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(57) ABSTRACT

A method for manufacturing a flexible organic light-emitting
diode (OLED) panel and an OLED panel are provided. The
method includes providing an organic material substrate,
depositing a protective metal layer over the organic material
substrate, depositing a buffer layer over the protective metal
layer using a high temperature plasma enhanced chemical
vapor deposition (PECVD) process, and forming a semi-
conductor layer over the buffer layer. The protective metal
layer prevents a manufacturing process of the buffer layer
from contaminating a PECVD cavity and pipe.
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S10 —

Providing an organic material substrate

U

S20 ™

Depositing a protective metal layer over the organic material
substrate, wherein the protective metal layer is resistive to

corrosion

S30

Depositing a buffer layer over the protective metal layer
using a high temperature plasma enhanced chemical vapor

deposition process

S40 7T

Forming an amorphous silicon thin film over the buffer layer

U

S50 —

Performing a laser crystallization treatment on the amorphous
silicon thin film, such that the amorphous silicon thin film
turns into a polycrystalline silicon thin film, and then forming
a semiconductor layer by a photolithography process

FIG. 1
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METHOD FOR MANUFACTURING
FLEXIBLE OLED PANEL AND FLEXIBLE
OLED PANEL

FIELD OF THE INVENTION

[0001] The present disclosure relates to a technical field of
displays, and more particularly to a method for manufac-
turing a flexible organic light-emitting diode (OLED) panel
and a flexible OLED panel.

BACKGROUND OF THE INVENTION

[0002] Flexible display technology is a research hotspot in
the technical field of displays in recent years. Because
flexible display technology has advantages of being thinner,
less susceptible to vibration, and more lightweight, it is
widely used in both civilian and military fields. Flexible
displays may be defined as display panel substrates manu-
factured using very thin flexible substrates which can be
bent to have a curvature radius of only a few centimeters or
even less without compromising display of the display
panels.

[0003] Currently, flexible display devices are mostly pre-
pared using organic material substrates. An organic material
substrate is covered by a thicker silicon oxide layer or silicon
nitride layer as a buffer layer.

[0004] Silicon oxide buffer layers or silicon nitride buffer
layers are generally deposited using low temperature or high
temperature plasma enhanced chemical vapor deposition
(PEVCD) methods. However, film layers of the low tem-
perature deposited buffer layers are loose and are poor water
and oxygen barriers. When the high temperature deposition
is used, during the deposition processes, organic dust gen-
erated by the impact of plasma directly bombarding the
organic material substrates contaminates equipment cavities
and pipes, thereby affecting performance of the equipment.

SUMMARY OF THE INVENTION

[0005] The present disclosure provides a method for
manufacturing a flexible organic light-emitting diode
(OLED) substrate and a flexible OLED substrate, to solve
the problem of contamination generated by the impact of
plasma directly bombarding organic material substrates dur-
ing high temperature plasma enhanced chemical vapor depo-
sition (PEVCD) processes of buffer layers.

[0006] In order to realize the aforementioned objects, the
present disclosure provides the following technical solu-
tions.

[0007] In accordance with one aspect of the present dis-
closure, a method for manufacturing a flexible OLED panel
is provided. Steps for manufacturing the flexible OLED
panel include:

[0008] a step S10 of providing an organic material sub-
strate, wherein material of the organic material substrate is
polyimide;

[0009] a step S20 of depositing a protective metal layer
over the organic material substrate, wherein the protective
metal layer is resistive to corrosion;

[0010] a step S30 of depositing a buffer layer over the
protective metal layer using a high temperature PEVCD
process;

[0011] a step S40 of forming an amorphous silicon thin
film over the buffer layer; and
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[0012] a step S50 of performing a laser crystallization
treatment on the amorphous silicon thin film, such that the
amorphous silicon thin film turns into a polycrystalline
silicon thin film, and then forming a semiconductor layer
using a photolithography process.

[0013] In accordance with a preferred embodiment of the
present disclosure, the protective metal layer is a silver metal
film layer.

[0014] In accordance with a preferred embodiment of the
present disclosure, the step S20 is:

[0015] depositing the silver metal film layer at room
temperature over the organic material substrate using a
magnetron sputtering process.

[0016] In accordance with a preferred embodiment of the
present disclosure, the buffer layer is formed by a silicon
oxide layer and a silicon nitride layer.

[0017] In accordance with a preferred embodiment of the
present disclosure, the steps for manufacturing the flexible
OLED panel further include:

[0018] a step S60 of forming a flexible OLED display
device over the semiconductor layer.

[0019] In accordance with another aspect of the present
disclosure, a flexible OLED panel is provided. The flexible
OLED panel includes:

[0020] an organic material substrate;

[0021] a protective metal layer being resistive to corro-
sion, wherein the protective metal layer is disposed on a
surface of the organic material substrate;

[0022] a buffer layer, wherein the buffer layer prepared
using a high temperature PEVCD process is disposed on a
surface of the protective metal layer;

[0023] a semiconductor layer formed on a surface of the
buffer layer; and

[0024] a flexible OLED display device formed on a sur-
face of the semiconductor layer.

[0025] In accordance with a preferred embodiment of the
present disclosure, the protective metal layer is a silver metal
film layer.

[0026] In accordance with a preferred embodiment of the
present disclosure, material of the organic material substrate
is polyimide.

[0027] In accordance with a preferred embodiment of the
present disclosure, the buffer layer is formed by a silicon
oxide layer and a silicon nitride layer.

[0028] In accordance with still another aspect of the
present disclosure, a method for manufacturing a flexible
OLED panel is provided. Steps for manufacturing the flex-
ible OLED panel include:

[0029] a step S10 of providing an organic material sub-
strate;
[0030] a step S20 of depositing a protective metal layer

over the organic material substrate, wherein the protective
metal layer is resistive to corrosion;

[0031] a step S30 of depositing a buffer layer over the
protective metal layer using a high temperature PEVCD
process;

[0032] a step S40 of forming an amorphous silicon thin
film over the buffer layer; and

[0033] a step S50 of performing a laser crystallization
treatment on the amorphous silicon thin film, such that the
amorphous silicon thin film turns into a polycrystalline
silicon thin film, and then forming a semiconductor layer
using a photolithography process.
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[0034] In accordance with a preferred embodiment of the
present disclosure, the protective metal layer is a silver metal
film layer.

[0035] In accordance with a preferred embodiment of the
present disclosure, the step S20 is:

[0036] depositing the silver metal film layer at room
temperature over the organic material substrate using a
magnetron sputtering process.

[0037] In accordance with a preferred embodiment of the
present disclosure, the buffer layer is formed by a silicon
oxide layer and a silicon nitride layer.

[0038] In accordance with a preferred embodiment of the
present disclosure, the steps for manufacturing the flexible
OLED panel further include:

[0039] a step S60 of forming a flexible OLED display
device over the semiconductor layer.

[0040] The present disclosure provides the method for
manufacturing the flexible OLED panel and the flexible
OLED panel. By preparing the protective metal layer over
the organic material substrate, the high temperature PEVCD
process of the buffer layer is prevented from contaminating
a PEVCD cavity and pipe, thereby enhancing the efliciency
of flexible OLED panel production.

DESCRIPTION OF THE DRAWINGS

[0041] In order to describe a technical solution in embodi-
ments or existing technology more clearly, drawings
required to be used by the embodiments or the existing
technology are briefly introduced below. Obviously, the
drawings in the description below are only some embodi-
ments of the present disclosure. With respect to persons of
ordinary skill in the art, under a premise that inventive
efforts are not made, other drawings may be obtained based
on these drawings.

[0042] FIG.1is a flowchart of a method for manufacturing
a flexible OLED panel in accordance with an embodiment of
the present disclosure.

[0043] FIG. 2 is a schematic structural diagram of a
flexible OLED panel in accordance with an embodiment of
the present disclosure.

[0044] FIG.3A-3G area process flowchart of a method for
manufacturing a flexible OLED panel in accordance with an
embodiment of the present disclosure.

[0045] FIG. 4 is a schematic structural diagram of a
flexible OLED panel in accordance with another embodi-
ment of the present disclosure.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0046] The description of each embodiment below refers
to respective accompanying drawing(s), so as to illustrate
exemplarily specific embodiments of the present disclosure
that may be practiced. Directional terms mentioned in the
present disclosure, such as “upper”, “lower”, “front”,
“back”, “left”, “right”, “inner”, “outer”, “side”, etc., are only
directions by referring to the accompanying drawings, and
thus the used directional terms are used to describe and
understand the present disclosure, but the present disclosure
is not limited thereto. In the drawings, structurally similar
units are labeled by the same reference numerals.

[0047] Specific embodiments in conjunction with the
drawings below further illustrate the present disclosure.
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[0048] FIG. 1 is a flowchart of a method for manufacturing
a flexible organic light-emitting diode (OLED) panel 1 in
accordance with an embodiment of the present disclosure.
FIG. 2 is a schematic structural diagram of the flexible
OLED panel 1 in accordance with an embodiment of the
present disclosure. The present disclosure provides a method
for manufacturing the flexible OLED substrate. The manu-
facturing method includes the following steps.

[0049] As illustrated in FIG. 3A, a step S10 of providing
an organic material substrate 10.

[0050] The organic material substrate 10 in the step S10 is
a flexible substrate of the flexible OLED panel 1. Material
of the organic material substrate 10 is polyimide.

[0051] The organic material substrate 10 is a layer of a
wear-resistant transparent plastic film having a high insula-
tive property.

[0052] As illustrated in FIG. 3B, a step S20 of depositing
a protective metal layer 11 over the organic material sub-
strate 10. The protective metal layer 11 is resistive to
corrosion.

[0053] In the step S20, the protective metal layer 11 is a
silver metal film layer, which is prepared on a surface of the
organic material substrate 10 using a magnetron sputtering
process.

[0054] A sputtering process of the magnetron sputtering
process is:
[0055] First, generate charged ions by occurrence of glow

discharge phenomenon in an inert gas (usually argon).
[0056] Second, the charged ions bombard a surface of a
silver target after being accelerated by an electric field,
which causes silver atoms to be bombarded and fly out, and
meanwhile secondary electrons to be generated. Gas atoms
are further bombarded, thereby forming more charged ions.
[0057] Third, the silver target atoms with sufficient kinetic
energy reach and are deposited on the surface of the organic
material substrate, thereby forming the silver metal film
layer.

[0058] The silver metal film layer not only resists corro-
sion well, but also has good toughness, a high melting point,
and small stress, and most importantly the silver metal film
layer has high reflectivity. Therefore, in the flexible top-
emitting OLED display panel, ITO may be used as a
transparent electrode.

[0059] As illustrated in FIG. 3C, a step S30 of depositing
a buffer layer 12 over the protective metal layer 11 using a
high temperature plasma enhanced chemical vapor deposi-
tion (PEVCD) process.

[0060] The PEVCD process is a process in which the
buffer layer 12 is deposited as a film using chemical vapor
deposition in the presence of plasma.

[0061] The presence plasma may promote decomposition
and synthesis of gas molecules, promote formation of reac-
tive active groups, and meanwhile provide energy to sec-
ondary molecules diffusing to a surface of a substrate.
Hence, some reactions that need to be carried out under a
high temperature can be realized under a low temperature.
However, a film layer of a low temperature PEVCD depos-
ited buffer layer 12 is loose, and is a poor water barrier.
Therefore, in the present disclosure, the buffer layer 12 is
deposited using the high temperature PEVCD.

[0062] Under a high temperature environment, if plasma
directly bombards the organic material substrate 10. organic
dust would be generated, and the organic dust would con-
taminate an equipment cavity and pipe.
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[0063] Because the protective metal layer 11 is disposed
between the buffer layer 12 and the organic material sub-
strate 10, during the deposition process of the buffer layer
12, plasma would not directly bombard the organic material
substrate 10, thereby preventing the equipment from being
contaminated.

[0064] The buffer layer is usually a silicon oxide layer or
a silicon nitride layer.

[0065] As illustrated in FIG. 3D, a step S40 of forming an
amorphous silicon thin film 15 over the buffer layer 12.
[0066] In the step S40, the amorphous silicon film forma-
tion 1s performed over the buffer layer 12 using a PEVCD
process.

[0067] As illustrated in FIGS. 3E and 3F, a step S50 of
performing a laser crystallization treatment on the amor-
phous silicon thin film 15, such that the amorphous silicon
thin film 15 turns into a polycrystalline silicon thin film, and
then forming a semiconductor layer 13 using a photolithog-
raphy process.

[0068] The step S50 is: using an excimer laser annealing
process, conversion of the amorphous silicon thin film 15
into the polycrystalline silicon thin film is realized. Then,
using a photoresist process, the polycrystalline silicon thin
film is etched, such that a polycrystalline silicon thin film
with a desired pattern, i.e., the semiconductor layer 13, is
obtained.

[0069] During the excimer laser annealing process, a laser
usually would directly penetrate the amorphous silicon thin
film 15. At this time, the buffer layer 12 may absorb the laser
well, thereby preventing the organic material substrate 10
from being damaged by the laser.

[0070] Steps for manufacturing the flexible OLED panel 1
further include:
[0071] a step S60 of forming a flexible OLED display

device 14 over the semiconductor layer 13, thereby com-
pleting preparation of the flexible OLED panel 1.

[0072] The silver metal thin film is disposed over the
organic material substrate 10. Because silver has electrical
conductivity, silver may provide metal shielding function for
the flexible OLED panel 1, increasing anti-interference
ability of the flexible OLED panel 1. In addition, because the
silver metal thin film has high reflectivity, in the flexible
top-emitting OLED display panel, ITO may be used as the
transparent electrode.

[0073] As illustrated in FIG. 4, the present disclosure
further provides a flexible OLED panel 2. The flexible
OLED panel 2 includes an organic material substrate 20, a
protective metal layer 21, a buffer layer 22, a semiconductor
layer 23, and a flexible OLED display device 24.

[0074] The organic material substrate 10 is a flexible
substrate of the flexible OLED panel 2. Material of the
organic material substrate 20 is polyimide.

[0075] The protective metal layer 21 is resistive to corro-
sion. The protective metal layer 21 is disposed on a surface
of the organic material substrate 20. The protective metal
layer 21 is a silver metal film layer, which is prepared on a
surface of the organic material substrate 20 using a magne-
tron sputtering process.

[0076] The silver metal film layer not only resists corro-
sion well, but also has good toughness, a high melting point,
and small stress, and most importantly the silver metal film
layer has high reflectivity. Therefore, in the flexible top-
emitting OLED display panel, ITO may be used as a
transparent electrode.
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[0077] The buffer layer 22 prepared using a high tempera-
ture PEVCD process is disposed on a surface of the protec-
tive metal layer 21. The buffer layer 22 is usually a silicon
oxide layer or a silicon nitride layer.

[0078] The semiconductor layer 23 is formed on a surface
of the buffer layer 22. The semiconductor layer 23 is an
amorphous silicon thin film 15 turned into a polycrystalline
silicon thin film through laser crystallization, and then
etched to form a polycrystalline silicon thin film with a
predetermined pattern.

[0079] The flexible OLED display device 24 is formed on
a surface of the semiconductor layer 23.

[0080] The protective metal layer 21 disposed over the
organic material substrate 20 is used for preventing a high
temperature PEVCD process of the buffer layer 22 from
contaminating a PEVCD cavity and pipe.

[0081] The present disclosure provides the method for
manufacturing the flexible OLED panel and the flexible
OLED panel. By preparing the protective metal layer over
the organic material substrate, the high temperature PEVCD
process of the buffer layer is prevented from contaminating
a PEVCD cavity and pipe, thereby enhancing the efficiency
of flexible OLED panel production.

[0082] In summary, although the present disclosure has
been described with preferred embodiments thereof above,
it is not intended to be limited by the foregoing preferred
embodiments. Persons skilled in the art can carry out many
changes and modifications to the described embodiments
without departing from the scope and the spirit of the present
disclosure. Therefore, the protection scope of the present
disclosure is in accordance with the scope defined by the
claims.

1. A method for manufacturing a flexible organic light-
emitting diode (OLED) panel, comprising:

a step S10 of providing an organic material substrate,
wherein material of the organic material substrate is
polyimide;

a step S20 of depositing a protective metal layer over the
organic material substrate, wherein the protective metal
layer is resistive to corrosion;

a step S30 of depositing a buffer layer over the protective
metal layer using a high temperature plasma enhanced
chemical vapor deposition (PECVD) process;

a step S40 of forming an amorphous silicon thin film over
the buffer layer; and

a step S50 of performing a laser crystallization treatment
on the amorphous silicon thin film, such that the
amorphous silicon thin film turns into a polycrystalline
silicon thin film, and then forming a semiconductor
layer using a photolithography process.

2. The method for manufacturing the flexible OLED panel
of claim 1, wherein the protective metal layer is a silver
metal film layer.

3. The method for manufacturing the flexible OLED panel
of claim 2, wherein the step S20 is:

depositing the silver metal film layer at room temperature
over the organic material substrate using a magnetron
sputtering process.

4. The method for manufacturing the flexible OLED panel
of claim 1, wherein the buffer layer is formed by a silicon
oxide layer and a silicon nitride layer.

5. The method for manufacturing the flexible OLED panel
of claim 1, wherein the method for manufacturing the
flexible OLED panel further comprises:
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a step S60 of forming a flexible OLED display device
over the semiconductor layer.

6. A flexible OLED panel, comprising:

an organic material substrate;

a protective metal layer being resistive to corrosion,
wherein the protective metal layer is disposed on a
surface of the organic material substrate;

a buffer layer, wherein the buffer layer prepared using a
high temperature PECVD process is disposed on a
surface of the protective metal layer;

a semiconductor layer formed on a surface of the buffer
layer; and

aflexible OLED display device formed on a surface of the
semiconductor layer.

7. The flexible OLED panel of claim 6, wherein the

protective metal layer is a silver metal film layer.

8. The flexible OLED panel of claim 6, wherein material

of the organic material substrate is polyimide.

9. The flexible OLED panel of claim 6, wherein the buffer

layer is a silicon oxide layer and a silicon nitride layer.

10. A method for manufacturing a flexible OLED panel,

comprising:

a step S10 of providing an organic material substrate;

a step S20 of depositing a protective metal layer over the
organic material substrate, wherein the protective metal
layer is resistive to corrosion;

Mar. 7, 2019

a step S30 of depositing a buffer layer over the protective

metal layer using a high temperature PECVD process;

a step S40 of forming an amorphous silicon thin film over

the buffer layer; and

a step S50 of performing laser crystallization treatment on

the amorphous silicon thin film, such that the amor-
phous silicon thin film becomes a polycrystalline sili-
con thin film, and then forming a semiconductor layer
using a photolithography process.

11. The method for manufacturing the flexible OLED
panel of claim 10, wherein the protective metal layer is a
silver metal film layer.

12. The method for manufacturing the flexible OLED
panel of claim 11, wherein the step S20 is:

depositing the silver metal film layer at room temperature

over the organic material substrate using a magnetron
sputtering process.

13. The method for manufacturing the flexible OLED
panel of claim 10, wherein the buffer layer is formed by a
silicon oxide layer and a silicon nitride layer.

14. The method for manufacturing the flexible OLED
panel of claim 10, wherein the method for manufacturing the
flexible OLED panel further comprises:

a step S60 of forming a flexible OLED display device

over the semiconductor layer.
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