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(57) ABSTRACT

A method for fabricating an organic light emitting diode
(OLED) display is provided. The fabricating method
includes: forming a switch array layer on a base substrate;
forming an organic light emitting display layer on the switch
array layer; forming a thin film package layer on the organic
light emitting display layer; and forming a superhydropho-
bic thin film on the thin film package layer using plasma
chemical vapor deposition. The superhydrophobic thin film
has a thickness smaller than a predetermined thickness.




Patent Application Publication Jul. 16, 2020 US 2020/0227638 Al

V.

e i
e
e e e e e e a et taetitess
e et e
A N A T A A T A

AU A RIS AT SR H I SA KIS AT AAISH AT AAKCI ST A KIS IAIRKI IS,
R R R S S S S S U S O Sl




US 2020/0227638 Al

METHOD FOR FABRICATING ORGANIC
LIGHT EMITTING DIODE DISPLAY

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the priority of International
Application No. PCT/CN2018/114039, filed on Nov. 6,
2018, which claims priority to Chinese Application No.
201811022254.8, filed on Sep. 4, 2018. The entire disclo-
sures of the above applications are incorporated herein by
reference.

FIELD OF INVENTION

[0002] The present disclosure relates to a technical field of
displays, and more particularly to a method for fabricating
an organic light emitting diode (OLED) display.

BACKGROUND OF INVENTION

[0003] Because organic light emitting polymers in organic
light emitting diodes (OLED:s) are easily corroded by oxy-
gen and water, which cause oxidation reactions of organic
light emitting polymers, efliciency and lifes of OLED
devices are decreased. In order to prevent OLED light
emitting layers from being invaded by water and oxygen,
prolong service lifes of OLEDs, and increase luminous
efficiency of OLEDs, currently, sandwich form package
structures, i.e. inorganic-organic-inorganic form package
structures, are commonly used in industry. In order to ensure
strong compactness to block water and oxygen, surfaces of
inorganic layers usually do not have good hydrophobicity.
[0004] A current superhydrophobic thin film is formed
using perfluorosilane, methyl nonafluorobutyl ether, ethyl
perfluorobutyl ether, acetone, or the like, as a diluent or raw
material, then using molecules containing a trihydroxysilyl
reactive group as a silicon reagent, such as perfluorodecyl-
trimethoxysilane, perfluorooctyltrimethoxysilane, or octade-
cyltrimethoxysilane, then using a sol-gel method to form
mixed matrix material, and then spraying, printing, or simi-
larly applying the mixed matrix material on a surface of a
glass substrate. However, a thickness of sprayed or inkjet
printed coating is thick, wherein the thickness is controlled
to be between 4-12 um using a current industry inkjet
printing technology, and a thickness of an inorganic package
layer is usually only 1 um. Spraying cannot ensure unifor-
mity, which may easily cause mura, or other defects. The
superhydrophobic thin film formed using any of these meth-
ods has a small water droplet contact angle (about 35
degrees), causing a polarizer laminating process, a protec-
tive film laminating process, or the like, difficult to achieve
effective lamination of laminated material.

[0005] Therefore, it is desired to provide a method for
fabricating an OLED display to solve the existing problems
in the related art.

SUMMARY OF INVENTION

[0006] An object of the present disclosure is to provide a
method for fabricating an organic light emitting diode
(OLED) display that may improve uniformity of thick-
nesses, compactness, and surface lamination performance of
a thin film, and is less prone to mura.

[0007] In order to solve the aforementioned problem, the
present disclosure provides a method for fabricating an
OLED display including:
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[0008] forming a switch array layer on a base substrate;
[0009] forming an organic light emitting display layer on
the switch array layer;

[0010] forming a thin film package layer on the organic
light emitting display layer; and

[0011] forming a superhydrophobic thin film on the thin
film package layer using plasma chemical vapor deposition;
[0012] wherein the superhydrophobic thin film has a thick-
ness smaller than a predetermined thickness; and

[0013] wherein material of the superhydrophobic thin film
includes trimethylmethoxysilane, octamethylcyclotetrasi-
loxane, tetrafluoroethane, TMS(CH;)4Si, FAS-17(CF,(CF,)
7CH,CH,Si(OCH,);), or hexamethyldisilazane.

[0014] In the method for fabricating the OLED display in
accordance with the present disclosure, when the material of
the superhydrophobic thin film is the trimethylmethoxysi-
lane, the superhydrophobic thin film is formed using micro-
wave plasma chemical vapor deposition.

[0015] In the method for fabricating the OLED display in
accordance with the present disclosure, the step of forming
the superhydrophobic thin film on the thin film package
layer using the plasma chemical vapor deposition includes:
[0016] correspondingly maintaining pressure of the trim-
ethylmethoxysilane and pressure of working gas of a pro-
cessing chamber to be at predetermined values; and
[0017] breaking down the trimethylmethoxysilane into
plasma, causing the plasma to react in the processing cham-
ber, and depositing the reacted plasma on the thin film
package layer, to form the superhydrophobic thin film,
wherein the working gas is argon.

[0018] In the method for fabricating the OLED display in
accordance with the present disclosure, when the material of
the superhydrophobic thin film is the TMS(CH,)4S1 or the
FAS-17(CF4(CF,)7CH,CH,Si(OCH,);), the superhydro-
phobic thin film is formed using low pressure plasma
chemical vapor deposition.

[0019] In the method for fabricating the OLED display in
accordance with the present disclosure, when the material of
the superhydrophobic thin film is the tetrafluoroethane, the
superhydrophobic thin film is formed using radio frequency
pulsed low pressure plasma chemical vapor deposition.
[0020] In the method for fabricating the OLED display in
accordance with the present disclosure, when the material of
the superhydrophobic thin film is the octamethylcyclo-
tetrasiloxane, the step of forming the superhydrophobic thin
film on the thin film package layer using the plasma chemi-
cal vapor deposition includes:

[0021] plasma treating the octamethylcyclotetrasiloxane
with oxygen so that the octamethylcyclotetrasiloxane is
surface-hydrophilized; and

[0022] depositing the plasma-treated octamethylcyclo-
tetrasiloxane on the thin film package layer, to obtain the
superhydrophobic thin film.

[0023] In the method for fabricating the OLED display in
accordance with the present disclosure, when the material of
the superhydrophobic thin film is hexamethyldisilazane, the
superhydrophobic thin film is formed using atmospheric
pressure plasma chemical vapor deposition.

[0024] In the method for fabricating the OLED display in
accordance with the present disclosure, a surface of the
superhydrophobic thin film has a water droplet contact angle
of more than 160 degrees.
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[0025] 1In the method for fabricating the OLED display in
accordance with the present disclosure, the thickness of the
superhydrophobic thin film is smaller than 4 um.

[0026] In order to solve the aforementioned problem, the
present disclosure provides a method for fabricating an
OLED display including:

[0027] forming a switch array layer on a base substrate;
[0028] forming an organic light emitting display layer on
the switch array layer;

[0029] forming a thin film package layer on the organic
light emitting display layer; and

[0030] forming a superhydrophobic thin film on the thin
film package layer using plasma chemical vapor deposition,
wherein the superhydrophobic thin film has a thickness
smaller than a predetermined thickness.

[0031] In the method for fabricating the OLED display in
accordance with the present disclosure, the superhydropho-
bic thin film includes a carbon nanotube thin film, a zinc
oxide nanorod-structured thin film, or a silicon oxide nano
thin film.

[0032] In the method for fabricating the OLED display in
accordance with the present disclosure, material of the
superhydrophobic thin film includes trimethylmethoxysi-
lane, octamethylcyclotetrasiloxane, tetrafluoroethane, TMS
(CH,;)4S1, FAS-17(CF,(CF,)7CH,CH,Si(OCH,),), or hex-
amethyldisilazane.

[0033] In the method for fabricating the OLED display in
accordance with the present disclosure, when the material of
the superhydrophobic thin film is the trimethylmethoxysi-
lane, the superhydrophobic thin film is formed using micro-
wave plasma chemical vapor deposition.

[0034] In the method for fabricating the OLED display in
accordance with the present disclosure, the step of forming
the superhydrophobic thin film on the thin film package
layer using the plasma chemical vapor deposition includes:
[0035] correspondingly maintaining pressure of the trim-
ethylmethoxysilane and pressure of working gas of a pro-
cessing chamber to be at predetermined values; and
[0036] breaking down the trimethylmethoxysilane into
plasma, causing the plasma to react in the processing cham-
ber, and depositing the reacted plasma on the thin film
package layer, to form the superhydrophobic thin film,
wherein the working gas is argon.

[0037] In the method for fabricating the OLED display in
accordance with the present disclosure, when the material of
the superhydrophobic thin film is the TMS(CH,)481 or the
FAS-17(CF4(CF,)7CH,CH,Si(OCH,),), the superhydro-
phobic thin film is formed using low pressure plasma
chemical vapor deposition.

[0038] In the method for fabricating the OLED display in
accordance with the present disclosure, when the material of
the superhydrophobic thin film is the tetrafluoroethane, the
superhydrophobic thin film is formed using radio frequency
pulsed low pressure plasma chemical vapor deposition.
[0039] In the method for fabricating the OLED display in
accordance with the present disclosure, when the material of
the superhydrophobic thin film is the octamethylcyclo-
tetrasiloxane, the step of forming the superhydrophobic thin
film on the thin film package layer using the plasma chemi-
cal vapor deposition includes:

[0040] plasma treating the octamethylcyclotetrasiloxane
with oxygen so that the octamethylcyclotetrasiloxane is
surface-hydrophilized; and
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[0041] depositing the plasma-treated octamethylcyclo-
tetrasiloxane on the thin film package layer, to obtain the
superhydrophobic thin film.

[0042] In the method for fabricating the OLED display in
accordance with the present disclosure, when the material of
the superhydrophobic thin film is hexamethyldisilazane, the
superhydrophobic thin film is formed using atmospheric
pressure plasma chemical vapor deposition.

[0043] In the method for fabricating the OLED display in
accordance with the present disclosure, a surface of the
superhydrophobic thin film has a water droplet contact angle
of more than 160 degrees.

[0044] In the method for fabricating the OLED display in
accordance with the present disclosure, the thickness of the
superhydrophobic thin film is smaller than 4 um.

[0045] In the method for fabricating the OLED display in
accordance with the present disclosure, the superhydropho-
bic thin film is formed using the plasma chemical vapor
deposition. Therefore, the method may improve uniformity
of thicknesses, compactness, and surface lamination perfor-
mance of the thin film, and is less prone to mura.

DESCRIPTION OF DRAWINGS

[0046] FIG. 1 is a schematic structural diagram of a first
step of a method for fabricating an organic light emitting
diode (OLED) display in accordance with the present dis-
closure.

[0047] FIG. 2 is a schematic structural diagram of a
second step of the method for fabricating the OLED display
in accordance with the present disclosure.

[0048] FIG. 3 is a schematic structural diagram of a third
step of the method for fabricating the OLED display in
accordance with the present disclosure.

[0049] FIG. 4 is a schematic structural diagram of a fourth
step of the method for fabricating the OLED display in
accordance with the present disclosure.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0050] 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.

[0051] Referring to FIGS. 1 to 4, FIG. 1 is a schematic
structural diagram of a first step of a method for fabricating
an organic light emitting diode (OLED) display in accor-
dance with the present disclosure.

[0052] As illustrated in FIGS. 1 to 4, the method for
fabricating the OLED display in accordance with the present
disclosure mainly includes the following steps.

[0053] In step S101, a switch array layer is formed on a
base substrate.
[0054] For example, as illustrated in FIG. 1, the switch

array layer 12 is formed on the base substrate 11. A
cross-sectional structure of the switch array layer 12
includes a channel, a gate, and a source and a drain. The
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switch array layer 12 has a plurality of thin film transistors.
Material of the base substrate 11 is polyimide (PI).

[0055] Instep S102, an organic light emitting display layer
is formed on the switch array layer.

[0056] For example, as illustrated in FIG. 2, the organic
light emitting display layer 13 is formed on the switch array
layer 12. A cross-sectional structure of the organic light
emitting display layer 13 includes an anode, a light emitting
layer, and a cathode. The organic light emitting display layer
13 has a plurality of organic light emitting units.

[0057] Instep S103, a thin film package layer is formed on
the organic light emitting display layer.

[0058] For example, as illustrated in FIG. 3, the thin film
package layer 14 is formed on the organic light emitting
display layer 13. A cross-sectional structure of the thin film
package layer 14 is a multi-layer structure including, for
example, a first inorganic layer, a first organic layer, and a
second inorganic layer. In addition, the multi-layer structure
may further include a second organic layer on the second
inorganic layer. Material of the above inorganic layers may
be at least one of silicon oxide, silicon nitride, and silicon
oxynitride. Material of the above organic layers include
acrylic, epoxy resin, and acrylic organic material or atomic
monomer material.

[0059] In step S104, a superhydrophobic thin film is
formed on the thin film package layer using plasma chemical
vapor deposition. The superhydrophobic thin film has a
thickness smaller than a predetermined thickness.

[0060] For example, as illustrated in FIG. 4, the superhy-
drophobic thin film 15 is formed on the thin film package
layer 14 using the plasma chemical vapor deposition. The
superhydrophobic thin film 15 has the thickness smaller than
the predetermined thickness (nanoscale). For example, the
thickness of the superhydrophobic thin film 15 is smaller
than 4 um. The predetermined thickness is a thickness of a
superhydrophobic thin film formed using spraying or inkjet
printing. A surface of the superhydrophobic thin film 15 has
a water droplet contact angle of more than 160 degrees,
thereby improving surface lamination performance of the
display.

[0061] The superhydrophobic thin film includes an inor-
ganic matrix superhydrophobic thin film such as a carbon
nanotube thin film, a zinc oxide nanorod-structured thin
film, or a silicon oxide nano thin film; or an organic
monomer superhydrophobic thin film formed using a mono-
mer(s) such as trimethylmethoxysilane, octamethylcyclo-
tetrasiloxane, tetrafluoroethane, TMS(CH;)4Si and FAS-17
(CF,4(CF,)7CH,CH,Si(OCHj,);), or hexamethyldisilazane.

[0062] For example, when the uppermost layer of the thin
film package layer 14 is an inorganic layer, the superhydro-
phobic thin film 15 includes the carbon nanotube thin film,
the zinc oxide nanorod-structured thin film, or the silicon
oxide nano thin film.

[0063] Taking the carbon nanotube thin film as the supe-
rhydrophobic thin film 15 as an example, the carbon nano-
tube superhydrophobic thin film is formed by a plasma
chemical vapor deposition apparatus. The plasma chemical
vapor deposition apparatus has a working chamber (process-
ing chamber), a system power supply, and a radio frequency
(RF) power supply. The plasma chemical vapor deposition
apparatus may include a heating module and a cooling
module.

[0064] The OLED display with the thin film package layer
thereon is placed into the working chamber, wherein work-
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ing gas of the working chamber is H,, and reaction gas is
CH,. Cooling water and the system power supply are turned
on. The working chamber is pumped such that pressure of
the working chamber is below 10 Pa. A flow ratio of H, and
CH, is controlled. A heating system is turned on and begins
heating. The RF power supply is turned on to adjust power
and adjust deposition pressure in a vacuum chamber such
that the reaction gas is ignited, and carbon nanotubes begin
to grow. Processing time is set based on parameters and
processing requirements. After 5-30 minutes, growth of the
carbon nanotube thin film is finished.

[0065] For example, when the uppermost layer of the thin
film package layer 14 is an organic layer, material of the
superhydrophobic thin film 15 includes trimethylmethoxysi-
lane, octamethylcyclotetrasiloxane, tetraftuoroethane, TMS
(CH,)481, FAS-17(CF,(CF,)7CH,CH,Si(OCH,),), or hex-
amethyldisilazane.

[0066] When the material of the superhydrophobic thin
film 15 is the TMS(CH;)4Si or the FAS-17(CF;(CF,)
7CH,CH,Si(OCH,);), the superhydrophobic thin film is
formed using low pressure plasma chemical vapor deposi-
tion.

[0067] A specific processing process is as follows. Argon
is used as working gas, and a microwave high-voltage power
supply is used as an excitation source. Under protection of
argon, a precursor monomer of TMS(CH,)4S1 or FAS-17
(CF,4(CF,)7CH,CH,Si(OCHs;),) is broken down so that an
even low temperature plasma is generated. The plasma
reacts chemically in a vacuum-like chamber, and is then
plated on the thin film package layer, so that the superhy-
drophobic thin film which is even is obtained.

[0068] When the material of the superhydrophobic thin
film 15 is the tetrafluoroethane, the superhydrophobic thin
film 15 is formed using radio frequency pulsed low pressure
plasma chemical vapor deposition. The superhydrophobic
thin film which is high quality may be formed using an RF
power supply of which a pulse sequence is set as 10/100 ms.
[0069] When the material of the superhydrophobic thin
film 15 is the trimethylmethoxysilane, the superhydrophobic
thin film 15 is formed using microwave plasma chemical
vapor deposition. The step of forming the superhydrophobic
thin film on the thin film package layer using the plasma
chemical vapor deposition includes:

[0070] correspondingly maintaining pressure of the trim-
ethylmethoxysilane and pressure of working gas of a pro-
cessing chamber to be at predetermined values; and breaking
down the trimethylmethoxysilane monomer into plasma,
causing the plasma to react in the processing chamber; and
[0071] depositing the reacted plasma on the thin film
package layer, to form the superhydrophobic thin film 15,
wherein the working gas is argon.

[0072] Forexample, the trimethylmethoxysilane is used as
the monomer, and argon is used as the working gas. The
pressure of the monomer and the working gas are corre-
spondingly maintained at 35 Pa and 60 Pa. The monomer is
broken down into the plasma, reacts in the processing
chamber, and is deposited on the thin film package layer 14,
so that the superhydrophobic thin film is formed.

[0073] When the material of the superhydrophobic thin
film 15 is the octamethylcyclotetrasiloxane, the superhydro-
phobic thin film is formed using the plasma chemical vapor
deposition. The step of forming the superhydrophobic thin
film on the thin film package layer using the plasma chemi-
cal vapor deposition includes:
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[0074] plasma treating the octamethylcyclotetrasiloxane
with oxygen so that the octamethylcyclotetrasiloxane is
surface-hydrophilized; and

[0075] depositing the plasma-treated octamethylcyclo-
tetrasiloxane on the thin film package layer, to obtain the
superhydrophobic thin film.

[0076] For example, the octamethylcyclotetrasiloxane is
used as the monomer, and the oxygen is used as the working
gas. Plasma treating the monomer with oxygen so that the
monomer is surface-hydrophilized, and the processed mono-
mer is caused to be deposited on the thin film package layer,
so that the superhydrophobic thin film 15 is formed.
[0077] When the material of the superhydrophobic thin
film is hexamethyldisilazane, the superhydrophobic thin film
is formed using atmospheric pressure plasma chemical
vapor deposition.

[0078] For example, argon is used as working gas. A
hexamethyldisilazane monomer is obtained using foaming.
An RF power supply of 13.56 MHz is used as an excitation
source. Deposition caused by reactions in a processing
chamber may result in excellent hydrophobicity. The for-
mation method may also use helium and nitrogen as working
gas to generate plasma.

[0079] In the method for fabricating the OLED display in
accordance with the present disclosure, because the super-
hydrophobic thin film is formed on the thin film package
layer using the plasma chemical vapor deposition, water-
proof effect of the thin film package layer of an organic light
emitting device is enhanced, and a service life of the device
is prolonged. In addition, non-uniform thickness, poor com-
pactness, and a mura problem of a thin film are prevented,
and the superhydrophobic thin film which has good com-
pactness, even thickness, and good surface lamination per-
formance is obtained. Furthermore, the processing method
in accordance with the present disclosure may directly use
the plasma chemical vapor deposition apparatus for forming
the inorganic layer, and therefore does not need an apparatus
that is additionally purchased, thereby saving a cost. Also, a
thickness of the superhydrophobic thin film is smaller, and
hence a film formation speed is fast, and repeatability is
high.

[0080] In the method for fabricating the OLED display in
accordance with the present disclosure, the superhydropho-
bic thin film is formed using the plasma chemical vapor
deposition. Therefore, the method may improve uniformity
of thicknesses, compactness, and surface lamination perfor-
mance of the thin film, and is less prone to mura.

[0081] 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 fabricating an organic light emitting diode
(OLED) display, comprising:
forming a switch array layer on a base substrate;
forming an organic light emitting display layer on the
switch array layer;

forming a thin film package layer on the organic light
emitting display layer; and
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forming a superhydrophobic thin film on the thin film
package layer using plasma chemical vapor deposition;
wherein the superhydrophobic thin film has a thickness
smaller than a predetermined thickness; and
wherein material of the superhydrophobic thin film com-
prises trimethylmethoxysilane, octamethylcyclotetrasi-
loxane, tetrafluoroethane, TMS(CH,)481, FAS-17(CF,
(CF,)7CH,CH,Si(OCH,)5), or hexamethyldisilazane.
2. The method for fabricating the OLED display of claim
1, wherein
when the material of the superhydrophobic thin film is the
trimethylmethoxysilane, the superhydrophobic thin
film is formed using microwave plasma chemical vapor
deposition.
3. The method for fabricating the OLED display of claim
2, wherein
the step of forming the superhydrophobic thin film on the
thin film package layer using the plasma chemical
vapor deposition comprises:
correspondingly maintaining pressure of the trimethyl-
methoxysilane and pressure of working gas of a pro-
cessing chamber to be at predetermined values; and
breaking down the trimethylmethoxysilane into plasma,
causing the plasma to react in the processing chamber,
and depositing the reacted plasma on the thin film
package layer, to form the superhydrophobic thin film,
wherein the working gas is argon.
4. The method for fabricating the OLED display of claim
1, wherein
when the material of the superhydrophobic thin film is the
TMS (CH,)4S1 or the FAS-17(CF5(CF,)7CH,CH,Si1
(OCH,);), the superhydrophobic thin film is formed
using low pressure plasma chemical vapor deposition.
5. The method for fabricating the OLED display of claim
1, wherein
when the material of the superhydrophobic thin film is the
tetrafluoroethane, the superhydrophobic thin film is
formed using radio frequency pulsed low pressure
plasma chemical vapor deposition.
6. The method for fabricating the OLED display of claim
1, wherein when the material of the superhydrophobic thin
film is the octamethylcyclotetrasiloxane, the step of forming
the superhydrophobic thin film on the thin film package
layer using the plasma chemical vapor deposition comprises:
plasma treating the octamethylcyclotetrasiloxane with
oxygen so that the octamethylcyclotetrasiloxane is sur-
face-hydrophilized; and
depositing the plasma-treated octamethylcyclotetrasilox-
ane on the thin film package layer, to obtain the
superhydrophobic thin film.
7. The method for fabricating the OLED display of claim
1, wherein when the material of the superhydrophobic thin
film is hexamethyldisilazane, the superhydrophobic thin film
is formed using atmospheric pressure plasma chemical
vapor deposition.
8. The method for fabricating the OLED display of claim
1, wherein a surface of the superhydrophobic thin film has
a water droplet contact angle of more than 160 degrees.
9. The method for fabricating the OLED display of claim
1, wherein the thickness of the superhydrophobic thin film
is smaller than 4 um.
10. A method for fabricating an organic light emitting
diode (OLED) display, comprising:
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forming a switch array layer on a base substrate;

forming an organic light emitting display layer on the

switch array layer;

forming a thin film package layer on the organic light

emitting display layer; and

forming a superhydrophobic thin film on the thin film

package layer using plasma chemical vapor deposition,
wherein the superhydrophobic thin film has a thickness
smaller than a predetermined thickness.

11. The method for fabricating the OLED display of claim
10, wherein

the superhydrophobic thin film comprises a carbon nano-

tube thin film, a zinc oxide nanorod-structured thin
film, or a silicon oxide nano thin film.

12. The method for fabricating the OLED display of claim
10, wherein

material of the superhydrophobic thin film comprises

trimethylmethoxysilane, octamethylcyclotetrasiloxane,
tetrafluoroethane, TMS(CH,)4Si, FAS-17(CF4(CF,)
7CH,CH,Si(OCHj,);), or hexamethyldisilazane.

13. The method for fabricating the OLED display of claim
12, wherein

when the material of the superhydrophobic thin film is the

trimethylmethoxysilane, the superhydrophobic thin
film is formed using microwave plasma chemical vapor
deposition.
14. The method for fabricating the OLED display of claim
13, wherein the step of forming the superhydrophobic thin
film on the thin film package layer using the plasma chemi-
cal vapor deposition comprises:
correspondingly maintaining pressure of the trimethyl-
methoxysilane and pressure of working gas of a pro-
cessing chamber to be at predetermined values; and

breaking down the trimethylmethoxysilane into plasma,
causing the plasma to react in the processing chamber,
and depositing the reacted plasma on the thin film
package layer, to form the superhydrophobic thin film,
wherein the working gas is argon.
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15. The method for fabricating the OLED display of claim
12, wherein

when the material of the superhydrophobic thin film is the

TMS(CH,)4Si or the FAS-17(CF,(CF,)7CH,CH,Si
(OCH,);), the superhydrophobic thin film is formed
using low pressure plasma chemical vapor deposition.

16. The method for fabricating the OLED display of claim
12, wherein

when the material of the superhydrophobic thin film is the

tetrafluoroethane, the superhydrophobic thin film is
formed using radio frequency pulsed low pressure
plasma chemical vapor deposition.

17. The method for fabricating the OLED display of claim
12, wherein when the material of the superhydrophobic thin
film is the octamethylcyclotetrasiloxane, the step of forming
the superhydrophobic thin film on the thin film package
layer using the plasma chemical vapor deposition comprises:

plasma treating the octamethylcyclotetrasiloxane with

oxygen so that the octamethylcyclotetrasiloxane is sut-
face-hydrophilized; and

depositing the plasma-treated octamethylcyclotetrasilox-

ane on the thin film package layer, to obtain the
superhydrophobic thin film.

18. The method for fabricating the OLED display of claim
12, wherein

when the material of the superhydrophobic thin film is

hexamethyldisilazane, the superhydrophobic thin film
is formed using atmospheric pressure plasma chemical
vapor deposition.

19. The method for fabricating the OLED display of claim
10, wherein a surface of the superhydrophobic thin film has
a water droplet contact angle of more than 160 degrees.

20. The method for fabricating the OLED display of claim
10, wherein the thickness of the superhydrophobic thin film
is smaller than 4 um.
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