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METHOD OF MANUFACTURING FLEXIBLE
DISPLAY PANEL

FIELD OF INVENTION

[0001] This disclosure relates to display panel technology,
and more particularly to a method of manufacturing flexible
display panels.

BACKGROUND OF INVENTION

[0002] With continuous improvement in display technol-
ogy quality, organic light-emitting diodes (OLEDs) are
widely used in flat panel displays, lighting, and backlighting,
and have been gradually used in our lives.

[0003] In recent years, rapid development in flexible
organic light-emitting diodes (OLEDs) have lead to a greatly
improved screen size and display quality of a flexible,
deformable display. Whether it is a cathode ray tube display
(CRT), a mainstream LCD display, or an organic light
emitting diode (OLED) screen with a glass substrate, usually
using a rigid screen, there is a risk of damage due to use of
steel material. However, the flexible organic light emitting
diode (OLED) screen has advantages of bendability, impact
resistance, strong shock resistance, light weight and por-
table, and the flexible substrate of the flexible organic
light-emitting diodes (FOLED) is made of polyethylene
(PE), polypropylene (PP), polystyrene (PS), polyethylene
terephthalate (PET), and polyethylene naphthalate (PEN).
[0004] In current flexible OLED device process methods,
first, a flexible base material is coated on an entire surface
of the carrier glass substrate to form a flexible substrate, and
a thin film transistor, an organic light emitting diode layer,
and a package layer are formed on the flexible substrate, and
then the whole is packaged. Next, the entire carrier glass
substrate having a flexible base layer is cut with a laser cutter
machine to form an initial panel. Last, a flexible display
panel is peeled from the carrier glass substrate with a laser
stripping machine (laser lift-off) to form a desired flexible
organic light emitting diode (OLED) device.

SUMMARY OF INVENTION

[0005] The object of this disclosure is to provide a method
of manufacturing a flexible display panel for directly form-
ing a flexible display panel on a flexible substrate and
directly stripped the flexible display panel from the carrier
substrate, which without cutting operation.

[0006] This disclosure provides a method of manufactur-
ing a flexible display panel, comprising the steps of: in a step
S1, forming a groove conforming to a size of a flexible
display panel on one surface of a carrier substrate; in a step
S2, forming a flexible substrate in the groove; in a step S3,
forming a thin film transistor, an organic light emitting diode
layer, and an encapsulation layer on the flexible substrate to
form the flexible display panel; and in a step S4, directly
remove the flexible display panel from the carrier substrate.
[0007] In accordance with one embodiment, the invention
is directed towards a method of manufacturing the flexible
display panel, in step S1, the carrier substrate is a glass
substrate.

[0008] In accordance with one embodiment, the invention
is directed towards a method of manufacturing the flexible
display panel, in step S1, the groove is formed by etching.
[0009] In accordance with one embodiment, the invention
is directed towards a method of manufacturing the flexible
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display panel, the groove is a trapezoidal groove, and an area
of a notch of the groove is smaller than an area of a bottom
surface of the groove.

[0010] In accordance with one embodiment, the invention
is directed towards a method of manufacturing the flexible
display panel, in step S2, the flexible substrate is made of
polyimide.

[0011] In accordance with one embodiment, the invention
is directed towards a method of manufacturing the flexible
display panel, the step of forming the flexible substrate in the
groove in step S2 further comprises: in a step S21, coating
the polyimide material on one side of the carrier substrate
having the groove so that a part of the polyimide material
flows slowly into the groove to form a polyimide layer; and
in a step S22, forming the flexible substrate by patterning the
poly polyimide layer.

[0012] In accordance with one embodiment, the invention
is directed towards a method of manufacturing the flexible
display panel, in step S22, the flexible substrate is not
connected to the polyimide layer of the carrier substrate.
[0013] In accordance with one embodiment, the invention
is directed towards a method of manufacturing the flexible
display panel, a plurality of grooves are provided.

[0014] In accordance with one embodiment, the invention
is directed towards a method of manufacturing the flexible
display panel, the grooves are arranged in an array.

[0015] In accordance with one embodiment, the invention
is directed towards a method of manufacturing the flexible
display panel, in step S3, the organic light emitting diode
layer is arranged between the thin film transistor and the
encapsulation layer.

[0016] It is an advantage of the present invention to
provide a method of manufacturing a flexible display panel
capable of directly forming a separate flexible display panel
module (initial template) on a glass substrate, and capable of
directly stripped to the separate initial template with a laser
stripper machine to form a separate flexible display panel,
thus reducing the laser cutting process steps and production
costs, and improve production efficiency.

DESCRIPTION OF DRAWINGS

[0017] To make the above embodiments of this disclosure
more comprehensible, the preferred embodiments being
adopted by this disclosure to achieve the above and other
objectives can be best understood by referring to the fol-
lowing detailed description of the preferred embodiments
and the accompanying drawings as detailed below.

[0018] FIG. 11isa top view of a carrier substrate having a
groove in the process of a method of manufacturing the
flexible display panel according to a preferred embodiment
of this disclosure.

[0019] FIG. 2 is a cross-sectional view of FIG. 1 of a
preferred embodiment of this disclosure.

[0020] FIG. 3 is a structural schematic view of a arrier
substrate having a flexible substrate in the process of the
method of manufacturing the flexible display panel accord-
ing to a preferred embodiment of this disclosure.

[0021] FIG. 4 is a structural schematic view of a arrier
substrate having a flexible substrate in the process of the
method of manufacturing the flexible display panel accord-
ing to a preferred embodiment of this disclosure.

[0022] FIG. 5 is a step flowchart of a method of manu-
facturing a flexible display panel according to a preferred
embodiment of this disclosure.
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[0023] FIG. 6 is a concrete step flowchart of step S2 in
FIG. 5 of a preferred embodiment of this disclosure.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0024] In order to more clearly describe the embodiments
of this disclosure or the conventional technical solutions, the
description is used to make a simple introduction of the
drawings used in the following embodiments. The following
description of the drawings are merely some embodiments
of this disclosure, and the direction terms mentioned in the
present invention, such as “upper”, “lower”, “front”, “rear”,
“left”, “right”, “top”, “bottom™, etc., are only with reference
to the attached figures and by to illustrate the invention and
not to limit the invention.

[0025] Referring to FIG. 5. a flowchart of a method of
manufacturing a flexible display panel according to a pre-
ferred embodiment of this disclosure is shown. As shown in
FIG. 5, the preferred embodiment provides a method for
manufacturing a flexible display panel, which comprises the
following steps.

[0026] Referring to FIG. 1 and FIG. 2. in Step S1, pro-
viding a carrier substrate 1 on which a groove 2 conforming
to a size of a flexible display panel is formed on one surface
of the carrier substrate 1. In general, because the glass
substrate has more advantages, such as good rigidity, low
cost, suitable for cutting, etc., a glass substrate is used as a
carrier substrate 1. The groove 2 is etched on the glass
substrate, but because the etching has a high accuracy,
facilitates control of shape of the groove 2, and does not
easily break the glass during the formation of the groove 2,
so that the production process is smooth

[0027] First, in the present embodiment, shape of the
groove 2 needs to conform to size of the flexible display
panel. If the size is too large, it is necessary to modify
subsequent processing, which will cause the process to
become complicated, and if the size is too small, resulting in
the size of the flexible display panel does not meet the
specifications, it can only be regarded as waste or secondary
products.

[0028] In the present embodiment, the groove 2 is a
trapezoidal groove, and an area of a notch of the groove 2
is smaller than an area of a bottom surface of the groove 2,
which is advantageous for formation of the flexible substrate
3 in the step S2. Of course, other different shapes of the
design can be made according to the actual shape of the
flexible display panel needs, such as a circular truncated
cone.

[0029] 1In order to improve production efficiency, a plu-
rality of grooves 2 can be formed on one glass substrate, and
the production efficiency of the grooves 2 and the efliciency
of the subsequent processing steps can be improved for
production of the grooves 2. In the present embodiment, the
groove 2 are arranged in an array.

[0030] In a Step S2, forming a flexible substrate 3 in the
grooves 2; as shown in FIG. 3.

[0031] In the present embodiment, the flexible substrate 3
is made of polyimide. Since the polyimide material is fluid
at a certain temperature and the surface of the glass substrate
is smooth, in order to allow the polyimide material to be
uniformly distributed in the groove 2 and the surface of the
glass substrate, the polyimide material may be coated with
a polyimide material coater (IP coater) or other apparatus to
the carrier substrate 1 has one side of the groove 2.

Feb. 28,2019

[0032] In the present embodiment, more specifically, as
shown in FIG. 6, the step of forming the flexible substrate in
the groove in Step S2 further comprises the following steps.
[0033] In a step S21, coating the polyimide material on
one side of the carrier substrate having the groove 2 so that
a part of the polyimide material flows slowly into the groove
2 to form a polyimide layer. The polyimide layer is a flexible
layer 11.

[0034] In a step S22, forming the flexible substrate 3 by
patterning the poly polyimide layer (the flexible layer 11).
The flexible substrate 3 is not connected to the flexible layer
11 of the carrier substrate 1, that is, the flexible substrate 3
and the flexible layer 11 located on the surface of the carrier
substrate 1 are separated from each other.

[0035] 1In the present embodiment, forming a plurality of
grooves 2 on the glass substrate 1. In order to distinguish the
flexible substrate 3 in the different grooves 2 and to show the
notch shape and size of the grooves 2, thus, forms a flexible
layer 11 on the surface of the glass substrate 1 around the
notch of the grooves 2 with a polyimide material, and the
flexible layer 11 is not connected to the flexible substrate 3.
At the same time, the flexible layer 11 has a protective effect
in making the flexible display panel, and to prevent the hard
contact with the glass substrate processing, to avoid damage
to the glass substrate 1.

[0036] The present invention relates to the method of
manufacturing the flexible display panel. The flexible sub-
strate 3 may also be formed of other flexible materials, such
as polyethylene (PE), polypropylene (PP), polystyrene (PS),
polyethylene terephthalate (PET), and polyethylene naph-
thalate (PEN), etc. in the prior art.

[0037] Referring to FIG. 4. In a Step S3, forming a thin
film transistor 4, an organic light emitting diode layer 5, and
an encapsulation layer 6 on the flexible substrate 3 to form
the flexible display panel.

[0038] In the step S3, the thin film transistor 4 is located
on the flexible substrate 3, and the encapsulation layer 6 is
located on the thin film transistor 4, and the organic light
emitting diode layer 5 is arranged between the thin film
transistor 4 and the encapsulation layer 6.

[0039] In a Step S4, directly remove the flexible display
panel from the carrier substrate 1. In the step, the entirety of
the flexible display panel is peeled off from the groove 2 on
the carrier substrate 1 directly by a laser stripper machine,
thereby saving a laser cutting step.

[0040] This disclosure has been described with preferred
embodiments thereof, and it is understood that many
changes and modifications to the described embodiment can
be carried out without departing from the scope and the spirit
of the invention that is intended to be limited only by the
appended claims.

What is claimed is:
1. A method of manufacturing a flexible display panel,
comprising steps of:
Step S1, forming a groove conforming to size of a flexible
display panel on one surface of a carrier substrate;
Step S2, forming a flexible substrate in the groove;

Step S3, forming a thin film transistor, an organic light
emitting diode layer, and an encapsulation layer on the
flexible substrate to form the flexible display panel; and

Step S4, removing the flexible display panel from the
carrier substrate.
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2. The method of manufacturing the flexible display panel
according to claim 1, wherein the cartier substrate in step S1
is a glass substrate.

3. The method of manufacturing the flexible display panel
according to claim 1, wherein the groove in step S1 is
formed by etching.

4. The method of manufacturing the flexible display panel
according to claim 1, wherein the groove is a trapezoidal
groove, and an area of a notch of the groove is smaller than
an area of a bottom surface of the groove.

5. The method of manufacturing the flexible display panel
according to claim 1, wherein the flexible substrate in step
S2 is made of polyimide.

6. The method of manufacturing the flexible display panel
according to claim 5, wherein the step of forming the
flexible substrate in the groove in step S2 further comprises:

Step S21, coating the polyimide on one side of the carrier

substrate having the groove so that a part of the
polyimide flows slowly into the groove to form a
polyimide layer; and
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Step S22, forming the flexible substrate by patterning the
poly polyimide layer.

7. The method of manufacturing the flexible display panel
according to claim 6, wherein the flexible substrate in step
S22 is not connected to the polyimide layer of the carrier
substrate.

8. The method of manufacturing the flexible display panel
according to claim 1, wherein a plurality of grooves are
provided on one surface of the carrier substrate.

9. The method of manufacturing the flexible display panel
according to claim 8, wherein the grooves are arranged in an
array.

10. The method of manufacturing the flexible display
panel according to claim 1, wherein the organic light emit-
ting diode layer is arranged between the thin film transistor
and the encapsulation layer.
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