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METHOD OF MANUFACTURING A THIN
FILM ENCAPSULATION LAYER AND
ORGANIC LIGHT EMITTING DIODE

DISPLAY DEVICE

FIELD OF INVENTION

[0001] The present disclosure relates to the field of display
technologies, and more particularly to a method of manu-
facturing a thin film encapsulation layer and an organic light
emitting diode (OLED) display device.

BACKGROUND OF INVENTION

[0002] Organic light emitting diode (OLED) display
devices are current-type semiconductor light emitting
devices, which have advantages of light weight, wide view-
ing angle, fast response time, low temperature resistance,
high luminous efficiency, etc. and have been widely used in
the field of illumination and display compared with conven-
tional liquid crystal display devices. The OLED display
device emits light using an internal OLED component, and
the OLED component is sensitive to external factors such as
water and oxygen. Therefore, corrosion of water and oxygen
causes a decrease in stability and service life of the OLED
component.

[0003] At present, in thin film encapsulation technology,
one better method is a method in which an organic encap-
sulation layer and an inorganic encapsulation layer are
alternately laminated. The inorganic encapsulation layer is
required to have excellent water and oxygen resistance, and
the organic encapsulation layer is configured to relieve stress
on the inorganic encapsulation layer during bending. The
inorganic encapsulation layer is usually formed using atomic
layer deposition, and the organic encapsulation layer is
mainly formed using an inkjet printing method. Atomic
layer deposition technology is a means of forming a depos-
ited film by alternately passing gas phase precursor pulses
into a reactor and performing a chemical adsorption reaction
on a surface of a deposited substrate. The atomic layer
deposition has advantages of uniform thickness, good com-
pactness, and no pinholes, etc. However, in deposition
process of the inorganic film layer in a specified region using
photomask process, there is also deposition of the inorganic
film layer under a mask region, that is, the deposition of the
inorganic layer is also performed in an unspecified region,
and the inorganic layer formed using the atomic layer
deposition method is difficult to clean, and cost of the
photomask process is high.

[0004] In summary, currently inorganic encapsulation
layer uses the photomask process to achieve deposition of
the inorganic film layer in the specified area, the cost of the
photomask process is high, and the inorganic film formed
using the atomic layer deposition is difficult to be completely
cleaned, this increases difficulty of the photomask process.

SUMMARY OF INVENTION

[0005] The present disclosure provides a method of manu-
facturing a thin film encapsulation layer, so as to solve
current manufacturing method, in which an inorganic film
layer is deposited in other unspecified areas due to a pho-
tomask process, and the inorganic film layer is difficult to be
cleaned, thereby affecting display performance.
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[0006] 1In order to solve the above technical problems, the
technical solution provided by the present disclosure is as
follows.

[0007] To achieve the above object, an embodiment of the
present disclosure provides a method of manufacturing a
thin film encapsulation layer including:

[0008] a step S10 of providing a substrate provided with
an organic light emitting diode (OLED) light emitting
device;

[0009] a step S20 of forming a barrier layer on the
substrate, wherein the barrier layer surrounds the OLED
light emitting device and includes an organic material hav-
ing hydrophobic properties;

[0010] a step S30 of forming a first inorganic encapsula-
tion layer on the substrate, wherein the first encapsulation
layer covers the OLED light emitting device;

[0011] a step S40 of removing the barrier layer;

[0012] a step S50 of forming an organic encapsulation
layer on a surface of the first inorganic encapsulation layer;
and

[0013] a step S60 of forming a second inorganic encap-
sulation layer on a surface of the organic encapsulation
layer, wherein the second inorganic encapsulation layer
covers the first inorganic encapsulation layer and the organic
encapsulation layer.

[0014] In an embodiment of the present disclosure, the
method further includes, before the step S30, performing a
hydrophobic plasma treatment to a surface of the barrier
layer for enhancing hydrophobic properties of the barrier
layer.

[0015] In an embodiment of the present disclosure, the
step S40 includes cleaning the substrate provided with the
first inorganic encapsulation layer using a plasma cleaning
machine to remove the barrier layer.

[0016] In an embodiment of the present disclosure, the
step S40 includes cleaning the substrate provided with the
first inorganic encapsulation layer using an organic solution
or an acidic solution to remove the barrier layer.

[0017] In an embodiment of the present disclosure, a
thickness of the barrier layer is less than 2 um.

[0018] In an embodiment of the present disclosure, the
barrier layer is made using a screen printing or a spot coating
process.

[0019] In an embodiment of the present disclosure, the
step S30 includes:

[0020] a step S301 of attaching a first precursor to a
surface of the substrate;

[0021] a step S302 of purging the surface of the substrate
with an inert gas or nitrogen;

[0022] a step S303 of attaching a second precursor to the
surface of the substrate, such that the first precursor and the
second precursor react to form a thin film layer;

[0023] a step S304 of purging the surface of the substrate
with the inert gas or the nitrogen; and

[0024] a step S305 of repeating the steps S301 to S303 to
form the first inorganic encapsulation layer having a prede-
termined thickness on the surface of the substrate.

[0025] In an embodiment of the present disclosure, the
first precursor is water vapor, and the second precursor is
trimethylaluminum.

[0026] An embodiment of the present disclosure further
provides an organic light emitting diode (OLED) display
device. The OLED display device includes a substrate
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provided with an OLED light emitting device and a thin film
encapsulation layer. A method of manufacturing the thin film
encapsulation layer includes:

[0027] a step S10 of forming a barrier layer on the
substrate, wherein the barrier layer surrounds the OLED
light emitting device and includes an organic material hav-
ing hydrophobic properties;

[0028] a step S20 of forming a first inorganic encapsula-
tion layer on the substrate, wherein the first encapsulation
layer covers the OLED light emitting device;

[0029] a step S30 of removing the barrier layer;

[0030] a step S40 of forming an organic encapsulation
layer on a surface of the first inorganic encapsulation layer;
and

[0031] a step S50 of forming a second inorganic encap-
sulation layer on a surface of the organic encapsulation
layer, wherein the second inorganic encapsulation layer
covers the first inorganic encapsulation layer and the organic
encapsulation layer.

[0032] An embodiment of the present disclosure further
provides a method of manufacturing a thin film encapsula-
tion layer including:

[0033] a step S10 of providing a substrate provided with
an organic light emitting diode (OLED) light emitting
device;

[0034] a step S20 of forming a barrier layer on the
substrate, wherein the barrier layer surrounds the OLED
light emitting device and includes an organic material hav-
ing hydrophobic properties;

[0035] a step S30 of forming a first inorganic encapsula-
tion layer on the substrate, wherein the first encapsulation
layer covers the OLED light emitting device; and

[0036]
[0037] In an embodiment of the present disclosure, the
method further includes, before the step S30, performing a
hydrophobic plasma treatment to a surface of the barrier
layer for enhancing hydrophobic properties of the barrier
layer.

[0038] In an embodiment of the present disclosure, the
step S40 includes cleaning the substrate provided with the
first inorganic encapsulation layer using a plasma cleaning
machine to remove the barrier layer.

[0039] In an embodiment of the present disclosure, the
step S40 includes cleaning the substrate provided with the
first inorganic encapsulation layer using an organic solution
or an acidic solution to remove the barrier layer.

[0040] In an embodiment of the present disclosure, a
thickness of the barrier layer is less than 2 um.

[0041] In an embodiment of the present disclosure, the
barrier layer is made using a screen printing or a spot coating
process.

[0042] In an embodiment of the present disclosure, the
step S30 includes:

[0043] a step S301 of attaching a first precursor to a
surface of the substrate;

[0044] a step S302 of purging the surface of the substrate
with an inert gas or nitrogen;

[0045] a step S303 of attaching a second precursor to the
surface of the substrate, such that the first precursor and the
second precursor react to form a thin film layer;

[0046] a step S304 of purging the surface of the substrate
with the inert gas or the nitrogen; and

a step S40 of removing the barrier layer.
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[0047] a step S305 of repeating the steps S301 to S303 to
form the first inorganic encapsulation layer having a prede-
termined thickness on the surface of the substrate.

[0048] In an embodiment of the present disclosure, the
first precursor is water vapor, and the second precursor is
trimethylaluminum.

[0049] The present disclosure has beneficial effects that
the inorganic film layer deposited in the designated area by
providing the barrier layer, thereby avoiding the use of the
photomask process and saving cost.

DESCRIPTION OF DRAWINGS

[0050] The accompanying figures to be used in description
of embodiments of the present disclosure or prior art will be
described in brief to more clearly illustrate the technical
solutions of the embodiments or the prior art. The accom-
panying figures described below are only part of the embodi-
ments of the present disclosure, from which figures those
skilled in the art can derive further figures without making
any inventive efforts.

[0051] FIG. 1is a flowchart illustrating steps of a method
of manufacturing a thin film encapsulation layer according
to embodiment 1 of the present disclosure.

[0052] FIG. 2 is a schematic view illustrating a process of
manufacturing a thin film encapsulation layer according to
embodiment 1 of the present disclosure.

[0053] FIG. 3 is a schematic view illustrating a process of
manufacturing a thin film encapsulation layer according to
embodiment 1 of the present disclosure.

[0054] FIG. 4 is a schematic view illustrating a process of
manufacturing a thin film encapsulation layer according to
embodiment 1 of the present disclosure.

[0055] FIG. 5 is a schematic view illustrating a process of
manufacturing a thin film encapsulation layer according to
embodiment 1 of the present disclosure.

[0056] FIG. 6 is a schematic view illustrating a process of
manufacturing a thin film encapsulation layer according to
embodiment 1 of the present disclosure.

[0057] FIG. 7 is a schematic view illustrating a process of
manufacturing a thin film encapsulation layer according to
embodiment 1 of the present disclosure.

[0058] FIG. 8 is a schematic view illustrating a process of
manufacturing a thin film encapsulation layer according to
embodiment 1 of the present disclosure.

[0059] FIG. 9 is a schematic view illustrating a process of
manufacturing a thin film encapsulation layer according to
embodiment 1 of the present disclosure.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0060] The embodiments described herein with reference
to the accompanying drawings are explanatory, illustrative,
and used to generally understand the present disclosure.
Furthermore, directional terms described by the present
disclosure, such as top, bottom, front, back, left, right, inner,
outer, side, etc., are only directions by referring to the
accompanying drawings, and thus the used terms are used
only for the purpose of describing embodiments of the
present disclosure and are not intended to be limiting of the
present disclosure. In the drawings, modules with similar
structures are labeled with the same reference number.

[0061] The present disclosure addresses technical prob-
lems of current thin film packaging method and solves the
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drawbacks, in which a current process of manufacturing an
inorganic encapsulation layer using atomic layer deposition
uses a photomask process, such that an inorganic film layer
is deposited in a specified region, and the inorganic film
layer deposited in an unspecified area is difficult to com-
pletely remove, which increases difficulty of the photomask
process and affects the technical problems of package
[0062] Refer to FIG. 1, an embodiment of the present
disclosure provides a method of manufacturing a thin film
encapsulation layer including the following steps.

[0063] Step S10 of providing a substrate provided with an
organic light emitting diode (OLED) light emitting device is
provided.

[0064] Refer to FIG. 2, a schematic view of a substrate of
an embodiment is provided. The substrate includes a sub-
strate 100, a thin film transistor layer 200, a pixel defining
layer 300, and an OLED light emitting device 400.

[0065] First, the thin film transistor layer 200 is formed on
the substrate 100. The substrate 100 is a glass substrate, and
may be a flexible substrate such as polyimide (PI).

[0066] The thin film transistor layer 200 includes an array
substrate, a source, a drain, and an insulating layer.

[0067] Then, the pixel defining layer 300 is formed on the
thin film transistor layer 200. The pixel defining layer 300 is
provided with a contact hole.

[0068] Finally, the OLED light emitting device 400 is
formed on the pixel defining layer 300.

[0069] The OLED light emitting device 400 includes an
anode, a hole injection layer, a hole transport layer, a light
emitting layer, an electron transport layer, an electron injec-
tion layer, and a cathode disposed in sequence.

[0070] The anode is electrically connected to the source or
the drain of the thin film transistor layer 200 through the
contact hole of the pixel defining layer 300, and the contact
hole is used to receive a part of a structural layer of the
OLED light emitting device 400, such as the light emitting
layer.

[0071] Step S20 of forming a barrier layer on the substrate
is provided. The barrier layer surrounds the OLED light
emitting device and includes an organic material having
hydrophobic properties.

[0072] Refer to FIG. 3, a cross-sectional view of a barrier
layer in a process of manufacturing a thin film encapsulation
layer is provided. In details, a barrier layer 500 is deposited
on the pixel defining layer 300, and the barrier layer 500 is
formed in an area where an inorganic film layer is not
required to be deposited.

[0073] Refer to FIG. 4, a top view of the barrier layer in
the process of manufacturing the thin film encapsulation
layer of the embodiment is provided. The barrier layer 500
is a closed structure, and the barrier layer 500 is disposed
around the OLED light emitting device 400.

[0074] The barrier layer 500 is made using an organic
compound having extremely strong hydrophobic properties.
The barrier layer 500 in the embodiment is made using a
polyethylene material, and can also be made using a poly-
alkyl compound.

[0075] The barrier layer 500 is made using a screen
printing or a spot coating process, such that the polyethylene
material of the barrier layer 500 is deposited on a surface of
the pixel defining layer 300. A thickness of the barrier layer
is less than 2 micrometers.

[0076] The barrier layer 500 can replace a conventional
photomask process. Since the barrier layer 500 has
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extremely strong hydrophobic properties, a subsequent inor-
ganic film layer cannot be deposited on a surface of the
barrier layer 500. Further, deposition of the inorganic film
layer in a specified region is achieved.

[0077] After the barrier layer 500 is coated on the surface
of the substrate, the entire structural layer is placed in an
atmospheric plasma cleaner chamber, and the barrier layer
500 is subjected to surface hydrophobic treatment to further
enhance hydrophobic properties of the barrier layer 500.
[0078] Step S30 of forming a first inorganic encapsulation
layer on the substrate is provided. The first encapsulation
layer covers the OLED light emitting device.

[0079] The first inorganic encapsulation layer 600 in the
embodiment is formed using atomic layer deposition.
[0080] Refer to FIGS. 5 and 6, wherein FIG. 5 is a
cross-sectional view of the first inorganic encapsulation
layer in the process of manufacturing the thin film encap-
sulation layer of the embodiment, and FIG. 6 is a top view
of the first inorganic encapsulation layer in the process of
manufacturing the thin film encapsulation layer of the
embodiment.

[0081] The step S30 includes following steps.

[0082] Step S301 of attaching a first precursor to a surface
of the substrate is provided.

[0083] The first precursor is water vapor, and the water
vapor is pulsed into a vacuum reaction chamber, such that
the water vapor reaches the surface of the substrate. Since
the barrier layer 500 has hydrophobicity, and a hydrophilic
group such as hydroxide is present on the surface of the
substrate not covered by the barrier layer 500, the water
vapor does not effectively adhere to the surface of the barrier
layer 500, but only attached to a closed structure formed by
the barrier layer 500.

[0084] Step S302 of purging the surface of the substrate
with an inert gas or nitrogen is provided.

[0085] By purging the surface of the substrate with an inert
gas or nitrogen, the water vapor on the surface of the barrier
layer 500 can be carried away by the inert gas or nitrogen
gas, and the water vapor in a set region is not carried away.

[0086] Step S303 of attaching a second precursor to the
surface of the substrate, such that the first precursor and the
second precursor react to form a thin film layer is provided.

[0087] The second precursor is trimethylaluminum, and
the trimethylaluminum is introduced into the vacuum reac-
tion chamber in another pulse form, such that the trimeth-
ylaluminum reaches the surface of the substrate to perform
a chemisorption reaction with the water vapor to form
aluminum oxide. A film is formed in the closed structure
formed by the barrier layer, that is, a film is formed in the set
region.

[0088] Step S304 of purging the surface of the substrate
with the inert gas or the nitrogen is provided.

[0089] The purge is to remove the trimethylaluminum on
the surface of the substrate.

[0090] Step S305 of repeating the steps S301 to S303 to
form the first inorganic encapsulation layer 600 having a
predetermined thickness on the surface of the substrate is
provided.

[0091] Alternately repeating the first precursor and the
second precursor in a pulse form, such that a plurality of
chemical adsorption reactions are performed on the surface
of the substrate to obtain the first inorganic encapsulating
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layer with a desired thickness. In the embodiment, the first
inorganic encapsulation layer 600 is a film of aluminum
oxide.

[0092] The first precursor and the second precursor may
also be other gases. Correspondingly, the first inorganic
encapsulation layer may also be other materials such as zinc
oxide.

[0093] Step S40 of removing the barrier layer is provided.
[0094] Refer to FIGS. 7 and 8, wherein FIG. 7 is a
cross-sectional view of the thin film encapsulation layer
after removing the barrier layer according to the embodi-
ment, and FIG. 8 is a top view of the thin film encapsulation
layer after removing the barrier layer according to the
embodiment.

[0095] In the embodiment, the barrier layer 500 is surface-
treated using an atmospheric pressure plasma cleaning
machine. First, gas is activated using plasma, and then
reacted with the barrier layer 500 using oxygen atoms and
ozone, and after vacuuming, the barrier layer 500 is
removed.

[0096] Plasma cleaning generally uses laser, microwave,
thermal ionization, etc. to excite some non-polymerizable
inorganic gases (such as argon, nitrogen, hydrogen, and
oxygen) at high frequencies to produce a variety of active
particles containing ions, excited molecules, free radicals,
etc.

[0097] Principle of plasma generation is to apply a radio
frequency voltage (frequency is about several tens of mega-
hertz) to a group of electrodes, and a high-frequency alter-
nating electric field is formed between the electrodes, and
gas in a region generates a plasma under excitation of an
alternating electric field. Active plasma acts on both of
surface physical bombardment and chemical reaction to an
object to be cleaned, such that surface material of the object
to be cleaned becomes particles and gaseous substances, and
is evacuated to achieve purpose of cleaning.

[0098] Material of the first inorganic encapsulating layer
600 is inorganic, and is not affected by plasma cleaning, and
can effectively protect the OLED light emitting device.
Material of the barrier layer 500 is organic, and a thickness
of the barrier layer 500 is extremely thin, and can be
removed using a plasma cleaning machine.

[0099] In other embodiments, the barrier layer 500 may
also be removed using an organic solution or an acidic
solution.

[0100] The substrate formed with the first inorganic
encapsulation layer is placed in an organic solution for
cleaning, and the barrier layer 500 is removed.

[0101] According to principle of similar solubility, the
barrier layer 500 can be dissolved by an organic solution,
and material of the first inorganic encapsulation layer 600 is
aluminum oxide, and the aluminum oxide is a metal oxide,
which is not affected by the organic solution.

[0102] Step S50 of forming an organic encapsulation layer
on a surface of the first inorganic encapsulation layer is
provided.

[0103] The organic encapsulation layer 700 can be formed
using a photomask process.

[0104] Step S60 of forming a second inorganic encapsu-
lation layer on a surface of the organic encapsulation layer,
wherein the second inorganic encapsulation layer covers the
first inorganic encapsulation layer and the organic encapsu-
lation layer is provided.
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[0105] Refer to FIG. 9, a schematic structural view of a
completed thin film encapsulation layer according to the
embodiment is provided.

[0106] The method of manufacturing the second inorganic
encapsulation layer 800 can be obtained by referring to the
method of manufacturing the first inorganic encapsulation
layer 600.

[0107] The present disclosure also provides an OLED
display device including a substrate provided with an OLED
light emitting device and a thin film encapsulation layer
formed on the substrate using the above method.

[0108] The present disclosure has beneficial effects that
the inorganic film layer deposited in the designated area by
providing the barrier layer, thereby avoiding the use of the
photomask process and saving cost.

[0109] The above descriptions are merely preferred imple-
mentations of the present disclosure, it should be noted that
those of ordinary skill in the art can make a variety of
improvements and substitutions on the premise of not devi-
ating from the technical principle of the present disclosure,
and these improvements and substitutions should be encom-
passed within the protection scope of the present disclosure.

1. A method of manufacturing a thin film encapsulation
layer, comprising:

a step S10 of providing a substrate provided with an
organic light emitting diode (OLED) light emitting
device;

a step S20 of forming a barrier layer on the substrate,
wherein the barrier layer surrounds the OLED light
emitting device and comprises an organic material
having hydrophobic properties;

a step S30 of forming a first inorganic encapsulation layer
on the substrate, wherein the first encapsulation layer
covers the OLED light emitting device;

a step S40 of removing the barrier layer;

a step S50 of forming an organic encapsulation layer on
a surface of the first inorganic encapsulation layer; and

a step S60 of forming a second inorganic encapsulation
layer on a surface of the organic encapsulation layer,
wherein the second inorganic encapsulation layer cov-
ers the first inorganic encapsulation layer and the
organic encapsulation layer.

2. The method of manufacturing the thin film encapsula-
tion layer according to claim 1, further comprising, before
the step S30, performing a hydrophobic plasma treatment to
a surface of the barrier layer for enhancing hydrophobic
properties of the barrier layer.

3. The method of manufacturing the thin film encapsula-
tion layer according to claim 1, wherein the step S40
comprises: cleaning the substrate provided with the first
inorganic encapsulation layer using a plasma cleaning
machine to remove the barrier layer.

4. The method of manufacturing the thin film encapsula-
tion layer according to claim 1, wherein the step S40
comprises: cleaning the substrate provided with the first
inorganic encapsulation layer using an organic solution or an
acidic solution to remove the barrier layer.

5. The method of manufacturing the thin film encapsula-
tion layer according to claim 1, wherein a thickness of the
barrier layer is less than 2 pum.

6. The method of manufacturing the thin film encapsula-
tion layer according to claim 1, wherein the barrier layer is
made using a screen printing or a spot coating process.
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7. The method of manufacturing the thin film encapsula-
tion layer according to claim 1, wherein the step S30
comprises:

astep S301 of attaching a first precursor to a surface of the
substrate;

a step S302 of purging the surface of the substrate with an
inert gas or nitrogen;

a step S303 of attaching a second precursor to the surface
of the substrate, such that the first precursor and the
second precursor react to form a thin film layer;

astep S304 of purging the surface of the substrate with the
inert gas or the nitrogen; and

a step S305 of repeating the steps S301 to S303 to form
the first inorganic encapsulation layer having a prede-
termined thickness on the surface of the substrate.

8. The method of manufacturing the thin film encapsula-
tion layer according to claim 7, wherein the first precursor
is water vapor, and the second precursor is trimethylalumi-
num.

9. An organic light emitting diode (OLED) display device,
comprising:

a substrate provided with an OLED light emitting device;

and

a thin film encapsulation layer, wherein a method of
manufacturing the thin film encapsulation layer com-
prises:

a step S10 of forming a barrier layer on the substrate,
wherein the barrier layer surrounds the OLED light
emitting device and comprises an organic material
having hydrophobic properties;

a step S20 of forming a first inorganic encapsulation layer
on the substrate, wherein the first encapsulation layer
covers the OLED light emitting device;

a step S30 of removing the barrier layer;

a step S40 of forming an organic encapsulation layer on
a surface of the first inorganic encapsulation layer; and

a step S50 of forming a second inorganic encapsulation
layer on a surface of the organic encapsulation layer,
wherein the second inorganic encapsulation layer cov-
ers the first inorganic encapsulation layer and the
organic encapsulation layer.

10. A method of manufacturing a thin film encapsulation

layer, comprising:

a step S10 of providing a substrate provided with an
organic light emitting diode (OLED) light emitting
device;

a step S20 of forming a barrier layer on the substrate,
wherein the barrier layer surrounds the OLED light

Feb. 6, 2020

emitting device and comprises an organic material
having hydrophobic properties;

a step S30 of forming a first inorganic encapsulation layer
on the substrate, wherein the first encapsulation layer
covers the OLED light emitting device; and

a step S40 of removing the barrier layer.

11. The method of manufacturing the thin film encapsu-
lation layer according to claim 10, further comprising,
before the step S30, performing a hydrophobic plasma
treatment to a surface of the barrier layer for enhancing
hydrophobic properties of the barrier layer.

12. The method of manufacturing the thin film encapsu-
lation layer according to claim 10, wherein the step S40
comprises: cleaning the substrate provided with the first
inorganic encapsulation layer using a plasma cleaning
machine to remove the barrier layer.

13. The method of manufacturing the thin film encapsu-
lation layer according to claim 10, wherein the step S40
comprises: cleaning the substrate provided with the first
inorganic encapsulation layer using an organic solution or an
acidic solution to remove the barrier layer.

14. The method of manufacturing the thin film encapsu-
lation layer according to claim 1, wherein a thickness of the
barrier layer is less than 2 pum.

15. The method of manufacturing the thin film encapsu-
lation layer according to claim 10, wherein the barrier layer
is made using a screen printing or a spot coating process.

16. The method of manufacturing the thin film encapsu-
lation layer according to claim 10, wherein the step S30
comprises:

a step S301 of attaching a first precursor to a surface of the

substrate;

a step S302 of purging the surface of the substrate with an
inert gas or nitrogen,

a step S303 of attaching a second precursor to the surface
of the substrate, such that the first precursor and the
second precursor react to form a thin film layer;

a step S304 of purging the surface of the substrate with the
inert gas or the nitrogen; and

a step S305 of repeating the steps S301 to S303 to form
the first inorganic encapsulation layer having a prede-
termined thickness on the surface of the substrate.

17. The method of manufacturing the thin film encapsu-
lation layer according to claim 16, wherein the first precur-
sor is water vapor, and the second precursor is trimethyl-
aluminum.
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Providing a substrate provided with an organic light emitting
diode (OLED) light emitting device

1

S20
N

Forming a barrier layer on the substrate, wherein the barrier
layer surrounds the OLED light emitting device and includes an
organic material having hydrophobic properties

’

Forming a first inorganic encapsulation layer on the substrate,
wherein the first encapsulation layer covers the OLED light

cmitting device

S40

-

Removing the barrier layer

1

S50

’

Forming an organic encapsulation layer on a surface of the first
inorganic encapsulation layer

1

S60

.

Forming a second inorganic encapsulation layer on a surface of
the organic encapsulation layer, wherein the second inorganic
encapsulation layer covers the first inorganic encapsulation
layer and the organic encapsulation layer
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