode 120 is electrically connected and contacts to the
first-type doped semiconductor layers 112. The second elec-
trodes 130 are disposed at interval and electrically connected
to the second-type doped semiconductor layers 116.
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[0057] 1In detail, the micro light emitting diode chip 100 of
the embodiment is, for example, a vertical type LED. The
first electrode 120 and the second electrodes 130 of the
micro light emitting diode chip 100 are located at two
opposite sides S1, S2 of the semiconductor epitaxial struc-
ture 110 respectively. The first electrode 120 is located at the
side S1. The second electrodes 130 are located at the other
side S2 near the backplane 210, and the second electrodes
130 are located between the backplane 210 and the second-
type doped semiconductor layers 116.

[0058] In the embodiment, the semiconductor epitaxial
structure 110 includes two sub-epitaxial structures 110q,
1105 separated from each other. The sub-epitaxial structures
110a, 1105 are physically independent from each other. A
trench N is provided between the sub-epitaxial structures
110a, 1104 to electrically separate the sub-epitaxial struc-
tures 110a, 1105. Air, for example, is provided in the trench
N. In the other embodiments, an insulating material can also
be filled in the trench N, but the invention is not limited
thereto. The sub-epitaxial structure 110a includes a first-type
doped semiconductor layer 1121, a light-emitting layer 1141
and a second-type doped semiconductor layer 1161. The
sub-epitaxial structure 1105 includes a first-type doped
semiconductor layer 1122, a light-emitting layer 1142 and a
second-type doped semiconductor layer 1162. In the
embodiment, the trench N is formed by an etching process,
and is formed, for example, through an inductively-coupled
plasma (ICP) process, but the invention is not limited
thereto. The trench N is extended from the side S2 near
second electrode 130 to the side S1 near the first electrode
120, so the first-type doped semiconductor layers 1121,1122
are physically independent to each other.

[0059] In the embodiment, normally, the number of the
pads 212 disposed in each of the sub-pixel regions SPR is
the same with the number of the second electrodes 130 of
each of the micro light emitting diode chips 100 (the number
of the pads 212 and the number of the second electrodes 130
are both two, for example, but the invention is not limited
thereto). It should be noted that the disposition condition of
the pads 212 illustrated by FIG. 1A is an example, the
invention is not limited to the number of the pads 212
disposed in each of the sub-pixel regions SPR. Specifically,
in the embodiment, two pads 212 are disposed in the
sub-pixel region SPR1, and are connected to two second
electrodes 1304, 1305 of the micro light emitting diode chip
100 respectively. One pad 212 is shown in the sub-pixel
region SPR2 to show that the pad 212 is not accurately
disposed in the sub-pixel region SPR2. One of the pads 212
shown in the sub-pixel region SPR3 is slightly offset and
misaligns the micro light emitting diode chip 100. More
specifically, the display panel 200 further includes a plurality
of conductive components 230, and the conductive compo-
nent 230 is provided in the sub-pixel region SPR. The micro
light emitting diode chips 100 can be independently con-
trolled by the drive circuit layout (not shown) of the back-
plane 210 and determine whether the light-emitting layer
114 emit light or not. The material of the conductive
component 230 is, for example, transparent conductive
material (such as indium tin oxide), but the invention is not
limited thereto.

[0060] Specifically, the forming method of the conductive
components 230 is, for example, forming a transparent
conductive layer on the micro light emitting diode chips 100
after the micro light emitting diode chips 100 are bonded
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with the pads 212 on the backplane 210. The forming
method of the transparent conductive layer is, for example,
a spin coating method or a vapor deposition method, but the
invention is not limited thereto. Then, pattern the transparent
conductive layer to form the conductive components 230,
but the invention is not limited to the forming method of the
conductive component 230.

[0061] In the embodiment, the backplane 210 provides the
first type carrier (such as electron) through the conductive
component 230, and provides the second type carrier (such
as electron hole) to micro light emitting diode chip 100
through the pad 212 to make the light-emitting layers 114
emit light.

[0062] In the embodiment, the first-type doped semicon-
ductor layer 112 is one of the P-type doped semiconductor
layer and the N-type doped semiconductor layer. The sec-
ond-type doped semiconductor layer 114 is the other one of
the P-type doped semiconductor layer and the N-type doped
semiconductor layer. More specifically, the first-type doped
semiconductor layer 112 is, for example, the N-type doped
semiconductor layer, the second-type doped semiconductor
layer 114 is, for example, the P-type doped semiconductor
layer, the invention is not limited thereto. The material of the
N-type doped semiconductor layer is, for example, n-GaN.
The material of the P-type doped semiconductor layer is, for
example, p-GaN, but the invention is not limited thereto.
The first type carrier provided by the backplane 210 is, for
example, electron, the second type carrier provided by the
backplane 210 is, for example, electron hole, the invention
is not limited thereto.

[0063] More specifically, in each of the sub-pixel regions
SPR, the first type carrier from the backplane 210 sequen-
tially passes through the conductive component 230, the first
electrode 120, the first-type doped semiconductor layer 112
and is transmitted to the light-emitting layer 114. The second
type carrier from the backplane 210 sequentially passes
through the pad 212, the second electrode 130, the second-
type doped semiconductor layer 116 and is transmitted to the
light-emitting layer 114. In such a way, the first type carrier
and the second type carrier are recombined in the emitting
layer 114 to emit light. Because the micro light emitting
diode chip 100 of the embodiment has a plurality of second
electrodes 130 disposed at interval, the process yield when
the micro light emitting diode chips 100 are transferred and
bonded on the pads 212 on the backplane 210 will be
improved. In other words, at least one of the second elec-
trodes (130a or 1306) of one micro light emitting diode chip
100 is well bonded to the pad 212 on the backplane 210, the
light-emitting layer 114 can emit light correspondingly.
[0064] Furthermore, if the light emitted by one of the
light-emitting layer 114 (e.g. 1141) is not bright enough, and
then another light-emitting layer 114 (e.g. 1142) can be used
for the brightness compensation.

[0065] In addition, it is worthy to mention that the back-
plane 210 can adjust the intensity of the light beam emitted
by the light-emitting layer 1141 and the light-emitting layer
1142 respectively through the adjustment of the voltage or
the current, but the invention is not limited thereto. That is,
the success probability of bonding process is higher and it is
unnecessary to proceed other chip transfer process to repair
micro light emitting diode chip. Therefore, the micro light
emitting diode chip 100 of the embodiment in the invention
can improve transfer/bonding yield and the image quality of
the display panel 200. Compared to the conventional tech-
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nology, because there is no need to reserve two redundant
bonding points of the packaging chips in each of the
sub-pixel regions SPR of the display panel 200 in the
embodiment of the invention, and therefore each of the
sub-pixel regions SPR can have smaller area. Fach of the
unit areas of the display panel contains more sub-pixel
regions SPR, so that the overall resolution of the display
panel 200 can be increased.

[0066] In the embodiment, the material of the pads 212 is,
for example, chosen from Indium (In), Stannum (Sn) or an
alloy thereof (In/Sn), the invention is not limited thereto.
The material of the first electrodes 120 and the second
electrodes 130 is, for example, chosen from gold (Au), Sn or
an alloy thereof (Au/Sn), the invention is not limited thereto.
On the other hand, the structure of the emitting layers 114 is,
for example, multiple quantum well (MQW). The multiple
quantum well includes a plurality of wells and a plurality of
barriers alternately disposed in a repetitive manner. Further-
more, the material of the emitting layers 114 includes, for
example, alternately stacked multi-layer InGaN and multi-
layer GaN. Through the design of the ratio of In or Gallium
(Ga) in the emitting layer 114, the emitting layer 114 can
emit light with different wavelength. It should be noted that
the material of the emitting layers 114 listed above are for
exemplary purpose only, the material of the emitting layer
114 are not limited to InGaN and GaN.

[0067] In addition, in the embodiment, the method of
repairing the defect pixel is, for example, adjusting the
working of the light-emitting regions ER through a drive
circuit to repairing the defect pixel. Or, the layout design of
the conductive components 230 and the first electrodes 120
in the following manufacturing process can be used to limit
the circuit to enable the light-emitting region ER. These
repairing methods can be achieved by various circuit layouts
of the backplane 210, and are not limited by the embodi-
ment.

[0068] It should be noted that the following embodiments
use part of the content in the abovementioned embodiments,
omit the descriptions of the same technical content, the same
element can be referred to part of the content of the
abovementioned embodiments, and are not repeated in the
following embodiments.

[0069] FIG. 2A is a schematic top view of the display
panel 2004 according to another embodiment of the inven-
tion. FIG. 2B is a schematic cross-sectional view taken
along a section line B-B' in FIG. 2A. FIG. 2C is a bottom
view of the micro light emitting diode chip 100a in FI1G. 2B.
It should be noted that, for the clear illustration, the micro
light emitting diode chip and other layer structures are
omitted in FIG. 2A, only the bonding location of the
sub-pixel region and the micro light emitting diode chip are
illustrated in the FIG. 2A.

[0070] Referring to FIG. 2A to FIG. 2C, the display panel
200a of the embodiment is approximately like the display
panel 200 in FIG. 1A and FIG. 1B, the main difference lies
in that: three pads 212a, 2125, 2121 are provided in each of
the sub-pixel regions SPR, and the micro light emitting
diode chip 100a of the embodiment is, for example, a
horizontal structure. Furthermore, the number of the pads
212 disposed in each of the sub-pixel regions SPR is equal
to the summation of the number of the first electrodes 120
and the number of the second electrodes 130. Specifically,
the first electrode 120 and the second electrodes 130 are
located at the same side S2 of the semiconductor epitaxial
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structure 110. The semiconductor epitaxial structure 110 has
a trench N. The trench N separates the light-emitting layers
1141, 1142 and the second-type doped semiconductor layers
1161, 1162. The first electrode 120 is in the trench N and is
electrically connected to the first-type doped semiconductor
layer 112. In the embodiment, the trench N is formed by
removing a part of the second-type doped semiconductor
layer 116, a part of the light-emitting layer 114 and a part of
the first-type doped semiconductor layer 112, so as to expose
the first-type doped semiconductor layer 112. The trench N
is extended from the side S2 near the second-type doped
semiconductor layer 1161 to the first-type doped semicon-
ductor layer 112. In addition, the micro light emitting diode
chip 100q further includes a first insulation layer 140. The
first insulation layer 140 is located between the first elec-
trode 120 and the light-emitting layers 1141, 1142, and is
located between the first electrode 120 and the second-type
doped semiconductor layers 1161, 1162. So the side wall of
the first electrode 120 is electrically the light-emitting layers
1141, 1142 and the second-type doped semiconductor layers
1161, 1162. More specifically, the first insulation layer 140
covers the sidewalls of the second-type doped semiconduc-
tor layers 116 and the sidewalls of the light-emitting layers
114 and exposes the first-type doped semiconductor layer
112.

[0071] Referring to FIG. 2B again, in the well bonded
sub-pixel region SPR (e.g. SPR1), the second electrode 130a
is electrically connected to the pad 212«, another second
electrode 1305 is electrically connected to the pad 2125, and
the first electrode 120 is electrically connected to the pad
2121. The first type carrier from the backplane 210 sequen-
tially passes through the pad 2121, the first electrode 120,
the first-type doped semiconductor layer 112 and is trans-
mitted to the light-emitting layer 1141, 1142. The second
type carrier from the backplane 210 sequentially passes
through the pads 212a, 2124, the second electrodes 130q,
1305, the second-type doped semiconductor layers 1161,
1162 and is transmitted to the light-emitting layers 1141,
1142. However, in the sub-pixel region SPR2, a second
electrode 1305 of the micro light emitting diode chip 100a
is not electrically connected to the pad 212 effectively due
to a location deviation, but it still may use the second
electrode 130a to be electrical connected to the pad 212a.
Therefore, the backplane 210 can still control the micro light
emitting diode chip 1004 in the sub-pixel region SPR2 well.
In addition, the light-emitting region ER to be operated can
be chosen through the drive circuit design or repairing
process. In the embodiment, the method of repairing the
defect pixels is achieved by, for example, the method such
as breaking with laser in the following manufacturing pro-
cess and bridging connection, but the invention is not limited
thereto.

[0072] FIG. 3A is a schematic top view of the display
panel 2004 according to another embodiment of the inven-
tion, FIG. 3B is a schematic cross-sectional view taken
along a section line C-C' in F1G. 3A. It should be noted that,
for the clear illustration, the micro light emitting diode chip
and other layer structures are omitted in FIG. 3A, only the
bonding location of the sub-pixel region and the micro light
emitting diode chip are illustrated in FIG. 3A.

[0073] Referring to FIG. 3A to FIG. 3B, the display panel
2005 of the embodiment is approximately similar to the
display panel 200 in FIG. 1A and FIG. 1B, the main
difference lies in that: the pads 212 being electrically con-
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nected to the first electrodes 120 and the first electrodes 120
are disposed between the semiconductor epitaxial structures
110 and the backplane 210. The micro light emitting diode
chip 1005 is electrically connected to the pad 212 with the
side S2 where the first electrode 120 is located. Furthermore,
the trench N of the micro light emitting diode chip 1005 of
the embodiment in the invention penetrates a part of the
first-type doped semiconductor layer 112 to expose the
first-type doped semiconductor layer 112. A plurality of
conductive components 230a are disposed on the second
electrodes 130a, 1305 respectively, and are electrically
connected to the second electrodes 130a, 1304. That is, the
backplane 210 provides the second type carrier to the micro
light emitting diode chip 1005 through the conductive
components 230a.

[0074] Based on the above, in the embodiment, the area of
the first electrode 120 is substantially equal to the area of the
epitaxial structure 110. That is, the first electrode 120 could
have a larger area to bond the pad 212 of the backplane 210
and to improve the manufacturing yield during the bonding
process. Take a step further, the display panel 2005 may
independently control the sub-epitaxial structures 110 by the
conductive components 230a, so that the display quality and
production yield of the display panel 2005 are improved.

[0075] Referring to FIG. 4, the micro light emitting diode
chip 100¢ of another embodiment of the invention is illus-
trated, the micro light emitting diode chip 100c¢ is approxi-
mately similar to the micro light emitting diode chip of FIG.
1B, or the micro light emitting diode chip 1005 of FIG. 3B,
the main difference lies in that: the micro light emitting
diode chip 100c¢ has four light-emitting regions ER. In other
embodiments, the number of the light-emitting regions ER
of the micro light emitting diode chip 100c can be, for
example, three, the invention is not limited thereto.

[0076] Referring to FIG. 5, a micro light emitting diode
chip 1004 of another embodiment of the invention is illus-
trated, which can be used to replace the micro light emitting
diode chip of the display panels 200, 20056 of the above-
mentioned embodiments. The micro light emitting diode
chip 1004 is similar to the micro light emitting diode chip
100 in FIG. 1B, the main difference lies in that: the micro
light emitting diode chip 1004 further includes a second
insulation layer 150. The second insulation layer 150 has a
plurality of through holes H, for example, two through holes
H, but the invention is not limited thereto. The through holes
H penetrate the second insulation layer 150. The first elec-
trode 120 has a main body portion 120a and a plurality of
extending portions 1205 extended from the main body
portion 120a. The insulation layer 150 is located between
the main body portion 120a and the first-type doped semi-
conductor layers 1121, 1122. The extending portions 12056 of
the first electrode 120 are located in the through holes H
respectively, and the extending portions 1205 are connected
to the first-type doped semiconductor layers 1121, 1122
respectively. In the embodiment, the material of the insula-
tion layer 150 is, for example, benzocyclobutene (BCB) or
silicon dioxide (Si0,), but the invention is not limited
thereto.

[0077] FIG. 6Ais a bottom view of a micro light emitting
diode chip 100e according to another embodiment of the
present invention. FIG. 6B is a schematic cross-sectional
view of the micro light emitting diode chip taken along a
section line D-D' in FIG. 6A.
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[0078] Referring to FIG. 6A and FIG. 6B, the micro light
emitting diode chip 100e of the embodiment is similar to the
micro light emitting diode chip 1004 of the FIG. 2A to FIG.
2C, the first electrode 120 and the plurality of second
electrodes 130 are located at the same side, the main
difference lies in: there is two trenches N and the arrange-
ment method of the first electrode 120 and second electrodes
130. The first electrode 120 is in one of the trenches N to
electrically connect the first-type doped semiconductor lay-
ers 112.

[0079] FIG. 7 is another micro light emitting diode chip
1001 of the invention, similar to the micro light emitting
diode chip 100e of FIG. 6A to FIG. 6B, the main difference
lies in: the arrangement method of the first electrode 120 and
the second electrodes 130.

[0080] FIG. 8A is a bottom view of a micro light emitting
diode chip according to an embodiment of the invention.
FIG. 8B is a schematic cross-sectional view of the micro
light emitting diode chip taken along a section line E-E' in
FIG. 8A.

[0081] Referring to FIG. 8A and FIG. 8B, the micro light
emitting diode chip 100g is similar to the micro light
emitting diode chip 100q in the FIG. 2B, while a difference
is that the number of the light emitting layers 114 is, for
example, three. Areas of the light-emitting layers 1141,
1142, 1143 are different to each other. To be more specific,
in the embodiment, an area of the light-emitting layer 1141
is larger than an area of the light-emitting layer 1142, and the
area of the light-emitting layer 1142 is larger than an area of
the light-emitting layer 1143. When the micro light emitting
diode chip 100g is controlled to emit light, the correspond-
ing areas of the light-emitting region ER1~ER3 are different
to each other and the light-emitting layers 1141, 1142, 1143
are controlled independently.

[0082] FIG. 9A is a bottom view of a micro light emitting
diode chip according to an embodiment of the invention.
FIG. 9B is a schematic cross-sectional view of the micro
light emitting diode chip taken along a section line F-F' in
FIG. 9A.

[0083] Referring to FIG. 9A and FIG. 9B, the micro light
emitting diode chip 100/ is similar to the micro light
emitting diode chip 100 in the FIG. 1B, while a difference
is that the number of the light emitting layers 114 is, for
example, four. Areas of the light-emitting layers 1141~1144
are different to each other. When the light-emitting layers
1141~1144 are controlled to emit light, the corresponding
areas of the light-emitting region ER1~ER4 are different to
each other.

[0084] Through the abovementioned configuration, when
the micro light emitting diode chip 100g or 100% is con-
trolled to emit light, the light-emitting regions ER emit light
independently and have different light-emitting areas to each
other. That is to say, in a case of providing the same current
1 to each of the light-emitting layers 114 individually, each
of the light-emitting regions ER respectively has different
grey values. Take the micro light emitting diode 100% in
FIG. 9A and FIG. 9B for an example, in a case of only
providing a current I to the light-emitting layer 1141, only
the light-emitting layer 1141 emits light and the grey value
of the micro light emitting diode 100/ is G1. In a case of
only providing the current I to the light-emitting layer 1142,
only the light-emitting layer 1142 emits light, and the grey
value of the micro light emitting diode 100/% is G2. In a case
of providing the current I to the light-emitting layer
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1141~1142 at the same time, the grey value of the micro
light emitting diode 100/ is G3. To take a step further, the
micro light emitting diode chip 100/ can achieve different
grey values by providing current I to at least one of the
light-emitting layers 1141~1144. For example, in a case of
providing the same current 1 to the light-emitting layers
1141~1144 at the same time, the grey value of the micro
light emitting diode chip 100% is G4. From another point of
view, the micro light emitting diode chip 100/ may achieve
different grey values by providing current I to a combination
set selected from the light-emitting layers 1141~1144 having
different areas to each other.

[0085] For a conventional micro light emitting diode chip
having a single light-emitting layer, it is required that
providing different current to the single light-emitting layer
for different grey values. Normally, the numbers of the grey
value of the conventional micro light emitting diode chipare
the same with the numbers of the providing current value.
[0086] Relatively speaking, the micro light emitting
diodes 100g, 100/ of the embodiment of the present inven-
tion can achieve different grey values by providing the same
current to at least a part of the light-emitting layers 114 or
providing different current to at least a part of the light-
emitting layers 114. That’s to say, compared to the conven-
tional micro light emitting diode chip, the micro light
emitting diodes 100g, 100/ may achieve more grey values
with less providing current values. Furthermore, the micro
light emitting diodes 100g, 100/ of the embodiments of the
present invention can achieve a small grey value by provid-
ing a larger current to a light-emitting layer 114 having a
small area to avoid blue shift phenomenon or color differ-
ence phenomenon.

[0087] FIG. 10A is a top view of a micro light emitting
diode chip according to an embodiment of the invention.
FIG. 10B is a schematic cross-sectional view of the micro
light emitting diode chip taken along a section line G-G' in
FIG. 10A.

[0088] Referring to FIG. 10A and FIG. 10B, the micro
light emitting diode chip 100i has a plurality of light-
emitting regions ER, for example, two light-emitting regions
ER1, ER2. The micro light emitting diode chip 100i includes
a semiconductor epitaxial structure 110, a first electrode 120,
a second electrode 130 and a conductive connecting layer C.
The semiconductor epitaxial structure 110 includes two
semiconductor sub-epitaxial structures 110a, 1105 and an
insulating base layer B. The semiconductor sub-epitaxial
structures 110a, 1104 are formed on the insulating base layer
B. Each of the semiconductor sub-epitaxial structures 110q,
1104 includes a first-type doped semiconductor layer 112, a
light-emitting layer 114 and a second-type doped semicon-
ductor layer 116. The light-emitting layer 114 is located
between the first-type doped semiconductor layer 112 and
the second-type doped semiconductor layer 116. The semi-
conductor sub-epitaxial structures 110a, 1105 are set in
series with each other via the conductive connecting layer C.
In the embodiment, the material of the first-type doped
semiconductor layer 112 is, for example, p-GaN, and a
material of the second-type doped semiconductor layer 116
is, for example, n-GaN. Furthermore, a doping concentration
of the insulating base layer B is smaller than that of the
second-type doped semiconductor layers 1161, 1162, and the
insulating base layer B electrically isolates the semiconduc-
tor sub-epitaxial structures 110a, 1105 when the micro light
emitting diode chip 100 turns on. The first electrode 120 is
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electrically connected to the second-type doped semicon-
ductor layer 1161 of the semiconductor sub-epitaxial struc-
ture 110a, and is located in the light-emitting region ER1.
The second electrode 130 is electrically connected to the
first-type doped semiconductor layer 1122 of the semicon-
ductor sub-epitaxial structure 110, and is located in the
light-emitting region ER2.

[0089] To be more specific, the micro light emitting diode
100; further includes a first insulating layer 140, a second
insulating layer 150 and a plurality of transparent conductive
layers 160. The transparent conductive layers 160 are dis-
posed and contact with the first-type doped semiconductor
layers 1121, 1122. The first insulating layer 140 covers the
semiconductor sub-epitaxial structures 110a, 1105 and the
transparent conductive layers 160. The first insulating layer
140 has a plurality of the holes H1~H4, for example, the
hole H1 exposes a part of the second-type doped semicon-
ductor layers 1161. The hole H2 exposes a part of the
transparent conductive layer 160 on the semiconductor
sub-epitaxial structures 110a. The hole H3 exposes a part of
the second-type doped semiconductor layer 1162, and the
hole H4 exposes a part of the transparent conductive layer
160 on the semiconductor sub-epitaxial structures 1105. The
conductive connecting layer C is in contact with the trans-
parent conductive layers 160 and the second-type doped
semiconductor layers 1161, 1162 via the holes H1~H4, so as
to make the light-emitting layers 1141, 1142 to be set in
series. The second insulating layer 150 covers the conduc-
tive connecting layer C and the first insulating layer 140. The
second insulating layer 150 has a plurality of holes H5, H6
to expose parts of the conductive connecting layer C. The
first electrode 120 is in contact with the conductive con-
necting layer C which is located above the semiconductor
sub-epitaxial structures 110a and is electrically connected to
the second-type doped semiconductor layers 1161 via the
hole H5. The second electrode 130 is in contact with the
conductive connecting layer C which is located above the
semiconductor sub-epitaxial structures 1104 via the hole H6
and is electrically connected to the first-type doped semi-
conductor layers 1122 via the hole H6.

[0090] FIG. 11Ais a top view of a display panel according
to an embodiment of the invention. FIG. 11B is a schematic
cross-sectional view of the display panel taken along a
section line H-H' in FIG. 11A. FIG. 11C is a top view of a
display panel according to another embodiment of the
invention.

[0091] Referring to FIG. 11A to FIG. 11B, in the embodi-
ment, the display panel 2004 includes a backplane 2104 and
a plurality of the micro light emitting diode chips 100:. The
backplane 2104 has a plurality of sub-pixel regions SPR, and
is electrically connected to the micro light emitting diode
chips 100, and controls the micro light emitting diode chips
100 to emit light. To be more specific, the backplane 2104
includes a plurality of third electrode lines 214 and a
plurality of fourth electrode lines 216. The third electrode
lines 214 and the fourth electrode lines 216 are arranged
interlacedly. Two adjacent third electrode lines 214 and two
adjacent fourth electrode lines 216 define one of the sub-
pixel regions SPR. In the embodiment, two of the micro light
emitting diode chips 100i are located in each of the sub-pixel
regions SPR, and the two of the micro light emitting diode
chips 100; are disposed in parallel in the sub-pixel region
SPR.
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[0092] Referring to FIG. 11C, the display panel 2004 of
the embodiment is approximately similar to the display
panel 2004 in FIG. 11A and FIG. 11B, the main difference
lies in that only one micro light emitting diode chip 100; is
located in the subpixel-region SPR.

[0093] In the display panel 2004 or 2004, since the
light-emitting layers of the micro light emitting diode 100i
are set n series, it can reduce the condition that the micro
light emitting diode 100 can not emit light due to defect and
enhance overall luminosity uniformity of the display panel
2004 or 2004". Next, since the micro light emitting diodes
100 are disposed in parallel in the sub-pixel region SPR, if
one of the micro light emitting diodes 100i in the sub-pixel
region SPR is open to be bonded on the backplane 2104, the
other micro light emitting diode 100; in the sub-pixel region
SPR might emit light. The numbers of defect pixel can be
reduced. The corresponding electrode line which is con-
nected to the defect micro light emitting diode can be cut off.
[0094] Based on the above, each of the micro light emit-
ting diode chips of the embodiment in the invention has a
plurality of second electrodes and a plurality of light-
emitting layers corresponding to the second electrodes. In
each of the sub-pixel regions in the display panel, the second
electrodes of the micro light emitting diode chips are bonded
to the pads on the backplane, as long as the first type carrier
and the second type carrier provided by the backplane can
still be recombined at least one of the light-emitting layers
of the micro light emitting diode chip to emit light beam. In
other words, the micro light emitting diode chips are trans-
ferred to the backplane, the micro light emitting diode chips
of the embodiment in the invention take advantage of a
larger electrode bonding area (such as the design of a
plurality of second electrodes disposed at interval), and the
higher bonding yield between the electrodes and the pads.
Therefore, the micro light emitting diode chip of the
embodiment in the invention can reduce the numbers of the
defect pixels in the display panel using the micro light
emitting diode chip, so that the process yield and the image
quality of the display panel are improved. In addition, in the
display panel of the embodiment in the invention, each the
micro light emitting diode chip has a plurality of light-
emitting regions which are able to be controlled indepen-
dently.

[0095] It will be apparent to those skilled in the art that
various modifications and variations can be made to the
disclosed embodiments without departing from the scope or
spirit of the invention. In view of the foregoing, it is intended
that the invention covers modifications and variations pro-
vided that they fall within the scope of the following claims
and their equivalents.

What is claimed is:

1. A micro light emitting diode chip, having a plurality of
light-emitting regions, the micro light emitting diode chip
comprises:

a semiconductor epitaxial structure, comprising a first-
type doped semiconductor layer, a plurality of second-
type doped semiconductor layers disposed at interval
and a plurality of light-emitting layers disposed at
interval, wherein the light-emitting layers are located
between the first-type doped semiconductor layer and
the second-type doped semiconductor layers, and the
light-emitting layers are located in the light-emitting
regions respectively and electrically contact to the
first-type doped semiconductor layer;
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a first electrode, electrically connected and contacted to
the first-type doped semiconductor layer; and
a plurality of second electrodes, disposed at interval and
electrically connected to the second-type doped semi-
conductor layers.
2. The micro light emitting diode chip according to claim
1, wherein the semiconductor epitaxial structure has at least
one trench separating the second-type doped semiconductor
layers, separating the light-emitting layers and exposing the
first-type doped semiconductor layer, and the light-emitting
layers are independently controlled to emit light, wherein
the trench is extended from a side near the second-type
doped semiconductor layer to the first-type doped semicon-
ductor layer.
3. The micro light emitting diode chip according to claim
1, wherein the first electrode and the second electrodes are
located at two opposite sides of the semiconductor epitaxial
structure respectively.
4. The micro light emitting diode chip according to claim
3, wherein the micro light emitting diode chip further
comprises an insulation layer, the insulation layer has a
plurality of through holes, wherein the first electrode has a
main body portion and a plurality of extending portions
extended from the main body portion, the insulation layer is
located between the main body portion and the first-type
doped semiconductor layers, and the extending portions are
located in the through holes respectively and are connected
to the first-type doped semiconductor layer.
5. The micro light emitting diode chip according to claim
2, wherein the first electrode and the second electrodes are
located at the same side of the semiconductor epitaxial
structure.
6. The micro light emitting diode chip according to claim
5, wherein the first electrode is electrically connected to the
first-type doped semiconductor layer through the trench.
7. The micro light emitting diode chip according to claim
6, wherein the micro light emitting diode chip has an
insulation layer, the insulation layer is located between the
first electrode, the light-emitting layers and the second-type
doped semiconductor layers to be electrically isolated from
the first electrode, the light-emitting layers, and the second-
type doped semiconductor layers.
8. The micro light emitting diode chip according to claim
5, wherein the semiconductor epitaxial structure has a plu-
rality of trenches, and the first electrode is electrically
connected to the first-type doped semiconductor layer
through one of the trench.
9. The micro light emitting diode chip according to claim
1, wherein a range of a diagonal length of the micro light
emitting diode chip falls in a range of 2 microns to 250
microns.
10. A display panel, comprising:
a backplane, having a plurality of sub-pixel regions and a
plurality of pads; and
a plurality of micro light emitting diode chips located in
the sub-pixel regions, wherein each of the micro light
emitting diode chips has a plurality of light-emitting
regions and comprises:

a semiconductor epitaxial structure, comprising a first-
type doped semiconductor layer, a plurality of sec-
ond-type doped semiconductor layers disposed at
interval and a plurality of light-emitting layers dis-
posed in the light-emitting regions at interval,
wherein the light-emitting layers are located between
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the first-type doped semiconductor layer and the
second-type doped semiconductor layers and elec-
trically contact to the first-type doped semiconductor
layer;

a first electrode, electrically connected and contacted to
the first-type doped semiconductor layer; and

a plurality of second electrodes, disposed at interval
and electrically connected to the second-type doped
semiconductor layers,

wherein the micro light emitting diode chips are electri-

cally connected to the backplane through the pads and
the backplane controls the micro light emitting diode
chips to emit light in the corresponding sub-pixel
regions.

11. The display panel according to claim 10, wherein a
range of a diagonal length of the micro light emitting diode
chip falls in a range of 2 microns to 250 microns.

12. The micro light emitting diode chip according to claim
10, wherein the semiconductor epitaxial structure has at
least one trench, the at least one trench separates the
second-type doped semiconductor layers, and the light-
emitting layers and exposes the first-type doped semicon-
ductor layer, and the light-emitting layers are connected to
the first-type doped semiconductor layer and are indepen-
dently controlled to emit light.

13. The display panel according to claim 12, wherein the
first electrode and the second electrodes are located at the
same side of the semiconductor epitaxial structure and the
semiconductor epitaxial structure has a plurality of trenches,
and the first electrode is electrically connected to the first-
type doped semiconductor layer through one of the trenches.

14. The display panel according to claim 12, wherein the
first electrode and the second electrodes of each of the micro
light emitting diode chips are located at two opposite sides
of the semiconductor epitaxial structure, the second elec-
trodes are located between the backplane and the semicon-
ductor epitaxial structure, and the pads are electrically
contacted to the second electrodes.

15. The display panel according to claim 14, wherein the
number of the pads disposed in each of the sub-pixel regions
is the same with the number of the second electrodes of each
of the micro light emitting diode chips.

16. The display panel according to claim 12, wherein the
first electrode and the second electrodes of each of the micro
light emitting diode chips are located at two opposite sides
of the semiconductor epitaxial structure respectively, and the
first electrode is located between the backplane and the
semiconductor epitaxial structure and is electrically con-
tacted to one of the pads.

17. The display panel according to claim 10, wherein the
light-emitting layers of each micro light emitting diode chip
are set in series via a conductive connecting layer.

18. A micro light emitting diode chip, having a plurality
of light-emitting regions, the micro light emitting diode chip
comprises:
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a semiconductor epitaxial structure, comprising a first-
type doped semiconductor layer, a plurality of second-
type doped semiconductor layers disposed at interval
and a plurality of light-emitting layers disposed in the
light-emitting regions at interval, wherein the light-
emitting layers are located between the first-type doped
semiconductor layer and the second-type doped semi-
conductor layers, and the light-emitting layers are elec-
trically contacted to the first-type doped semiconductor
layer;

a first electrode, electrically connected and contacted to
the first-type doped semiconductor layer; and

a plurality of second electrodes, disposed at interval and
electrically connected to the second-type doped semi-
conductor layers,

wherein areas of the light-emitting layers are different
from each other and the light-emitting layers are inde-
pendently controlled.

19. The micro light emitting diode chip according to claim
18, wherein the first electrode and the second electrodes are
located at two opposite sides of the semiconductor epitaxial
structure respectively.

20. The micro light emitting diode chip according to claim
18, wherein the first electrode and the second electrodes are
located at the same side of the semiconductor epitaxial
structure.

21. A display panel, comprising:

a backplane, having a plurality of sub-pixel regions; and

a plurality of micro light emitting diode chips, located in
the sub-pixel regions, wherein each of the micro light
emitting diode chips has a plurality of light-emitting
regions and comprises:

a semiconductor epitaxial structure, comprising a plu-
rality of the sub-epitaxial structures, an insulating
base layer and a conductive connecting layer,
wherein the sub-epitaxial structures are formed on
the insulating base layer, each of the sub-epitaxial
structures has a first-type doped semiconductor
layer, a light-emitting layer and a second-type doped
semiconductor layer, the light-emitting layer is
located in the light-emitting region and between the
first-type doped semiconductor layer and the second-
type doped semiconductor layer, and the light-emit-
ting layers are set in series via the conductive con-
necting layer,

a first electrode, electrically connected to the semicon-
ductor epitaxial structure; and

a second electrode, electrically connected to the semi-
conductor epitaxial structure,

wherein the backplane is electrically connected to the
micro light emitting diode chips and controls the micro
light emitting diode chips to emit light.

22. The display panel according to claim 21, wherein at

least a part of the micro light emitting diode chips are
disposed in parallel in each of the sub-pixel regions.
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