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Providing a packaging cover plate, and the packaging cover plate includes <1
a main body, a first light-shielding film and a second light-ghielding film o 03 L
disposed on the main body

Coating a sealant at the one or the multiple sealant coating regionsonthe | SY
packaging cover plate, and baking and curing the sealant

N,

Providing an OLED substrate, aligning the packaging cover plate with the
OLED substrate, using a laser beam {o scan the sealant from a side of the ~--/‘SS
packaging cover plate {0 cure the sealant to obtain an OLED display panel
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OLED DISPLAY PANEL AND
MANUFACTURING METHOD FOR THE
SAME

FIELD OF THE INVENTION

[0001] The present invention relates to a display technol-
ogy field, and more particularly to an OLED display panel
and manufacturing method for the same.

BACKGROUND OF THE INVENTION

[0002] An Organic Light Emitting Display (OLED) is a
new generation of display. The OLED device generally
includes a cathode, an anode, and an organic thin film
clamped between the cathode and the anode. After the
voltage is applied between the cathode and the anode, the
organic thin film emits a light. The OLED display has many
advantages such as self-luminous properties, fast response,
wide viewing angle, and color saturation comparing to the
liquid crystal display.

[0003] The water oxygen in the air will oxidize the active
metal at the cathode of the OLED device and will react with
the organic material, which will cause the OLED device to
fail. Therefore, the effective encapsulation of the OLED
device such that the OLED device is isolated from water and
oxygen is essential for prolonging the life of the OLED
device.

[0004] Currently, the packaging method for the OLED
mainly includes: dry film and UV adhesive, surface encap-
sulation, frit adhesive (glass cement) encapsulation, thin film
encapsulation. Because the frit adhesive has a good encap-
sulation effect, and the encapsulation method is convenient
for different products with different sizes. Therefore, the fit
adhesive encapsulation is an encapsulation method having
great development potential. The fit adhesive encapsulation
generally includes following steps:

[0005] Step 1: as shown in FIG. 1, coating multiple
rectangular frit adhesive 300 on a packaging cover plate 100
which has been cleaned,;

[0006] Step 2: as shown in FIG. 2, baking and curing the
frit adhesive 300 in a high temperature. Usually, the baking
temperature is greater than 500° C. Because of the material
property of the frit adhesive 300, after coating, and high
temperature baking, a cross-section of the frit adhesive 300
is trapezoidal;

[0007] Step 3: as shown in FIG. 3, in an N2 environment,
coating an LV adhesive 700 at an outer periphery of the
packaging cover plate 100 coated with the frit adhesive 300.
The purpose of coating the UV adhesive 700 is to tempo-
rarily fix the packaging cover plate 100 and the OLED
substrate 200 before sealing and connecting the packaging
cover plate 100 and the OLED substrate 200 in order to
temporarily isolate the OLED device 220 from the external
air so as to have a fake package effect;

[0008] Step 4: as shown in FIG. 4 to FIG. 6, in the N2
environment, aligning and adhering the packaging cover
plate 100 with the OLED substrate 200, and after the UV
irradiation, the UV adhesive 700 is cured;

[0009] Step 5, as shown in FIG. 7, in an atmospheric
environment, scanning the frit adhesive 300 from a side of
the packaging cover plate 100 using a laser beam 950.
Through the high temperature of the laser, the frit adhesive
300 is melt, cooled and cured in order to reach the purpose
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of adhering the packaging cover plate 100 and the OLED
substrate 200 to have a real packaging effect;

[0010] Step 6, as shown in FIG. 8 to FIG. 10, cutting the
outer periphery of the frit adhesive 300 along a cutting line
910, and discarding the scrap with the UV adhesive 700 to
obtain an OLED display panel packaged by the frit adhesive
300 (panel).

[0011] The above frit adhesive encapsulation process gen-
erally has following problems:

[0012] The first problem is: as shown in FIG. 11, in the
step 5 of the above frit adhesive encapsulation process, in
order to fully cure the frit adhesive 300, a diameter of the
laser beam 950 is greater than the width of the fit adhesive
300. However, a portion of the laser that exceeds the frit
adhesive 300 will irradiate the electrode 230 of the OLED
substrate 200 through the packaging cover plate 100, which
will make the electrode 230 of the OLED substrate 200 to be
scorched such that the OLED device 220 is failure.

[0013] As shown in FIG. 12, in order to avoid the above
situation, one solution is to add a mask in the current
machine. After being processed by the alignment system, a
light-blocking region of a mask 850 blocks a portion of the
laser beam 950 that exceeds the width of the frit adhesive
300 so that the laser beam irradiates on the fit adhesive 300
in order to protect the electrode 230 on the OLED substrate
200, however, the above method also exits the following
problems: first, the above method requires to adopt a precise
alignment system to support, the equipment is expensive,
and easily to be abnormal; second, the laser beam blocked
by the mask 850 will be reflected back to the laser head 810
such that the laser head 810 is burned and damaged.
[0014] The second problem is: as shown in FIG. 2, the frit
adhesive 300 is trapezoidal after the step 2, that is, including
a thick layer region at the middle portion and a thin layer
region at two sides. As shown in FIG. 7, in the scanning
process of the frit adhesive 300, because energies at different
regions of the laser beam 950 are the same, the thin layer
region at two sides of the frit adhesive 300 will be burned by
overmuch laser energy, which will affect the packaging
effect, and particles by burning will also affect subsequent
processes.

SUMMARY OF THE INVENTION

[0015] The purpose of the present invention is to provide
a manufacturing method for an OLED display panel, which
can protect the electrode on the OLED substrate from being
scorched in the scanning process of laser, prevent the thin
layer region of the sealant from being scorched by overmuch
laser energy, ensure the packaging effect, reduce the gen-
eration of the particles, and protect the laser head from being
scorched and damaged.

[0016] The purpose of the present invention is also to
provide an OLED display panel manufactured by the above
OLED display panel, which has a better packaging effect
and high production yield.

[0017] In order to achieve the above purpose, the present
invention provides a manufacturing method for an OLED
display panel comprising steps of:

[0018] step 1: providing a packaging cover plate, wherein
the packaging cover plate includes a main body, and a first
light-shielding film and a second light-shielding film which
are disposed on the main body; the main body is provided
with one or multiple sealant coating region; the sealant
coating region includes a sealant thick region, and a first
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sealant thin region and a second sealant thin region which
are located at two sides of the sealant thick region; the first
light-shielding film and the second light-shielding film are
correspondingly, disposed at two sides of the sealant thick
region;

[0019] defining an edge of each of the first sealant thin
region, the second sealant thin region, the first light-shield-
ing film and a second light-shielding film which is closed to
the sealant thick region as an inner edge, and defining an
edge of each of the first sealant thin region, the second
sealant thin region, the first light-shielding film and the
second light-shielding film which is away from the sealant
thick region as an outer edge;

[0020] an inner edge of the first light-shielding film and an
inner edge of the first sealant thin region are aligned; an
outer edge of the first light-shielding film exceeds an outer
edge of the first sealant thin region; an inner edge of the
second light-shielding film and an inner edge of the second
sealant region are aligned; an outer edge of the second
light-shielding film exceeds an outer edge of the second
sealant thin region;

[0021] the first light-shielding film includes a first semi-
transparent region that is completely overlapped with the
first sealant thin region and a first light-blocking region that
is disposed outside the first semi-transparent region; the
transmittance of the first semi-transparent region is gradu-
ally decreased along direction from the inner edge to the
outer edge of the first light-shielding film;

[0022] the second light-shielding film includes a second
semi-transparent region that is completely overlapped with
the second sealant thin region and a second light-blocking
region that is disposed inside the second semi-transparent
region; the transmittance of the second semi-transparent
region is gradually decreased along a direction from the
inner edge to the outer edge of the second light-shielding
film;

[0023] step 2: coating a sealant at the one or the multiple
sealant coating regions on the packaging coverplate, and
baking and curing the sealant; and

[0024] step 3: providing an OLED substrate, aligning the
packaging cover plate with the OLED substrate; using a
laser beam to scan the sealant from a side of the packaging
cover plate so as to cure the sealant in order to obtain an
OLED display panel.

[0025] Wherein the step 3 comprises steps of: step 31:
coating an UV adhesive at an outer periphery of the one or
the multiple sealant coating regions of the packaging cover
plate; step 32: providing the OILED substrate, and aligning
and adhering the packaging cover plate with the OLED
substrate to obtain an OLED encapsulation structure, and
performing an UV light irradiation to the UV adhesive in the
OLED encapsulation structure to cure the UV adhesive; step
33: using the laser beam to scan the sealant from the side of
the packaging cover plate in the OLED encapsulation struc-
ture in order to cure the sealant; and step 34: cutting the
OLED encapsulation structure along a cutting line between
the sealant and the UV adhesive, and discarding the scrap
with the UV adhesive to obtain the OLED display panel
packaged by the sealant.

[0026] Wherein the first semi-transparent region is pro-
vided with multiple hollow patterns, areas of the multiple
hollow patterns in the first semi-transparent region are the
same, the density of the multiple hollow patterns is gradually
decreased along a direction from the inner edge to the outer
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edge of the first light-shielding film; or, the multiple hollow
patterns are evenly distributed in the first semi-transparent
region, and areas of the multiple hollow patterns are gradu-
ally decreased along a direction from the inner edge to the
outer edge of the first light-shielding film; and the second
semi-transparent region is provided with multiple hollow
patterns, areas of the multiple hollow patterns in the second
semi-transparent region are the same, the density of the
multiple hollow patterns is gradually decreased along a
direction from the inner edge to the outer edge of the second
light-shielding film; or, the multiple hollow patterns are
evenly distributed in the second semi-transparent region,
and areas of the multiple hollow patterns are gradually
decreased along a direction from the inner edge to the outer
edge of the second light-shielding film.

[0027] Wherein a surface of a region of the main body
corresponding to the first light-shielding film and the second
light-shielding film is frosted such that a surface of each of
the first light-shielding film and the second light-shielding
film contacting with the main body is a frosted surface; the
sealant is a glass cement; in the step 2, a temperature for
baking and curing is greater than 500° C.; after baking and
curing, a cross section of the sealant is trapezoidal; the
sealant includes a thick layer region corresponding to the
sealant thick region, and a first thin layer region and a second
thin layer region respectively corresponding to the first
sealant thin region and the second sealant thin region.

[0028] Wherein in step 3, a diameter of the laser beam is
greater than a width of the sealant coating region; outer
edges of the first light-shielding film and the second light-
shielding film respectively exceed two sides of the laser
beam; a material of each of the first light-shielding film and
the second light-shielding film is an opaque material having
a reflective property or a black light-shielding material
without a reflective property; the sealant is a glass cement.

[0029] The present invention also provides with an OLED
display panel, comprising a packaging cover plate, an OLED
substrate disposed oppositely, and a sealant disposed
between the packaging cover plate and an OLED substrate;

[0030] wherein the packaging cover plate includes a main
body, a first light-shielding film and a second light-shielding
film disposed on the main body, the main body is provided
with one or multiple sealant coating region, the sealant
coating region includes a sealant thick region and a first
sealant thin region and a second sealant thin region which
are located at two sides of the sealant thick region; the first
light-shielding film and the second light-shielding film are
correspondingly disposed at two sides of the sealant thick
region;

[0031] defining an edge of each of the first sealant thin
region, the second sealant thin region, the first light-shield-
ing film and the second light-shielding film which is closed
to the sealant thick region as an inner edge, and defining an
edge of each of the first sealant thin region, the second
sealant thin region, the first light-shielding film and the
second light-shielding film which is away from the sealant
thick region as an outer edge;

[0032] an inner edge of the first light-shielding film and an
inner edge of the first sealant thin region are aligned; an
outer edge of the first light-shielding film exceeds an outer
edge of the first sealant thin region; an inner edge of the
second light-shielding film and an inner edge of the second
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sealant region are aligned; an outer edge of the second
light-shielding film exceeds an outer edge of the second
sealant thin region;

[0033] the first light-shielding film includes a first semi-
transparent region that is completely overlapped with the
first sealant thin region and a first light-blocking region that
is disposed outside the first semi-transparent region; the
transmittance of the first semi-transparent region is gradu-
ally decreased along a direction from the inner edge to the
outer edge of the first light-shielding film;

[0034] the second light-shielding film includes a second
semi-transparent region that is completely overlapped with
the second sealant thin region and a second light-blocking
region that is disposed inside the second semi-transparent
region; the transmittance of the second semi-transparent
region is gradually decreased along a direction from the
inner edge to the outer edge of the second light-shielding
film.

[0035] Wherein the first semi-transparent region is pro-
vided with multiple hollow patterns, areas of the multiple
hollow patterns in the first semi-transparent region are the
same, the density of the multiple hollow patterns is gradually
decreased along a direction from the inner edge to the outer
edge of the first light-shielding film; or, the multiple hollow
patterns are evenly distributed in the first semi-transparent
region, and areas of the multiple hollow patterns are gradu-
ally decreased along a direction from the inner edge to the
outer edge of the first light-shielding film; and the second
semi-transparent region is provided with multiple hollow
patterns, areas of the multiple hollow patterns in the second
semi-transparent region are the same, the density of the
multiple hollow patterns is gradually decreased along a
direction from the inner edge to the outer edge of the second
light-shielding film; or, the multiple hollow patterns are
evenly distributed in the second semi-transparent region,
and areas of the multiple hollow patterns are gradually
decreased along a direction from the inner edge to the outer
edge of the second light-shielding film.

[0036] Wherein a surface of a region of the main body
corresponding to the first light-shielding film and the second
light-shielding film is frosted such that a surface of each of
the first light-shielding film and the second light-shielding
film contacting with the main body is a frosted surface.
[0037] Wherein the sealant is a glass cement, a cross
section of the sealant is trapezoidal; the sealant includes a
thick layer region corresponding to the sealant thick region,
and a first thin layer region and a second thin layer region
respectively corresponding to the first sealant thin region
and the second sealant thin region.

[0038] Wherein a material of each of the first light-
shielding film and the second light-shielding film is an
opaque material having a reflective property or a black
light-shielding material without a reflective property; the
sealant is a glass cement.

[0039] The present invention also provides, an OLED
display panel, comprising a packaging cover plate, an OLED
substrate disposed oppositely, and a sealant disposed
between the packaging cover plate and an OLED substrate;
[0040] wherein the packaging cover plate includes a main
body, a first light-shielding film and a second light-shielding
film disposed on the main body, the main body is provided
with one or multiple sealant coating region, the sealant
coating region includes a sealant thick region and a first
sealant thin region and a second sealant thin region which
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are located at two sides of the sealant thick region; the first
light-shielding film and the second light-shielding film are
correspondingly disposed at two sides of the sealant thick
region;

[0041] defining an edge of each of the first sealant thin
region, the second sealant thin region, the first light-shield-
ing film and the second light-shielding film which is closed
to the sealant thick region as an inner edge, and defining an
edge of each of the first sealant thin region, the second
sealant thin region, the first light-shielding film and the
second light-shielding film which is away from the sealant
thick region as an outer edge;

[0042] an inner edge of the first light-shielding film and an
inner edge of the first sealant thin region are aligned; an
outer edge of the first light-shielding film exceeds an outer
edge of the first sealant thin region; an inner edge of the
second light-shielding film and an inner edge of the second
sealant region are aligned; an outer edge of the second
light-shielding film exceeds an outer edge of the second
sealant thin region;

[0043] the first light-shielding film includes a first semi-
transparent region that is completely overlapped with the
first sealant thin region and a first light-blocking region that
is disposed outside the first semi-transparent region; the
transmittance of the first semi-transparent region is gradu-
ally decreased along a direction from the inner edge to the
outer edge of the first light-shielding film;

[0044] the second light-shielding film includes a second
semi-transparent region that is completely overlapped with
the second sealant thin region and a second light-blocking
region that is disposed inside the second semi-transparent
region; the transmittance of the second semi-transparent
region is gradually decreased along a direction from the
inner edge to the outer edge of the second light-shielding
film;

[0045] the first semi-transparent region is provided with
multiple hollow patterns, areas of the multiple hollow pat-
terns in the first semi-transparent region are the same, the
density of the multiple hollow patterns is gradually
decreased along a direction from the inner edge to the outer
edge of the first light-shielding film; or, the multiple hollow
patterns are evenly distributed in the first semi-transparent
region, and areas of the multiple hollow patterns are gradu-
ally decreased along a direction from the inner edge to the
outer edge of the first light-shielding film;

[0046] the second semi-transparent region is provided
with multiple hollow patterns, areas of the multiple hollow
patterns in the second semi-transparent region are the same,
the density of the multiple hollow patterns is gradually
decreased along a direction from the inner edge to the outer
edge of the second light-shielding film; or, the multiple
hollow patterns are evenly distributed in the second semi-
transparent region, and areas of the multiple hollow patterns
are gradually decreased along a direction from the inner
edge to the outer edge of the second light-shielding film;
[0047] asurface of a region of the main body correspond-
ing to the first light-shielding film and the second light-
shielding film is frosted such that a surface of each of the
first light-shielding film and the second light-shielding film
contacting with the main body is a frosted surface;

[0048] the sealant is a glass cement, a cross section of the
sealant is trapezoidal; the sealant includes a thick layer
region corresponding to the sealant thick region, and a first
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thin layer region and a second thin layer region respectively
corresponding to the first sealant thin region and the second
sealant thin region; and

[0049] a material of each of the first light-shielding film
and the second light-shielding film is an opaque material
having a reflective property or a black light-shielding mate-
rial without a reflective property; the sealant is a glass
cement.

[0050] The beneficial effects of the present invention: in
the method for fabricating the MED display panel, a light-
shielding film is disposed on the packaging cover plate to
prevent the laser from illuminating on the electrodes of the
OLED substrate during the laser scanning of the sealant, so
as to effectively protect the electrode. The light shielding
film 1s also provided. The portion of the thin layer region that
overlaps with the thin layer region of the sealant 30 has
gradually decreasing light transmittance, which can prevent
the problem that the thin layer region of the sealant is
scorched by excessive laser energy, sufficiently ensures that
the packaging effect, and reduces the generation of particles.
In addition, the surface of the light-shielding film irradiated
with laser light is also provided with a frosted surface, which
can cause diffused reflection of the laser light irradiated on
the light-shielding film to prevent the laser from directly
reflecting on the laser head 81 and protect the laser head 81
from being burned and damaged. The OLED display panel
is manufactured based on the manufacturing method of the
OLED display panel. By providing a light shielding film on
the packaging cover plate, the packaging effect can be
improved and the production yield can be improved.
[0051] For a further understanding of the features and
technical content of the present invention, please refer to the
following detailed description of the invention and the
accompanying drawings. However, the drawings are pro-
vided for reference and description only, and are not
intended to limit the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0052] The technical solutions and other beneficial effects
of the present invention will be apparent from the following
detailed description of specific embodiments of the present
invention with reference to the attached drawings.

[0053] In the drawings:

[0054] FIG. 1 is a schematic top view of step 1 of a
conventional frit adhesive encapsulation process;

[0055] FIG. 2 is a cross-sectional schematic view of a frit
adhesive in step 2 of a conventional frit adhesive encapsu-
lation process after baking;

[0056] FIG. 3 is a schematic top view of step 3 of a
conventional fit adhesive encapsulation process;

[0057] FIG. 4 is a schematic top view of a conventional
OLED substrate;

[0058] FIG. 5 is a schematic top view of step 4 of a
conventional frit adhesive encapsulation process;

[0059] FIG. 6 is a schematic sectional view along B-B line
i FIG. §;
[0060] FIG. 7 is a schematic cross-sectional view of step

5 of a conventional frit adhesive encapsulation process;
[0061] FIG. 8 is a schematic top view of step 6 of a
conventional fit adhesive encapsulation process;

[0062] FIG.9 is a schematic sectional view along B-B line
in FIG. 8;
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[0063] FIG. 10 is a schematic cross-sectional view of an
OLED display panel manufactured in step 6 of the conven-
tional frit adhesive encapsulation process;

[0064] FIG. 11 is a schematic diagram of a laser beam
having a diameter larger than a width of a frit adhesive in
step 5 of a conventional frit adhesive encapsulation process;
[0065] FIG. 12 is a schematic diagram of adding a mask
plate in step 5 of the conventional frit adhesive encapsula-
tion process;

[0066] FIG. 13 is a flowchart of a method for manufac-
turing an OLED display panel according to the present
invention;

[0067] FIG. 14 is a schematic top view of the packaging
cover plate without providing with a first light-shielding film
and a second light-shielding film of the present invention;
[0068] FIG. 15 is a schematic top view of the packaging
cover plate providing with the first light-shielding film and
the second light-shielding film of the present invention;
[0069] FIG. 16 is a partially enlarged schematic view of
the first light-shielding film and the second light-shielding
film in a packaging cover plate according to a first embodi-
ment of the present invention;

[0070] FIG. 17 is a partially enlarged schematic view of
the first light-shielding film and the second light-shielding
film in a packaging cover plate according to a second
embodiment of the present invention;

[0071] FIG. 18 is a schematic top view of step 2 in the
method for manufacturing an OLED display panel according
to the present invention;

[0072] FIG. 19 is a schematic sectional view along C-C
line of FIG. 18;

[0073] FIG. 20 is a schematic top view of step 31 in the
method for manufacturing an OLED display panel according
to the present invention;

[0074] FIG. 21 is a schematic top view of an OLED
substrate in the present invention;

[0075] FIG. 22 is a schematic top view of an OLED
package structure obtained by step 32 in the method for
manufacturing an OLED display panel according to the
present invention;

[0076] FIG. 23 is a schematic sectional view along D-D
line of FIG. 22;

[0077] FIG. 24 is a schematic cross-sectional view of step
33 in the method for manufacturing an OLED display panel
according to the present invention;

[0078] FIG. 25 is a schematic top view of step 34 in the
method for fabricating an OLED display panel according to
the present invention;

[0079] FIG. 26 is a schematic sectional view along D-D
line of FIG. 25; and

[0080] FIG. 27 is a cross-sectional view of an OLED
display panel obtained by step 34 in the method for manu-
facturing an OLED display panel according to the present
invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

[0081] Inorderto describe the technology solution and the
effect of the present invention in detail, the following
combines with the preferred embodiments and the drawings
for illustrate the present invention.

[0082] With reference to FIG. 13, which is a manufactur-
ing method for an OLED display panel of the present
invention, and including following steps:
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[0083] Step 1: as shown in FIG. 14 to FIG. 17, providing
a packaging cover plate 10, and the packaging cover plate 10
includes a main body 11, a first light-shielding film 51 and
a second light-shielding film 52 disposed on the main body
11. The main body 11 is provided with one or multiple
sealant coating region 40. The sealant coating region 40
includes a sealant thick region 43 and a first sealant thin
region 41le and second sealant thin region 42 which are
located at two sides of the sealant thick region 43. The first
light-shielding film 51 and the second light-shielding film 52
are correspondingly disposed at two sides of the sealant
thick region 43.

[0084] Defining an edge of each of the first sealant thin
region 41 the second sealant thin region 42, the first light-
shielding film 51 and a second light-shielding film 52 which
is closed to the sealant thick region 43 as an inner edge, and
defining an edge of each of the first sealant thin region 41,
the second sealant thin region 42, the first light-shielding
film 51 and the second light-shielding film 52 which is away
from the sealant thick region 43 as an outer edge.

[0085] An inner edge of the first light-shielding film 51
and an inner edge of the first sealant thin region 41 are
aligned; an outer edge of the first light-shielding film 51
exceeds an outer edge of the first sealant thin region 41. An
inner edge of the second light-shielding film 52 and an inner
edge of the second sealant region 42 are aligned; an outer
edge of the second light-shielding film 52 exceeds an outer
edge of the second sealant thin region 42.

[0086] The first light-shielding film 51 includes a first
semi-transparent region 511 that is completely overlapped
with the first sealant thin region 41 and a first light-blocking
region 512 that is disposed outside the first semi-transparent
region 511. The transmittance of the first semi-transparent
region 511 is gradually decreased along direction from the
inner edge to the outer edge of the first light-shielding film
51.

[0087] The second light-shielding film 52 includes a sec-
ond semi-transparent region 521 that is completely over-
lapped with the second sealant thin region 42 and a second
light-blocking region 522 that is disposed inside the second
semi-transparent region 521. The transmittance of the sec-
ond semi-transparent region 521 is gradually decreased
along a direction from the inner edge to the outer edge of the
second light-shielding film 52.

[0088] Through disposing outer edges of the first light-
shielding film 51 and the second light-shielding film 52 to be
exceeded outer edges of the first sealant thin region 41 and
the second sealant thin region 42 (that is two side edges of
the sealant coating region 40). In the subsequent laser
scanning process for the sealant 30, the burning of the
electrode 23 by the laser on the OLED substrate 20 can be
effectively avoided.

[0089] Through disposing the transmittance of the first
semi-transparent region 511 gradually decreasing along a
direction from the inner edge to an outer edge (that is, a
direction of decreasing thickness at the thin layer region of
the sealant) of the first light-shielding film 51, and disposing
the transmittance of the second semi-transparent region 521
gradually decreasing along a direction from the inner edge
to an outer edge (that is, a direction of decreasing thickness
at the thin layer region of the sealant) of the second
light-shielding film 52, the exposure amount by the laser at
the thin layer region of the sealant is gradually decreased
along a direction that the thickness of the thin layer region
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is decreased so that the burning of the thin layer region of the
sealant by too much laser can be avoided in order to increase
the packaging effect.

[0090] Specifically, as shown in FIG. 16 and FIG. 17, the
first semi-transparent region 511 is provided with multiple
hollow patterns 505. As shown in FIG. 16, areas of the
multiple hollow patterns 505 in the first semi-transparent
region 511 are the same. The density of the first semi-
transparent region 511 is gradually decreased along a direc-
tion from the inner edge to the outer edge of the first
light-shielding thin film 51. Or, as shown in FIG. 17, the
multiple hollow patterns 505 are evenly distributed in the
first semi-transparent region 511, and areas of the multiple
hollow patterns 505 are gradually decreased along a direc-
tion from the inner edge to the outer edge of the first
light-shielding film 51. The above two solutions can realize
the transmittance of the first semi-transparent region 511
gradually decreasing along the direction from the inner edge
to the outer edge of the first light-shielding film 51.

[0091] Specifically, as shown in FIG. 16 and FIG. 17, the
second semi-transparent region 521 is provided with mul-
tiple hollow patterns 505. As shown in FIG. 16, areas of the
multiple hollow patterns 505 in the second semi-transparent
region 521 are the same. The density of the second semi-
transparent region 521 is gradually decreased along a direc-
tion from the inner edge to the outer edge of the second
light-shielding film 52. Or, as shown in FIG. 17, the multiple
hollow patterns 505 are evenly distributed in the second
semi-transparent region 521, and areas of the multiple
hollow patterns 505 are gradually decreased along a direc-
tion from the inner edge to the outer edge of the second
light-shielding film 52. The above two solutions can realize
the transmittance of the second semi-transparent region 521
gradually decreasing along the direction from the inner edge
to the outer edge of the second light-shielding film 52.
[0092] Specifically, a shape of the hollow pattern 505 can
be a circle or other shapes.

[0093] Specifically, a material of each of the first light-
shielding film 51 and the second light-shielding film 52 can
be an opaque material having a reflective property or a black
light-shielding material without a reflective property.
Besides, a material of each of the first light-shielding film 51
and the second light-shielding film 52 should have a high
temperature resistance property.

[0094] Preferably, a surface of a region of the main body
11 corresponding to the first light-shielding film 51 and the
second light-shielding film 52 should be frosted such that a
surface of each of the first light-shielding film 51 and the
second light-shielding film 52 contacting with the main body
11 is a frosted surface. Accordingly, when a material of each
of the first light-shielding film 51 and the second light-
shielding film 52 can be an opaque material having a
reflective property the frosted surface can make the laser
irradiated on the surface of the first light-shielding film Si
and the second light-shielding film 52 to generate a diffuse
reflection in order to avoid that the laser is directly reflected
to the laser head 81 to protect the laser head 81 from being
burned and damaged.

[0095] Specifically, when material of each of the first
light-shielding thin film 51 and the second light-shielding
thin film 52 is a black light-shielding material without a
reflective property, the first light-shielding thin film 51 and
the second light-shielding thin film 52 can directly absorb
the laser irradiated on surfaces of the first light-shielding
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thin film 51 and the second light-shielding thin film 52 in
order to avoid that the laser is directly reflected to the laser
head 81 to protect the laser head 81 from being burned and
damaged.

[0096] Specifically, the frosted treatment can be a dry
etching.
[0097] Specifically, the main body is a transparent sub-

strate, and preferably a glass substrate.

[0098] Step 2: as shown in FIG. 18 and FIG. 19, coating
a sealant 30 at the one or the multiple sealant coating regions
40 on the packaging cover plate, and baking and curing the
sealant 30.

[0099] Specifically, the sealant 30 is a silicone sealant (frit
glue). Specifically, in the step 2, a temperature for baking
and curing is greater than 500° C. As shown in FIG. 19,
because of the feature of the frit glue, after baking and
curing, a cross section of the sealant 30 is trapezoidal. The
sealant 30 includes a thick layer region 33 corresponding to
the sealant thick region 43, and a first thin layer region 31
and a second thin layer region 32 respectively corresponding
to the first sealant thin region 41 and the second sealant thin
region 42.

[0100] Specifically, the step 2 usually includes a step of
cleaning the packaging cover plate 10 before coating a
sealant 30 at one or multiple sealant coating regions 40 on
the packaging cover plate 10, and baking and curing the
sealant 30

[0101] Step 3: as shown in FIG. 20 to FIG. 27, providing
an OLED substrate 20, aligning the packaging cover plate 20
with the OLED substrate 20. Using a laser beam 95 to scan
the sealant 30 from a side of the packaging cover plate 10 so
as to cure the sealant 30 in order to obtain an OLED display
panel.

[0102] Specifically, in the step 3, using a laser emitting
device 80 to scan the sealant 30, and the laser emitting
device 80 includes a laser head 81, When the laser emitting
device 80 is operating, a laser beam 95 is emitted from the
laser head 81 to irradiate on the sealant 30.

[0103] Specifically, in the step 3, the sealant 30 is melted
by the high temperature of the laser to be cooled and cured
so as to achieve the purpose of bonding the packaging cover
plate 10 and the OLED substrate 20, thereby realizing a real
encapsulation effect.

[0104] Specifically, the laser scanning process is pet-
formed in an atmospheric environment.

[0105] Specifically, as shown in FIG. 24, in step 3, a
diameter of the laser beam 95 is greater than a width of the
sealant coating region 40 to scan all regions of the sealant 30
such that the sealant 30 is completely cured.

[0106] Specifically, as shown in FIG. 24, outer edges of
the first light-shielding film 51 and the second light-shield-
ing film 52 respectively exceed two sides of the laser beam
95 to block the laser light beyond the sealant coating region
40 in order to avoid the portion the laser beam to irradiate
on the electrode 23 of the OLED substrate 20 so as to
effectively protect the electrode 23.

[0107] Besides, in the process of the scanning the sealant
30 by laser, because each of the first light-shielding film 51
and the second light-spieling film 52 is a frosted surface,
when the laser irradiates on the surfaces of the first light-
shielding film 51 and the second light-spieling film 52, a
diffused reflection is generated in order to avoid the laser to
directly reflect at the laser head 81 so as to protect the laser
head 81 from being damaged.
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[0108] Because the transmittance of the first semi-trans-
parent region 511 gradually decreasing along a direction
from the inner edge to an outer edge of the first light-
shielding film 51, and the transmittance of the second
semi-transparent region 521 gradually decreasing along a
direction from the inner edge to an outer edge of the second
light-shielding film 52, the exposure amount by the laser at
the thin layer region of the sealant is gradually decreased
along a direction that the thickness of the thin layer region
is decreased so that the burning of the thin layer region of the
sealant by too much laser can be avoided in order to increase
the packaging effect and decrease the generation of the
particles.

[0109] Comparing to the conventional art, in the laser
scanning process, the first light-shielding film 51 and the
second light-shielding film 52 function as a mask plate and
do not need to perform a precise alignment during operation.
[0110] Specifically, the step 3 includes:

[0111] Step 31, as shown in FIG. 20, coating an UV
adhesive 70 at an outer periphery of the one or the multiple
sealant coating regions 40 of the packaging cover plate 10.
[0112] Specifically, the step 3 is performed in a nitrogen
(N2) environment.

[0113] Specifically, the purpose of coating the UV adhe-
sive 70 is to use the UV adhesive 70 to temporarily fix the
packaging cover plate 10 and the OLED substrate 20 before
sealing and connecting the packaging cover plate 10 and the
OLED substrate 20 with the sealant 30. Temporarily block-
ing the OLED device 22 from contacting with the outside air
to act as a dummy encapsulation.

[0114] Step 32, as shown in FIG. 21 to FIG. 23, providing
the OLED substrate 20, and aligning and adhering the
packaging cover plate 10 with the OLED substrate 20 to
obtain an OLED encapsulation structure 90, and performing
an UV light irradiation to the UV adhesive 70 in the OLED
encapsulation structure 90 to cure the UV adhesive 70.
[0115] Specifically, the step 32 is performed in a nitrogen
(N2) environment.

[0116] Specifically, as shown in FIG. 21, the OLED sub-
strate 20 includes a base substrate 21 and one or multiple
OLED devices 22 disposed on the base substrate 21. The one
or multiple MED devices 22 are disposed corresponding to
an interior of the one or multiple sealant coating region 40
on the packaging cover plate 10.

[0117] The OLED substrate 20 further includes electrodes
23 disposed on the substrate 21 and corresponding to the
periphery of the OLED device 22. The distribution region of
the electrodes 23 includes both sides of the sealant coating
region 40.

[0118] In step 33, as shown in FIG. 24, using the laser
beam 95 to scan the sealant 30 from the side of the
packaging cover plate 10 in the OLED encapsulation struc-
ture 90 in order to cure the sealant 30.

[0119] Step 34, as shown in FIG. 25 to FIG. 27, cutting the
OLED encapsulation structure 90 along a cutting line 91
between the sealant 30 and the UV adhesive 70, and
discarding the scrap with the UV adhesive 70 to obtain the
OLED display panel packaged by the sealant 30.

[0120] In the method for fabricating the OLED display
panel, a light-shielding film is disposed on the packaging
cover plate 10 to prevent the laser from illuminating on the
electrodes 23 of the OLED substrate 20 during the laser
scanning of the sealant 30, so as to effectively protect the
electrode 23, The light shielding film is also provided. The



US 2020/0044186 Al

portion of the thin layer region that overlaps with the thin
layer region of the sealant 30 has gradually decreasing light
transmittance, which can prevent the problem that the thin
layer region of the sealant 30 is scorched by excessive laser
energy, sufficiently ensures that the packaging effect, and
reduces the generation of particles. In addition, the surface
of the light-shielding film irradiated with laser light is also
provided with a frosted surface, which can cause diffused
reflection of the laser light irradiated on the light-shielding
film to prevent the laser from directly reflecting on the laser
head 81 and protect the laser head 81 from being burned and
damaged.

[0121] With reference to FIG. 27, based on the manufac-
turing method of the OLED display panel, the present
invention provides an OLED display panel, including: a
packaging cover plate 10 and an OLED substrate 20 dis-
posed oppositely, and a sealant 30 disposed between the
packaging cover plate 10 and an OLED substrate 20
[0122] The packaging cover plate 10 includes a main body
11, a first light-shielding film 51 and a second light-shielding
film 52 disposed on the main body 11. The main body 11 is
provided with one or multiple sealant coating region 40. The
sealant coating region 40 includes a sealant thick region 43
and a first sealant thin region 41 and a second sealant thin
region 42 which are located at two sides of the sealant thick
region 43. The first light-shielding film 51 and the second
light-shielding film 52 are correspondingly disposed at two
sides of the sealant thick region 43.

[0123] Defining an edge of each of the first sealant thin
region 41, the second sealant thin region 42, the first
light-shielding film 51 and the second light-shielding film 52
which is closed to the sealant thick region 43 as an inner
edge, and defining an edge of each of the first sealant thin
region 41, the second sealant thin region 42, the first
light-shielding film 51 and the second light-shielding film 52
which is away from the sealant thick region 43 as an outer
edge.

[0124] An inner edge of the first light-shielding film 51
and an inner edge of the first sealant thin region 41 are
aligned; an outer edge of the first light-shielding film 51
exceeds an outer edge of the first sealant thin region 41. An
inner edge of the second light-shielding film 52 and an inner
edge of the second sealant region 42 are aligned; an outer
edge of the second light-shielding film 52 exceeds an outer
edge of the second sealant thin region 42.

[0125] The first light-shielding film 51 includes a first
semi-transparent region 511 that is completely overlapped
with the first sealant thin region 41 and a first light-blocking
region 512 that is disposed outside the first semi-transparent
region 511. The transmittance of the first semi-transparent
region 511 is gradually decreased along a direction from the
inner edge to the outer edge of the first light-shielding film
51.

[0126] The second light-shielding film 52 includes a sec-
ond semi-transparent region 521 that is completely over-
lapped with the second sealant thin region 42 and a second
light-blocking region 522 that is disposed inside the second
semi-transparent region 521. The transmittance of the sec-
ond semi-transparent region 521 is gradually decreased
along a direction from the inner edge to the outer edge of the
second light-shielding film 52.

[0127] Specifically, as shown in FIG. 16 and FIG. 17, the
first semi-transparent region 511 is provided with multiple
hollow patterns 505. As shown in FIG. 16, areas of the
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multiple hollow patterns 505 in the first semi-transparent
region 511 are the same. The density of the multiple hollow
patterns 505 is gradually decreased along a direction from
the inner edge to the outer edge of the first light-shielding
film 51. Or, as shown in FIG. 17, the multiple hollow
patterns 505 are evenly distributed in the first semi-trans-
parent region 511, and areas of the multiple hollow patterns
505 are gradually decreased along a direction from the inner
edge to the outer edge of the first light-shielding film 51. The
above two solutions can realize the transmittance of the first
semi-transparent region 511 gradually decreasing along the
direction from the inner edge to the outer edge of the first
light-shielding film 51.

[0128] Specifically, as shown in FIG. 16 and FIG: 17, the
second semi-transparent region 521 is provided with mul-
tiple hollow patterns 505. As shown in FIG. 16, areas of the
multiple hollow patterns 505 in the second semi-transparent
region 521 are the same. The density of the multiple hollow
patterns 505 is gradually decreased along a direction from
the inner edge to the outer edge of the second light-shielding
film 52. Or, as shown in FIG: 17, the multiple hollow
patterns 505 are evenly distributed in the second semi-
transparent region 521, and areas of the multiple hollow
patterns 505 are gradually decreased along a direction from
the inner edge to the outer edge of the second light-shielding
film 52. The above two solutions can realize the transmit-
tance of the second semi-transparent region 521 gradually
decreasing along the direction from the inner edge to the
outer edge of the second light-shielding film 52.

[0129] Specifically, a shape of the hollow pattern 505 can
be a circle or other shapes.

[0130] Specifically, a material of each of the first light-
shielding film 51 and the second light-shielding film 52 can
be an opaque material having a reflective property or a black
light-shielding material without a reflective property.
Besides, a material of each of the first light-shielding film 51
and the second light-shielding film 52 should have a high
temperature resistance property.

[0131] Preferably, a surface of a region of the main body
11 corresponding to the first light-shielding film 51 and the
second light-shielding film 52 is frosted such that a surface
of each of the first light-shielding film 51 and the second
light-shielding film 52 contacting with the main body 11 is
a frosted surface.

[0132] Specifically, the opaque material having a reflec-
tive property can be a metal;

[0133] Specifically, the sealant 30 is a glass cement (frit
cement).
[0134] Specifically, as shown in FIG. 19, the cross-section

of the sealant 30 is trapezoidal, and the sealant 30 includes
a thick layer region 33 corresponding to the thick sealant
region 43, and a first thin layer region 31 and a second thin
layer region 32 respectively corresponding to the first seal-
ant thin region 41 and the second sealant thin region 42.
[0135] Specifically, the main body 11 is a transparent
substrate, preferably a glass substrate.

[0136] The OLED display panel is manufactured based on
the manufacturing method of the OLED display panel. By
providing a light shielding film on the packaging cover plate
10, the packaging effect can be improved and the production
yield can be improved.

[0137] In summary, in the method for fabricating the
OLED display panel, a light-shielding film is disposed on
the packaging cover plate to prevent the laser from illumi-
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nating on the electrodes of the OLED substrate during the
laser scanning of the sealant, so as to effectively protect the
electrode. The light shielding film is also provided. The
portion of the thin layer region that overlaps with the thin
layer region of the sealant 30 has gradually decreasing light
transmittance, which can prevent the problem that the thin
layer region of the sealant is scorched by excessive laser
energy, sufficiently ensures that the packaging effect, and
reduces the generation of particles. In addition, the surface
of the light-shielding film irradiated with laser light is also
provided with a frosted surface, which can cause diffused
reflection of the laser light irradiated on the light-shielding
film to prevent the laser from directly reflecting on the laser
head 81 and protect the laser head 81 from being burned and
damaged. The OLED display panel is manufactured based
on the manufacturing method of the OLED display panel.
By providing a light shielding film on the packaging cover
plate, the packaging effect can be improved and the produc-
tion yield can be improved.

[0138] As described above, those skilled in the art can
make other various corresponding changes and modifica-
tions according to the technical solutions and technical ideas
of the present invention, and all such changes and modifi-
cations should also be covered by the protection scope of the
claims of the present invention.

What is claimed is:

1. A manufacturing method for an OLED display panel
comprising steps of:

step 1: providing a packaging cover plate, wherein the
packaging cover plate includes a main body, and a first
light-shielding film and a second light-shielding film
which are disposed on the main body; the main body is
provided with one or multiple sealant coating region;
the sealant coating region includes a sealant thick
region, and a first sealant thin region and a second
sealant thin region which are located at two sides of the
sealant thick region; the first light-shielding film and
the second light-shielding film are correspondingly
disposed at two sides of the sealant thick region;

defining an edge of each of the first sealant thin region, the
second sealant thin region, the first light-shielding film
and a second light-shielding film which is closed to the
sealant thick region as an inner edge, and defining an
edge of each of the first sealant thin region, the second
sealant thin region, the first light-shielding film and the
second light-shielding film which is away from the
sealant thick region as an outer edge;

an inner edge of the first light-shielding film and an inner
edge of the first sealant thin region are aligned; an outer
edge of the first light-shielding film exceeds an outer
edge of the first sealant thin region; an inner edge of the
second light-shielding film and an inner edge of the
second sealant region are aligned; an outer edge of the
second light-shielding film exceeds an outer edge of the
second sealant thin region;

the first light-shielding film includes a first semi-trans-
parent region that is completely overlapped with the
first sealant thin region and a first light-blocking region
that is disposed outside the first semi-transparent
region; the transmittance of the first semi-transparent
region is gradually decreased along direction from the
inner edge to the outer edge of the first light-shielding
film;
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the second light-shielding film includes a second semi-
transparent region that is completely overlapped with
the second sealant thin region and a second light-
blocking region that is disposed inside the second
semi-transparent region; the transmittance of the sec-
ond semi-transparent region is gradually decreased
along a direction from the inner edge to the outer edge
of the second light-shielding film;

step 2: coating a sealant at the one or the multiple sealant

coating regions on the packaging cover plate, and
baking and curing the sealant; and

step 3: providing an OLED substrate, aligning the pack-

aging cover plate with the OLED substrate; using a
laser beam to scan the sealant from a side of the
packaging cover plate so as to cure the sealant in order
to obtain an OLED display panel.

2. The manufacturing method for an OLED display panel
according to claim 1, wherein the step 3 comprises steps of:

step 31: coating an UV adhesive at an outer periphery of

the one or the multiple sealant coating regions of the
packaging cover plate;
step 32: providing the OLED substrate, and aligning and
adhering the packaging cover plate with the OLED
substrate to obtain an OLED encapsulation structure,
and performing an UV light irradiation to the UV
adhesive in the OLED encapsulation structure to cure
the UV adhesive;
step 33: using the laser beam to scan the sealant from the
side of the packaging cover plate in the OLED encap-
sulation structure in order to cure the sealant; and

step 34: cutting the OLED encapsulation structure along
a cutting line between the sealant and the UV adhesive,
and discarding the scrap with the UV adhesive to obtain
the OLED display panel packaged by the sealant.

3. The manufacturing method for an OLED display panel
according to claim 1, wherein the first semi-transparent
region is provided with multiple hollow patterns, areas of the
multiple hollow patterns in the first semi-transparent region
are the same, the density of the multiple hollow patterns is
gradually decreased along a direction from the inner edge to
the outer edge of the first light-shielding film; or, the
multiple hollow patterns are evenly distributed in the first
semi-transparent region, and areas of the multiple hollow
patterns are gradually decreased along a direction from the
inner edge to the outer edge of the first light-shielding film;
and

the second semi-transparent region is provided with mul-

tiple hollow patterns, areas of the multiple hollow
patterns in the second semi-transparent region are the
same, the density of the multiple hollow patterns is
gradually decreased along a direction from the inner
edge to the outer edge of the second light-shielding
film; or, the multiple hollow patterns are evenly dis-
tributed in the second semi-transparent region, and
areas of the multiple hollow patterns are gradually
decreased along a direction from the inner edge to the
outer edge of the second light-shielding film.

4. The manufacturing method for an OLED display panel
according to claim 1, wherein a surface of a region of the
main body corresponding to the first light-shielding film and
the second light-shielding film is frosted such that a surface
of each of the first light-shielding film and the second
light-shielding film contacting with the main body is a
frosted surface;
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the sealant is a glass cement; in the step 2, a temperature
for baking and curing is greater than 500° C.; after
baking and curing, a cross section of the sealant is
trapezoidal; the sealant includes a thick layer region
corresponding to the sealant thick region, and a first
thin layer region and a second thin layer region respec-
tively corresponding to the first sealant thin region and
the second sealant thin region.

5. The manufacturing method for an OLED display panel
according to claim 1, wherein in step 3, a diameter of the
laser beam is greater than a width of the sealant coating
region; outer edges of the first light-shielding film and the
second light-shielding film respectively exceed two sides of
the laser beam;

a material of each of the first light-shielding film and the
second light-shielding film is an opaque material hav-
ing a reflective property or a black light-shielding
material without a reflective property; the sealant is a
glass cement.

6. An OLED display panel, comprising a packaging cover
plate, an OLED substrate disposed oppositely, and a sealant
disposed between the packaging cover plate and an OLED
substrate;

wherein the packaging cover plate includes a main body,
a first light-shielding film and a second light-shielding
film disposed on the main body, the main body is
provided with one or multiple sealant coating region,
the sealant coating region includes a sealant thick
region and a first sealant thin region and a second
sealant thin region which are located at two sides of the
sealant thick region; the first light-shielding film and
the second light-shielding film are correspondingly
disposed at two sides of the sealant thick region;

defining an edge of each of the first sealant thin region, the
second sealant thin region, the first light-shielding film
and the second light-shielding film which is closed to
the sealant thick region as an inner edge, and defining
an edge of each of the first sealant thin region, the
second sealant thin region, the first light-shielding film
and the second light-shielding film which is away from
the sealant thick region as an outer edge;

an inner edge of the first light-shielding film and an inner
edge of the first sealant thin region are aligned; an outer
edge of the first light-shielding film exceeds an outer
edge of the first sealant thin region; an inner edge of the
second light-shielding film and an inner edge of the
second sealant region are aligned; an outer edge of the
second light-shielding film exceeds an outer edge of the
second sealant thin region;

the first light-shielding film includes a first semi-trans-
parent region that is completely overlapped with the
first sealant thin region and a first light-blocking region
that is disposed outside the first semi-transparent
region; the transmittance of the first semi-transparent
region is gradually decreased along a direction from the
inner edge to the outer edge of the first light-shielding
film;

the second light-shielding film includes a second semi-
transparent region that is completely overlapped with
the second sealant thin region and a second light-
blocking region that is disposed inside the second
semi-transparent region; the transmittance of the sec-
ond semi-transparent region is gradually decreased
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along a direction from the inner edge to the outer edge
of the second light-shielding film.

7. The MED display panel according to claim 6, wherein
the first semi-transparent region is provided with multiple
hollow patterns, areas of the multiple hollow patterns in the
first semi-transparent region are the same, the density of the
multiple hollow patterns is gradually decreased along a
direction from the inner edge to the outer edge of the first
light-shielding film; or, the multiple hollow patterns are
evenly distributed in the first semi-transparent region, and
areas of the multiple hollow patterns are gradually decreased
along a direction from the inner edge to the outer edge of the
first light-shielding film; and

the second semi-transparent region is provided with mul-

tiple hollow patterns, areas of the multiple hollow
patterns in the second semi-transparent region are the
same, the density of the multiple hollow patterns is
gradually decreased along a direction from the inner
edge to the outer edge of the second light-shielding
film; or, the multiple hollow patterns are evenly dis-
tributed in the second semi-transparent region, and
areas of the multiple hollow patterns are gradually
decreased along a direction from the inner edge to the
outer edge of the second light-shielding film.

8. The OLED display panel according to claim 6, wherein
a surface of a region of the main body corresponding to the
first light-shielding film and the second light-shielding film
is frosted such that a surface of each of the first light-
shielding film and the second light-shielding film contacting
with the main body is a frosted surface.

9. The OLED display panel according to claim 6, wherein
the sealant is a glass cement, a cross section of the sealant
is trapezoidal; the sealant includes a thick layer region
corresponding to the sealant thick region, and a first thin
layer region and a second thin layer region respectively
corresponding to the first sealant thin region and the second
sealant thin region.

10. The OLED display panel according to claim 6,
wherein a material of each of the first light-shielding film
and the second light-shielding film is an opaque material
having a reflective property or a black light-shielding mate-
rial without a reflective property; the sealant is a glass
cement.

11. An OLED display panel, comprising a packaging
cover plate, an OLED substrate disposed oppositely, and a
sealant disposed between the packaging cover plate and an
OLED substrate;

wherein the packaging cover plate includes a main body,
a first light-shielding film and a second light-shielding
film disposed on the main body, the main body is
provided with one or multiple sealant coating region,
the sealant coating region includes a sealant thick
region and a first sealant thin region and a second
sealant thin region which are located at two sides of the
sealant thick region; the first light-shielding film and
the second light-shielding film are correspondingly
disposed at two sides of the sealant thick region;

defining an edge of each of the first sealant thin region, the
second sealant thin region, the first light-shielding film
and the second light-shielding film which is closed to
the sealant thick region as an inner edge, and defining
an edge of each of the first sealant thin region, the
second sealant thin region, the first light-shielding film
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and the second light-shielding film which is away from
the sealant thick region as an outer edge:

an inner edge of the first light-shielding film and an inner
edge of the first sealant thin region are aligned; an outer
edge of the first light-shielding film exceeds an outer
edge of the first sealant thin region; an inner edge of the
second light-shielding film and an inner edge of the
second sealant region are aligned;

an outer edge of the second light-shielding film exceeds
an outer edge of the second sealant thin region;

the first light-shielding film includes a first semi-trans-
parent region that is completely overlapped with the
first sealant thin region and a first light-blocking region
that is disposed outside the first semi-transparent
region; the transmittance of the first semi-transparent
region is gradually decreased along a direction from the
inner edge to the outer edge of the first light-shielding
film;

the second light-shielding film includes a second semi-
transparent region that is completely overlapped with
the second sealant thin region and a second light-
blocking region that is disposed inside the second
semi-transparent region; the transmittance of the sec-
ond semi-transparent region is gradually decreased
along a direction from the inner edge to the outer edge
of the second light-shielding film;

the first semi-transparent region is provided with multiple
hollow patterns, areas of the multiple hollow patterns in
the first semi-transparent region are the same, the
density of the multiple hollow patterns is gradually
decreased along a direction from the inner edge to the
outer edge of the first light-shielding film; or, the
multiple hollow patterns are evenly distributed in the
first semi-transparent region, and areas of the multiple
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hollow patterns are gradually decreased along a direc-
tion from the inner edge to the outer edge of the first
light-shielding film;

the second semi-transparent region is provided with mul-
tiple hollow patterns, areas of the multiple hollow
patterns in the second semi-transparent region are the
same, the density of the multiple hollow patterns is
gradually decreased along a direction from the inner
edge to the outer edge of the second light-shielding
film; or, the multiple hollow patterns are evenly dis-
tributed in the second semi-transparent region, and
areas of the multiple hollow patterns are gradually
decreased along a direction from the inner edge to the
outer edge of the second light-shielding film;

a surface of a region of the main body corresponding to
the first light-shielding film and the second light-
shielding film is frosted such that a surface of each of
the first light-shielding film and the second light-
shielding film contacting with the main body is a
frosted surface;

the sealant is a glass cement, a cross section of the sealant
is trapezoidal,

the sealant includes a thick layer region corresponding to
the sealant thick region, and a first thin layer region and
a second thin layer region respectively corresponding
to the first sealant thin region and the second sealant
thin region; and

a material of each of the first light-shielding film and the
second light-shielding film is an opaque material hav-
ing a reflective property or a black light-shielding
material without a reflective property; the sealant is a
glass cement.
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