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7) ABSTRACT

The disclosure provides a micro light-emitting diode array
substrate, including a glass substrate. The glass substrate is
formed with a gate electrode and a dielectric layer in
sequence. The dielectric layer is formed with a semiconduc-
tor layer and a pixel electrode. The semiconductor layer is
disposed with a source electrode and a drain electrode. The
drain electrode and the adjacent pixel electrode are con-
nected. The pixel electrode is connected with a micro
light-emitting diode. The gate electrode, the source elec-
trode, the drain electrode, the pixel electrode and a lead
connected with a pin of the micro light-emitting diode are all
made out of graphene conductive material. The disclosure
further provides a display panel, including the micro LED
array substrate. Micro LEDs are respectively disposed with
color block layers. Compared with the prior art, heat of the
micro light-emitting diodes can be transmitted to other
regions for improving heat dissipation.
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MICRO LIGHT-EMITTING DIODE ARRAY
SUBSTRATE AND DISPLAY PANEL

TECHNICAL FIELD

[0001] The disclosure relates to a micro light-emitting
diode display technical field, and more particularly to a
micro light-emitting diode array substrate and a display
panel.

DESCRIPTION OF RELATED ART

[0002] Panel display devices are widely applied in various
consumer electronics such as mobile phones, televisions,
personal digital assistants, digital cameras, laptops and com-
puters due to virtues such as high quality, energy saving, a
thin body and wide application, which have been the main-
stream in the display devices.

[0003] A micro LED (ULED) display is a display using
LED arrays with the high density and mini size integrated on
a substrate as display pixels to display images. Identically to
an outdoor LED screen with a large size, each pixel can
address as well as being driven to be lit independently,
which can be considered as a smaller version of the outdoor
LED screen that reduces distances among pixels from a
millimeter scale to a micron scale. The pLLED display and the
organic light-emitting diode (OLED) display are both self-
luminous displays, but the pLED display has advantages
such as more stable material, longer life without image
brand compared with the OLED display, which is regarded
as a major competitor of the OLED display.

[0004] A conventional micro LED display array is a micro
LED array structure designed above a driving array. Com-
municating connection of the array will be drove by positive
and negative electrodes. Switch state and brightness of
micro LEDs of each pixel are controlled by a TFT array. The
density of the micro LEDs will be extremely high during
high pixels per inch (PPI) display due to the micro size of the
micro LED array, which has a problem of poor heat dissi-
pation. The heat dissipation problem of the micro LED array
substrate will influence the display effect on the display
region, including variation of the voltage and current accord-
ing to the temperature, service life reduction of the chip and
thermal quenching of the micro LED. When a color block
layer is made out of quantum dot (QD) material, the high
temperature problem of the micro LED array can easily
affect stability of the QD material due to poor thermal
resistance of the material.

SUMMARY

[0005] In order to overcome shortcomings of the prior art,
the disclosure provides a micro light-emitting diode array
substrate and a display panel to enhance heat dissipation.
[0006] The disclosure provides a micro light-emitting
diode array substrate, including a glass substrate. The glass
substrate is formed with a gate electrode and a dielectric
layer in sequence. The dielectric layer is formed with a
semiconductor layer and a pixel electrode. The semiconduc-
tor layer is disposed with a source electrode and a drain
electrode. The drain electrode and the adjacent pixel elec-
trode are connected. The pixel electrode is connected with a
micro light-emitting diode. The gate electrode, the source
electrode, the drain electrode, the pixel electrode and a lead
connected with a pin of the micro light-emitting diode are all
made out of graphene conductive material.
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[0007] Inanembodiment ofthe disclosure, a surface of the
micro light-emitting diode is covered by a heat dissipation
layer.

[0008] In an embodiment of the disclosure, the heat dis-

sipation layer is made out of graphene.

[0009] The disclosure further provides a display panel,
including the micro light-emitting diode array substrate. The
micro light-emitting diodes are disposed with color block
layers respectively.

[0010] In an embodiment of the disclosure, heat dissipa-
tion layers are disposed between the micro light-emitting
diodes and the color block layers.

[0011] In an embodiment of the disclosure, the heat dis-
sipation layers are made out of graphene.

[0012] In an embodiment of the disclosure, the micro
light-emitting diodes are blue micro light-emitting diodes.
The color block layers include an R color block layer and a
G color block layer. The R color block layer and the G color
block layer are respectively disposed above the micro light-
emitting diodes used as an R subpixel and a G subpixel.
[0013] Inanembodiment of the disclosure, the color block
layers are made out of quantum dot material.

[0014] In an embodiment of the disclosure, the heat dis-
sipation layers on the R color block layer are mutually
connected to form an entirety. The heat dissipation layers on
the G color block layer are mutually connected to form an
entirety.

[0015] Compared with the prior art, first, the gate elec-
trode, the source electrode, the drain electrode, the pixel
electrode and the lead connected with the pin of the micro
light-emitting diodes are all made out of graphene conduc-
tive material, so that heat of the micro light-emitting diodes
can be transmitted to other regions for improving heat
dissipation. Second, the heat dissipation layers disposed
between the color block layers on the micro light-emitting
diodes and the micro light-emitting diodes can further
enhance the heat dissipation.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] FIG. 1 is a structural schematic view of a first
micro light-emitting diode array substrate according to the
disclosure.

[0017] FIG. 2 is a structural schematic view of a second
micro light-emitting diode array substrate according to the
disclosure.

[0018] FIG. 3 is a structural schematic view of a display
panel according to the disclosure.

[0019] FIG. 4 is a structural schematic view of another
display panel according to the disclosure.

[0020] FIG. 5 is a projection diagram of FIG. 4.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0021] The disclosure will be described in detail with
reference to embodiments and the accompanying drawings
as follows.

[0022] As shown in FIG. 1, a first micro light-emitting
diode array substrate of the disclosure includes a glass
substrate 1. The glass substrate 1 is formed with a gate
electrode 2 and a dielectric layer 3 in sequence by the
conventional technology. The dielectric layer 3 is formed
with a semiconductor layer 4 and a pixel electrode 5. The
semiconductor layer 4 is disposed with a source electrode 6
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and a drain electrode 7. The drain electrode 7 and the
adjacent pixel electrode 5 are connected. The pixel electrode
5 is connected with a micro light-emitting diode 9 by
transfer printing. The gate electrode 2, the source electrode
6, the drain electrode 7, the pixel electrode 5 and a lead
connected with a pin of the micro light-emitting diode 9 are
all made out of graphene conductive material.

[0023] The electrode wire and the lead adopt the graphene
conductive material to solve the problem of heat dissipation.
Heat of the micro LED 9, the electrode wire and the lead can
be transferred.

[0024] A display panel of the disclosure includes the first
micro LED array substrate above. The micro LEDs 9 are
respectively disposed with color block layers 10. The color
block layers 10 include a red (R) color block layer 11, a
green (G) color block layer 12, and a blue (B) color block
layer 13 to form a pixel.

[0025] As shown in FIG. 2, a second micro light-emitting
diode array substrate includes the glass substrate 1. The
glass substrate 1 is formed with the gate electrode 2 and the
dielectric layer 3 in sequence by the conventional technol-
ogy. The dielectric layer 3 is formed with the semiconductor
layer 4 and the pixel electrode 5. The semiconductor layer 4
is disposed with the source electrode 6 and the drain
electrode 7. The drain electrode 7 and the adjacent pixel
electrode 5 are connected. The pixel electrode 5 is connected
with the micro light-emitting diode 9 by transfer printing.
The gate electrode 2, the source electrode 6, the drain
electrode 7, the pixel electrode 5 and a lead connected with
a pin of the micro light-emitting diode 9 are all made out of
graphene conductive material. The micro LED 9 is covered
by a heat dissipation layer 8. The heat dissipation layer 8 is
made out of graphene, which can further improve heat
dissipation.

[0026] As shown in FIG. 3, as a second display panel of
the disclosure, except the LEDs 9, the heat dissipation layers
8 and the color block layers 10, other components are
identical to the counterparts in FIG. 1 or FIG. 2, which will
not be repeated. The heat dissipation layers 8 adopting the
second micro LED array substrate are respectively disposed
with the color block layers 10. The color block layers 10
include the red (R) color block layer 11, the green (G) color
block layer 12, and the blue (B) color block layer 13 to form
a pixel. The color block layers 10 are all made out of
quantum dot (QD) material. The QD can be called nanoc-
rystal as well, which is a kind of nano particles composed by
elements in the [1-V1 family or I1I-V family. The diameter of
the QD is generally 1-10 nm.

[0027] As the material of the color block layers 10 cannot
resist the high temperature, the heat dissipation layers 8
made out of graphene are disposed between the color block
layers 10 and the micro LEDs 9, which can reduce the heat
transferred to the color block layers 10, further preventing
influence on the stability of the QD material due to poor heat
dissipation. The color block layers 10 can further be
replaced by the QD material as a color enhancement layer.
[0028] As shown in FIG. 4, as a third display panel of the
disclosure, the figure merely shows the LEDs 9, the heat
dissipation layers 8, and the color block layers 10. The other
components are not showed, structures of which are iden-
tical to the counterparts in FIG. 1. Therefore, only the
improved components will be illustrated. As the third dis-
play panel of the disclosure, based on employing the second
micro LED array substrate, when the micro LEDs 9 are blue
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micro LEDs, the color block layers 10 are disposed above
the micro LEDs 9 used as an R subpixel and a G subpixel.
The color block layers 10 include the R color block layer 11
and the G color block layer 12. As the micro LEDs 9 are the
blue micro LEDs, no color block layer is required to be
disposed above the micro LED 9 used as the B subpixel,
which saves the material. The heat dissipation layers 8 are
respectively disposed between the R color block layer 11
and the corresponding micro LED 9, and between the G
color block layer 12 and the corresponding micro LED 9.
The heat dissipation layers 8 are made out of graphene. The
color block layers 10 are made out of the QD material. The
color block layers 10 are gray.

[0029] Obviously, the color of the micro LED in the third
display panel is just an example, which is not a limitation.
Any conventional color applied in the micro LED can be
regarded as a part of the disclosure. For instance, when the
micro LED is red, the corresponding micro LED used as the
R subpixel is disposed without the color block layer. The B
color block layer is disposed on the micro LED used as the
B subpixel. The G color block layer is disposed on the micro
LED used as the G subpixel. The disposition of adopting the
green micro LED is similar, which will not be repeated.
[0030] As shown in FIG. 5, the heat dissipation layers 8 on
the R color block layer 11 are mutually connected to form an
entirety to extend the area of the specific heat dissipation
layers 8, which improve the heat dissipation effect. The heat
dissipation layers 8 on the G color block layer 12 are
mutually connected to form an entirety to extend the area of
the specific heat dissipation layers 8, which improve the heat
dissipation effect.

[0031] The color block layers 10 and the heat dissipation
layers 8 in the disclosure can be physical contact, which are
overlapped mutually, or without contact, the heat dissipation
layers are disposed to prevent the high temperature of the
micro LEDs from affecting the property of the upper color
block layers. The color block layers 10 adopt gray graphene.
[0032] The display panel of the disclosure abandons the
conventional CF substrate, and prints the color block layers
on the micro LEDs by printing directly. A complex process
of producing the CF substrate is unnecessary, which saves
the material and reduces costs.

[0033] Although the disclosure is illustrated with refer-
ence to specific embodiments, a person skilled in the art
should understand that various modifications on forms and
details can be achieved within the spirit and scope of the
disclosure limited by the claims and the counterpart.

What is claimed is:

1. A micro light-emitting diode array substrate, compris-
ing a glass substrate, the glass substrate formed with a gate
electrode and a dielectric layer in sequence, the dielectric
layer formed with a semiconductor layer and a pixel elec-
trode, the semiconductor layer disposed with a source elec-
trode and a drain electrode, the drain electrode and the
adjacent pixel electrode are connected, the pixel electrode
connected with a micro light-emitting diode, the gate elec-
trode, the source electrode, the drain electrode, the pixel
electrode and a lead connected with a pin of the micro
light-emitting diode made out of graphene conductive mate-
rial.

2. The micro light-emitting diode array substrate accord-
ing to claim 1, wherein a surface of the micro light-emitting
diode is covered by a heat dissipation layer.
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3. The micro light-emitting diode array substrate accord-
ing to claim 2, wherein the heat dissipation layer is made out
of graphene.

4. A display panel, comprising a micro light-emitting
diode array substrate, the micro light-emitting diode array
substrate comprising a glass substrate, the glass substrate
formed with a gate electrode and a dielectric layer in
sequence, the dielectric layer formed with a semiconductor
layer and a pixel electrode, the semiconductor layer disposed
with a source electrode and a drain electrode, the drain
electrode and the adjacent pixel electrode are connected, the
pixel electrode connected with micro light-emitting diodes,
the gate electrode, the source electrode, the drain electrode,
the pixel electrode and a lead connected with a pin of the
micro light-emitting diodes made out of graphene conduc-
tive material, the micro light-emitting diodes disposed with
color block layers respectively.

5. The display panel according to claim 4, wherein heat
dissipation layers are disposed between the micro light-
emitting diodes and the color block layers.

6. The display panel according to claim 5, wherein the
heat dissipation layers are made out of graphene.
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7. The display panel according to claim 6, wherein the
micro light-emitting diodes are blue micro light-emitting
diodes, the color block layers comprise an R color block
layer and a G color block layer, the R color block layer and
the G color block layer are respectively disposed above the
micro light-emitting diodes used as an R subpixel and a G
subpixel.

8. The display panel according to claim 7, wherein the
color block layers are made out of quantum dot material.

9. The display panel according to claim 7, wherein the
heat dissipation layers on the R color block layer are
mutually connected to form an entirety; the heat dissipation
layers on the G color block layer are mutually connected to
form an entirety.

10. The display panel according to claim 8, wherein the
heat dissipation layers on the R color block layer are
mutually connected to form an entirety; the heat dissipation
layers on the G color block layer are mutually connected to
form an entirety.
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