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has a surface. These top-emitting micro light emitting diodes
and these bottom-emitting micro light emitting diodes are
disposed on the surface of the light transmissive substrate.
(21) Appl. No.: 16/539,483 The bottom-emitting micro light emitting diodes has an
epitaxial structure and a light shielding member, the epi-
taxial structure has a pair of upper and lower surfaces on the
(22) Filed: Aug. 13, 2019 opposite sides, the lower surface faces toward the light
transmissive substrate, and the light shielding member is
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the bottom-emitting micro light emitting diodes towards the
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TRANSPARENT DISPLAY PANEL

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This non-provisional application claims priority
under 35 US.C. § 119(a) on Patent Application No(s).
107128460 filed in Taiwan, R. O. C. on Aug. 15, 2018, the
entire contents of which are hereby incorporated by refer-
ence.

BACKGROUND

Technical Field

[0002] The present disclosure is related to transparent
display panel, and more particularly to a transparent display
panel having a plurality of display surfaces.

Related Art

[0003] A transparent display panel generally refers to a
display panel that a user can see an object behind it from a
display surface. Furthermore, some applications of display
panels need to provide a double-sided display function, that
is, a display panel may have multiple display surfaces, and
the user can see the multiple images provided by the display
panel from the display surfaces respectively. The display
panel with multiple images can be used such as window
displays, conferences or signage.

[0004] However, as far as the current technology is con-
cerned, the display panel with multiple images is combined
two display panels. In the case of a display panel with
double-sided display, the thickness and weight of the display
module considerably huge, and the transparency may be
limited, therefore the utility would be reduced.

SUMMARY

[0005] The present disclosure is to provide a transparent
display panel, which reduces the overall thickness of the
transparent display panel while providing multi-image dis-
play.

[0006] The present disclosure a transparent display panel.
The transparent display panel has a light transmissive sub-
strate, a plurality of top-emitting micro light emitting diodes,
a plurality of bottom-emitting micro light emitting diodes
and a light shielding layer. The light transmissive substrate
has a surface. These top-emitting micro light emitting diodes
are disposed on the surface of the light transmissive sub-
strate. These bottom-emitting micro light emitting diodes
are also disposed on the surface of the light transmissive
substrate. Each of the micro light emitting diodes has an
epitaxial structure and a light-shielding component, and the
epitaxial structure has an upper surface and a lower surface
on the opposite side, the lower surface faces toward the light
transmissive substrate, and the light-shielding component is
disposed on the upper surface to shield the light emitted by
the bottom-emitting micro light emitting diodes toward the
upper surface. The light shielding layer is disposed on the
surface of the light transmissive substrate, and a portion of
the light shielding layer is disposed between the top-emitting
micro light emitting diode and the light transmissive sub-
strate to shield light emitted from the top-emitting micro
light emitting diodes toward the light transmissive substrate.
[0007] The above description of the disclosure and the
following description of the embodiments of the present

Feb. 20, 2020

disclosure are intended to illustrate and explain the spirit and
principles of the invention, and can give a further explain of
the present disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] The present disclosure will become more fully
understood from the detailed description given here in below
and the accompanying drawings which are given by way of
illustration only and thus are not limitative of the present
disclosure and wherein:

[0009] FIG. 1is a partial top view of a transparent display
panel according to an embodiment of the disclosure.
[0010] FIG. 2 is a cross-sectional view showing an
embodiment of an AA cross section of the transparent
display panel illustrated in FIG. 1 according to the present
disclosure.

[0011] FIG. 3 is a cross-sectional view showing another
embodiment of the transparent display panel illustrated in
FIG. 1 according to the present disclosure.

[0012] FIG. 4A is a partial top view of a transparent
display panel according to an embodiment of the disclosure.
[0013] FIG. 4B is a cross-sectional view of a micro light
emitting diode crystal of the transparent display panel illus-
trated in FIG. 4A according to the present disclosure.
[0014] FIG. 5is a partial top view of a transparent display
panel according to an embodiment of the disclosure.
[0015] FIG. 6 is a partial top view of a transparent display
panel according to another embodiment of the disclosure.
[0016] FIG. 7 is a partial cross-sectional view showing a
transparent display panel according to yet another embodi-
ment of the present disclosure.

[0017] FIG. 8 is a partial cross-sectional view showing
another embodiment of a transparent display panel accord-
ing to yet another embodiment of the present disclosure.

DETAILED DESCRIPTION

[0018] In the following detailed description, for purposes
of explanation, numerous specific details are set forth in
order to provide a thorough understanding of the disclosed
embodiments. It will be apparent, however, that one or more
embodiments may be practiced without these specific
details. In other instances, well-known structures and
devices are schematically shown in order to simplify the
drawings.

[0019] Please refer to FIG. 1. FIG. 1 is a partial top view
of a transparent display panel according to an embodiment
of the present disclosure. As shown in FIG. 1, the transparent
display panel 1 has a light transmissive substrate 11, an
top-emitting micro light emitting diode 13, a bottom-emit-
ting micro light emitting diode 15, and a light shielding layer
17. The light transmissive substrate 11 has a surface SS. The
top-emitting micro light emitting diode 13, the bottom-
emitting micro light emitting diode 15, and the light shield-
ing layer 17 are all disposed on the surface SS. A portion of
the light shielding layer 17 is located between the top-
emitting micro light emitting diode 13 and the surface SS. In
more detail, the surface SS is further provided with control
wires T1, T2, T3, the top-emitting micro light emitting diode
13 has two electrodes with different type, such as an N-type
electrode and a P-type electrode, and the bottom-emitting
micro light emitting diode 15 has two electrodes with
different type. In this embodiment, the top-emitting micro
light emitting diode 13 and the bottom-emitting micro light
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emitting diode 15 are electrically connected to the control
wires T1, T2, and T3 via the electrodes. That is, by con-
trolling the electric signals transmitted by the control wires
T1, T2, and T3, light would be emitted by the top-emitting
micro light emitting diode 13 and the bottom-emitting micro
light emitting diode 15. In practice, the electrodes of the
top-emitting micro light emitting diode 13 and the electrodes
of the bottom-emitting micro light emitting diode 15 are
electrically connected, for example, via bumps and fixed to
the corresponding control wires T1, T2 and T3. In brief
description, the electrodes of each micro light emitting diode
and the bumps are omitted in FIG. 1. The orthographic
projection of the light shielding layer 17 on the surface SS
of the light transmissive substrate 11 covers the orthographic
projection of the top-emitting micro light emitting diode 13
on the surface SS of the light transmissive substrate 11, and
an area of the orthographic projection of the light shielding
layer 17 is preferably larger than an area of the orthographic
projection of the top-emitting micro light emitting diode 13.
Moreover, the area of the orthographic projection of the
top-emitting micro light emitting diode 13 disposes entirely
in the area of the orthographic projection of the light
shielding layer 17. In addition, the orthographic projection
of the light shielding layer 17 on the surface SS of the light
transmissive substrate 11 and the orthographic projection of
the bottom-emitting micro light emitting diode 15 are sepa-
rated from each other and have a distance between them, that
1s, the orthographic projection of the light shielding layer 17
and the orthographic projections of the bottom-emitting
micro light emitting diodes 15 do not overlap each other.
Further, the area of the orthographic projection of the
bottom-emitting micro light emitting diode 15 on the surface
SS of the light transmissive substrate 11 is larger than the
total area of the orthographic projection of the upper light
transmissive substrate 13 on the surface SS of the light
transmissive substrate 11.

[0020] Referring to FIG. 1 and FIG. 2, FIG. 2 is a
cross-sectional view showing the AA cross section of the
transparent display panel 1 shown in FIG. 1 according to the
present disclosure. In this embodiment, the top-emitting
micro light emitting diodes 13 are electrically connected and
fixed to the control wires T1 and T2 respectively, and the
bottom-emitting micro light emitting diodes 15 are electri-
cally connected and fixed to the control traces T1 and T3
respectively. The control wire T1 is, for example, a common
electrode conductive layer for providing a reference voltage
to the top-emitting micro light emitting diodes 13 and the
bottom-emitting micro light emitting diodes 15, and the
control wires T2 and T3 are respectively used to provide
corresponding control voltage to control the driving current
to the top-emitting micro light emitting diode 13 and the
bottom-emitting micro light emitting diode 15. The trans-
parent display panel 1 further has a plurality of pixels P. In
the embodiment, each of the pixels P is provided with three
top-emitting micro light emitting diodes 13 respectively
emitting red, blue and green light, and three bottom-emitting
micro light emitting diodes 15 respectively emitting red,
blue and green light. That is, the top-emitting micro light
emitting diodes 13 forms an image in the light-emitting
direction D1, and the bottom-emitting micro light emitting
diodes 15 forms another image in the light-emitting direc-
tion D2, and the resolution of the image in the light-emitting
direction D1 is equivalent to the resolution of the image in
the light-emitting direction D2. Furthermore, there is a
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image display surface in the light-emitting direction D1 for
the viewer, and the top-emitting micro light emitting diodes
13 are light source for this image display surface, and there
is another image display surface in light-emitting direction
D2 for the viewer, and the bottom-emitting micro light
emitting diodes 15 are light source for this image display
surface. The images on the two image display surfaces can
be the same or can also be controlled independently.
[0021] The top-emitting micro light emitting diode 13 has
a upper surface SU1 and lower surface SL1 opposite the
upper surface SUL The lower surface SL1 faces the surface
SS, and the light shielding layer 17 is located between the
lower surface SL1 and the surface SS. In practice, the light
shielding layer 17 may be an non-transparent layer, such as
a black photoresist; or the light shielding layer 17 may be a
reflective layer, such as a multilayer film (Bragg mirror), an
organic coating, a metal, or something alike. The light
shielding layer 17 can shield the light emitted from the
top-emitting micro light emitting diode 13 in the negative
z-axis direction. In the case of the light shielding layer 17
formed by reflective material, the light-shielding layer 17
can reflect the light which emitted from the top-emitting
micro light emitting diode 13 towards the negative z-axis
direction into toward the positive z-axis direction. Based on
the above structure, the main light emitting direction of the
top-emitting micro light emitting diodes 13 is the light
emitting direction D1 (ie, the positive z-axis direction
described above), and the light shielding layer 17 can reduce
the light emitted by the top-emitting micro light emitting
diodes 13 to the light emitting direction D2, so that it can
reduce the interference to the image displayed in the D2
direction.

[0022] An epitaxial structure 151 of the bottom-emitting
micro light emitting diode 15 has a upper surface SU2 and
lower surface SI.2 opposite the upper surface SU2. The
lower surface SL.2 faces the surface SS. The bottom-emitting
micro light emitting diode 15 further has a light shielding
component 153 disposed on the upper surface SU2. Similar
to the light shielding layer 17, the light shielding component
153 may be an nontransparent layer, such as a blackened
metal or a resin material; or the light blocking member 153
may be a reflective layer, such as a multilayer film (Bragg
mirror), an organic coating, a metal, etc. The light shielding
component 153 can shield or reflect the light emitted by the
bottom-emitting micro light emitting diode 15 in the positive
z-axis direction. Furthermore, the light emitted by the bot-
tom-emitting micro light emitting diode 15 emits to the
negative z-axis direction mostly. Therefore, the light shield-
ing component 153 can shield the light emitted by the
bottom-emitting micro light emitting diode 15 toward the
light-emitting direction D1, so that it can reduce the intet-
ference to the image displayed in the D1 direction.

[0023] The top-emitting micro light emitting diodes 13
and the bottom-emitting micro light emitting diodes 15 emit
light in the positive z-axis direction (light-emitting direction
D1) and the negative z-axis direction (light-emitting direc-
tion D2), respectively. The transparent display panel 1 can
provide the same or different images in the positive z-axis
direction and the negative z-axis direction at the same time.
Therefore, according to the corresponding control manner,
the user can see the same or different images from the two
sides of the transparent display panel 1, respectively.
[0024] It should be noted that, in the embodiment shown
in FIG. 1, the bottom-emitting micro light emitting diode 15
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is larger than the top-emitting micro light emitting diode 13
such that the light-emitting surface of the bottom-emitting
micro light emitting diode 15 is larger than the light-emitting
surface of the top-emitting micro light emitting diode 13.
Since the light provided by the bottom-emitting micro light
emitting diode 15 needs to pass through the light-shielding
region of the light transmissive substrate 11 and the wiring
layer, the light intensity thereof is affected. Thus, the area of
the light-emitting surface is adjusted by adjusting the size of
the bottom-emitting micro light emitting diode 15 to
improve the light intensity to display the image in the
light-emitting direction D2. Although this example is carried
out in this way, but in general, the bottom-emitting micro
light emitting diode 15 is not necessarily larger than the
top-emitting micro light emitting diode 13.

[0025] Please refer to FIG. 3. FIG. 3 is a cross-sectional
view of the transparent display panel 2 according to another
embodiment of the present disclosure. With compared to
FIG. 2, control wires (including T1, T2, T3, and in this
section only shows T1) is formed on the surface SS of the
light transmissive substrate 11 in FIG. 3. and the light
shielding layer 17 is formed on the control wires. In other
words, the light shielding layer 17 is disposed between the
control wire T1 and the top-emitting micro light emitting
diode 13. Further, the epitaxial structure 151 of the bottom-
emitting micro light emitting diode 15 has a side wall W.
Two ends of the side wall W are in contact with the upper
surface SU2 and the lower surface SL.2, respectively. The
light shielding component 153' of the bottom-emitting micro
light emitting diode 15 covers at least a portion of the side
wall W. Thereby, the light emitted from the bottom-emitting
micro light emitting diode 15 in the light-emitting direction
D1 is blocked, and the display quality is improved.

[0026] Please refer to FIG. 4A and FIG. 4B, FIG. 4A is a
partial top view of a transparent display panel 4 according to
an embodiment of this disclosure, and FIG. 4B is a sche-
matic view of the micro light emitting diode chip 14 of FIG.
4A according to the present disclosure. In this embodiment,
one of the top-emitting micro light emitting diode 13 con-
nects to one of the bottom-emitting micro light emitting
diode 15 to form the micro light emitting diode chip 14. As
shown in FIG. 4B, the epitaxial structure 151 of the bottom-
emitting micro light emitting diode 15 has a I-type semi-
conductor layer 1511, a light-emitting layer 1513 and a
II-type semiconductor layer 1515, and the light-emitting
layer 1513 is located between the I-type semiconductor layer
1511 and the II-type semiconductor layer 1515. The epi-
taxial structure 131 of the top-emitting micro light emitting
diode 13 has a I-type semiconductor layer 1311, a light-
emitting layer 1313 and a II-type semiconductor layer 1315,
and the light-emitting layer 1313 is located between the
I-type semiconductor layer 1311 and the Tl-type semicon-
ductor layer 1315. The I-type semiconductor layer 1511 of
the bottom-emitting micro light emitting diode 15 is con-
nected to the I-type semiconductor layer 1311 of the top-
emitting micro light emitting diode 13 with a connection
portion 19.

[0027] In practice, the material of the I-type semiconduc-
tor layer 1311 and 1511 is the same. In one embodiment, an
epitaxial layer concludes the I-type semiconductor layer
1311, the connection portion 19 and the I-type semiconduc-
tor layer 1511. The light shielding component 153 is formed
on I-type semiconductor layer 1511 and covers the light-
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emitting layer 1513, but does not cover the I-type semicon-
ductor layer 1311 and the light-emitting layer 1313.

[0028] The I-type semiconductor layer 1311, the connec-
tion portion 19 and the I-type semiconductor layer 1511 are
a N-type semiconductor, and the II-type semiconductor layer
1315 and 1515 are P-type semiconductor. In the transparent
display panel 4 of the present embodiment, the top-emitting
micro light emitting diode 13 and the bottom-emitting micro
light emitting diode 15 are combined to form one micro light
emitting diode chip 14, so that the number of the micro light
emitting diode chips being transferred can be reduced by
half, and the transfer process can be reduced, thereby
improving the process yield.

[0029] Please refer to FIG. 5. FIG. 5 is a partial top view
of a transparent display panel 5 according to an embodiment
of this disclosure. The transparent display panel 5 has a
plurality of first pixels P1 and a plurality of second pixels P2.
The top-emitting micro light emitting diode 13 is disposed
on the first pixel P1, and the bottom-emitting micro light
emitting diode 15 is disposed on the second pixel P2. Each
of the first pixels P1 includes a plurality of top-emitting
micro light emitting diodes 13 respectively used to provide
light of different colors. Similarly, each second pixel P2
includes a plurality of bottom-emitting micro light emitting
diodes 15 as described above and respectively used to
provide light of different colors. In other words, the first
pixels constitute an image displayed in the positive z-axis
direction, and the second pixels constitute another image
displayed in the negative z-axis direction, and the pitch of
the first pixels P1 is different from the pitch of the second
pixels P2. The resolution of the image displayed in the
positive z-axis direction is different from the resolution of
the image displayed in the negative z-axis direction.
[0030] In this embodiment, one of the first pixels P1 has
four top-emitting micro light emitting diodes 13 with an
arrangement of RGBY or RGBW; one of the second pixels
P2 has four bottom-emitting micro light emitting diodes 15
with an arrangement of RGBY or RGBW. In addition, a
second pixel P2 corresponds to four first pixels P1, that is,
the resolution of the image displayed by the bottom-emitting
micro light emitting diodes 15 is only a quarter of the
resolution of the image displayed by the top-emitting micro
light emitting diodes 13. In other words, the number of
bottom-emitting micro light emitting diodes 15 is less than
the number of top-emitting micro light emitting diodes 13.
By reducing the number of the second pixels in one of the
display directions, the transparency can be increased, and
process cost can down. On the other hand, the micro light
emitting diodes in each pixel are arranged in RGBY or
RGBW, the light provided by each pixel may have greater
brightness or better color rendering. In practice, the first
pixels P1 or the second pixels P2 may also adopt an RGB
configuration, which is not limited herein. A first image is
shown by the first pixels P1 on one side of the light
transmissive substrate 11, and a second image is shown by
the second pixels P2 on another side of the light transmissive
substrate 11.

[0031] Referring to FIG. 6 again, FIG. 6 is a partial top
view of the transparent display panel 6 according to another
embodiment of this disclosure. In this embodiment, the
transparent display panel 6 is similar to the transparent
display panel 1, and the differences are as follows. The
transparent display panel 6 further includes a plurality of
light transmitting areas TP and a plurality of component
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setting areas DP. The top-emitting micro light emitting
diodes 13, the bottom-emitting micro light emitting diodes
15 and most of the control wires (not shown) are disposed
in the component setting areas DP, and the light transmission
areas TP allows the light to pass through the light transmis-
sive substrate 11. The transparent display panel 6 includes a
plurality of pixels P disposed in component setting areas DP
respectively. Each pixel P includes a first pixel P1 composed
of three top-emitting micro light emitting diodes 13 and a
second pixel P2 composed of four bottom-emitting micro
light emitting diodes 15. The light shielding layer 17 is
disposed between the top-emitting micro light emitting
diodes 13 and the light transmissive substrate 11 in every
first pixel P1 to shield the light emitted from the top-emitting
micro light emitting diodes 13 in the direction towards the
light transmissive substrate 11. The second pixel P2 may
adopt an arrangement of RGBW or RGBY, so that the light
provided by the second pixel P2 can improve brightness or
color recognition after passing through the light transmissive
substrate 11. In other embodiment, the micro light emitting
diodes 13 in each first pixel P1 can be arranged in RGB,
RGBW, RGBY or other feasible pixel arrangement, and is
not necessarily the same as the arrangement of the second
pixel, and is not limited therein. In one embodiment, one of
the first pixels P1 overlaps one of the second pixels P2.

[0032] Referring to FIG. 7, FIG. 7 is a partial cross-
sectional view of a transparent display panel 7 according to
a further embodiment of the present disclosure. The trans-
parent display panel 7 is similar to the transparent display
panel 6 shown in FIG. 6. The main differences are as
follows: The transparent display panel 7 further has a
plurality of lens components 12 and a transparent insulation
layer 112. The transparent insulation layer 112 is disposed
on the surface SS of the light transmissive substrate 11, and
the lens components 12 are disposed on the transparent
insulation layer 112 and on the transparent regions TP. A
light-concentrating surface Sc of the lens component 12
faces toward the surface SS of the light transmissive sub-
strate 11. By the arrangement of the lens components 12,
more light can be collected to pass through the light trans-
missive substrate 11 to increase the transparency of the
transparent display panel 7.

[0033] Please refer to FIG. 8. FIG. 8 is a partial cross-
sectional view showing a transparent display panel 8 accord-
ing to a further embodiment of the present disclosure. The
structure of the transparent display panel 8 is similar to that
of the transparent display panel 7. The difference is that the
transparent display panel 8 has a cover substrates 16 dis-
posed on the transmissive substrate 11. The cover substrate
16 has an upper surface SU4 and a lower surface SL4
opposite to the upper surface SU4, and the lower surface
SL4 faces toward the light transmissive substrate 11. The
lens components 12 are disposed on the lower surface SL.4
of the cover substrate 16, and the light-concentrating sut-
faces Sc of the lens components 12 face the surface SS of the
light transmissive substrate 11. The cover substrate 16 is also
made of a light-transmitting material, and can be selected
from the same material as the light transmissive substrate 11.

[0034] In other embodiments, the lens component 12 can
be a concave lens structure, a convex lens structure, or even
a combination of different lenses, wherein the light is
concentrated to increase transparency.
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[0035] In summary, the present disclosure provides a
transparent display panel having top-emitting micro light
emitting diodes and a bottom-emitting micro light emitting
diodes.

[0036] A portion of a light shielding layer is disposed
between the top-emitting micro light emitting diode and a
light transmissive substrate. The bottom-emitting micro
light emitting diode has a light shielding component and a
surface far away from the light transmissive substrate, and
the light shielding component disposes on the surface.
Thereby, the transparent display panel can provide a light
source in different directions by the top-emitting micro light
emitting diodes and the bottom-emitting micro light emit-
ting diodes. Since the top-emitting micro light emitting
diode and the bottom-emitting micro light emitting diode are
disposed on the same panel, the thickness of the transparent
display panel can reduce.

What is claimed is:

1. A transparent display panel comprising:

a light transmissive substrate, with a surface;

a plurality of top-emitting micro light emitting diodes for
emitting rays upwards, disposed on the surface of the
light transmissive substrate;

a plurality of bottom-emitting micro light emitting diodes
for emitting rays downwards, disposed on the surface
of the light transmissive substrate, wherein each of the
bottom-emitting micro light emitting diodes has an
epitaxial structure and a light shielding component, the
epitaxial structure has a upper surface and a lower
surface, the lower surface faces the light transmissive
substrate, and the light shielding component is disposed
on the upper surface to shield the light emitted from the
bottom-emitting micro light emitting diode towards the
upper surface; and

a light shielding layer, disposed on the surface of the light
transmissive substrate, wherein a portion of the light
shielding layer is disposed between the top-emitting
micro light emitting diode and the light transmissive
substrate to shield the light emitted from the top-
emitting micro light emitting diode towards the direc-
tion of the light transmissive substrate.

2. The transparent display panel of claim 1, wherein an
orthographic projection of the light shielding layer on the
surface of the light transmissive substrate covers each of the
orthographic projections of the top-emitting micro light
emitting diodes on the surface of the light transmissive
substrate.

3. The transparent display panel of claim 2, wherein an
area of the orthographic projection of the light shielding
layer on the surface of the light transmissive substrate is
greater than a total area of the orthographic projections of
the top-emitting micro light emitting diodes on the surface
of the light transmissive substrate.

4. The transparent display panel of claim 1, wherein an
orthographic projection of the light shielding layer on the
surface of the light transmissive substrate does not overlap
an orthographic projection of any bottom-emitting micro
light emitting diode.

5. The transparent display panel of claim 1, wherein an
area of an orthographic projection of bottom-emitting micro
light emitting diode on the surface of the light transmissive
substrate is greater than a total area of an orthographic
projection of the top-emitting micro light emitting diode on
the surface of the light transmissive substrate.
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6. The transparent display panel of claim 1, wherein:

the epitaxial structure of each of the bottom-emitting

micro light emitting diodes further comprises a I-type
semiconductor layer, a light-emitting layer and a II-
type semiconductor layer, wherein the light-emitting
layer is disposed between the I-type semiconductor
layer and the TI-type semiconductor layer;

the epitaxial structure of each of the top-emitting micro

light emitting diodes further comprises a I-type semi-
conductor layer, a light-emitting layer and a Il-type
semiconductor layer, wherein the light-emitting layer is
disposed between the I-type semiconductor layer and
the Il-type semiconductor layer; and

the I-type semiconductor layer of one of the top-emitting

micro light emitting diodes is connected to the I-type
semiconductor layer of one of the bottom-emitting
micro light emitting diodes.

7. The transparent display panel of claim 1, further
comprising a common electrode wire layer disposed on the
surface of the light transmissive substrate, wherein:

the epitaxial structure of each of the bottom-emitting

micro light emitting diodes further comprises a I[-type
semiconductor layer, a light-emitting layer and a II-
type semiconductor layer, wherein the light-emitting
layer is disposed between the I-type semiconductor
layer and the II-type semiconductor layer;

the epitaxial structure of each of the top-emitting micro

light emitting diodes further comprises a I-type semi-
conductor layer, a light-emitting layer and a Il-type
semiconductor layer, wherein the light-emitting layer is
disposed between the I-type semiconductor layer and
the Il-type semiconductor layer; and

the I-type semiconductor layer of the upper micro light

emitting diodes and the I-type semiconductor layer of
the bottom-emitting micro light emitting diodes are
electrically connected to the common electrode wiring
layer.

8. The transparent display panel of claim 7, wherein, the
I-type semiconductor layers of the top-emitting micro light
emitting diodes are adjacent to the surface of the light
transmissive substrate and the common electrode wiring
layer, and the I-type semiconductor layers of the bottom-
emitting micro light emitting diodes are adjacent to the
surface of the light transmissive substrate and the common
electrode wiring layer.

9. The transparent display panel of claim 7, wherein, the
I-type semiconductor layers of the top-emitting micro light
emitting diodes are adjacent to the surface of the light
transmissive substrate, and the II-type semiconductor layers
of the bottom-emitting micro light emitting diodes are
adjacent to the surface of the light transmissive substrate
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10. The transparent display panel of claim 1, further
comprising:

a plurality of first pixels, arranged in an array, with each
of the first pixels comprising at least two of the top-
emitting micro light emitting diodes, wherein the at
least two top-emitting micro light emitting diodes are
configured to provide different color of light respec-
tively;

a plurality of second pixels, arranged in an array, with
each of the second pixels comprising at least two of the
bottom-emitting micro light emitting diodes, wherein
the at least two bottom-emitting micro light emitting
diodes are configured to provide different color of light
respectively;

a pitch of the first pixels arrangement is different from a
pitch of the second pixels arrangement.

11. The transparent display panel of claim 10, wherein a
first image is shown by the first pixels on one side of the light
transmissive substrate, and a second image is shown by the
second pixels on another side of the light transmissive
substrate.

12. The transparent display panel of claim 11, wherein the
number of the first pixels is different from the number of the
second pixels.

13. The transparent display panel of claim 11, wherein one
of the first pixels overlaps one of the second pixels.

14. The transparent display panel of claim 1, wherein the
top-emitting micro light emitting diodes surround one of the
bottom-emitting micro light emitting diodes.

15. The transparent display panel of claim 7, wherein a
portion of the common electrode wiring layer is covered by
the light shielding layer.

16. The transparent display panel of claim 1, wherein the
epitaxial structure of each of the bottom-emitting micro light
emitting diodes further comprises a side wall that is con-
nected to the upper surface and is not parallel to the upper
surface, the light shielding component extends from the
upper surface and covers at least a portion of the side wall.

17. The transparent display panel of claim 1, further
comprises a lens component and a transparent insulation
layer, the transparent insulation layer is disposed on light
transmissive substrate, wherein the lens component is dis-
posed on the transparent insulation layer, and a light-con-
centrating surface of the lens component faces the surface of
the light transmissive substrate.

18. The transparent display panel of claim 1, further
comprises a lens component and an cover substrate, wherein
the lens component is disposed on the cover substrate, and
the lens component comprises a light-concentrating surface
facing the surface of the light transmissive substrate.
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