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(57) ABSTRACT

A deposition apparatus includes a chamber, a support in the
chamber, the support supporting a substrate, a deposition
source in the chamber, the deposition source being above the
support and emitting one or more deposition materials toward
the substrate, a mask between the support and the deposition
source, the mask including a deposition region having one or
more openings, the one or more deposition materials passing
through the one or more openings, and an edge region having
a plurality of first slits, the edge region surrounding the depo-
sition region, and a first coating layer on a first surface of the
mask, the first surface of the mask facing the substrate.
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FIG. 4
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DEPOSITION APPARATUS, METHOD OF
FORMING THIN FILM BY USING THE
SAME, AND METHOD OF MANUFACTURING
ORGANIC LIGHT-EMITTING DISPLAY
APPARATUS

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] Korean Patent Application No. 10-2014-0111621,
filed on Aug. 26, 2014, in the Korean Intellectual Property
Office, and entitled: “Deposition Apparatus, Method of
Forming Thin Film by Using the Same, and Method of Manu-
facturing Organic Light-Emitting Display Apparatus,” is
incorporated by reference herein in its entirety.

BACKGROUND

[0002] 1.Field

[0003] One or more embodiments relate to a deposition
apparatus, a method of forming a thin film by using the same,
and a method of manufacturing an organic light-emitting
display apparatus.

[0004] 2. Description of the Related Art

[0005] Semiconductor devices, display devices, and other
electronic devices include multiple thin films. There are vari-
ous methods of forming the thin films, one of which is a
deposition method.

[0006] Various raw materials for forming the thin films may
be used in the deposition method. For example, one or more
gases are used. The deposition method may be chemical
vapor deposition (CVD), atomic layer deposition (ALD), or
the like.

[0007] Among display apparatuses, an organic light-emit-
ting display apparatus has a wide viewing angle, a good
contrast, and a fast response speed. Thus, the organic light-
emitting display apparatus has drawn attention as a next-
generation display apparatus.

[0008] The organic light-emitting display apparatus
includes a first electrode, a second electrode facing the first
electrode, an intermediate layer, which includes an emission
layer and is disposed between the first and second electrodes,
and one or more various thin films. A deposition process may
be performed to form the thin films of the organic light-
emitting display apparatus.

SUMMARY

[0009] According to one or more embodiments, a deposi-
tion apparatus includes a chamber, a support in the chamber,
the support supporting a substrate, a deposition source in the
chamber, the deposition source being above the support and
emitting one or more deposition materials toward the sub-
strate, a mask between the support and the deposition source,
the mask including a deposition region having one or more
openings, the one or more deposition materials passing
through the one or more openings, and an edge region having
aplurality of first slits, the edge region surrounding the depo-
sition region, and a first coating layer on a first surface of the
mask, the first surface of the mask facing the substrate.
[0010] The first coating layer may include a plurality of
second slits which overlap at least some of the plurality of the
first slits.

[0011] The deposition apparatus may further include a sec-
ond coating layer which is formed on the mask on an opposite
surface to the surface of the edge region.
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[0012] The first coating layer may include a plurality of
second slits which overlap at least some of the plurality ofthe
first slits, and the second coating layer may include a plurality
of third slits which overlap at least some of the plurality of the
first slits.

[0013] The first coating layer and the second coating layer
may include at least one of silicon oxynitride (SiON), and
silicon nitride (SiNx).

[0014] The mask may be formed of a metal.

[0015] The plurality of the first slits may be formed by at
least one of laser beam machining, wet etching, and dry
etching.

[0016] According to one or more embodiments of the
present invention, a method of forming a thin film, the method
includes: inserting a mask into a chamber; depositing a first
coating layer on a surface of an edge region of the mask, the
surface being in contact with to a substrate, by emitting one or
more deposition materials from the deposition source toward
the mask through a plurality of first slits formed in the edge
region of the mask; arranging the substrate on a support and
arranging the mask on the substrate so that the first coating
layer contacts the substrate; and forming a thin film on the
substrate by emitting the one or more deposition materials
from the deposition source towards the substrate, the one or
more deposition materials passing through a plurality of
openings formed in the mask.

[0017] The first coating layer may include a plurality of
second slits which overlap at least some of the plurality of first
slits.

[0018] Themethod of claim may further include depositing
a second coating layer on the mask on an opposite surface to
the surface of the edge region which is in contact with the
substrate.

[0019] The first coating layer may include a plurality of
second slits which overlap atleast some of the plurality of first
slits, and the second coating layer may include a plurality of
third slits which overlap at least some of the plurality of first
slits.

[0020] In the depositing of the first coating layer and the
depositing of the second coating layer, the substrate may be
disposed outside the chamber.

[0021] The method may further include cleansing the
chamber by inserting remote plasma into the chamber,
wherein the remote plasma may be generated by a cleansing
unit connected to the chamber and the cleansing of the cham-
ber may be performed before the inserting of the mask into the
chamber.

[0022] The method may further include cleansing the
chamber by inserting remote plasma into the chamber,
wherein the remote plasma may be generated by a cleansing
unit connected to the chamber and the cleansing of the cham-
ber may be performed after the forming of the film.

[0023] The mask may be formed of a metal.

[0024] The plurality of first slits may be formed by at least
one of laser beam machining, wet etching, and dry etching,.
[0025] The first coating layer and the second coating layer
may include at least one of silicon oxynitride (SiON), and
silicon nitride (SiNXx).

[0026] According to one or more embodiments, a method
of manufacturing an organic light-emitting display apparatus,
the method includes: inserting a substrate for forming the
organic light-emitting display apparatus into a chamber;
arranging the substrate on a support; arranging a mask on the
substrate, wherein the mask includes: a deposition region
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including one or more openings, an edge region which sur-
rounds the deposition region and includes a plurality of first
slits; a first coating layer which is formed on a surface of the
edge region which is in contact with the substrate and contacts
the substrate; and a second coating layer which is formed on
the mask on an opposite surface to the surface of the edge
region parallel to the substrate, manufacturing the organic
light-emitting display apparatus by emitting one or more
deposition materials for forming a thin film from a deposition
source toward the substrate.

[0027] Themethod may further include forminga first elec-
trode, an intermediate layer including an emission layer, a
second electrode, and an encapsulation layer on the substrate,
wherein the forming of the thin film may include forming the
encapsulation layer.

[0028] The forming of the thin film may include forming a
conductive layer.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029] Features will become apparent to those of ordinary
skill in the art by describing in detail exemplary embodiments
with reference to the attached drawings in which:

[0030] FIG. 1 illustrates a conceptual view of a schematic
structure of a deposition apparatus and an enlarged portion of
the deposition apparatus according to an embodiment;

[0031] FIG. 2 illustrates an enlarged perspective view of a
mask of FIG. 1;
[0032] FIG. 3illustrates a modified example of a first coat-

ing layer and a second coating layer of FIG. 1;

[0033] FIG. 4 illustrates a flowchart of a method of forming
a thin film by using a deposition apparatus according to
another embodiment;

[0034] FIG.5A illustrates a cross-sectional view of a cham-
ber into which a mask is inserted;

[0035] FIG. 5B illustrates a cross-sectional view of an edge
region of a mask on which first and second coating layers are
deposited;

[0036] FIG.5C illustrates a cross-sectional view of an edge
region of a mask on which first and second coating layers are
deposited and contact a substrate;

[0037] FIG. 6 illustrates a schematic conceptual view of a
deposition apparatus according to another embodiment;
[0038] FIG. 7 illustrates a schematic cross-sectional view
of an organic light-emitting display apparatus manufactured
by using a deposition apparatus according to an embodiment;
and

[0039] FIG. 8illustrates an enlarged diagram of an area F of
FIG. 7.

DETAILED DESCRIPTION
[0040] Example embodiments will now be described more

fully hereinafter with reference to the accompanying draw-
ings; however, they may be embodied in different forms and
should not be construed as limited to the embodiments set
forth herein. Rather, these embodiments are provided so that
this disclosure will be thorough and complete, and will fully
convey exemplary implementations to those skilled in the art.
[0041] Inthe drawing figures, the dimensions of layers and
regions may be exaggerated for clarity of illustration. It will
also be understood that when a layer or element is referred to
as being “on” another layer or substrate, it can be directly on
the other layer or substrate, or intervening layers may also be
present. In addition, it will also be understood that when a
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layer is referred to as being “between” two layers, it can be the
only layer between the two layers, or one or more intervening
layers may also be present. Like reference numerals refer to
like elements throughout.

[0042] While such terms as “first”, “second”, etc., may be
used to describe various components, such components must
not be limited to the above terms. The above terms are used
only to distinguish one component from another. An expres-
sion used in the singular encompasses the expression of the
plural, unless it has a clearly different meaning in the context.
In the present specification, it is to be understood that the
terms such as “including”, “having”, and “comprising” are
intended to indicate the existence of the features, numbers,
steps, actions, components, parts, or combinations thereof
disclosed in the specification, and are not intended to preclude
the possibility that one or more other features, numbers, steps,
actions, components, parts, or combinations thereof may
exist or may be added.

[0043] When a certain embodiment may be implemented
differently, a specific process order may be performed differ-
ently from the described order. For example, two consecu-
tively described processes may be performed substantially at
the same time or performed in an order opposite to the
described order.

[0044] FIG. 1is a conceptual view of a schematic structure
of a deposition apparatus 100 according to an embodiment.
FIG. 2 is a perspective view of a mask 140 of FIG. 1.

[0045] Referring to FIG. 1, the deposition apparatus 100
may include a chamber 110, a support 120, a deposition
source 130, and the mask 140. The mask 140 is positioned
between the deposition source 130 and the support 120, such
that a substrate S is between the support 120 and the mask
140. An enlarged portion A of FIG. 1 illustrates a first coating
layer 150 on the mask 140, as will be described in more detail
below.

[0046] The chamber 110 may be connected to a pump (not
shown) in order to control an atmospheric pressure during a
deposition process, and may house and protect the substrate
S, the support 120, and the deposition source 130. In addition,
the chamber 110 may include one or more openings 110a via
which the substrate S and/or the mask 140 are inserted into the
chamber 110.

[0047] The substrate S, on which the deposition process is
to be performed, is disposed on the support 120. While the
deposition process is performed on the substrate S, the sup-
port 120 fixes the substrate S in order to prevent the substrate
S from moving or shaking. To this end, the support 120 may
include a clamp (not shown) for preventing movement or
shaking of the substrate S. Also, the support 120 may include
one or more adsorption holes (not shown) for adsorbing the
substrate S.

[0048] The deposition source 130 is disposed to face the
support 120 and emits deposition materials toward the sub-
strate S to perform the deposition process on the substrate S.
That is, the deposition source 130 is disposed above an upper
surface of the support 120. As a specific example of the
deposition source 130, the deposition source 130 may be a
shower head which emits one or more deposition materials
toward the substrate S.

[0049] Also, a voltage may be applied between the deposi-
tion source 130 and the support 120 so that the deposition
materials, which are emitted from the deposition source 130
toward the substrate S and are in a gaseous state, are changed
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to aplasma state. That is, the deposition apparatus 100 may be
a plasma enhanced chemical vapor deposition (PECVD)
apparatus.

[0050] As adetailed example of a voltage application, volt-
ages may be applied to the support 120 and the deposition
source 130, respectively. However, embodiments are not lim-
ited thereto, and a separate electrode (not shown) may be
arranged on the deposition apparatus 100 in order to generate
plasma between the support 120 and the deposition source
130.

[0051] A size of the deposition source 130 is not limited.
For example, the deposition source 130 may be formed to
have a greater area than the substrate S or a greater area than
the mask 140. The deposition source 130 may form a thin film
on an entire surface of the substrate S.

[0052] Referring to FIGS. 1 and 2, the mask 1401is disposed
between the support 120 and the deposition source 130. The
mask 140 includes a deposition region 141 having openings
141a, through which the deposition materials emitted from
the deposition source 130 pass during the deposition process,
and an edge region 142. The edge region 142 surrounds the
deposition region 141 and includes first slits 142a. The first
slits 142a may be formed by at least one of, e.g., laser beam
machining, wet etching, and dry etching.

[0053] The deposition materials emitted from the deposi-
tion source 130 pass through the openings 141a formed in the
deposition region 141, e.g., during the deposition process,
and form a thin film on the substrate S. The number of open-
ings 141a formed in the mask 140 may vary according to a
size of the mask 140. In general, the openings 141a may have
a greater size than the first slits 142q, e.g., each of the open-
ings 141a may correspond to a display panel to be formed on
the substrate S.

[0054] The first slits 142¢ shown in FIG. 2 have a stripe
shape, but embodiments are not limited thereto, e.g., the first
slits 142a may have a dot shape. The deposition materials
emitted from the deposition source 130 pass through the first
slits 142q of the edge region 14, e.g., during the pre-deposi-
tion process, to form the first coating layer 150.

[0055] The first coating layer 150 is formed on, e.g.,
directly on, the mask 140 via the deposition materials that are
emitted from the deposition source 130 during the pre-depo-
sition process and pass through the first slits 142a. The first
coating layer 150 may be, e.g., on the edge region 142 facing
the substrate S, and may contact the substrate S. For example,
as illustrated in the enlarged portion A of FIG. 1, the first
coating layer 150 may be a discontinuous layer on a surface of
the mask 140 facing the substrate S, such that second slits
150q in the first coating layer 150 may align with correspond-
ing first slits 1424 in the mask 140. The first coating layer 150
may be between, e.g., directly contact both, the substrate S
and the mask 140, while the second slits 150a aligned with the
first slits 1424. Hereinafter, a surface of the mask 140 facing
the substrate S is referred to as a lower surface, and an oppo-
site surface to the lower surface of the mask 140 is referred to
as an upper surface.

[0056] As described previously, the first coating layer 150
is formed on the lower surface of the mask 140, e.g., on the
edge region 142, and the lower surface contacts the substrate
S. The first coating layer 150 may include the second slits
150a which overlap at least some of the first slits 142a.
Accordingly, the first coating layer 150 separates between the
substrate S and the mask 140 during deposition.
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[0057] FIG. 1 shows that a portion of the first coating layer
150, which is adjacent to the first slits 1424, is greater than
other portions of the first coating layer 150. In other words, as
illustrated in the enlarged portion A of FIG. 1, the first coating
layer 150 is not a flat film on the lower surface of the mask
140, but portions of the first coating layer 150 directly adja-
cent the second slits 150a are thicker than portions of the first
coating layer 150 in a center of the lower surface of the mask
140 between two adjacent second slits 150a. This is because
the deposition materials emitted from the deposition source
130 pass through the first slits 142¢ in a downward direction
during the pre-deposition process, and thus, the deposition
materials passing through the first slits 1424 in the downward
direction are deposited on a region adjacent to the first slits
142a. A thickness of the first coating layer 150 may be
changed by adjusting an exposure time of the deposition
source 130 to the mask 140 during the pre-deposition process.
[0058] Ifthe mask 140 were to be adhered to the substrate
S without any structure therebetween, i.e., without the first
coating layer 150 therebetween, the mask 140 would directly
contact a metal, e.g., a cathode electrode (not shown), on the
substrate S during a vacuum deposition, e.g., a chemical
vapor deposition (CVD), a plasma enhanced chemical vapor
deposition (PECVD), or an atomic layer deposition (ALD).
However, since a typical mask is formed of metal, e.g., stain-
less steel (SUS) or aluminum (Al), when the mask contacts
metal, e.g., a cathodeelectrode, on the substrate S, defects due
to static charges, e.g., electrical arcs or electrical burns, may
occur.

[0059] Further, if the mask 140 were to be arranged on the
substrate S to be spaced apart at a regular interval from the
substrate S, i.e., in order to avoid direct contact with the
substrate S, the deposition materials could be deposited on an
unwanted region, e.g., a dead zone of the substrate S. There-
fore, a display defect, e.g., a shadow effect, could occur. It is
necessary to decrease the occurrence frequency of the shadow
effect or prevent the occurrence thereof in order to manufac-
ture a high-definition organic light-emitting display appara-
tus. Therefore, an adhesion degree of the substrate S and the
mask 140 needs to be improved.

[0060] The first coating layer 150 may include at least one
insulating material, e.g., SiION and/or SiN.. Therefore, if the
first coating layer 150 is formed on a surface of the mask 140
in contact with the substrate S, occurrence of defects due to
static charges may be prevented. Also, damage of the mask
140 caused by such defects may be controlled, and thus, a
replacement cycle of the mask 140 during the deposition
process may be extended.

[0061] Referring back to FIG. 1, a second coating layer 160
may be formed on the upper surface of the mask 140, e.g., on
the edge region 142. The second coating layer 160 is formed
during the pre-deposition process when the deposition mate-
rials are emitted from the deposition source 130 in order to
form the first coating layer 150.

[0062] Thesecond coating layer 160 may include third slits
1604 which overlap at least some of the first slits 142a. As
shown in FIG. 1, unlike the first coating layer 150, the second
coating layer 160 is formed to have a flat form on the upper
surface of the mask 140 because the deposition materials
emitted from the deposition source 130 do not pass through
the first slits 142a when the second coating layer 160 is
formed.

[0063] FIG. 3 is an enlarged portion A of FIG. 1 according
to a modified embodiment. Referring to FIG. 3, the first
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coating layer 150 and the second coating layer 160 may be
respectively deposited on the lower and upper surfaces of the
mask 140 as thin films. This may happen when an exposure
time of the mask 140 to the deposition source 130 to form the
firstand second coating layers 150 and 160 of FIG. 1 is greater
than an exposure time of the first and second coating layers
150 and 160 to the deposition source 130.

[0064] Hereinafter, a method of depositing the first and
second coating layers and on a mask and a method of forming
a thin film on the substrate S by using a deposition apparatus
200 including a mask 240 on which the first and second
coating layers and are deposited will be described with ref-
erence to FIGS. 4 to 6.

[0065] FIG. 4 is a flowchart of a method of forming a thin
film by using the deposition apparatus 200. FIGS. SA-5C are
cross-sectional views of stages in the method of FIG. 4, and
FIG. 6 is a schematic conceptual view of the deposition appa-
ratus 200.

[0066] Referring to FIG. 6, the deposition apparatus 200
may include a chamber 210, a support 220, a deposition
source 230, a mask 240, a base plate 270, a power unit 280,
and a cleansing unit 290.

[0067] The chamber 210 may be connected to a pump (not
shown) in order to control an atmospheric pressure during a
deposition process, and houses and protects the substrate S,
the support 220, and the deposition source 230. Also, the
chamber 210 may include one or more openings 210a con-
figured to allow the substrate S or the mask 240 to pass
therethrough.

[0068] The substrate S, on which the deposition process is
to be performed, is arranged on the support 220. When the
deposition process is performed on the substrate S, the sup-
port 220 fixes the substrate S in order to prevent the substrate
S from moving or shaking. Thus, the support 220 may further
include a clamp (not shown) for preventing movement or
shaking of the substrate S. Also, the support 220 may further
include one or more adsorption holes (not shown) for adsorb-
ing the support 120.

[0069] The deposition source 230 is disposed to face the
support 220 and emits one or more materials, i.e., deposition
materials, toward the substrate S in order to perform the
deposition process on the substrate S. That is, the deposition
source 230 is disposed above an upper surface of the support
220. As a specific example, the deposition source 230 may be
a shower head which emits one or more deposition materials
toward the substrate S. Also, the deposition source 230 may
be a diffuser which evenly emits the deposition materials on
an entire surface of the substrate S.

[0070] A size of the deposition source 230 is not limited.
That is, the deposition source 230 may formed to have a
greater size than the substrate S, and by doing so, an even
deposition layer may be formed on the entire surface of the
substrate S.

[0071] The mask 240 is arranged between the support 220
and the deposition source 230, and like the mask 140 shown
in FIGS. 1 and 3, a first coating layer 250 is deposited on the
lower surface of the mask 240, and a second coating layer 260
is deposited on the upper surface of the mask 240. A method
of depositing the first and second coating layers 250 and 260
will be described with reference to FIGS. SA-5C.

[0072] The base plate 270 is arranged on an upper surface
of the deposition source 230. That is, the base plate 270 is
arranged further from the substrate S than the deposition
source 230 and supports the deposition source 230.
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[0073] 1In addition, a voltage may be applied between the
support 220 and the deposition source 230 in order to change
a state of the deposition materials, which are provided in a
direction parallel to the substrate S, from a gaseous state to a
plasma state. As a detailed example, a voltage may be applied
to each of the support 220 and the deposition source 230, and
avoltage may be applied to the base plate 270. Also, when the
voltage is applied in this manner, a ground voltage may be
applied to any one of the support 220, the deposition source
230, and the base plate 270.

[0074] The deposition apparatus 200 includes the power
unit 280 which supplies a voltage in order to change the state
of the deposition materials. The power unit 280 may provide
voltages in various forms, e.g., a radio frequency (RF) volt-
age. However, embodiments are not limited thereto, e.g., a
separate electrode (not shown) may be arranged in the depo-
sition apparatus 200 in order to generate plasma between the
support 220 and the deposition source 230.

[0075] The cleansing unit 290 is connected to the chamber
210. The cleansing unit 290 cleanses the chamber 210 if the
chamber 210 is contaminated while the deposition process is
performed. The cleansing unit 290 generates remote plasma
to cleanse the chamber 210 and may provide the generated
remote plasma to the chamber 210. For example, the cleans-
ing unit 290 receives nitrogen trifluoride (NF;) gas and
changes the NF; gas to a plasma state. Then, the cleansing
unit 290 injects the NF, plasma into the chamber 210 so that
the injected NF; plasma contacts layers formed on an inner
wall of the chamber 210 and cleanse the inner wall.

[0076] Hereinafter, the method of forming a thin film on the
substrate S by using the deposition apparatus 200, and par-
ticularly, the method of depositing the first coating layer 250
and the second coating layer 260 on the mask 240 will be
described with reference to FIGS. 5A to 5C.

[0077] FIG. 5A illustrates a portion of the chamber 210 into
which the mask 240 is inserted, FIG. 5B is a cross-sectional
view of an edge region of the mask 240 on which the first and
second coating layers 250 and 260 are deposited, and FIG.5C
is a cross-sectional view of the edge region of the mask 240 on
which the first and second coating layers 250 and 260 are
deposited contacts the substrate S.

[0078] Referring to FIGS. 4 and 6, before the mask 240 is
inserted into the chamber 210 through the openings 210a of
the chamber 210, the inner area of the chamber 210 is
cleansed by using the cleansing unit 290 (operation S410). A
method of cleansing the chamber 210 by using the cleansing
unit 290 has already been described above.

[0079] After the inner area of the chamber 210 is cleansed
by using the cleansing unit 290, the mask 240 is inserted into
the chamber 210 in operation 5420. FIG. 5A show that the
mask 240 is inserted into the chamber 210.

[0080] Then, as the deposition source 230 starts operating,
and the deposition materials are emitted from the deposition
source 230 toward the mask 240, the first coating layer 250 is
deposited on the lower surface of the edge region 242 of the
mask 240. At the same time, the second coating layer 260 is
deposited on the upper surface of the edge region 242 in
operation 5430. FIG. 5B shows that the first and second
coating layers 250 and 260 are deposited on the mask 240.
[0081] Operation 5430, in which the first and second coat-
ing layers 250 and 260 are deposited on the mask 240, as
shown in FIG. 6B is performed as follows. The deposition
materials emitted from the deposition source 230 reach and
are deposited on the upper surface of the mask 240, and then
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the second coating layer 260 is formed. The deposition mate-
rials that do not reach the upper surface of the mask 240 pass
through the first slits 242a and reach the lower surface of the
mask 240. The deposition materials that reach the lower sur-
face of the mask 240 start to be deposited on a portion of the
lower surface of the mask 240 which is close to the first slits
242a.

[0082] Accordingly, before the second slits 250a formed in
the first coating layer 250 and the third slit 2604 formed in the
second coating layer 260 cover all of the first slits 242a
formed on the mask 240, the deposition process is performed
until the first coating layer 250 has a thickness enough to
prevent friction with a metallic layer formed on the substrate
S, but embodiments are not limited thereto. As shown in FIG,
3, the first and second coating layers 150 and 160 may cover
both the upper and lower surfaces of the mask 140 by extend-
ing a time required to perform the deposition process.
[0083] A process of exposing the mask 240 to the deposi-
tion materials emitted from the deposition source 230 when
the substrate S has not been yet inserted into the chamber 210
is referred to as a pre-deposition process or seasoning. During
the pre-deposition process, a deposition atmosphere is estab-
lished in the chamber 210 before the deposition process is
performed, and residues of the NF; plasma, i.e., fluorine,
which is used as a cleansing gas during a cleansing process, is
removed. In one or more embodiments, the first coating layers
150 and 250 and the second coating layers 160 and 260 are
formed on the edge regions 142 and 242 of the mask 140 and
240 through the pre-deposition process.

[0084] After the first coating layer 250 and the second
coating layer 260 are formed on the upper and lower surfaces
of the edge region 242 of the mask 240, the operation of the
deposition source 230 is temporarily stopped, and the mask
240 is arranged by inserting the substrate S into the chamber
210 so that the first coating layer 250 adheres to the substrate
S in operation S440.

[0085] After the mask 240 is arranged on the substrate S in
order to make the first coating layer 250 adhere the substrate
S (FIG. 5C), the operation of the deposition source 230 is
restarted and the deposition materials are emitted toward and
through the openings in the deposition region of the mask
240. The deposition materials emitted from the deposition
source 230 are deposited on the substrate S via the openings
141a of FIG. 2 formed in the mask 240 (operation S450).
[0086] FIG. 7 is a schematic cross-sectional view of an
organic light-emitting display apparatus 10 manufactured by
using a deposition apparatus, according to an embodiment.
FIG. 8 is an enlarged diagram of an area F of FIG. 7.

[0087] A buffer layer 31, which operates as a planarization
layer on an upper surface of a substrate 30 and prevents
penetration of moisture and impurities in a direction parallel
to the substrate 30, is formed on the substrate 30. A thin film
transistor (TFT) 40, a capacitor 50, and an organic light
emitting device 60 are formed on the buffer layer 31.

[0088] The TFT 40 includes an active layer 41, a gate
electrode 42, and source/drain electrodes 43. The organic
light emitting device 60 includes a first electrode 61, a second
electrode 62, and an intermediate layer 63. The capacitor 50
includes a first capacitor electrode 51 and a second capacitor
electrode 52.

[0089] In particular, the active layer 41 having a predeter-
mined pattern is arranged on an upper layer of the buffer layer
31. The active layer 41 may contain an inorganic semicon-
ductor material, e.g., silicon, an organic semiconductor mate-
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rial, or an oxide semiconductor material, and may be formed
by selectively injecting P-type or N-type dopants into these
materials.

[0090] A gate insulating layer 32 is formed on an upper
surface of the active layer 41. The gate electrode 42 is formed
to face the active layer 41 on an upper surface of the gate
insulating layer 32. The first capacitor electrode 51 may be
formed on the upper surface of the gate insulating layer 32 of
the same material as the gate electrode 42.

[0091] An interlayer insulating layer 33 covers the gate
electrode 42, and the source/drain electrodes 43 are formed
on the interlayer insulating layer 33 and contact a predeter-
mined portion of the active layer 41. The second capacitor
electrode 52 may be formed on the insulating layer 33 of the
same material as the source/drain electrodes 43.

[0092] A passivation layer 34 covers the source/drain elec-
trodes 43, and a separate insulating layer may be further
formed on an upper surface of the passivation layer 34 to
planarize the TFT 40. The first electrode 61 is formed on the
passivation layer 34, and the first electrode 61 may be elec-
trically connected to any one of the source/drain electrodes
43.

[0093] A pixel-defining layer 35 covers the first electrode
61. After a predetermined number of openings 64 are formed
in the pixel-defining layer 35, the intermediate layer 63,
whichincludes an emission layer, is formed in regions limited
by openings 64. The second electrode 62 is formed on the
intermediate layer 63.

[0094] Referring to FIG. 8, an encapsulation layer 70 is
formed on the second electrode 62. The encapsulation layer
70 may contain organic or inorganic materials and may have
a stack structure in which organic materials and inorganic
materials are alternately stacked. As a specific example, the
encapsulation layer 70 may be formed by using the deposition
apparatuses 100 and 200. That is, after the substrate 30, on
which the second electrode 62 is formed, is inserted into the
chamber 110 and 210, a desired shape of the encapsulation
layer 70 may be obtained by using the deposition apparatuses
100 and 200.

[0095] Inparticular, the encapsulation layer 70 includes an
inorganic layer 71 and an organic layer 72, and the inorganic
layer 71 includes a plurality of layers 71a, 716 and 71c. The
organic layer 72 includes a plurality of layers 72a, 726 and
72¢. Inthis case, the plurality of layers 71a, 715 and 71cofthe
inorganic layer 71 may be formed by using the deposition
apparatuses 100 and 200.

[0096] However, embodiments are notlimited thereto. That
is, other insulating layers such as the buffer layer 31, the gate
insulating layer 32, the interlayer insulating layer 33, the
passivation layer 34, and the pixel-defining layer 35 may be
formed by using the deposition apparatuses 100 and 200.
Also, other thin films such as the active layer 41, the gate
electrode 42, the source/drain electrodes 43, the first elec-
trode 61, the intermediate layer 63, and the second electrode
62 may also be formed by using the deposition apparatuses
100 and 200.

[0097] As described above, if the deposition apparatuses
100 and 200 are used, characteristics of deposition layers
formed on the organic light-emitting display apparatus 10 are
improved, and as a result, an electrical characteristic and
definition of the organic light-emitting display apparatus 10
may be improved.

[0098] Also, thin films formed on a liquid crystal display
apparatus or other display apparatuses other than the organic
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light-emitting display apparatus 10 may be formed by using
the deposition apparatuses 100 and 200. However, embodi-
ments are not limited thereto, and thin films to be variously
used may be formed by using the deposition apparatuses 100
and 200.

[0099] By way of summation and review, it is difficult to
deposit large thin films as intended in order to manufacture a
large-sized organic light-emitting display apparatus having
improved definition. Also, there is a limit in improving the
efficiency of a process for forming the thin films.

[0100] Therefore, as described above, according to the one
or more of the above embodiments, a deposition apparatus, a
method of forming a thin film by using the same, and a
method of manufacturing an organic light-emitting display
apparatus may minimize a defect regarding static electricity,
which results from a contact of a mask to a substrate.

[0101] Example embodiments have been disclosed herein,
and although specific terms are employed, they are used and
are to be interpreted in a generic and descriptive sense only
and not for purpose of limitation. In some instances, as would
be apparent to one of ordinary skill in the art as of the filing of
the present application, features, characteristics, and/or ele-
ments described in connection with a particular embodiment
may be used singly or in combination with features, charac-
teristics, and/or elements described in connection with other
embodiments unless otherwise specifically indicated.
Accordingly, it will be understood by those of skill in the art
that various changes in form and details may be made without
departing from the spirit and scope of the present invention as
set forth in the following claims.

What is claimed is:

1. A deposition apparatus, comprising:

a chamber;

a support in the chamber, the support supporting a sub-
strate:

a deposition source in the chamber, the deposition source
being above the support and emitting one or more depo-
sition materials toward the substrate;

amask between the support and the deposition source, the
mask including:

a deposition region having one or more openings, the
one or more deposition materials passing through the
one or more openings, and

an edge region having a plurality of first slits, the edge
region surrounding the deposition region; and

a first coating layer on a first surface of the mask, the first
surface of the mask facing the substrate.

2. The deposition apparatus as claimed in claim 1, wherein
the first coating layer includes a plurality of second slits
overlapping at least some of the plurality of the first slits.

3. The deposition apparatus as claimed in claim 1, further
comprising a second coating layer on a second surface of the
mask, the second surface of the mask being opposite the first
surface of the mask.

4. The deposition apparatus as claimed in claim 3, wherein
the first coating layer includes a plurality of second slits
overlapping at least some of the plurality of the first slits, and
the second coating layer includes a plurality of third slits
overlapping at least some of the plurality of the first slits.

5. The deposition apparatus as claimed in claim 3, wherein
the first coating layer and the second coating layer include at
least one of silicon oxynitride (SiON), and silicon nitride
(SiN,).
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6. The deposition apparatus as claimed in claim 1, wherein
the mask includes metal.

7. The deposition apparatus as claimed in claim 1, wherein
the first coating layer is on the edge region of the mask, the
first coating layer including portions adjacent to the first slits.

8. A method of forming a thin film, the method comprising:

inserting a mask into a chamber;,

depositing a first coating layer on a first surface of the

mask, the first surface of the mask facing a substrate, by
emitting one or more deposition materials from a depo-
sition source toward the mask through a plurality of first
slits formed in the mask;

arranging the substrate on a support, such that the first

coating layer on the first surface of the mask contacts the
substrate; and

forming a thin film on the substrate by emitting the one or

more deposition materials from the deposition source
towards the substrate through a plurality of openings in
the mask.

9. The method as claimed in claim 8, wherein the first
coating layer includes a plurality of second slits overlapping
at least some of the plurality of first slits.

10. The method as claimed in claim 8, further comprising
depositing a second coating layer on a second surface of the
mask, the second surface of the mask being opposite the first
surface of the mask.

11. The method as claimed in claim 10, wherein the first
coating layer includes a plurality of second slits overlapping
at least some of the plurality of the first slits, and the second
coating layer includes a plurality of third slits overlapping at
least some of the plurality of the first slits.

12. The method as claimed in claim 10, wherein during
deposition of the first coating layer and the second coating
layer, the substrate is maintained outside the chamber.

13. The method as claimed in claim 8, further comprising
cleansing the chamber by inserting remote plasma into the
chamber, the remote plasma being generated by a cleansing
unit connected to the chamber, and the cleansing of the cham-
ber being performed before inserting the mask into the cham-
ber.

14. The method as claimed in claim 8, further comprising
cleansing the chamber by inserting remote plasma into the
chamber, the remote plasma being generated by a cleansing
unit connected to the chamber, and the cleansing of the cham-
ber being performed after forming of the film.

15. The method as claimed in claim 8, wherein the mask is
formed of a metal.

16. The method as claimed in claim 8, wherein the plurality
of first slits are formed by at least one of laser beam machin-
ing, wet etching, and dry etching.

17. The method as claimed in claim 10, wherein the first
coating layer and the second coating layer include at least one
of silicon oxynitride (SiON) and silicon nitride (SiN,).

18. A method of manufacturing an organic light-emitting
display apparatus, the method comprising:

inserting a substrate for forming the organic light-emitting

display apparatus into a chamber;

arranging the substrate on a suppott;

arranging a mask on the substrate, wherein the mask

includes:

a deposition region including one or more openings,

an edge region surrounding the deposition region and
including a plurality of first slits,
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a first coating layer which on a surface of the edge
region, the first coating being in contact with the sub-
strate, and

a second coating layer on an opposite surface of the
mask relative to the first coating; and

manufacturing the organic light-emitting display apparatus

by emitting one or more deposition materials for form-

ing a thin film from a deposition source toward the
substrate.

19. The method as claimed in claim 18, further comprising
forming a first electrode, an intermediate layer including an
emission layer, a second electrode, and an encapsulation layer
on the substrate,

wherein forming the thin film includes forming the encap-

sulation layer.

20. The method as claimed in claim 18, wherein forming
the thin film includes forming a conductive layer.

I I T T
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