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(7) ABSTRACT

The present disclosure relates to a OLED display panel and
the manufacturing method thereof. The OLED display panel
includes a carrier substrate, a flexible substrate formed on
the carrier substrate, a TFT layer formed on the flexible
substrate, an organic emission layer formed on the TFT
layer, and a cathode formed on the TFT layer and the organic
emission layer. The flexible substrate is configured with at
least one first groove exterior to a border of the cathode, and
the TFT layer is configured with at least one second groove
corresponding to the first groove. The second groove is
configured to collect particles generated when the cathode is
applied with an evaporation process. In this way, the pack-
aging reliability may be enhanced.
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Providing g carrier substrate

'

Forming a flexible substrate on the carrier substrate, and forming at least
one first groove on a predetermined location on the flexible substrate

‘

Forming a TFT layer on the flexible substrate, forming at least one
second groove on the TET layer, and the second groove correspond to the
first groove

4

Forming an organic emission layer on the TFT layer

:

Applying an cvaporation process to a cathode on the TFT layer and the
organic cmission layer, collecting particles generated when the cathode is
applied with the evaporation process by the second groove, and the first
groove and the second groove are exterior o 3 border of the cathode,

FIG 9
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ORGANIC LIGHT EMITTING DIODE
(OLED) DISPLAY PANEL AND THE
MANUFACTURING METHOD THEREOF

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a continuing application of PCT
Patent Application No. PCT/CN2018/078852, entitled
“OLED DISPLAY PANEL AND THE MANUFACTUR-
ING METHOD THEREOF”, filed on Mar. 13, 2018, which
claims priority to Chinese Patent Application No.
201810088923.5, filed on Jan. 30, 2018, both of which are
hereby incorporated in its entireties by reference.

BACKGROUND

1. Technical Field

[0002] The present disclosure relates to display technol-
ogy field, and more particularly to an OLED display panel
and the manufacturing method thereof.

2. Description of Related Art

[0003] OLEDs have been favored by the public and devel-
opers due to the attributes, such as, self-luminous, high
contrast, wide viewing angle, low power consumption, and
bendability. Flexible OLEDs also gradually occupy the
market because of their flexible, thin and light features.
Flexible OLEDs generally adopt thin film encapsulation
(TFE). There are a variety of factors that may impact the
performance of the flexible package, such as film quality,
thickness, and a border of the packaging film itself, in
particular, particles.

[0004] At present, the manufacturing process of the flex-
ible OLED may have several phases, including Array,
OLED evaporation, and TFE. As shown in FIG. 1, the
cathode 10" may use Mg:Ag in evaporation. When the metal
is co-evaporated, the particles 12' are easily produced by the
peeling of the Mg:Ag film in the evaporation process. At the
same time, the particles 12' are generated in the outline
where the cathode mask 11' contacts with the panel.
[0005] The TFE mainly relies on the inorganic layer to
block water and oxygen and planarization of the organic
layer, and is formed by laminating layers of the inorganic
layer and the organic layer. With respect to the particles
generated in the process of cathode deposition, because its
position is concentrated on the edge of the panel, the impact
on the packaging effect is very obvious, which may reduce
the reliability of the package.

SUMMARY

[0006] The present disclosure relates to propose an OLED
display panel and the manufacturing method thereof to
enhance the package reliability.

[0007] In one aspect, an organic light emitting diode
(OLED) display panel includes: a carrier substrate; a flexible
substrate formed on the carrier substrate; a thin film 2)
transistor (TFT) layer formed on the flexible substrate; an
organic emission layer formed on the TFT layer; a cathode
formed on the TFT layer and the organic emission layer; the
flexible substrate being configured with at least one first
groove exterior to a border of the cathode, and the TFT layer
being configured with at least one second groove corre-
sponding to the first groove, and the second groove being
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configured to collect particles generated when the cathode is
applied with an evaporation process.

[0008] The display panel further includes: a packaging
film formed on the TFT layer, the organic emission layer,
and the cathode, and the first groove and the second groove
are between a projection of a border of the packaging film
on the flexible substrate and between the border of the
cathode on the flexible substrate.

[0009] Wherein a projection of the second groove on the
flexible substrate overlaps with the first groove.

[0010] Wherein the first groove is a ring-shaped groove
surrounding the cathode.

[0011] Wherein a depth of the first groove and a depth of
the second groove is % to %5 of the thickness of the flexible
substrate.

[0012] Wherein the thickness of the flexible substrate in a
range from 1 to 50 mm.

[0013] Wherein a width of the first groove and the second
groove is greater than 10 mm.

[0014] In another aspect, a manufacturing method of
OLED display panel includes: providing a carrier substrate;
forming a flexible substrate on the carrier substrate, and
forming at least one first groove on a predetermined location
on the flexible substrate; forming a TFT layer on the flexible
substrate, forming at least one second groove on the TFT
layer, and the second groove correspond to the first groove;
forming an organic emission layer on the TFT layer; and
applying an evaporation process to a cathode on the TFT
layer and the organic emission layer, collecting particles
generated when the cathode is applied with the evaporation
process by the second groove, and the first groove and the
second groove are exterior to a border of the cathode.
[0015] Wherein the step of forming the first groove on a
predetermined location on the flexible substrate further
includes: coating photoresist material on the flexible sub-
strate to form a photoresist layer; applying a pattern process
having exposing and developing sub-processes to the pho-
toresist layer to form a plurality of first photoresist regions
and a plurality of second photoresist regions, the first
photoresist regions and the second photoresist regions are
spaced apart from each other, and the first photoresist
regions and the second photoresist are alternately arranged,
and an interval spacer is formed between the first photoresist
region and the second photoresist region; the first photoresist
regions and the second photoresist regions operate as masks
during an etching process toward the flexible substrate, and
the first groove is formed in accordance with a location of
the internal spacer.

[0016] Wherein the method further includes: forming a
packaging film on the TFT layer, the organic emission layer,
and the cathode, and the first groove and the second groove
are between a projection of a border of the packaging film
on the flexible substrate and between the border of the
cathode on the flexible substrate.

[0017] In view of the above, the first grooves are formed
on flexible substrate having a greater thickness, and the first
grooves are exterior to the border of the cathode. The TFT
layer is then formed on the flexible substrate having the first
groove. The TFT layer is configured with the second groove
corresponding to the first groove such that the second groove
may collect the particles generated during the cathode is
applied with the evaporation process. In this way, the
packaging reliability may be enhanced.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0018] FIG. 1 is a schematic view showing the particles
generated when a cathode of a conventional OLED display
panel is evaporated.

[0019] FIG. 2 is a schematic view of the OLED display
panel in accordance with a first embodiment of the present
disclosure.

[0020] FIGS. 3-8 are schematic views showing the manu-
facturing process of the OLED display panel in accordance
with one embodiment of the present disclosure.

[0021] FIG. 9 is a flowchart illustrating the manufacturing
method of the OLED display panel in accordance with a
second embodiment of the present disclosure.

DETAILED DESCRIPTION

[0022] Following embodiments of the invention will now
be described in detail hereinafter with reference to the
accompanying drawings.

[0023] FIG. 2 is a schematic view of the OLED display
panel in accordance with a first embodiment of the present
disclosure. The OLED display panel includes a carrier
substrate 1, a flexible substrate 2 formed on the carrier
substrate 1, a thin film transistor (TFT) layer 3 formed on the
flexible substrate 2, an organic emission layer 5 formed on
the TFT layer 3, and a cathode 4 formed on the TFT layer
3 and the organic emission layer 5. At least one first groove
20 is configured on the flexible substrate 2, and the first
groove 1s exterior to the border 41 of the cathode 4. At least
one second grooves 30 is configured on the TFT layer 3 at
a location corresponding to the first grooves 20. The second
groove 30 is configured to collect the particles 40 generated
by the cathode 4 during the evaporation process.

[0024] The technical solution to reduce the impact caused
by the particles 40 toward the package reliability relates to
configure the grooves for collecting the particles 40. Con-
sidering the thickness of the film layer, such as PI) of the
flexible substrate 2, the depth of the grooves has to be
configured. During the manufacturing process of the flexible
substrate 2, the step of forming the first groove 20 is
included, such that the first groove 20 is exterior to the
border 41 of the cathode 4. During the manufacturing
process of the TFT layer 3, the step of forming the second
groove 30 is included, such that the second groove 30 is
formed at a location corresponding to the first groove 20. In
this way, when the cathode 4 is evaporated, the generated
particles 40 may be collected by the second groove 30,
which reduces the impact toward the packaging. At the same
time, the mask edge of the cathode 4 is also prevented from
being directly contacted with the TFT layer 3. It is to be
noted that the locations of the second groove 30 correspond
to the locations of the first groove 20, which means that a
projection of the second groove 30 on the flexible substrate
2 overlaps with the first groove 20.

[0025] FIGS. 3-8 are schematic views showing the manu-
facturing process of the OLED display panel in accordance
with one embodiment of the present disclosure. Referring to
FIG. 3, the carrier substrate 1, after being cleaned, is coated
with polymers, such as PI, to form the flexible substrate 2.
The thickness of the flexible substrate 2 in a range from 1 to
50 mm. As shown in FIG. 4, the flexible substrate 2 is coated
with photoresist material to form a photoresist layer 6. As
shown in FIG. 5, the photoresist layer 6 is subjected to a
patterning process, including exposing and developing pro-
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cesses, to form a plurality of first photoresist regions 61 and
a plurality of second photoresist regions 62 that are spaced
apart and are alternately arranged, and an interval spacer 60
is formed between the first photoresist region 61 and the
second photoresist region 62. A width of the first photoresist
region 61 is greater than a width of the second photoresist
region 62. As shown in FIG. 6, the first photoresist regions
61 and the second photoresist regions 62 are masks for
etching the flexible substrate 2, and the first groove 20 are
formed at the location corresponding to the interval spacers
60. It is to be noted that when the photoresist layer 6 is
subjected to the patterning process, including the exposing
and developing processes, the first photoresist regions 61
may be formed in accordance with the cathode to be
evaporated. In this way, As shown in FIG. 6, during the
etching process, a first area 21, which corresponds to the
location where the cathode to be evaporated is disposed, is
formed on the flexible substrate 2, and the first groove 20
exterior to a border of the first area 21 is formed. The border
of the first area 21 is the border of the cathode to be
evaporated. FIG. 7 is a plan view of the flexible substrate 2
having the first groove 20. The first groove 20 is a ring-
shaped groove surrounding the first photoresist regions 61.
A width of the first groove 20 is greater than 10 mm, and a
depth of the first groove 20 (hereinafter referred to as “a”)
is ¥5 to 24 of the thickness of the flexible substrate 2
(hereinafter referred to as “b”.) That is, a=('5~%5)b.

[0026] As shown in FIG. 8, the flexible substrate 2 having
the first groove 20 formed there on is then subjected to the
remaining TFT manufacturing process. Generally, the TET
layer 3 is formed on the flexible substrate 2, and the organic
emission layer 5 is formed on the TFT layer 3 to form the
structure as shown in FIG. 2. Due to the first groove 20, the
second groove 30 is formed at the location corresponding to
the first groove 20. Thus, during the evaporation process, the
second groove 30 is configured to collect the particles. In
addition to the location corresponding to the first groove 20,
the width of the second groove 30 is also greater than 10
mm, and the depth of the second groove 30 is also ¥4 to %
of the thickness of the flexible substrate 2. The packaging
film 1s formed on the TFT layer 3, the organic emission layer
5 and the cathode 4. Further, as shown in FIG. 2, the first
groove 20 and the second groove 30 are between a projec-
tion of a border 71 of the packaging film on the flexible
substrate 2 and between a border 41 of the cathode 4 on the
flexible substrate 2. As such, the packaging film may cover
the second groove 30 configured to collect the particles 40
generated during the evaporation process applied to the
cathode 4.

[0027] FIG. 9 is a schematic view of the OLED display
panel in accordance with a second embodiment of the
present disclosure.

[0028] The OLED display panel includes: a carrier sub-
strate and a flexible substrate formed on the carrier substrate.
The first groove is formed on a predetermined location on
the flexible substrate. The TFT layer is formed on the
flexible substrate. The second groove are formed on the TFT
layer, and the locations of the second groove 30 correspond
to the first groove. The organic emission layer is formed on
the TFT layer. The evaporation process is applied to the
cathode on the TFT layer and the organic emission layer, and
the second groove is configured to collect the particles
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generated by the cathode during the evaporation process.
The first groove and the second groove are exterior to the
border of the cathode.

[0029] As shown in FIGS. 3-8, the carrier substrate 1, after
being cleaned, is coated with polymers, such as PI, to form
the flexible substrate 2. The thickness of the flexible sub-
strate 2 in a range from 1 to 50 mm. The flexible substrate
2 is coated with photoresist material to form a photoresist
layer 6. The photoresist layer 6 is subjected to a patterning
process, including exposing and developing processes, to
form a plurality of first photoresist regions 61 and a plurality
of second photoresist regions 62 that are spaced apart, and
an interval spacer 60 is formed between the first photoresist
region 61 and the second photoresist region 62. A width of
the first photoresist region 61 is greater than a width of the
second photoresist region 62. The first photoresist regions 61
and the second photoresist regions 62 are masks for etching
the flexible substrate 2, and the first groove 20 is formed at
the locations corresponding to the interval spacers 60. It is
to be noted that when the photoresist layer 6 is subjected to
the patterning process, including the exposing and develop-
ing processes, the first photoresist regions 61 may be formed
in accordance with the cathode to be evaporated. As shown
in FIG. 6, during the etching process, a first area 21, which
corresponds to the location where the cathode to be evapo-
rated is disposed, is formed on the flexible substrate 2, and
the first groove 20 exterior to the first area 21 is formed. The
border of the first area 21 is the border of the cathode to be
evaporated. The flexible substrate 2 having the first groove
20 formed thereon is then subjected to the remaining TFT
manufacturing process. Generally, the TFT layer 3 is formed
on the flexible substrate 2, and the organic emission layer 5
is formed on the TFT layer 3 to form the structure as shown
in FIG. 2. Due to the first groove 20, the second groove 30
are formed at the location corresponding to the first groove
20. Thus, during the evaporation process, the second groove
30 is configured to collect the particles. It is to be noted that
the location of the second groove 30 correspond to the
location of the first grooves 20, which means that the
projections of the second groove 30 on the flexible substrate
2 overlap with the first groove 20. The packaging film is
formed on the TFT layer 3, the organic emission layer 5 and
the cathode 4. Further, as shown in FIG. 2, the first groove
20 and the second groove 30 are between a projection of a
border 71 of the packaging film on the flexible substrate 2
and between a border 41 of the cathode 4 on the flexible
substrate 2. As such, the packaging film may cover the
second groove 30 configured to collect the particles 40
generated during the evaporation process applied to the
cathode 4.

[0030] In view of the above, the first grooves are formed
on flexible substrate having a greater thickness, and the first
grooves are exterior to the border of the cathode. The TFT
layer is then formed on the flexible substrate having the first
groove. The TFT layer is configured with the second groove
corresponding to the first groove such that the second groove
may collect the particles generated during the cathode is
applied with the evaporation process. In this way, the
packaging reliability may be enhanced.

[0031] The above description is merely the embodiments
in the present disclosure, the claim is not limited to the
description thereby. The equivalent structure or changing of
the process of the content of the description and the figures,
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or to implement to other technical field directly or indirectly
should be included in the claim.

1. An organic light emitting diode (OLED) display panel,
comprising:

a carrier substrate;

a flexible substrate formed on the carrier substrate;

a thin film transistor (TFT) layer formed on the flexible

substrate;

an organic emission layer formed on the TFT layer;

a cathode formed on the TFT layer and the organic

emission layer;

the flexible substrate being configured with at least one

first groove exterior to a border of the cathode, and the
TFT layer being configured with at least one second
groove corresponding to the first groove, and the sec-
ond groove being configured to collect particles gen-
erated when the cathode is applied with an evaporation
process.

2. The OLED display panel as claimed in claim 1, the
display panel further comprises:

a packaging film formed on the TFT layer, the organic

emission layer, and the cathode, and the first groove
and the second groove are between a projection of a
border of the packaging film on the flexible substrate
and between the border of the cathode on the flexible
substrate.

3. The OLED display panel as claimed in claim 1, wherein
a projection of the second groove on the flexible substrate
overlaps with the first groove.

4. The OLED display panel as claimed in claim 1, wherein
the first groove is a ring-shaped groove surrounding the
cathode.

5. The OLED display panel as claimed in claim 1, wherein
a depth of the first groove and a depth of the second groove
is V5 to % of the thickness of the flexible substrate.

6. The OLED display panel as claimed in claim 5, wherein
the thickness of the flexible substrate in a range from 1 to 50
mm.

7. The OLED display panel as claimed in claim 5, wherein
a width of the first groove and the second groove is greater
than 10 mm.

8. A manufacturing method of OLED display panel,
comprising:

providing a carrier substrate;

forming a flexible substrate on the carrier substrate, and

forming at least one first groove on a predetermined
location on the flexible substrate;
forming a TFT layer on the flexible substrate, forming at
least one second groove on the TFT layer, and the
second groove correspond to the first groove;

forming an organic emission layer on the TFT layer; and

applying an evaporation process to a cathode on the TFT
layer and the organic emission layer, collecting par-
ticles generated when the cathode is applied with the
evaporation process by the second groove, and the first
groove and the second groove are exterior to a border
of the cathode.

9. The manufacturing method as claimed in claim 8,
wherein the step of forming the first groove on a predeter-
mined location on the flexible substrate further comprises:

coating photoresist material on the flexible substrate to

form a photoresist layer;

applying a pattern process comprising exposing and

developing sub-processes to the photoresist layer to
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form a plurality of first photoresist regions and a
plurality of second photoresist regions, the first photo-
resist regions and the second photoresist regions are
spaced apart from each other, and the first photoresist
regions and the second photoresist are alternately
arranged, and an interval spacer is formed between the
first photoresist region and the second photoresist
region;

the first photoresist regions and the second photoresist
regions operate as masks during an etching process
toward the flexible substrate, and the first groove is
formed in accordance with a location of the internal
spacer.

10. The manufacturing method as claimed in claim 8,

wherein the method further comprises:

forming a packaging film on the TFT layer, the organic
emission layer, and the cathode, and the first groove
and the second groove are between a projection of a
border of the packaging film on the flexible substrate
and between the border of the cathode on the flexible
substrate.
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