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DISPLAY PANEL AND METHOD FOR
MANUFACTURING SAME

FIELD OF INVENTION

[0001] The present disclosure relates to the field of display
technology, and more particularly to a display panel and a
method for manufacturing the same.

BACKGROUND

[0002] In conventional display panels, an encapsulation
layer is formed therein to prevent external water from
contacting organic light-emitting materials disposed within
display panels. Such design protects the organic light-
emitting materials, and thus ensures long lifetime of the
display panels.

[0003] The encapsulation layer of conventional display
panels generally includes an inorganic material layer and an
organic material layer. The inorganic material layer and the
organic material layer are combined to increase sealing of
organic light-emitting materials within the conventional
display panels.

[0004] However, such conventional design has some prob-
lems, as described below.

[0005] There is a significant property difference in a
cross-sectional direction between an inorganic material layer
and an organic material layer. For example, as organic
material is formed on an inorganic material layer, flowability
of organic material on the inorganic material layer is poor.
This is not helpful in increasing flatness of the organic
material layer.

[0006] Therefore, there is a need to provide a new tech-
nique to solve problems encountered in the prior art.

SUMMARY OF DISCLOSURE

[0007] The present disclosure provides a display panel and
a method for manufacturing the same, which improves
flowability of the organic material formed on the inorganic
material layer.
[0008] To solve the aforementioned problems, the present
disclosure provides the following technical schemes.
[0009] The present disclosure provides a method for
manufacturing a display panel, comprising:
[0010] a step A of forming a base layer on a substrate;
[0011] a step B of forming a thin film transistor (TFT)
device layer on the base layer;
[0012] astep C of forming an organic light-emitting diode
(OLED) device layer on the TFT device layer;
[0013] astep D of forming a first inorganic material on the
OLED device layer;
[0014] a step E of modifying a surface of the first inor-
ganic material to form a first inorganic layer, wherein the
first inorganic layer is configured to prevent water outside of
the display panel from contacting the OLED device layer,
and to increase flowability of an organic buffer layer that is
to be formed on a surface of the first inorganic layer;
[0015] a step F of forming the organic buffer layer on the
first inorganic layer; and
[0016] astep G of forming a second inorganic layer on the
organic buffer layer:
[0017] wherein the step E includes:
[0018] a step el of injecting a trimethyl aluminum gas
towards the surface of the first inorganic material to
have hydroxyl functional groups on the surface of the
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first inorganic material react with the trimethyl alumi-
num gas, so as to form aluminum containing hydro-
carbon functional groups on the surface of the first
inorganic material; and
[0019] a step e2 of injecting a hydroxyl functional
group containing alkyl alcohol gas towards the surface
of the first inorganic material to transfer hydroxyl
functional groups of the aluminum containing hydro-
carbon functional groups on the surface of the first
inorganic material into alkoxy chains;
[0020] wherein the organic buffer layer covers a plurality
of foreign matter particulate on the first inorganic layer, and
is configured to planarize the surface of the first inorganic
layer having a device disposed underneath, and to release
stress generated from the first inorganic layer; and wherein
a contact angle of the organic buffer layer with the modified
surface of the first inorganic layer is less than 5 degrees.
[0021] In accordance with the method for manufacturing
the display panel of the present disclosure, the first inorganic
layer includes a material selected from a group consisting of
silicon nitride, silicon oxynitride, silicon oxycarbide, and
any combinations thereof; and the organic buffer layer
includes resin.
[0022] In addition, the present disclosure provides a
method for manufacturing a display panel, comprising:

[0023]

[0024] a step B of forming a thin film transistor (TFT)
device layer on the base layer;

[0025] astep C of forming an organic light-emitting diode
(OLED) device layer on the TFT device layer;

[0026] astep D of forming a first inorganic material on the
OLED device layer;

[0027] a step E of modifying a surface of the first inor-
ganic material to form a first inorganic layer, wherein the
first inorganic layer is configured to prevent water outside of
the display panel from contacting the OLED device layer,
and to increase flowability of an organic buffer layer that is
to be formed on a surface of the first inorganic layer;

[0028] astep F of forming the organic buffer layer on the
first inorganic layer; and a step G of forming a second
inorganic layer on the organic buffer layer.

[0029] In accordance with the method for manufacturing
the display panel of the present disclosure, the step E
includes:

[0030] a step el of injecting a trimethyl aluminum gas
towards the surface of the first inorganic material to have
hydroxyl functional groups on the surface of the first inor-
ganic material react with the trimethyl aluminum gas, so as
to form aluminum containing hydrocarbon functional
groups on the surface of the first inorganic material; and

[0031] a step e2 of injecting a hydroxyl functional group
containing alkyl alcohol gas towards the surface of the first
inorganic material where aluminum containing hydrocarbon
functional groups are formed, so as to transfer hydroxyl
functional groups of the aluminum containing hydrocarbon
functional groups on the surface of the first inorganic
material into alkoxy chains.

[0032] In accordance with the method for manufacturing
the display panel of the present disclosure, the hydroxyl
functional group containing alkyl alcohol gas is selected
from a group consisting of an ethanol gas, a methanol gas,
and any combinations thereof.

a step A of forming a base layer on a substrate;
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[0033] 1In accordance with the method for manufacturing
the display panel of the present disclosure, the step el
includes:

[0034] injecting the trimethyl aluminum gas towards the
surface of the first inorganic material at a first flow rate for
a first duration, such that a force corresponding to a flow of
the trimethy] aluminum gas is applied to the surface of the
first inorganic material to have hydroxyl functional groups
on the surface of the first inorganic material react with the
trimethyl aluminum gas, and aluminum containing hydro-
carbon functional groups are formed on the surface of the
first inorganic material.

[0035] In accordance with the method for manufacturing
the display panel of the present disclosure, the step e2
includes:

[0036] injecting the hydroxyl functional group containing
alkyl alcohol gas towards the surface of the first inorganic
material where aluminum containing hydrocarbon func-
tional groups are formed at a second flow rate for a second
duration, such that a force corresponding to a flow of the
hydroxyl functional group containing alkyl alcohol gas is
applied to the surface of the first inorganic material to have
hydroxyl functional groups of the aluminum containing
hydrocarbon functional groups react with the hydroxyl func-
tional group containing alkyl alcohol gas. and hydroxyl
functional groups of the aluminum containing hydrocarbon
functional groups on the surface of the first inorganic
material are transferred into alkoxy chains.

[0037] In accordance with the method for manufacturing
the display panel of the present disclosure, the first inorganic
layer includes a material selected from a group consisting of
silicon nitride, silicon oxynitride, silicon oxycarbide, and
any combinations thereof; and the organic buffer layer
includes resin.

[0038] In accordance with the method for manufacturing
the display panel of the present disclosure, the organic buffer
layer covers a plurality of foreign matter particulate on the
first inorganic layer, and is configured to planarize the
surface of the first inorganic layer having a device disposed
underneath, and to release stress generated from the first
inorganic layer.

[0039] In accordance with the method for manufacturing
the display panel of the present disclosure, a contact angle
of the organic buffer layer with the modified surface of the
first inorganic layer is less than 5 degrees.

[0040] Further, the present disclosure provides a display
panel, comprising:

[0041] a substrate;
[0042] a base layer disposed on the substrate;
[0043] a thin film transistor (TFT) device layer disposed

on the base layer;

[0044] an organic light-emitting diode (OLED) device
layer disposed on the TFT device layer;

[0045] a first inorganic layer disposed on the OLED
device layer, wherein the first inorganic layer is formed by
forming a first inorganic material on the OLED device layer
and modifying a surface of the first inorganic material, and
wherein the first inorganic layer is configured to isolate the
OLED device layer from water outside of the display panel,
and to increase flowability of an organic buffer layer that is
to be disposed on a surface of the first inorganic layer;
[0046] the organic buffer layer disposed on the first inor-
ganic layer; and
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[0047] a second inorganic layer disposed on the organic
buffer layer.
[0048] In accordance with the display panel of the present

disclosure, the first inorganic layer is formed by:

[0049] injecting a trimethyl aluminum gas towards the
surface of the first inorganic material to have hydroxyl
functional groups on the surface of the first inorganic
material react with the trimethyl aluminum gas, so as to form
aluminum containing hydrocarbon functional groups on the
surface of the first inorganic material; and

[0050] injecting a hydroxyl functional group containing
alkyl alcohol gas towards the surface of the first inorganic
material where aluminum containing hydrocarbon func-
tional groups are formed, so as to transfer hydroxyl func-
tional groups of the aluminum containing hydrocarbon func-
tional groups on the surface of the first inorganic material
into alkoxy chains.

[0051] In accordance with the display panel of the present
disclosure, the hydroxyl functional group containing alkyl
alcohol gas is selected from a group consisting of an ethanol
gas, a methanol gas, and any combinations thereof.

[0052] In accordance with the display panel of the present
disclosure, the aluminum containing hydrocarbon functional
groups is formed on the surface of the first inorganic
material by injecting the trimethyl aluminum gas towards
the surface of the first inorganic material at a first flow rate
for a first duration, such that a force corresponding to a flow
of the trimethy] aluminum gas is applied to the surface of the
first inorganic material to have hydroxyl functional groups
on the surface of the first inorganic material react with the
trimethyl aluminum gas.

[0053] In accordance with the display panel of the present
disclosure, the alkoxy chains is formed by injecting the
hydroxyl functional group containing alkyl alcohol gas
towards the surface of the first inorganic material where
aluminum containing hydrocarbon functional groups are
formed at a second flow rate for a second duration, such that
a force corresponding to a flow of the hydroxyl functional
group containing alkyl alcohol gas is applied to the surface
of the first inorganic material to have hydroxyl functional
groups of the aluminum containing hydrocarbon functional
groups react with the hydroxyl functional group containing
alkyl alcohol gas.

[0054] In accordance with the display panel of the present
disclosure, the second inorganic layer includes a first bend-
ing portion at a side edge of the second inorganic layer, and
the first bending portion encapsulates a side of a combined
structure of the first inorganic layer and the organic buffer
layer; and the first inorganic layer includes a second bending
portion at a side edge of the first inorganic layer, and the
second bending portion encapsulates a side of the OLED
device layer.

[0055] In accordance with the display panel of the present
disclosure, the organic buffer layer includes a third bending
portion at a side edge of the organic buffer layer, and the
third bending portion encapsulates the second bending por-
tion of the first inorganic layer.

[0056] In accordance with the display panel of the present
disclosure, the organic buffer layer covers a plurality of
foreign matter particulate on the first inorganic layer, and is
configured to planarize the surface of the first inorganic layer
having a device disposed underneath, and to release stress
generated from the first inorganic layer.
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[0057] 1In accordance with the display panel of the present
disclosure, the first inorganic layer includes a material
selected from a group consisting of silicon nitride, silicon
oxynitride, silicon oxycarbide, and any combinations
thereof; and the organic buffer layer includes resin.

[0058] In accordance with the display panel of the present
disclosure, a contact angle of the organic buffer layer with
the modified surface of the first inorganic layer is less than
5 degrees.

[0059] According to the present disclosure, a modifying
treatment is performed on the surface of the first inorganic
material, and an organic buffer layer is formed on the
modified surface of the first inorganic material, therefore
contact angle of the organic buffer layer 106 with the surface
of the first inorganic material can be reduced, and flowability
of the organic buffer layer formed on the first inorganic layer
can be increased.

[0060] To explain in detail the technical content of the
above description, embodiments and drawings are provided.

BRIEF DESCRIPTION OF DRAWINGS

[0061] FIG. 1 is a cross-sectional view of a display panel
according to a first embodiment of the present disclosure.
[0062] FIG. 2 is a schematic diagram showing a state of a
first inorganic material corresponding to a first inorganic
layer formed in the display panel of FIG. 1 before the first
inorganic material is modified.

[0063] FIG. 3 is a schematic diagram showing the state of
the first inorganic material corresponding to a first inorganic
layer formed in the display panel of FIG. 1 after the first
inorganic material is modified.

[0064] FIG. 4 is a cross-sectional view of a display panel
according to a second embodiment of the present disclosure.
[0065] FIG. 5is a flow chart showing steps of a method for
manufacturing a display panel of the present disclosure.
[0066] FIG. 6 is a flow chart showing steps of performing
a modifying treatment on a surface of the first inorganic
material for forming the first inorganic layer in the method
for manufacturing a display panel of FIG. 5.

DETAILED DESCRIPTION

[0067] The term “embodiment” used in the present speci-
fication refers to an example or an illustrated case. In
addition, the term “a” used in the specification and claims is
interpreted as “one or more”, unless clearly defined from
context to be of a singular form.

[0068] Please refer to FIGS. 1, 2, and 3. FIG. 1 is a
cross-sectional view of a display panel according to a first
embodiment of the present disclosure. FIG. 2 is a schematic
diagram showing a state of a first inorganic material corre-
sponding to a first inorganic layer 105 formed in the display
panel of FIG. 1 before the first inorganic material is modi-
fied. FIG. 3 is a schematic diagram showing the state of the
first inorganic material corresponding to a first inorganic
layer 105 formed in the display panel of FIG. 1 after the first
inorganic material is modified.

[0069] The display panel of the present embodiment
includes a substrate 101, a base layer 102, a thin film
transistor (TFT) device layer 103, an organic light-emitting
diode (OLED) device layer 104, a first inorganic layer 105,
an organic buffer layer 106, and a second inorganic layer
107.
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[0070] The display panel of the present embodiment could
be an organic light-emitting diode (OLED) display panel.
[0071] Thebase layer is 102 disposed on the substrate 101.
The TFT device layer 103 is disposed on the base layer is
102. The OLED device layer 104 is disposed on the TFT
device layer 103.

[0072] The first inorganic layer 105 is disposed on the
OLED device layer 104. The first inorganic layer 105 is
formed by forming a first inorganic material on the OLED
device layer 104 and modifying a surface of the first
inorganic material. The first inorganic layer 105 is config-
ured to isolate the OLED device layer 104 from water
outside of the display panel, and to increase flowability of
the organic buffer layer 106 that is to be disposed on a
surface of the first inorganic layer 105.

[0073] Modifying treatment herein refers to a treatment
that transfers strong polar hydroxyl functional groups into
weak polar or non-polar organic functional groups. The
modifying treatment performed on the surface of the first
inorganic material reduces a contact angle of the organic
buffer layer 106 with the surface of the first inorganic layer
105 to be less than 5 degrees, and thus increases flowability
of the organic buffer layer 106 that is to be disposed on the
surface of the first inorganic layer 105.

[0074] The organic buffer layer 106 is disposed on the first
inorganic layer 105. The second inorganic layer 107 is
disposed on the organic buffer layer 106.

[0075] The first inorganic layer 105 includes a material
selected from a group consisting of silicon nitride, silicon
oxynitride, silicon oxycarbide, and any combinations
thereof.

[0076] The organic buffer layer 106 includes resin. The
base layer 102 is made of polyimide.

[0077] The first inorganic layer 105, the organic buffer
layer 106, and the second inorganic layer 107 are combined
to constitute an encapsulation layer. The encapsulation layer
having a sandwich structure including the first inorganic
layer 105, the organic buffer layer 106, and the second
inorganic layer 107 is configured to prevent water outside of
the display panel from entering the display panel and
contacting the OLED device layer 104.

[0078] The first inorganic layer 105 is formed by perform-
ing steps of:
[0079] injecting a trimethyl aluminum gas towards the

surface of the first inorganic material formed on the OLED
device layer 104 to have hydroxyl functional groups 1052 on
the surface of the first inorganic material react with the
trimethyl aluminum gas, so as to form aluminum containing
hydrocarbon functional groups on the surface of the first
inorganic material; and

[0080] injecting a hydroxyl functional group containing
alkyl alcohol (R—OH) gas towards the surface of the first
inorganic material where aluminum containing hydrocarbon
functional groups are formed, so as to transfer hydroxyl
functional groups (—OH) of the aluminum containing
hydrocarbon functional groups on the surface of the first
inorganic material into alkoxy chains (—O—R) 1053,
wherein R is a weak polar alky! chain.

[0081] The hydroxyl functional group containing alkyl
alcohol gas is selected from a group consisting of an ethanol
gas, a methanol gas, and any combinations thereof.

[0082] As an example in this embodiment,

[0083] the aluminum containing hydrocarbon functional
groups is formed on the surface of the first inorganic
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material by injecting the trimethyl aluminum gas towards
the surface of the first inorganic material at a first flow rate
for a first duration, such that a force corresponding to a flow
of the trimethy] aluminum gas is applied to the surface of the
first inorganic material to have hydroxyl functional groups
1052 on the surface of the first inorganic material react
(completely react) with the trimethy! aluminum gas.
[0084] the alkoxy chains 1053 is formed by injecting the
hydroxyl functional group containing alkyl alcohol gas
towards the surface of the first inorganic material where
aluminum containing hydrocarbon functional groups are
formed at a second flow rate for a second duration, such that
a force corresponding to a flow of the hydroxyl functional
group containing alkyl alcohol gas is applied to the surface
of the first inorganic material to have hydroxyl functional
groups of the aluminum containing hydrocarbon functional
groups react (completely react) with the hydroxyl functional
group containing alkyl alcohol gas.

[0085] In this embodiment, the second inorganic layer 107
includes a first bending portion 1071 at a side edge of the
second inorganic layer, and the first bending portion 1071
encapsulates a side of a combined structure of the first
inorganic layer 105 and the organic buffer layer 106.
[0086] The first inorganic layer 105 includes a second
bending portion 1051 at a side edge of the first inorganic
layer, and the second bending portion 1051 encapsulates a
side of the OLED device layer 104.

[0087] The organic buffer layer 106 covers a plurality of
foreign matter particulate on the first inorganic layer 105,
and is configured to planarize the surface of the first inor-
ganic layer 105 having a device disposed underneath, and to
release stress generated from the first inorganic layer 105.
[0088] Please refer to FIG. 4, which is a cross-sectional
view of a display panel according to a second embodiment
of the present disclosure. The present embodiment differs
from the first embodiment provided above in that the organic
buffer layer 106 includes a third bending portion 1061 at a
side edge of the organic buffer layer, and the third bending
portion 1061 encapsulates the second bending portion 1051
of the first inorganic layer 105.

[0089] Please refer to FIGS. 5 and 6. FIG. 5 is a flow chart
showing steps of a method for manufacturing a display panel
of the present disclosure. FIG. 6 is a flow chart showing
steps of performing a modifying treatment on a surface of
the first inorganic material for forming the first inorganic
layer 105 in the method for manufacturing a display panel of
FIG. 5.

[0090] According to the present disclosure, a method for
manufacturing a display panel includes:

[0091] a step A (501) of forming a base layer 102 on a
substrate 101;
[0092] a step B (502) of forming a thin film transistor

(TFT) device layer 103 on the base layer 102;

[0093] astep C (503) of forming an organic light-emitting
diode (OLED) device layer 104 on the TFT device layer
103;

[0094] astep D (504) of forming a first inorganic material
on the OLED device layer 104;

[0095] a step E (505) of modifying a surface of the first
inorganic material to form a first inorganic layer 105,
wherein the first inorganic layer 105 is configured to prevent
water outside of the display panel from contacting the
OLED device layer 104, and to increase flowability of an
organic buffer layer 106 that is to be formed on a surface of
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the first inorganic layer 105, and wherein the modifying
treatment refers to a treatment that transfers strong polar
hydroxyl functional groups into weak polar or non-polar
organic functional groups, and the modifying treatment
performed on the surface of the first inorganic material
reduces a contact angle of the organic buffer layer 106 with
the surface of the first inorganic layer 105 to be less than 5
degrees, and thus increases flowability of the organic buffer
layer 106 that is to be disposed on the surface of the first
inorganic layer 105;

[0096] a step F (506) of forming the organic buffer layer
106 on the first inorganic layer 105; and

[0097] astep G (507) of forming a second inorganic layer
107 on the organic buffer layer 106.

[0098] The first inorganic layer 105 includes a material
selected from a group consisting of silicon nitride, silicon
oxynitride, silicon oxycarbide, and any combinations
thereof.

[0099] The organic buffer layer 106 includes resin. The
base layer 102 is made of polyimide.

[0100] The organic buffer layer 106 covers a plurality of
foreign matter particulate on the first inorganic layer 105,
and is configured to planarize the surface of the first inor-
ganic layer 105 having a device disposed underneath, and to
release stress generated from the first inorganic layer 105.
[0101] The step E (505) includes:

[0102] astep el (5051) of injecting a trimethyl aluminum
gas towards the surface of the first inorganic material to have
hydroxyl functional groups 1052 on the surface of the first
inorganic material react with the trimethyl aluminum gas, so
as to form aluminum containing hydrocarbon functional
groups on the surface of the first inorganic material; and
[0103] a step €2 (5052) of injecting a hydroxyl functional
group containing alkyl alcohol gas towards the surface of the
first inorganic material to transfer hydroxyl functional
groups of the aluminum containing hydrocarbon functional
groups on the surface of the first inorganic material into
alkoxy chains 1053.

[0104] The hydroxyl functional group containing alkyl
alcohol gas is selected from a group consisting of an ethanol
gas, a methanol gas, and any combinations thereof.

[0105] The step F (506) includes:

[0106] depositing material of the organic buffer layer 106
on the first inorganic layer 105, so as to form the organic
buffer layer 106.

[0107] As an example in this embodiment,

[0108] the step el (5051) includes injecting the trimethyl
aluminum gas towards the surface of the first inorganic
material at a first flow rate for a first duration, such that a
force corresponding to a flow of the trimethyl aluminum gas
is applied to the surface of the first inorganic material to have
hydroxyl functional groups 1052 on the surface of the first
inorganic material react (completely react) with the trim-
ethyl aluminum gas, and aluminum containing hydrocarbon
functional groups are formed on the surface of the first
inorganic material; and

[0109] the step e2 (5052) includes injecting the hydroxyl
functional group containing alkyl alcohol gas towards the
surface of the first inorganic material where aluminum
containing hydrocarbon functional groups are formed at a
second flow rate for a second duration, such that a force
corresponding to a flow of the hydroxyl functional group
containing alkyl alcohol gas is applied to the surface of the
first inorganic material to have hydroxyl functional groups
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of the aluminum containing hydrocarbon functional groups
react (completely react) with the hydroxyl functional group
containing alkyl alcohol gas, and hydroxyl functional groups
of the aluminum containing hydrocarbon functional groups
on the surface of the first inorganic material are transferred
into alkoxy chains 1053.

[0110] The step G (507) includes:

[0111] forming a second inorganic layer 107 on the
organic buffer layer 106 and on a side of a combined
structure of the first inorganic layer 105 and the organic
buffer layer 106, wherein the second inorganic layer 107
includes a first bending portion 1071 at a side edge of the
second inorganic layer, and the first bending portion 1071
encapsulates the side of the combined structure of the first
inorganic layer 105 and the organic buffer layer 106.
[0112] The step D (504) includes:

[0113] forming a first inorganic material on the OLED
device layer and on a side of the OLED device layer,
wherein the first inorganic layer 105 includes a second
bending portion 1051 at a side edge of the first inorganic
layer, and the second bending portion 1051 encapsulates a
side of the OLED device layer 104.

[0114] The step F (506) includes:

[0115] depositing material of the organic buffer layer 106
on the first inorganic layer 105 and on an outer side of the
second bending portion 1051 of the first inorganic layer 105,
so as to form the organic buffer layer 106, wherein the
organic buffer layer 106 includes a third bending portion
1061 at a side edge of the organic buffer layer, and the third
bending portion 1061 encapsulates the second bending por-
tion 1051 of the first inorganic layer 105.

[0116] According to the present disclosure, a modifying
treatment is performed on the surface of the first inorganic
material, and an organic buffer layer 106 is formed on the
modified surface of the first inorganic material, therefore
contact angle of the organic buffer layer 106 with the surface
of the first inorganic material can be reduced, and flowability
of the organic buffer layer formed on the first inorganic layer
can be increased.

[0117] While the present disclosure has been described
with the aforementioned preferred embodiments, it is pref-
erable that the above embodiments should not be construed
as limiting of the present disclosure. Anyone having ordi-
nary skill in the art can make a variety of 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 display panel, compris-

ing:

a step A of forming a base layer on a substrate;

a step B of forming a thin film transistor (TFT) device
layer on the base layer;

a step C of forming an organic light-emitting diode
(OLED) device layer on the TFT device layer;

astep D of forming a first inorganic material on the OLED
device layer;

a step E of modifying a surface of the first inorganic
material to form a first inorganic layer, wherein the first
inorganic layer is configured to prevent water outside
of the display panel from contacting the OLED device
layer, and to increase flowability of an organic buffer
layer that is to be formed on a surface of the first
inorganic layer;
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a step F of forming the organic buffer layer on the first
inorganic layer; and

a step G of forming a second inorganic layer on the
organic buffer layer;,

wherein the step E includes:

a step el of injecting a trimethyl aluminum gas towards
the surface of the first inorganic material to have
hydroxyl functional groups on the surface of the first
inorganic material react with the trimethyl aluminum
gas, so as to form aluminum containing hydrocarbon
functional groups on the surface of the first inorganic
material; and

a step e2 of injecting a hydroxyl functional group
containing alkyl alcohol gas towards the surface of
the first inorganic material to transfer hydroxyl func-
tional groups of the aluminum containing hydrocar-
bon functional groups on the surface of the first
inorganic material into alkoxy chains;

wherein the organic buffer layer covers a plurality of
foreign matter particulate on the first inorganic layer,
and is configured to planarize the surface of the first
inorganic layer having a device disposed underneath,
and to release stress generated from the first inorganic
layer; and

wherein a contact angle of the organic buffer layer with
the modified surface of the first inorganic layer is less
than 5 degrees.

2. The method for manufacturing the display panel
according to claim 1, wherein the first inorganic layer
includes a material selected from a group consisting of
silicon nitride, silicon oxynitride, silicon oxycarbide, and
any combinations thereof; and

wherein the organic buffer layer includes resin.

3. A method for manufacturing a display panel, compris-
ing:

a step A of forming a base layer on a substrate;

a step B of forming a thin film transistor (TFT) device

layer on the base layer;

a step C of forming an organic light-emitting diode
(OLED) device layer on the TFT device layer;

a step D of forming a first inorganic material on the OLED
device layer;

a step E of modifying a surface of the first inorganic
material to form a first inorganic layer, wherein the first
inorganic layer is configured to prevent water outside
of the display panel from contacting the OLED device
layer, and to increase flowability of an organic buffer
layer that is to be formed on a surface of the first
inorganic layer;

a step F of forming the organic buffer layer on the first
inorganic layer; and

a step G of forming a second inorganic layer on the
organic buffer layer.

4. The method for manufacturing the display panel

according to claim 3, wherein the step E includes:

a step el of injecting a trimethyl aluminum gas towards
the surface of the first inorganic material to have
hydroxyl functional groups on the surface of the first
inorganic material react with the trimethyl aluminum
gas, so as to form aluminum containing hydrocarbon
functional groups on the surface of the first inorganic
material; and

a step e2 of injecting a hydroxyl functional group con-
taining alkyl alcohol gas towards the surface of the first
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inorganic material where aluminum containing hydro-
carbon functional groups are formed, so as to transfer
hydroxyl functional groups of the aluminum containing
hydrocarbon functional groups on the surface of the
first inorganic material into alkoxy chains.

5. The method for manufacturing the display panel
according to claim 4, wherein the hydroxyl functional group
containing alkyl alcohol gas is selected from a group con-
sisting of an ethanol gas, a methanol gas, and any combi-
nations thereof.

6. The method for manufacturing the display panel
according to claim 4, wherein the step el includes:

injecting the trimethyl aluminum gas towards the surface

of the first inorganic material at a first flow rate for a
first duration, such that a force corresponding to a flow
of the trimethy] aluminum gas is applied to the surface
of the first inorganic material to have hydroxyl func-
tional groups on the surface of the first inorganic
material react with the trimethyl aluminum gas, and
aluminum containing hydrocarbon functional groups
are formed on the surface of the first inorganic material.

7. The method for manufacturing the display panel
according to claim 4, wherein the step €2 includes:

injecting the hydroxyl functional group containing alkyl

alcohol gas towards the surface of the first inorganic
material where aluminum containing hydrocarbon
functional groups are formed at a second flow rate for
a second duration, such that a force corresponding to a
flow of the hydroxy! functional group containing alkyl
alcohol gas is applied to the surface of the first inor-
ganic material to have hydroxyl functional groups of
the aluminum containing hydrocarbon functional
groups react with the hydroxyl functional group con-
taining alkyl alcohol gas, and hydroxyl functional
groups of the aluminum containing hydrocarbon func-
tional groups on the surface of the first inorganic
material are transferred into alkoxy chains.

8. The method for manufacturing the display panel
according to claim 3, wherein the first inorganic layer
includes a material selected from a group consisting of
silicon nitride, silicon oxynitride, silicon oxycarbide, and
any combinations thereof; and

wherein the organic buffer layer includes resin.

9. The method for manufacturing the display panel
according to claim 3, wherein the organic buffer layer covers
a plurality of foreign matter particulate on the first inorganic
layer, and is configured to planarize the surface of the first
inorganic layer having a device disposed underneath, and to
release stress generated from the first inorganic layer.

10. The method for manufacturing the display panel
according to claim 3, wherein a contact angle of the organic
buffer layer with the modified surface of the first inorganic
layer is less than 5 degrees.

11. A display panel, comprising:

a substrate;

a base layer disposed on the substrate;

a thin film transistor (TFT) device layer disposed on the

base layer;

an organic light-emitting diode (OLED) device layer

disposed on the TFT device layer;

a first inorganic layer disposed on the OLED device layer,

wherein the first inorganic layer is formed by forming
a first inorganic material on the OLED device layer and
modifying a surface of the first inorganic material, and
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wherein the first inorganic layer is configured to isolate
the OLED device layer from water outside of the
display panel, and to increase flowability of an organic
buffer layer that is to be disposed on a surface of the
first inorganic layer;

the organic buffer layer disposed on the first inorganic

layer; and

a second inorganic layer disposed on the organic buffer

layer.
12. The display panel according to claim 11, wherein the
first inorganic layer is formed by:
injecting a trimethyl aluminum gas towards the surface of
the first inorganic material to have hydroxyl functional
groups on the surface of the first inorganic material
react with the trimethyl aluminum gas, so as to form
aluminum containing hydrocarbon functional groups
on the surface of the first inorganic material; and

injecting a hydroxyl functional group containing alkyl
alcohol gas towards the surface of the first inorganic
material where aluminum containing hydrocarbon
functional groups are formed, so as to transfer hydroxyl
functional groups of the aluminum containing hydro-
carbon functional groups on the surface of the first
inorganic material into alkoxy chains.

13. The display panel according to claim 12, wherein the
hydroxyl functional group containing alkyl alcohol gas is
selected from a group consisting of an ethanol gas, a
methanol gas, and any combinations thereof.

14. The display panel according to claim 12, wherein the
aluminum containing hydrocarbon functional groups is
formed on the surface of the first inorganic material by
injecting the trimethyl aluminum gas towards the surface of
the first inorganic material at a first flow rate for a first
duration, such that a force corresponding to a flow of the
trimethyl aluminum gas is applied to the surface of the first
inorganic material to have hydroxy! functional groups on the
surface of the first inorganic material react with the trimethyl
aluminum gas.

15. The display panel according to claim 12, wherein the
alkoxy chains is formed by injecting the hydroxyl functional
group containing alkyl alcohol gas towards the surface of the
first inorganic material where aluminum containing hydro-
carbon functional groups are formed at a second flow rate for
a second duration, such that a force corresponding to a flow
of the hydroxyl functional group containing alkyl alcohol
gas is applied to the surface of the first inorganic material to
have hydroxyl functional groups of the aluminum containing
hydrocarbon functional groups react with the hydroxyl func-
tional group containing alkyl alcohol gas.

16. The display panel according to claim 11, wherein the
second inorganic layer includes a first bending portion at a
side edge of the second inorganic layer, and the first bending
portion encapsulates a side of a combined structure of the
first inorganic layer and the organic buffer layer; and

the first inorganic layer includes a second bending portion

at a side edge of the first inorganic layer, and the second
bending portion encapsulates a side of the OLED
device layer.

17. The display panel according to claim 16, wherein the
organic buffer layer includes a third bending portion at a side
edge of the organic buffer layer, and the third bending
portion encapsulates the second bending portion of the first
inorganic layer.
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18. The display panel according to claim 11, wherein the
organic buffer layer covers a plurality of foreign matter
particulate on the first inorganic layer, and is configured to
planarize the surface of the first inorganic layer having a
device disposed underneath, and to release stress generated
from the first inorganic layer.

19. The display panel according to claim 11, wherein the
first inorganic layer includes a material selected from a
group consisting of silicon nitride, silicon oxynitride, silicon
oxycarbide, and any combinations thereof; and

wherein the organic buffer layer includes resin.

20. The display panel according to claim 11, wherein a
contact angle of the organic buffer layer with the modified
surface of the first inorganic layer is less than 5 degrees.
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