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(57) A light-emitting diode (LED) display panel, a
manufacturing method thereof and a display device are
disclosed. The LED display panel comprises a thin-film
transistor (TFT) backplane, a light-emitting structure and
an overcoat (OC) layer (10). The OC layer (10) is dis-
posed between the TFT backplane and the light-emitting
structure and configured to cover gate lines (21) and data

lines (22) in a display area of the LED display panel. The
manufacturing process of the LED display panel adds
the process of the OC layer (10) and hence can effectively
avoid the scratches onto the TFT backplane caused by
an evaporation mask plate when the light-emitting struc-
ture is formed and prevent the caused electrostatic prob-
lem.
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Description
TECHNICAL FIELD

[0001] At least one embodiment of the present inven-
tion relates to a light-emitting diode (LED) display panel,
a manufacturing method thereof and a display device
comprising the same.

BACKGROUND

[0002] Compared with liquid crystal displays (LCDs)
dominating the market currently, LED displays have the
advantages of simple process, wide viewing angle, rapid
response speed, high brightness, high contrast, bright
colors, wide operating range, light weight, low thickness
and low power consumption.

SUMMARY

[0003] At least one embodiment of the present inven-
tion provides a light-emitting diode (LED) display panel,
a manufacturing method thereof and a display device to
solve the technical problems of the LED display panel:
the scratches onto a thin-film transistor (TFT) backplane
caused by an evaporation mask plate when a light-emit-
ting structure is formed and the caused electrostatic prob-
lem.

[0004] At least one embodiment of the present inven-
tion provides an LED display panel, which comprises a
thinfilm transistor (TFT) backplane, a light-emitting struc-
ture and an overcoat (OC) layer. The OC layer is dis-
posed between the TFT backplane and the light-emitting
structure and configured to cover gate lines and data
lines in a display area of the LED display panel.

[0005] At least one embodiment of the present inven-
tion further provides a display device, which comprises
the foregoing LED display panel.

[0006] At least one embodiment of the present inven-
tion further provides a method for manufacturing an LED
display panel. The LED display panel comprises a TFT
backplane and a light-emitting structure. The manufac-
turing method comprises: forming the TFT backplane;
forming an OC layer configured to cover gate lines and
data lines in a display area of the LED display panel; and
forming one layer in the light-emitting structure on the
OC layer.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] Simple description will be given below to the
accompanying drawings of the embodiments to provide
a more clear understanding of the technical proposals of
the embodiments of the presentinvention. Obviously, the
drawings described below only involve some embodi-
ments of the present invention but are not intended to
limit the present invention.
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FIG. 1 is a schematic sectional view of an LED dis-
play panel provided by the embodiment of the
present invention;

FIG. 2 is a plan view of the LED display panel pro-
vided by the embodiment of the present invention;
and

FIG. 3 is a flowchart of a method for manufacturing
an LED display panel, provided by the present in-
vention.

Reference numbers:
[0008]

1. base substrate; 2. gate electrode; 3. drain elec-
trode; 4. source electrode; 5. passivation layer; 6.
color filter (CF) layer; 7. resin layer; 8. anode; 9. lu-
minous area defining layer; 10. overcoat layer; 11.
EML; 12. cathode; 13. circuit on periphery of display
area; 21. gate line; 22. data line.

DETAILED DESCRIPTION

[0009] For more clear understanding of the objectives,
technical proposals and advantages of the embodiments
of the present invention, clear and complete description
will be given below to the technical proposals of the em-
bodiments of the present invention with reference to the
accompanying drawings of the embodiments of the
presentinvention. Obviously, the preferred embodiments
are only partial embodiments of the present invention but
not all the embodiments. All the other embodiments ob-
tained by those skilled in the art without creative efforts
on the basis of the embodiments of the present invention
illustrated shall fall within the scope of protection of the
present invention.

[0010] The inventor of the application has found that:
in the manufacturing process of an LED display panel, a
mask plate and a thin film transistor (TFT) backplane
must be tightly attached to each other when a light-emis-
sion layer is evaporated by mask evaporation; and if the
edge of the mask plate has defects, the TFT backplane
will be scratched during alignment, and hence undesir-
able phenomena such as short circuit and static electric-
ity may be caused. Moreover, as the manufacturing proc-
ess of the light-emission layer is very complex and mul-
tiple processes such as evaporation and chemical vapor
deposition (CVD) are required, strong static electricity
tends to be produced to damage the circuit.

[0011] At least one embodiment of the present inven-
tion provides an LED display panel at first. The LED dis-
play panel may be an organic light-emitting diode (OLED)
display panel. The schematic sectional view of the dis-
play panel is as shown in FIG. 1. The plan view of the
display panel is as shown in FIG. 2.

[0012] The LED display panel comprises a TFT back-
plane, a light-emitting structure and an overcoat (OC)
layer 10 which is disposed between the TFT backplane
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and the light-emitting structure. The OC layer 10 is con-
figured to cover gate lines and data lines in a display area
(AA area) of the LED display panel. For instance, as
shown in FIG. 2, the OC layer 10 is provided in a grid
structure for covering gate lines 21 and data lines 22 in
the display area. The word "covering" refers to shielding
in the vertical direction.

[0013] Inthe embodiment of the present invention, the
TFT backplane may include a base substrate 1, gate
electrodes 2, drain electrodes 3, source electrodes 4, a
passivation layer 5 and the like, and the light-emitting
structure includes an anode 8, a light-emission layer 11
and a cathode 12. As the step of forming the OC layer
10 may be executed before the mask evaporation of the
light-emission layer 11, at least one part of the OC layer
10 makes contact with the light-emission layer 11 in the
light-emitting structure. For instance, at least one part of
the OC layer 10 makes contact with one side of the light-
emission layer 11 in the light-emitting structure facing the
TFT backplane. Therefore, the OC layer 10 can effec-
tively avoid the scratches onto the line areas in the display
area of the TFT backplane caused by the mask plate
during the process of mask evaporation for the light-emis-
sion layer 11 and prevent the problems such as short
circuit and static electricity caused by this.

[0014] Inone embodiment, the OC layer 10is also con-
figured to cover the position of a circuit 13 on the periph-
ery of the display area of the LED display panel. For in-
stance, as shown in FIG. 2, the OC layer 10 is provided
with a rectangular frame structure for covering the pe-
ripheral circuit on the periphery of the display area. The
circuit 13 on the periphery of the display area includes a
drive circuit, etc. Thus, the OC layer 10 can effectively
avoid the scratches onto the peripheral circuit of the dis-
play area of the TFT backplane caused by a mask plate
during the process of mask evaporation for the light-emis-
sion layer 11 and prevent the problems such as short
circuit and static electricity caused by this. The material
ofthe OC layeris notlimited herein as long as the material
has good hardness and can prevent the TFT backplane
from being scratched by the mask plate.

[0015] In addition, the process of forming the cathode
12 may also adopt a mask evaporation method, and the
step of forming the OC layer 10 may also be executed
before the mask evaporation for the cathode 12, so that
at least one part of the OC layer 10 may make contact
with one side of the light-emission layer 11 in the light-
emitting structure facing the cathode 12. Thus, the OC
layer 10 can effectively avoid the scratches onto the light-
emission layer 11 caused by a mask plate during the
process of mask evaporation for the cathode 12.
[0016] In at least one embodiment, the OC layer 10
may be made from a conductive material and is electri-
cally connected with the cathode 12. For instance, the
OC layer 10 may be made from a metal material or a
transparent conductive material such as ITO. ITO has
good hardness after annealing crystallization and is suit-
able to prepare the OC layer just like a metal material.
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In this case, the OC layer 10 is connected in parallel with
the cathode 12 and not only has the function of electro-
static shielding but also can reduce the internal resist-
ance (IR) drop of the cathode 12. When the electric con-
ductivity of the OC layer 10 is better, the IR drop of the
cathode 12 is lower, and hence the light-emitting area
can be appropriately increased.

[0017] The LED display panel as shown in FIG. 1
adopts s bottom-emission mode. As the luminous area
defining layer 9 has defined the range of a luminous area
and light will run through the TFT backplane, no black
matrix (BM) is required in the bottom-emission mode due
to the characteristics of the structure.

[0018] When top-emission mode is adopted, the cath-
ode 12 is made from a transparent material. If the OC
layer 10 is also made from a transparent conductive ma-
terial, e.g., made form ITO, a black matrix must be formed
subsequently to block light for TFTs. At this point, the
LED display panel further comprises BMs which are con-
figured to cover gate lines and data lines in a display area
of the LED display panel.

[0019] If the OC layer 10 is made from a metallic ma-
terial, because metal is light-tight, the OC layer 10 can
achieve the light shielding effect of the TFTs simultane-
ously, so that the TFTs are not affected by light illumina-
tion. At this point, the subsequent manufacturing process
of the BMs can be saved, and hence the cost can be
reduced.

[0020] Taking the bottom-emission mode as shown in
FIG. 1 as an example, the LED display panel provided
by at least one embodiment of the present invention may
comprise: a base substrate 1; a TFT array including gate
electrodes 2, drain electrodes 3 and source electrodes
4 formed on the base substrate 1; a passivation layer 5,
a color filter (CF) layer 6 and a resin layer 7 formed on
the TFT array in sequence, in which the resin layer 7 is
a transparent resin layer; and an anode 8 of the light-
emitting structure, a luminous area defining layer 9, an
OCllayer 10, a light-emission layer 11 of the light-emitting
structure, and a cathode 12 of the light-emitting structure
formed on the resin layer 7 in sequence.

[0021] As described above, the embodiment of the
present invention is also applicable to a top-emission
mode LED display panel. No further description will be
given here.

[0022] Inthe embodiment of the present invention, the
process of the OC layer is added in the manufacturing
process of the LED display panel, so that the scratches
onto the TFT backplane caused by the evaporation mask
when the light-emitting structure is formed and the elec-
trostatic discharge caused by this can be effectively pre-
vented. When the OC layer is conductive, the OC layer
is connected with the cathode of the light-emitting struc-
ture of the display panel and the IR drop of the cathode
can also be reduced. In addition, when the top-emission
mode is adopted, as an opaque material such as metal
is adopted to prepare the OC layer, the TFTs are pro-
tected from being affected by illumination. Thus, the sub-
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sequent manufacturing process of BMs can be saved,
and hence the cost can be reduced.

[0023] At least one embodiment of the present inven-
tion further provides a display device, which comprises
the LED display panel provided by the embodiment of
the present invention. The display device may be: any
product or component with display function such as a
mobile phone, a tablet PC, a TV, a display, a notebook
computer, a digital picture frame and a navigator.
[0024] At least one embodiment of the present inven-
tion further provides a method for manufacturing an LED
display panel (e.g., an OLED display panel). The LED
display panel comprises a TFT backplane and a light-
emitting structure. The manufacturing method compris-
es: forming the TFT backplane; forming an OC layer
which is configured to cover gate lines and data lines in
a display area of the LED display panel; and forming one
layer in the light-emitting structure on the OC layer
(namely one side of the OC layer away from the TFT
backplane, as shown in FIG. 1).

[0025] In one embodiment, the OC layer may also be
configured to cover a circuit on the periphery of the dis-
play area of the LED display panel.

[0026] The word "one layer" may be a light-emission
layer or a cathode in the light-emitting structure. The layer
is generally required to be prepared by a process of mask
evaporation. Compared with the processes such as pho-
tolithography, the operation of the process of mask evap-
oration is relatively simple, but the mask plate must be
tightly attached to a substrate. The OC layer has the func-
tion of preventing the TFT backplane or the light-emission
layer from being scratched by the mask plate during the
process of mask evaporation and avoids the problems
such as short circuit and electrostatic discharge caused
by the scratches.

[0027] In atleast one embodiment, the manufacturing
method further comprises the step of annealing the OC
layer between the step of forming the OC layer and the
step of forming one layer in the light-emitting structure
on the OC layer.

[0028] Taking the structure as shown in FIG. 1 as an
example, in atleast one embodiment, the step of forming
one layer in the light-emitting structure on the OC layer
10 includes: forming a light-emission layer 11 of the light-
emitting structure on the OC layer 10 by mask evapora-
tion.

[0029] In one embodiment, before the step of forming
the light-emission layer 11 of the light-emitting structure
by mask evaporation, the manufacturing method further
comprises: forming an anode 8 of the light-emitting struc-
ture on the TFT backplane (namely one side of the TFT
backplane away from the base substrate 1); and forming
a luminous area defining layer 9, so that one part of the
luminous area defining layer 9 is formed on the anode 8
and one part of the OC layer 10 is formed on the luminous
area defining layer 9.

[0030] In one embodiment, after the step of forming
the light-emission layer 11 of the light-emitting structure
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by mask evaporation, the manufacturing method further
comprises: forming a cathode 12 of the light-emitting
structure. At this point, the OC layer 10 is made from a
conductive material and electrically connected with the
cathode 12. The electrical connection between the OC
layer 10 and the cathode 12 notonly can have the function
of electrostatic shielding but also can reduce the IR drop
of the cathode 12. When the electric conductivity of the
OC layer 10 is better, the IR drop of the cathode 12 is
lower, and hence the light-emitting area can be appro-
priately increased.

[0031] As described above, in the top-emission mode,
if the OC layer is made from a transparent conductive
material, the method for manufacturing the LED display
panel further comprises the step of forming BMs.
[0032] Taking the step of forming the light-emission
layer in the light-emitting structure on the OC layer as an
example, as shown in FIG. 3 which is a flowchart of the
method for manufacturing the LED display panel, provid-
ed by the embodiment of the present invention, the meth-
od may comprise the following steps S1 to S6. Each of
the following steps is described below.

S1: providing a base substrate.

S2: forming a TFT array including gate electrodes,
drain electrodes and source electrodes on the base
substrate.

S3: forming a passivation layer, a CF layer and a
resin layer on the TFT array in sequence, in which
the resin layer may be a transparent resin layer.
S4: forming an anode of the light-emitting structure
and a luminous area defining layer on the resin layer.
S5: forming an OC layer on the luminous area de-
fining layer, in which the OC layer is configured to
cover gate lines and data lines in a display area of
the LED display panel. In one example, the OC layer
may also be configured to cover a circuit on the pe-
riphery of the display area of the LED display panel.
S6: forming a light-emission layer of the light-emitting
structure and a cathode of the light-emitting structure
on the OC layer. For instance, the OC layer is made
from a conductive material and electrically connect-
ed with the cathode. For instance, the light-emission
layer of the light-emitting structure may be an organic
light emission layer.

[0033] Inthe embodiment of the present invention, the
process of the OC layer is added in the manufacturing
process of the OELD display panel, so that the scratches
onto the TFT backplane caused by the evaporation mask
when the light-emitting structure is formed and the elec-
trostatic discharge caused by this can be effectively pre-
vented. When the OC layer is conductive, the OC layer
is connected with the cathode of the light-emitting struc-
ture of the display panel, and hence the IR drop of the
cathode can also be reduced.

[0034] In the top-emission mode, the cathode is made
from a transparent material. If the OC layer is also made
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from a transparent conductive material, e.g., made from
ITO, BMs must be formed subsequently to block light for
TFTs. At this point, the OLED display panel further com-
prises BMs which are configured to cover gate lines and
data lines in a display area of the OLED display panel.
[0035] Ifthe OC layer is made from a metallic material,
because metal is light-tight, the OC layer can achieve
the light shield effect of the TFTs simultaneously, so that
the TFTs are not affected by illumination. At this point,
the subsequent manufacturing process of BMs can be
saved, and hence the cost can be reduced.

[0036] The foregoing is only the preferred embodi-
ments of the present invention and not intended to limit
the scope of protection of the present invention. The
scope of protection of the present invention should be
defined by the appended claims.

[0037] The application claims priority to the Chinese
patent application No. 201410309285.7, filed July 1,
2014, the disclosure of which is entirely incorporated
herein by reference as part of the application.

Claims

1. Alight-emitting diode (LED) display panel, compris-
ing a thin-film transistor (TFT) backplane, a light-
emitting structure, and an overcoat (OC) layer,
wherein the OC layer is disposed between the TFT
backplane and the light-emitting structure and con-
figured to cover gate lines and data lines in a display
area of the LED display panel.

2. TheLED display panel according to claim 1, wherein
the OC layer is also configured to cover a circuit on
a periphery of the display area of the LED display
panel.

3. The LED display panel according to claim 1 or 2,
wherein at least one part of the OC layer makes con-
tact with a light emission layer in the light-emitting
structure.

4. The LED display panel according to any one of
claims 1 to 3, wherein the light-emitting structure in-
cludes a cathode; and the OC layer is made from a
conductive material and electrically connected with
the cathode.

5. TheLEDdisplay panel according to claim 4, wherein
the OC layer is made from a transparent conductive
material.

6. TheLED display panelaccording to claim 5, wherein
the LED display panel adopts a top-emission mode
and further comprises a black matrix.

7. The LED display panel according to claim 5 or 6,
wherein the OC layer is made from indium tin oxide
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10.

1.

12.

13.

14.

15.

(ITO).

The LED display panel according to claim 4, wherein
the OC layer is made from metal.

A display device, comprising the LED display panel
according to any one of claims 1 to 8.

A method for manufacturing an LED display panel,
the LED display panel comprising a TFT backplane
and a light-emitting structure, the manufacturing
method comprising:

forming the TFT backplane;

forming an OC layer configured to cover gate
lines and data lines in a display area of the LED
display panel; and

forming one layer in the light-emitting structure
on the OC layer.

The method for manufacturing the LED display panel
according to claim 10, wherein the OC layer is also
configured to cover a circuit on a periphery of the
display area of the LED display panel.

The method for manufacturing the LED display panel
accordingto claim10or 11, between the step of form-
ing the OC layer and the step of forming one layer
in the light-emitting structure on the OC layer, further
comprising:

annealing the OC layer.

The method for manufacturing the LED display panel
according to any one of claims 10 to 12,

wherein the step of forming one layer in the light-
emitting structure on the OC layer includes: forming
a light-emission layer of the light-emitting structure
on the OC layer by mask evaporation.

The method for manufacturing the LED display panel
according to claim 13, before the step of forming the
light-emission layer of the light-emitting structure,
further comprising:

forming an anode of the light-emitting structure
on the TFT backplane; and

forming a luminous area defining layer, wherein
one part of the luminous area defining layer is
formed on the anode, and one part of the OC
layer is formed on the luminous area defining
layer.

The method for manufacturing the LED display panel
according to claim 13 or 14, after the step of forming
the light-emission layer of the light-emitting struc-
ture, further comprising:
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forming a cathode of the light-emitting structure,
wherein the OC layer is made from a conductive
material and electrically connected with the
cathode.

16. The method for manufacturing the LED display panel
according to claim 15, wherein the OC layer is made
from a transparent conductive material; and the
method for manufacturing the LED display panel fur-
ther comprises:

forming a black matrix.
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