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(57) ABSTRACT

A display panel, a method for manufacturing the display
panel, and a display apparatus are provided. The display
panel includes a base substrate; a thin film transistor; an
OLED structure formed on the thin film transistor including
a first and second electrodes arranged opposite to each other
and an organic light emitting layer arranged between the first
and second electrodes; a light shielding layer arranged
between the first electrode and the organic light emitting
layer. The light shielding layer includes a first and a second
light shielding layers. The first light shielding layer includes
a first light shielding portion and a first opening portion
corresponding to a pixel area. The second light shielding
layer includes a second light shielding portion and a second
opening portion corresponding to a pixel area. The second
light shielding portion includes a first and second parts.
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510
forming a plurality of gate lines and a plurality of data lines on the base
substrate, where the plurality of gate lines and the plurality of data lines 7

cross each other to define a plurality of pixel areas

A4
forming a thin film transistor in each of the plurality of pixel areas, where /520

the thin film transistor is connected to a corresponding gate line and a
corresponding data line

Yy
forming an OLED structure on the thin film transistor, where the OLED | 530
structure includes a first electrode and a second electrode aranged |~

opposite to each other and an organic light emitting layer arranged
between the first electrode and the second electrode
4
forming a first light shielding layer on one side of the first electrode away| 540
from the base substrate, where the first light shielding layer includesa |~
first light shielding portion and a first opening portion corresponding to
one pixel area of the plurality of pixel areas

y
forming a second light shielding layer on one side of the first light 550
shielding layer away from the base substrate, where the second light |
shielding layer includes a second light shielding portion and a second
opening portion corresponding to the pixel arca

Fig. 5
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DISPLAY PANEL AND MANUFACTURING
METHOD THEREOF, AND DISPLAY
APPARATUS

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application is the U.S. national phase of PCT
Application No. PCT/CN2019/074092 filed on Jan. 31,
2019, which claims priority to Chinese Patent Application
No. 201810490262.9 filed on May 21, 2018, the disclosures
of which are incorporated in their entirety by reference
herein.

TECHNICAL FIELD

[0002] This disclosure relates to the field of manufacturing
of liquid crystal products, and in particular, relates to a
display panel, a manufacturing method of the display panel,
and a display apparatus.

BACKGROUND

[0003] Illumination stability of Thin Film Transistor
(TFT) is always a thorny issue. For Active Matrix/Organic
Light Emitting Diode (AMOLED) products, illumination
has an impact on the performance of the AMOLED panel.

SUMMARY

[0004] This disclosure provides a display panel, including:
a base substrate; a plurality of gate lines and a plurality of
data lines provided on the base substrate, where the plurality
of gate lines and the plurality of data lines cross each other
to define a plurality of pixel areas; a thin film transistor
provided in each of the plurality of pixel areas; an Organic
Light Emitting Diode (OLED) structure located on the thin
film transistor, where the OLED structure includes a first
electrode and a second electrode arranged opposite to each
other and an organic light emitting layer arranged between
the first electrode and the second electrode; and a light
shielding layer, including a first light shielding layer
arranged on a side of the first electrode away from the base
substrate, and a second light shielding layer arranged on a
side of the first light shielding layer away from the base
substrate; where, the first light shielding layer includes a first
light shielding portion and a first opening portion corre-
sponding to one pixel area of the plurality of pixel areas; the
second light shielding layer includes a second light shielding
portion and a second opening portion corresponding to the
pixel area; the second light shielding portion includes a first
part and a second part, an area of an orthogonal projection
of the first part on the base substrate is smaller than an area
of an orthogonal projection of the first light shielding portion
on the base substrate, and an orthogonal projection of the
second part on the base substrate is located within an
orthogonal projection of the first opening portion on the base
substrate.

[0005] In some embodiments, the first light shielding
portion and the second light shielding portion are of a same
length in a direction in which the plurality of gate lines
extends.

[0006] Insome embodiments, the orthogonal projection of
the first opening portion on the base substrate is of a same
size and a same shape as an orthogonal projection of the
second opening portion on the base substrate, and an
orthogonal projection of the first light shielding layer on the
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base substrate is of a same size and a same shape as an
orthogonal projection of the second light shielding layer on
the base substrate.

[0007] Insomeembodiments, the first light shielding layer
is made of a same material as the second light shielding
layer.

[0008] Insomeembodiments, the first opening portion and
the second opening portion form an opening and at least a
part of the organic light emitting layer is located in the
opening.

[0009] In some embodiments, the display panel further
includes a color filter layer, where the color filter layer is
provided between the thin film transistor and the first
electrode, the color filter layer includes a pixel unit and the
pixel unit is arranged corresponding to the pixel area.
[0010] In some embodiments, a planarization layer is
provided between the first electrode and the color filter layer.
[0011] In some embodiments, the planarization layer is
made of an organic material.

[0012] In some embodiments, an insulation layer is pro-
vided between the thin film transistor and the color filter
layer.

[0013] Insome embodiments, the insulation layer is made

of an inorganic material.

[0014] This disclosure further provides a display appara-
tus, including the display panel above.

[0015] This disclosure further provides a method for
manufacturing a display panel, including: forming a plural-
ity of gate lines and a plurality of data lines on a base
substrate, where the plurality of gate lines and the plurality
of data lines cross each other to define a plurality of pixel
areas; forming a thin film transistor in each of the plurality
of pixel areas; forming an Organic Light Emitting Diode
(OLED) structure on the thin film transistor, where the
OLED structure includes a first electrode and a second
electrode arranged opposite to each other and an organic
light emitting layer arranged between the first electrode and
the second electrode; forming a first light shielding layer on
a side of the first electrode away from the base substrate,
where the first light shielding layer includes a first light
shielding portion and a first opening portion corresponding
to one pixel area of the plurality of pixel areas; and forming
a second light shielding layer on a side of the first light
shielding layer that is distal to the base substrate, where the
second light shielding layer includes a second light shielding
portion and a second opening portion corresponding to the
pixel area; where the second light shielding portion includes
a first part and a second part, an area of an orthogonal
projection of the first part on the base substrate is smaller
than an area of an orthogonal projection of the first light
shielding portion on the base substrate, and an orthogonal
projection of the second part on the base substrate is located
within an orthogonal projection of the first opening portion
on the base substrate.

[0016] In some embodiments, the forming the first light
shielding layer on the side of the first electrode away from
the base substrate includes: forming, using a first mask, the
first light shielding layer on the side of the first electrode
away from the base substrate through an exposing and
developing process; and the forming the second light shield-
ing layer on the side of the first light shielding layer away
from the base substrate includes: displacing the first mask to
make a light transmission portion of the first mask to deviate
from the first opening portion of the first light shielding



US 2019/0371867 Al

layer; and forming the second light shielding layer through
an exposing and developing process.

[0017] In some embodiments, after forming the thin film
transistor in the pixel area, the method for manufacturing the
display panel further includes: forming an insulation layer
on one side of the thin film transistor away from the base
substrate; and forming a color filter layer on one side of the
insulation layer away from the base substrate, where a pixel
unit of the color filter layer is arranged corresponding to the
pixel area.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] FIG. 1 is a schematic diagram of a display panel
according to some embodiments of the present disclosure;
[0019] FIG. 2 is a schematic diagram of a part of the
display panel according to some embodiments of the present
disclosure;

[0020] FIG. 3A is a schematic diagram of a part of the
display panel according to some other embodiments of the
present disclosure;

[0021] FIG. 3B is a schematic diagram of a part of the
display panel according to some other embodiments of the
present disclosure;

[0022] FIG. 4 is a schematic diagram of a thin film
transistor according to some embodiments of the present
disclosure; and

[0023] FIG. 5 is a flow chart of a method for manufac-
turing a display panel according to some embodiments of the
present disclosure.

DETAILED DESCRIPTION

[0024] The features and principles of the present disclo-
sure will be described hereinafter in detail in conjunction
with drawings. The following embodiments are for illustra-
tive purposes only, but shall not be used to limit the scope
of the present disclosure.

[0025] In a display panel, a pixel light-emitting area is
adjacent to a TFT in a direction in which gate lines extend,
which leads to a light leakage in the horizontal direction of
the pixel light-emitting area, thereby degrading the reliabil-
ity of the TFT.

[0026] As shown in FIGS. 1-4, some embodiments pro-
vide a display panel, including a base substrate 1, a plurality
of gate lines 10, a plurality of data lines 20, a plurality of thin
film transistors 2, Organic Light Emitting Diode (OLED)
structures and a light shielding layer.

[0027] The plurality of gate lines 10 and the plurality of
data lines 20 each are located on one side of the base
substrate 1, and the plurality of gate lines 10 and the plurality
of data lines 20 cross each other to define a plurality of pixel
areas.

[0028] Each of the plurality of pixel areas is provided with
a thin film transistor 2, and the thin film transistor 2 is
electrically connected to a corresponding gate line 10 and is
electrically connected to a corresponding data line 20.
[0029] Each of the OLED structures is located on one side
of the thin film transistor 2 away from the base substrate.
Fach of the OLED structures includes an organic light
emitting layer 6, a first electrode 7 and a second electrode 11.
The first electrode 7 and the second electrode 11 are
arranged opposite to each other, and the organic light
emitting layer 6 is arranged between the first electrode 7 and
the second electrode 11.

Dec. 5, 2019

[0030] The light shielding layer includes a first light
shielding layer 4 arranged on one side of the first electrode
7 away from the base substrate 1, and a second light
shielding layer 5 arranged on one side of the first light
shielding layer 4 away from the base substrate 1.

[0031] At least a part of the first light shielding layer 4 is
located on the side of the first electrode 7 away from the base
substrate 1, and at least a part of the second light shielding
layer 5 is located on the side of the first light shielding layer
4 away from the base substrate 1.

[0032] The first light shielding layer 4 includes a first light
shielding portion 41 and a first opening portion 42 corre-
sponding to the pixel area, and the second light shielding
layer 5§ includes a second light shielding portion and a
second opening portion 53 corresponding to the pixel area.

[0033] Referring to FIG. 3B, the second light shielding
portion includes a first part 51 and a second part 52, and an
area of an orthogonal projection of the first part 51 on the
base substrate 1 is smaller than that of an orthogonal
projection of the first light shielding portion 41 on the base
substrate 1.

[0034] An orthogonal projection of the second part 52 on
the base substrate 1 is located within an orthogonal projec-
tion of the first opening portion 42 on the base substrate 1.

[0035] Arrangement of the first light shielding layer and
the second light shielding layer, a distance, in the direction
in which the plurality of gate lines extends, between a
portion of organic light emitting layer that corresponds to a
pixel area and a thin film transistor is increased, reducing the
light leakage in an area of the organic light emitting layer
that corresponds to the pixel area in the direction in which
the plurality of gate lines extends, thereby decreasing the
impact of the light leakage on the thin film transistors and
improving the reliability of the thin film transistor.

[0036] As shown in FIG. 1 and FIG. 2, an area of the
organic light emitting layer 6 that corresponds to the pixel
area (an area of the organic light emitting layer 6 that
corresponds to the second opening portion 53) is the pixel
light-emitting area. At a side of each of the plurality of pixel
areas, at which the thin film transistor 2 is electrically
connected to a data line 20, an orthogonal projection of the
second part 52 on the base substrate 1 extends out of an
orthogonal projection of the first light shielding portion 41
on the base substrate 1, and the orthogonal projection of the
second part 52 on the base substrate 1 is located within an
orthogonal projection of the first electrode 7 on the base
substrate 1.

[0037] Referring to FIG. 2, the second part 52 of the
second light shielding portion is arranged on one side of the
first electrode 7 away from the base substrate 1, and the first
electrode 7 contacts the second part 52 of the second light
shielding portion.

[0038] In comparison with the display panel in the related
art provided with the first light shielding layer 4 only, the
display panel according to the aforementioned embodiments
has an increased distance, in the direction in which the gate
lines 10 extend, between a pixel light-emitting area of each
of the plurality of pixel areas and a thin film transistor 2, and
the arrangement of the first light shielding portion 41 and the
second light shielding portion reduces the light leakage in an
area of the organic light emitting layer that corresponds to
the pixel area in the direction in which the plurality of gate
lines extends, thereby decreasing the impact of the light
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leakage on the thin film transistors and improving the
reliability of the thin film transistor.

[0039] In the aforementioned embodiment, a source elec-
trode 22 of the thin film transistor is electrically connected
to a data line 20, and a drain electrode 23 of the thin film
transistor is electrically connected to the first electrode
(anode) 7, driving the display panel to display.

[0040] FIG. 4 is merely a simple illustration of a situation
in which a thin film transistor acts as a switching transistor
to drive the display panel. It would be appreciated by a
person skilled in the art that multiple thin film transistors
collaborate to drive a display panel, e.g., AMOLED display
panel, adapting a different technology, the multiple thin film
transistors form a structure such as a 2T1C structure or a
3T1C structure. In these structures, the data lines 20 and the
gate lines 10 are electrically connected to a first thin film
transistor which is different from a second thin film transis-
tor and the second thin film transistor respectively as long as
driving the AMOLED display panel.

[0041] In some embodiments, the first light shielding
portion 41 and the second light shielding portion 51 are of
a same length in a direction in which the plurality of gate
lines 10 extends.

[0042] The first light shielding portion 41 and the second
light shielding portion 51 being of the same length in the
direction in which the plurality of gate lines 10 extends
allows for a translational displacement, in the direction in
which the gate lines 10 extend, between the first light
shielding layer 4 and the second light shielding layer 5,
therefore reducing the process difficulty. In this way, in a
process where a same mask is used to form both the first
light shielding layer 4 and the second light shielding layer 5,
the mask used for manufacturing the first light shielding
layer 4 may be translated by a preset distance in the direction
in which the plurality of gate lines 10 extends to form the
second light shielding layer 5 on the first light shielding
layer 4.

[0043] Insome embodiments, the first light shielding layer
4 and the second light shielding layer 5 are formed using the
same mask, an orthogonal projection of the first opening
portion 42 on the base substrate 1 is of a same size and a
same shape as an orthogonal projection of the second
opening portion 53 on the base substrate 1, and an orthogo-
nal projection of the first light shielding layer 4 on the base
substrate 1 is of a same size and a same shape as an
orthogonal projection of the second light shielding layer 5
on the base substrate 1.

[0044] Insome embodiments, the first light shielding layer
4 is made of a same material as the second light shielding
layer 5.

[0045] A variety of materials may be used to manufacture
the first light shielding layer 4 and the second light shielding
layer 5 as long as the materials may block light.

[0046] For example, the material of the first light shielding
layer 4 and the second light shielding layer 5 may include:
polyimide used as a material of pixel defining layer, polymer
resin with a low transmittance such as black resin, or black
matrix material.

[0047] In some embodiments, the first opening portion 42
and the second opening portion 53 form an opening, and at
least a part of the organic light emitting layer 6 is located in
the opening.

[0048] In some embodiments, the display panel further
includes a color filter layer, the color filter layer is provided
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between the thin film transistor 2 and the first electrode 7, the
color filter layer includes a pixel unit 8 and the pixel unit 8
is arranged corresponding to the pixel area.

[0049] Insome embodiments, a projection of the pixel unit
8 on the pixel area completely covers the pixel area.

[0050] In some embodiments, a planarization layer 9 is
provided between the first electrode 7 and the color filter
layer.

[0051] In some embodiments, the planarization layer 9 is

made of an organic material. In some embodiments, an
insulation layer 3 is provided between the thin film transistor
2 and the color filter layer.

[0052] In some embodiments, the insulation layer 3 is
made of an inorganic material.

[0053] In FIGS. 1-3A, the reference number 100 desig-
nates a wiring area on one side of the base substrate 1.
[0054] In some embodiments, a display apparatus includ-
ing the display panel is provided.

[0055] Insome embodiments, a method for manufacturing
a display panel is provided. As shown in FIG. 5, the method
includes step 510 to step 550.

[0056] In step 510, a plurality of gate lines 10 and a
plurality of data lines 20 are formed on a base substrate 1,
where the plurality of gate lines 10 and the plurality of data
lines 20 cross each other to define a plurality of pixel areas.
[0057] In step 520, a thin film transistor 2 in each of the
plurality of pixel areas are formed, where the thin film
transistor 2 is electrically connected to a corresponding gate
line 10 and is electrically connected to a corresponding data
line 20.

[0058] In step 530, an OLED structure is formed on the
thin film transistor 2, where the OLED structure includes a
first electrode 7 and a second electrode 11 arranged opposite
to each other, and an organic light emitting layer 6 arranged
between the first electrode 7 and the second electrode.
[0059] In step 540, a first light shielding layer 4 is formed
on one side of the first electrode 7 away from the base
substrate 1, where the first light shielding layer 4 includes a
first light shielding portion 41 and a first opening portion 42
corresponding to the pixel area, as shown in FIG. 3A.
[0060] In step 550, a second light shielding layer 5 is
formed on a side of the first light shielding layer 4 away from
the base substrate 1, where the second light shielding layer
5 includes a second light shielding portion and a second
opening portion 53 corresponding to the pixel area.

[0061] As shown in FIG. 3B, the second light shielding
portion includes a first part 51 and a second part 52, an area
of an orthogonal projection of the first part 51 on the base
substrate 1 is smaller than that of an orthogonal projection
of the first light shielding portion 41 on the base substrate 1.
[0062] An orthogonal projection of the second part 52 on
the base substrate is located within an orthogonal projection
of the first opening portion on the base substrate.

[0063] The portion of the organic light emitting layer 6
corresponding to the pixel area (the portion of the organic
light emitting layer 6 corresponding to the second opening
portion 53, that is, the portion of the organic light emitting
layer 6 whose orthogonal projection on the base substrate 1
is located in the orthogonal projection of the second opening
portion 53 on the base substrate 1) is the pixel light-emitting
area. At a side of each of the plurality of pixel areas, at which
the thin film transistor 2 is electrically connected to a data
line 20, an orthogonal projection of the second part 52 on the
base substrate 1 extends out of an orthogonal projection of
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the first light shielding portion 41 on the base substrate 1,
and the second part 52 covers the first electrode 7. In
comparison with the display panel in the related art provided
with the first light shielding layer 4 only, the display panel
according to the aforementioned embodiments has an
increased distance, in the direction in which the plurality of
gate lines 10 extends, between the pixel light-emitting area
of each pixel area and a thin film transistor 2, and the
arrangement of the first light shielding portion 41 and the
second light shielding portion 51 reduce the light leakage in
the pixel light-emitting area in the direction in which the
gate lines 10 extend, thereby decreasing the impact of the
light leakage on the thin film transistor and improving the
reliability of the thin film transistor.

[0064] In some embodiments, manufacturing the first light
shielding layer 4 and the second light shielding layer 5 with
a same mask, and forming the first light shielding layer 4 on
the side of the first electrode 7 away from the base substrate
includes:

[0065] forming, using a first photomask. the first light
shielding layer 4 on the side of the first electrode 7 away
from the base substrate through an exposing and developing
process; and

[0066] forming the second light shielding layer 5 on the
side of the first light shielding layer 4 away from base
substrate.

[0067] In some embodiments, forming the second light
shielding layer 5 on the first light shielding layer 4 includes:
displacing the first mask to make a light transmission portion
of the first mask to deviate from the first opening portion 42
of the first light shielding layer 4; and forming the second
light shielding layer 5 through an exposing and developing
process.

[0068] In some embodiments, after forming the thin film
transistor in the pixel area, the method for manufacturing the
display panel further includes: forming an insulation layer 3
on one side of the thin film transistor away from the base
substrate 1; and forming a color filter layer on one side of the
insulation layer 3 away from the base substrate 1, where a
pixel unit 8 of the color filter layer is arranged corresponding
to the pixel area.

[0069] The above descriptions are merely some embodi-
ments of the present disclosure. A person skilled in the art
may make further modifications and improvements without
departing from the principle of the present disclosure.

1. A display panel, comprising:

a base substrate;

a plurality of gate lines and a plurality of data lines
provided on the base substrate, wherein the plurality of
gate lines and the plurality of data lines cross each other
to define a plurality of pixel areas;

a thin film transistor provided in each of the plurality of
pixel areas;

an Organic Light Emitting Diode (OLED) structure
located on the thin film transistor, wherein the OLED
structure comprises a first electrode and a second
electrode arranged opposite to each other and an
organic light emitting layer arranged between the first
electrode and the second electrode; and

a light shielding layer, comprising a first light shielding
layer arranged on one side of the first electrode away
from the base substrate, and a second light shielding
layer arranged on one side of the first light shielding
layer away from the base substrate;

Dec. 5, 2019

wherein the first light shielding layer comprises a first
light shielding portion and a first opening portion
corresponding to one pixel area of the plurality of pixel
areas; the second light shielding layer comprises a
second light shielding portion and a second opening
portion corresponding to the pixel area;

the second light shielding portion comprises a first part

and a second part, an area of an orthogonal projection
of the first part on the base substrate is smaller than that
of an orthogonal projection of the first light shielding
portion on the base substrate, and

an orthogonal projection of the second part on the base

substrate is located within an orthogonal projection of
the first opening portion on the base substrate.

2. The display panel according to claim 1, wherein the
first light shielding portion and the second light shielding
portion are of a same length in a direction in which the
plurality of gate lines extends.

3. The display panel according to claim 1, wherein the
orthogonal projection of the first opening portion on the base
substrate is of a same size and a same shape as an orthogonal
projection of the second opening portion on the base sub-
strate, and an orthogonal projection of the first light shield-
ing layer on the base substrate is of a same size and a same
shape as an orthogonal projection of the second light shield-
ing layer on the base substrate.

4. The display panel according to claim 1, wherein the
first light shielding layer is made of a same material as the
second light shielding layer.

5. The display panel according to claim 1, wherein the
first opening portion and the second opening portion form an
opening and at least a part of the organic light emitting layer
is located in the opening.

6. The display panel according to claim 1, further com-
prising a color filter layer, wherein the color filter layer is
provided between the thin film transistor and the first
electrode, and the color filter layer comprises a pixel unit
arranged corresponding to the pixel area.

7. The display panel according to claim 6, wherein a
planarization layer is provided between the first electrode
and the color filter layer.

8. The display panel according to claim 7, wherein the
planarization layer is made of an organic material.

9. The display panel according to claim 6, wherein an
insulation layer is provided between the thin film transistor
and the color filter layer.

10. The display panel according to claim 9, wherein the
insulation layer is made of an inorganic material.

11. A display apparatus, comprising the display panel
according to claim 1.

12. A method for manufacturing a display panel, com-
prising:

forming a plurality of gate lines and a plurality of data

lines on a base substrate, wherein the plurality of gate
lines and the plurality of data lines cross each other to
define a plurality of pixel areas;

forming a thin film transistor in each of the plurality of

pixel areas;

forming an Organic Light Emitting Diode (OLED) struc-

ture on the thin film transistor, wherein the OLED
structure comprises a first electrode and a second
electrode arranged opposite to each other, and an
organic light emitting layer arranged between the first
electrode and the second electrode;
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forming a first light shielding layer on one side of the first
electrode away from the base substrate, wherein the
first light shielding layer comprises a first light shield-
ing portion and a first opening portion corresponding to
one pixel area of the plurality of pixel areas; and

forming a second light shielding layer on one side of the
first light shielding layer away from the base substrate,
wherein the second light shielding layer comprises a
second light shielding portion and a second opening
portion corresponding to the pixel area;

wherein the second light shielding portion comprises a
first part and a second part, an area of an orthogonal
projection of the first part on the base substrate is
smaller than that of an orthogonal projection of the first
light shielding portion on the base substrate; and

an orthogonal projection of the second part on the base
substrate is located within an orthogonal projection of
the first opening portion on the base substrate.

13. The method for manufacturing the display panel
according to claim 12, wherein the forming the first light
shielding layer on the side of the first electrode away from
the base substrate comprises:
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forming, using a first mask, the first light shielding layer
on the side of the first electrode away from the base
substrate through an exposing and developing process;
and

the forming the second light shielding layer on the side of

the first light shielding layer away from the base
substrate comprises:
displacing the first mask to make a light transmission
portion of the first mask to deviate from the first
opening portion of the first light shielding layer; and

forming the second light shielding layer through an
exposing and developing process.

14. The method for manufacturing the display panel
according to claim 12, further comprising;: after forming the
thin film transistor in the pixel area of the plurality of pixel
areas,

forming an insulation layer on one side of the thin film

transistor away from the base substrate; and

forming a color filter layer on one side of the insulation

layer away from the base substrate, wherein a pixel unit
comprised by the color filter layer is arranged corre-
sponding to the pixel area.
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