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providing a glass substrate
~ 520
forming a first polyimide layer on the surface of the glass substrate
s S30
forming a buffer layer on a surface of the first polyimide layer
— 8301

forming a silicon oxide layer on a surface of the first polyimide layer

v

using ion implantation to implant a plurality of titanium ions into the | | —— S302

silicon oxide layer for forming a mixed layer of titanium dioxide and
silicon oxide

540

forming a polysilicon layer on a surface of the buffer layer
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FLEXIBLE BASE PLATE OF OLED DISPLAY
PANEL AND METHOD FOR
MANUFACTURING THE SAME

FIELD OF THE DISCLOSURE

[0001] The present disclosure relates to the field of liquid
crystal display, and more particularly to a gate driver on
array (GOA) circuit and a liquid crystal display panel having
the GOA circuit.

BACKGROUND

[0002] Organic light-emitting diode (OLED) displays,
also known as organic electro-luminescent displays, are a
new type of flat panel display. Because of its advantages
such as simple manufacturing process, low cost, low power
consumption, high luminance, wide range of operating tem-
perature, light in weight and thin in volume, fast response,
easy color display and large screen sizes, easy compatibility
with drivers of integrated circuits, and easiness in forming
flexible displays, OLED displays have a promising future of
wide applications. Presently, light-emitting devices are used
to develop flexible OLED display panels, which use flexible
base plates to replace conventional glass base plates for
flexibility of panels.

[0003] Flexible OLED display panels are a new develop-
ment trend for the display panels. Because next generation
of flexible OLED display panel uses polyimide (PI) as
flexible base plate, the PI base plate has to have excellent
properties, and number of defects in PI base plate has to be
low in order to increase manufacturing yield of flexible
OLED display panels. It is also required to reduce damages
to PI base plates during manufacturing process of OLED
display panels.

[0004] However, during the manufacturing process of
OLED display panels, excimer laser annealing and excimer
laser stripping of glass substrates results in certain degree of
damage to PI base plates, even making PI base plates to form
holes.

[0005] To reduce damage to PI base plates caused by the
excimer laser during the manufacturing process of display
panels, a buffer layer is generally formed. In such a buffer
layer, SiNx prevents Al/Ba/Na ions from diffusing into PI
base plates to decrease current leakage, and because SiOx
has superior thermal insulation, dissipation of heat during
crystallization of a-Si decreases and larger grain sizes can be
formed. In addition, SiNx has good ability to isolate ions and
causes lower stress when in contact with glass, and SiOx has
better wetting angle with respect to polysilicon boundary.
Thus, a stack of SiNx/SiOx is generally adopted. However,
in the base plates of flexible OLED display panels, SiNx
layer does not directly contact glass substrate, thus SiNx
layer is functioned for insulation and buffer only. Thermal
insulation ability of SiOx during excimer laser annealing
(ELA) is still insufficient, and PI layer is easily to be
damaged.

[0006] Therefore, the buffer layer of flexible base plate in
conventional OLED display panels does not have remark-
able effects in protecting PI layer, leading to not only easily
causing damage to Pl layer but further influencing quality of
OLED display panels.
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SUMMARY OF THE DISCLOSURE

[0007] The objective of the present disclosure is to provide
a method for manufacturing a flexible base plate of an
OLED display panel. The flexible base plate provided by the
present disclosure includes a buffer layer which mitigates
damage to the PI layer caused by the excimer laser. The
present disclosure solves the problems existing in the prior
art where the buffer layer of flexible base plate in conven-
tional OLED display panels does not have remarkable
effects in protecting PI layer, leading to not only easily
causing damage to PI layer but further influencing quality of
OLED display panels.

[0008] To solve the aforementioned problems, the present
disclosure provides plural technical schemes as described
below.

[0009] The present disclosure provides a method for
manufacturing a flexible base plate of an OLED display
panel, comprising following steps:

[0010] a step S10 of providing a glass substrate;
[0011] wherein the step S10 comprises:
[0012] a step S101 of forming a photoresist layer on a

surface of the glass substrate;
[0013] astep S20 of forming a first polyimide layer on the
surface of the glass substrate;
[0014] astep S30 of forming a buffer layer on a surface of
the first polyimide layer;
[0015] wherein the step S30 comprises:
[0016] a step S301 of forming a silicon oxide layer on
a surface of the first polyimide layer; and
[0017] a step S302 of using ion implantation to implant
a plurality of titanium ions into the silicon oxide layer
for forming a mixed layer of titanium dioxide and
silicon oxide; and
[0018] a step S40 of forming a polysilicon layer on a
surface of the buffer layer.
[0019] In accordance with a preferred embodiment of the
present disclosure, in the step S302, a concentration of the
titanium ions gradually decreases from one side of the
silicon oxide layer distanced from the first polyimide layer
to the other side of the silicon oxide layer proximate to the
first polyimide layer.
[0020] In accordance with a preferred embodiment of the
present disclosure, in the step S302, the concentration of the
titanium 1ions at the other side of the silicon oxide layer
proximate to the first polyimide layer is zero.
[0021] In accordance with a preferred embodiment of the
present disclosure, after the step S40, the method further
comprises:
[0022] a step S50 of forming a second polyimide layer on
a surface of the polysilicon layer.
[0023] In accordance with a preferred embodiment of the
present disclosure, after the step S50, the method further
comprises:

[0024] a step S60 of stripping the glass substrate by using
excimer laser.
[0025] In addition, the present disclosure provides a

method for manufacturing a flexible base plate of an OLED
display panel, comprising following steps:
[0026] a step S10 of providing a glass substrate;

[0027] a step S20 of forming a first polyimide layer on a
surface of the glass substrate;
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[0028] astep S30 of forming a buffer layer on a surface of
the first polyimide layer;
[0029] wherein the step S30 comprises:
[0030] a step S301 of forming a silicon oxide layer on
a surface of the first polyimide layer; and
[0031] astep S302 of using ion implantation to implant
a plurality of titanium ions into the silicon oxide layer
for forming a mixed layer of titanium dioxide and
silicon oxide; and
[0032] a step S40 of forming a polysilicon layer on a
surface of the buffer layer.
[0033] In accordance with a preferred embodiment of the
present disclosure, in the step S302, a concentration of the
titanium ions gradually decreases from one side of the
silicon oxide layer distanced from the first polyimide layer
to the other side of the silicon oxide layer proximate to the
first polyimide layer.
[0034] In accordance with a preferred embodiment of the
present disclosure, in the step S302, the concentration of the
titanium ions at the other side of the silicon oxide layer
proximate to the first polyimide layer is zero.
[0035] In accordance with a preferred embodiment of the
present disclosure, after the step S40, the method further
comptrises:
[0036] a step S50 of forming a second polyimide layer on
a surface of the polysilicon layer.
[0037] In accordance with a preferred embodiment of the
present disclosure, after the step S50, the method further
comprises:

[0038] a step S60 of stripping the glass substrate by using
excimer laser.
[0039] Also, the present disclosure provides a flexible

base plate manufactured by the above-mentioned method,
the flexible base plate comprising:
[0040] the first polyimide layer;
[0041] the buffer layer formed on the surface of the first
polyimide layer, wherein the buffer layer comprises:
[0042] the silicon oxide layer formed on the surface of
the first polyimide layer, wherein the silicon oxide layer
comprises the titanium ions implanted thereinto; and
[0043] the polysilicon layer.
[0044] In accordance with a preferred embodiment of the
present disclosure, a concentration of the titanium ions
gradually decreases from one side of the silicon oxide layer
distanced from the first polyimide layer to the other side of
the silicon oxide layer proximate to the first polyimide layer.
[0045] In accordance with a preferred embodiment of the
present disclosure, the concentration of the titanium ions at
the other side of the silicon oxide layer proximate to the first
polyimide layer is zero.
[0046] In accordance with a preferred embodiment of the
present disclosure, the method further comprises a second
polyimide layer formed on a surface of the polysilicon layer.
[0047] In accordance with a preferred embodiment of the
present disclosure, a thickness of the buffer layer is about
three times a thickness of the first polyimide layer.
[0048] Compared to flexible base plate of conventional
OLED display panel, the flexible base plate of the present
disclosure includes a buffer layer which increases absorption
of the UV excimer laser and decreases transmittance of the
UV excimer laser to mitigate damage to the PI layer caused
by excimer laser annealing and raise yield of products.
Accordingly, the present disclosure solves the problems
existing in the prior art where the buffer layer of flexible
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base plate in conventional OLED display panels does not
have remarkable effects in protecting PI layer, leading to not
only easily causing damage to P layer but further influenc-
ing quality of OLED display panels.

BRIEF DESCRIPTION OF THE DRAWINGS

[0049] In order to more clearly illustrate the technical
schemes according to the embodiments of the present dis-
closure or in the prior art, the following description makes
brief description for the drawings used in the embodiments
of the present disclosure or in the prior art. Apparently, the
following description of the drawings is only some embodi-
ments of the invention. For those of ordinary skill in the art
can also obtain other drawings based on these drawings
without additional creative labor, in which:

[0050] FIG. 11isa flow chart showing steps of a method for
manufacturing a flexible base plate of an OLED display
panel according to an embodiment of the present disclosure;
and

[0051] FIG. 2 is a schematic diagram showing a structure
of a flexible base plate manufactured according to the
method of the present disclosure.

DETAILED DESCRIPTION

[0052] The following description of the embodiments with
reference to the appended drawings can be used to illustrate
a specific embodiment of the embodiment of the invention.
Direction of the present invention mentioned term, such as
“upper”, “lower”, “front”, “rear”, “left”, “Right”, “inner”,
“outer”, “side”, etc., are merely directions referred in the
drawings. Therefore, the direction of terms used is to
describe and understand the present invention, and not to
limit the invention. In the drawings, the same reference
numerals denote similar structural elements.

[0053] The present disclosure solves the problems existing
in the buffer layer of flexible base plate in conventional
OLED display panels which does not have remarkable
effects in protecting PI layer, leading to not only easily
causing damage to PI layer but further influencing quality of
OLED display panels.

[0054] As shown in FIG. 1, the method for manufacturing
a flexible base plate of an OLED display panel according to
the present disclosure comprises following steps:

[0055] a step S10 of providing a glass substrate;

[0056] a step S20 of forming a first polyimide layer on a
surface of the glass substrate;

[0057] astep S30 of forming a buffer layer on a surface of
the first polyimide layer, wherein the step S30 comprises: a
step S301 of forming a silicon oxide layer on a surface of the
first polyimide layer; and a step S302 of using ion implan-
tation to implant a plurality of titanium ions into the silicon
oxide layer for forming a mixed layer of titanium dioxide
and silicon oxide; and

[0058] a step S40 of forming a polysilicon layer on a
surface of the buffer layer.

[0059] In the step S20, the first polyimide layer is highly
flexible and impact-resistant, and is used as the flexible base
plate and a protecting layer of the OLED display panel.
[0060] In the step S30, the buffer layer is configured to
decrease transmittance of the UV excimer laser and further
mitigate damage to the first polyimide layer caused by the
UV excimer laser in an annealing process carried out for
OLED display panel. Moreover, once the flexible base plate
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is manufactured, a thin film transistor (TFT) layer and an
OLED luminescent layer are formed on a surface of the
flexible base plate. After manufacture of OLED display
panel is complete. the UV excimer laser is used to strip the
glass substrate provided in the step S10. Meanwhile, the
buffer layer is configured to decrease transmittance of the
UV excimer laser and further prevents the UV excimer laser
from transmitting through the flexible base plate to damage
the TFT layer.

[0061] For example, after the step S10, the method further
comprises a step S101 of forming a photoresist layer on a
surface of the glass substrate, wherein the first polyimide
layer is formed on a surface of the photoresist layer. At the
time of using the UV excimer laser to strip the glass
substrate, the photoresist layer can prevent the UV excimer
laser from transmitting through the glass substrate where the
UV excimer laser may cause damage to the first polyimide
layer. The photoresist layer is stripped after the glass sub-
strate is stripped.

[0062] In the step S301, a silicon oxide layer having a
thicker thickness is formed on a surface of the first polyim-
ide layer. The silicon oxide layer has excellent thermal
insulation qualities, therefore dissipation of heat during
crystallization of polysilicon in the step S40 is decreased and
larger grain sizes can be formed.

[0063] In the step S302, ion implantation is used to
implant a plurality of titanium ions into the silicon oxide
layer for forming a mixed layer of titanium dioxide and
silicon oxide. The grain size of titanium dioxide is controlled
to be nanoscale, therefore isolation from UV light is stron-
ger.

[0064] When using an ion implantation apparatus to
implant titanium ions into the silicon oxide layer, ion beam
energy is controlled to control lateral area and implanting
depth of the implanted ions. By controlling ion beams,
distribution of titanium ions in a lateral direction is approxi-
mate to range of silicon oxide layer, and distribution of
titanium ions in longitudinal direction results in a concen-
tration of the titanium ions gradually decreases from one
side of the silicon oxide layer distanced from the first
polyimide layer to the other side of the silicon oxide layer
proximate to the first polyimide layer in order to avoid the
silicon oxide layer from electrically conducting.

[0065] The concentration of the titanium ions at the other
side of the silicon oxide layer proximate to the first poly-
imide layer is zero. The silicon oxide layer includes a
non-implantation area which is located silicon oxide layer at
a location near the first polyimide layer. There are no
titanium ions implanted into the non-implantation area. The
non-implantation area is used as an isolation area to prevent
titanium dioxide from influencing insulation effect of the
silicon oxide layer.

[0066] In the step S40, the polysilicon layer is formed on
the surface of the buffer layer. The polysilicon layer can be
replaced with an amorphous silicon layer.

[0067] After the step S40, the method further comprises a
step S50 of forming a second polyimide layer on a surface
of the polysilicon layer. The second polyimide layer and the
first polyimide layer are both used as protecting layers to
protect the flexible base plate. The polysilicon layer in the
step S40 is used as a bonding layer between the second
polyimide layer and the buffer layer.

[0068] After the step S50, the method further comprises a
step S60 of stripping the glass substrate using the excimer
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laser, so that a flexible base plate which is bendable is thus
produced. After the step S50 and before the step S60, the
method further comprises: a step S501 of forming a TFT
layer on the second polyimide layer; and a step S502 of
forming an OLED luminescent layer on the TFT layer.
[0069] According to the above objective of the present
disclosure, the present disclosure also provides a flexible
base plate (as shown in FIG. 2) manufactured by the
above-mentioned method, the flexible base plate compris-
ing: the first polyimide layer 101; the buffer layer 102
formed on the surface of the first polyimide layer 101,
wherein the buffer layer 102 comprises: the silicon oxide
layer 1021 formed on the surface of the first polyimide layer
101, wherein the silicon oxide layer 1021 comprises the
titanium ions 1022 implanted thereinto; and the polysilicon
layer 103 formed on the surface of the buffer layer 102.
[0070] In accordance with a preferred embodiment of the
present disclosure, a concentration of the titanium ions 1022
gradually decreases from one side of the silicon oxide layer
1021 distanced from the first polyimide layer 101 to the
other side of the silicon oxide layer 1021 proximate to the
first polyimide layer 101.

[0071] In accordance with a preferred embodiment of the
present disclosure, the concentration of the titanium ions
1022 at the other side of the silicon oxide layer 1021
proximate to the first polyimide layer 101 is zero. The silicon
oxide layer 1021 includes a non-implantation area 104
which is located in the silicon oxide layer 1021 at a location
near the first polyimide layer 101. There is no titanium ions
1022 implanted into the non-implantation area 104. The
non-implantation area 104 is used as an isolation area to
prevent titanium dioxide from influencing insulation effect
of the silicon oxide layer 1021.

[0072] In accordance with a preferred embodiment of the
present disclosure, the flexible base plate further comprises
a second polyimide layer formed on the surface of the
polysilicon layer 103.

[0073] 1In accordance with a preferred embodiment of the
present disclosure, a thickness of the buffer layer 102 is
about three times a thickness of the first polyimide layer 101.
[0074] The flexible base plate of the present embodiment
is manufactured by the method for manufacturing the flex-
ible base plate of OLED display panel described in the above
embodiment. The manufacturing process of the flexible base
plate of the present embodiment is basically the same as the
manufacturing method described in the above embodiment,
and thus is omitted for avoiding redundancy.

[0075] Compared to flexible base plate of conventional
OLED display panel, the flexible base plate of the present
disclosure includes a buffer layer which increases absorption
of the UV excimer laser and decreases transmittance of the
UV excimer laser to mitigate damage to the P layer caused
by excimer laser annealing and raise yield of products.
Accordingly, the present disclosure solves the problems
existing in the prior art where the buffer layer of flexible
base plate in conventional OLED display panels does not
have remarkable effects in protecting PI layer, leading to not
only easily causing damage to PI layer but further influenc-
ing quality of OLED display panels.

[0076] In summary, while the present disclosure has been
described with the aforementioned preferred embodiments,
it is preferable that the above embodiments should not be
construed as limiting of the present disclosure. Anyone
having ordinary skill in the art can make a variety of
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modifications and variations without departing from the
spirit and scope of the present disclosure as defined by the
following claims.

What is claimed is:

1. A method for manufacturing a flexible base plate of an
organic light-emitting diode (OLED) display panel, com-
prising following steps:

a step S10 of providing a glass substrate;

wherein the step S10 comprises:

a step S101 of forming a photoresist layer on a surface
of the glass substrate;

a step S20 of forming a first polyimide layer on the
surface of the glass substrate;

a step S30 of forming a buffer layer on a surface of the
first polyimide layer;
wherein the step S30 comprises:

a step S301 of forming a silicon oxide layer on a
surface of the first polyimide layer; and

a step S302 of using ion implantation to implant a
plurality of titanium ions into the silicon oxide layer
for forming a mixed layer of titanium dioxide and
silicon oxide; and

a step S40 of forming a polysilicon layer on a surface of
the buffer layer.

2. The method for manufacturing the flexible base plate
according to claim 1, wherein in the step S302, a concen-
tration of the titanium ions gradually decreases from one
side of the silicon oxide layer distanced from the first
polyimide layer to the other side of the silicon oxide layer
proximate to the first polyimide layer.

3. The method for manufacturing a flexible base plate
according to claim 2, wherein in the step S302, the concen-
tration of the titanium ions at the other side of the silicon
oxide layer proximate to the first polyimide layer is zero.

4. The method for manufacturing a flexible base plate
according to claim 1, wherein afier the step S40, the method
further comprises:

a step S50 of forming a second polyimide layer on a
surface of the polysilicon layer.

5. The method for manufacturing a flexible base plate
according to claim 4, wherein afier the step S50, the method
further comprises:

a step S60 of stripping the glass substrate by using

excimer laser.

6. A method for manufacturing a flexible base plate of an
organic light-emitting diode (OLED) display panel, com-
prising following steps:

a step S10 of providing a glass substrate;

a step S20 of forming a first polyimide layer on a surface

of the glass substrate;
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a step S30 of forming a buffer layer on a surface of the

first polyimide layer;

wherein the step S30 comprises:

a step S301 of forming a silicon oxide layer on a
surface of the first polyimide layer; and

a step S302 of using ion implantation to implant a
plurality of titanium ions into the silicon oxide layer
for forming a mixed layer of titanium dioxide and
silicon oxide; and

a step S40 of forming a polysilicon layer on a surface of

the buffer layer.

7. The method for manufacturing a flexible base plate
according to claim 6, wherein in the step S302, a concen-
tration of the titanium ions gradually decreases from one
side of the silicon oxide layer distanced from the first
polyimide layer to the other side of the silicon oxide layer
proximate to the first polyimide layer.

8. The method for manufacturing a flexible base plate
according to claim 7, wherein in the step S302, the concen-
tration of the titanium ions at the other side of the silicon
oxide layer proximate to the first polyimide layer is zero.

9. The method for manufacturing a flexible base plate
according to claim 6, wherein after the step S40, the method
further comprises:

a step S50 of forming a second polyimide layer on a

surface of the polysilicon layer.

10. The method for manufacturing a flexible base plate
according to claim 9, wherein after the step S50, the method
further comprises:

a step S60 of stripping the glass substrate by using

excimer laser.

11. A flexible base plate manufactured by the method
according to claim 6, the flexible base plate comprising:

the first polyimide layer;

the buffer layer formed on the surface of the first poly-

imide layer, wherein the buffer layer comprises:

the silicon oxide layer formed on the surface of the first
polyimide layer, wherein

the silicon oxide layer comprises the titanium ions
implanted thereinto; and

the polysilicon layer.

12. The flexible base plate according to claim 11, wherein
a concentration of the titanium ions gradually decreases
from one side of the silicon oxide layer distanced from the
first polyimide layer to the other side of the silicon oxide
layer proximate to the first polyimide layer.

13. The flexible base plate according to claim 12, wherein
the concentration of the titanium ions at the other side of the
silicon oxide layer proximate to the first polyimide layer is
7€ro.

14. The flexible base plate according to claim 11, further
comprising a second polyimide layer formed on a surface of
the polysilicon layer.

15. The flexible base plate according to claim 11, wherein
a thickness of the buffer layer is about three times a
thickness of the first polyimide layer.

* #* * #* #®
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