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ABSTRACT

A deposition apparatus for performing a deposition process
on a substrate includes: an injection unit including a plasma
generating member which receives a raw material gas and
converts the raw material gas to a deposition source material
in aradical form; and a plasma processor disposed adjacent to
the injection unit and facing a side of the injection unit,
wherein the plasma processor performs a plasma process in a
direction facing the substrate.
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DEPOSITION APPARATUS, METHOD OF
FORMING THIN FILM USING THE
DEPOSITION APPARATUS, AND METHOD
OF MANUFACTURING ORGANIC LIGHT
EMITTING DISPLAY APPARATUS USING
THE DEPOSITION APPARATUS

[0001] This application claims priority to Korean Patent
Application No. 10-2013-0088265, filed on Jul. 25,2013, and
all the benefits accruing therefrom under 35 U.S.C. §119, the
content of which in its entirety is herein incorporated by
reference.

BACKGROUND

[0002] 1.Field

[0003] One or more embodiments of the invention relate to
a deposition apparatus, a method of forming a thin film using
the deposition apparatus, and a method of manufacturing an
organic light emitting display apparatus using the deposition
apparatus, and more particularly, to a deposition apparatus
which efficiently performs a deposition process and improves
characteristics of a deposition film, a method of forming a
thin film using the deposition apparatus, and a method of
manufacturing an organic light emitting display apparatus
using the deposition apparatus.

[0004] 2. Description of the Related Art

[0005] Semiconductor devices, display apparatuses and
other electronic devices include a plurality of thin films. One
of various methods of forming the plurality of thin films is a
deposition method.

[0006] In the deposition method, various raw materials for
forming thin films may be used, such as a gas. The deposition
method includes a chemical vapor deposition (“CVD”)
method and an atomic layer deposition (“ALD”) method, for
example.

[0007] Anorganiclightemitting display apparatus is one of
the display apparatuses that receive attention as a next gen-
eration display apparatus due to a wide viewing angle, high
contrast and a quick response speed.

[0008] The organic light emitting display apparatus
includes an intermediate layer that includes an organic emis-
sion layer between first and second electrodes facing each
other, and at least one of various thin films. Here, a deposition
process may be performed to form a thin film of the organic
light emitting display apparatus.

[0009] However, as the organic light emitting display appa-
ratus becomes larger with high resolution, forming a large
thin film having a desired characteristic may not be effec-
tively performed with high efficiency of a process.

SUMMARY

[0010] One or more embodiments of the invention include
a deposition apparatus capable of efficiently performing a
deposition process and easily improving characteristics of a
deposition film, a method of forming a thin film using the
deposition apparatus, and a method of manufacturing an
organic light emitting display apparatus using the deposition
apparatus.

[0011] Additional aspects will be set forth in part in the
description which follows and, in part, will be apparent from
the description, or may be learned by practice ofthe presented
embodiments.

[0012] According to an exemplary embodiment of the
invention, a deposition apparatus for performing a deposition
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process on a substrate includes: an injection unit including a
plasma generating member which receives a raw material gas
and converts the raw material gas to a deposition source
material in a radical form; and a plasma processor disposed
adjacent to the injection unit and facing a side of the injection
unit, where the plasma processor performs a plasma process
in a direction facing the substrate.

[0013] In an exemplary embodiment, the plasma generat-
ing member may have a hollow pillar shape, and the deposi-
tion apparatus may further include a filament member dis-
posed inside the plasma generating member.

[0014] Inanexemplary embodiment, the injection unit may
further include a support bar which supports the filament
member, where the filament member may be wound up on the
support bar.

[0015] In an exemplary embodiment, the deposition appa-
ratus may further include an intermediate unit disposed
between the plasma generating member and the filament
member, and having a hollow pillar shape.

[0016] In an exemplary embodiment, a plurality of first
holes may be defined in the intermediate unit in a region
facing the substrate, and a plurality of second holes may be
defined in the intermediate unit in a region facing away from
the substrate.

[0017] In an exemplary embodiment, the plasma generat-
ing member may include a nozzle facing the substrate, and an
inlet hole facing away from the substrate.

[0018] In an exemplary embodiment, the plasma generat-
ing member may receive a voltage.

[0019] Inanexemplary embodiment, the plasma processor
may include a first plasma processor and a second plasma
processor, which are disposed on two sides of the injection
unit, respectively.

[0020] In an exemplary embodiment, the deposition pro-
cess may be performed on the substrate as the substrate moves
with respect to the deposition apparatus, and the plasma pro-
cessor may be disposed on a side of the injection unit sub-
stantially in parallel to a moving direction of the substrate.
[0021] In an exemplary embodiment, the deposition pro-
cess may be performed on the substrate as the injection unit
and the plasma processor integrally move with respect to the
substrate, and the plasma processor may be disposed ona side
of the injection unit substantially in parallel to a moving
direction of the injection unit and plasma processor.

[0022] Inanexemplary embodiment, the plasma processor
may include an electrode member which generates plasma
and a base member which supports the electrode member.
[0023] Inanexemplary embodiment, a reaction space may
be defined between the electrode member and the base mem-
ber, and the plasma may be generated in the reaction space.
[0024] In an exemplary embodiment, the reaction space
may be separated from the injection unit.

[0025] In an exemplary embodiment, a through hole may
be defined in the base member, and a reaction gas to generate
the plasma may be supplied through the through hole.
[0026] In an exemplary embodiment, the deposition appa-
ratus may further include a diffuser disposed between the
base member and the electrode member, and a plurality of
dispersion holes is defined on the diffuser.

[0027] Inanexemplary embodiment, the electrode member
may include a cooling line disposed an inside thereof.
[0028] Inanexemplary embodiment, the injection unit may
include a housing disposed to correspond to a surface of the
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plasma generating member, and the base member and the
housing may be integrally formed as a single unitary and
indivisible unit.

[0029] In an exemplary embodiment, a plurality of slits
may be defined in the electrode member.

[0030] Inanexemplary embodiment, the injection unit and
the plasma processor may be disposed closer to or farther
from a surface of a ground than the substrate.

[0031] Inanexemplary embodiment, the injection unit, the
plasma processor and the substrate may be disposed substan-
tially perpendicular to a surface of the ground.

[0032] According to another exemplary embodiment of the
invention, a method of forming a thin film on a substrate using
a deposition apparatus, the method includes: receiving a raw
material gas, converting the raw material gas to a deposition
source material in a radical form, and supplying the deposi-
tion source material to the substrate using a plasma generat-
ing member of an injection unit of the deposition apparatus;
and performing a plasma process in a direction facing the
substrate using a plasma processor of the deposition appara-
tus, where the plasma processor is disposed adjacent to the
injection unit and facing a side of the injection unit.

[0033] In an exemplary embodiment, the performing the
plasma process may include using the raw material gas.
[0034] In an exemplary embodiment, the performing the
plasma process may include using a gas different from the
raw material gas.

[0035] In an exemplary embodiment, the performing the
plasma process may include using a gas selected indepen-
dently of a material in the thin film.

[0036] In an exemplary embodiment, the plasma generat-
ing member may have a hollow pillar shape, the deposition
apparatus may include a filament disposed inside the plasma
generating member, and the filament member may emit heat
and thermions.

[0037] According to another exemplary embodiment of the
invention, a method of manufacturing an organic light emit-
ting display apparatus using a deposition apparatus includes:
providing a layer on a substrate of the organic light emitting
display apparatus, where the providing the layer includes:
receiving a raw material gas, converting the raw material gas
to a deposition source material in a radical form, and supply-
ing the deposition source material to the substrate using a
plasma generating member of an injection unit of the depo-
sition apparatus; and performing a plasma process in a direc-
tion facing the substrate using a plasma processor of the
deposition apparatus, where the plasma processor disposed
adjacent to the injection unit and facing a side of the injection
unit.

[0038] In an exemplary embodiment, the organic light
emitting display apparatus may include: a first electrode; an
intermediate layer including an organic emission layer; a
second electrode; and an encapsulation layer, and the provid-
ing the layer may further include providing the encapsulation
layer on the second electrode disposed on the substrate.
[0039] In an exemplary embodiment, the providing the
layer may further include providing an insulating film.
[0040] In an exemplary embodiment, the providing the
layer may further include providing a conductive film.

BRIEF DESCRIPTION OF THE DRAWINGS

[0041] These and/or other features of the invention will
become apparent and more readily appreciated from the fol-
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lowing description of the embodiments, taken in conjunction
with the accompanying drawings, in which:

[0042] FIG. 1 is a schematic diagram showing an exem-
plary embodiment of a deposition apparatus, according to the
invention;

[0043] FIG. 2 is an enlarged view of an injection unit of
FIG. 1,
[0044] FIG. 3 is a perspective view schematically illustrat-

ing an alternative exemplary embodiment of a deposition
apparatus, according to the invention;

[0045] FIG. 4 is an enlarged view of an injection unit of
FIG. 3;

[0046] FIG. 5isacross-sectional view taken along line V-V
of FIG. 3;

[0047] FIG. 6 is a schematic diagram showing another

alternative exemplary embodiment ofa deposition apparatus,
according to the invention;

[0048] FIG. 7 is a schematic diagram showing another
alternative exemplary embodiment ofa deposition apparatus,
according to the invention;

[0049] FIG. 8 is a schematic diagram showing another
alternative exemplary embodiment ofa deposition apparatus,
according to the invention;

[0050] FIG. 9is a cross-sectional view schematically illus-
trating an exemplary embodiment of an organic light emitting
display apparatus manufactured using a deposition apparatus,
according to the invention; and

[0051] FIG. 10 is an enlarged view of a region F of FIG. 9.
DETAILED DESCRIPTION
[0052] The invention now will be described more fully

hereinafter with reference to the accompanying drawings, in
which various embodiments are shown. This invention may,
however, be embodied in many 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 the scope of the invention to those skilled in the art.
Like reference numerals refer to like elements throughout.
[0053] It will be understood that when an element is
referred to as being “on” another element, it can be directly on
the other element or intervening elements may be present
therebetween. In contrast, when an element is referred to as
being “directly on” another element, there are no intervering
elements present.

[0054] Itwill be understood that, although the terms “first,”
“second,” “third” etc. may be used herein to describe various
elements, components, regions, layers and/or sections, these
elements, components, regions, layers and/or sections should
not be limited by these terms. These terms are only used to
distinguish one element, component, region, layer or section
from another element, component, region, layer or section.
Thus, “a first element,” “component,” “region,” “layer” or
“section” discussed below could be termed a second element,
component, region, layer or section without departing from
the teachings herein.

[0055] The terminology used herein is for the purpose of
describing particular embodiments only and is not intended to
be limiting. As used herein, the singular forms “a,” “an,” and
“the” are intended to include the plural forms, including “at
least one,” unless the content clearly indicates otherwise.
“Or” means “and/or.” As used herein, the term “and/or”
includes any and all combinations of one or more of the
associated listed items. It will be further understood that the
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terms “comprises” and/or “comprising,” or “includes” and/or
“including” when used in this specification, specify the pres-
ence of stated features, regions, integers, steps, operations,
elements, and/or components, but do not preclude the pres-
ence or addition of one or more other features, regions, inte-
gers, steps, operations, elements, components, and/or groups
thereof.

[0056] Furthermore, relative terms, such as “lower” or
“bottom” and “upper” or “top,” may be used herein to
describe one element’s relationship to another elements as
illustrated in the Figures. It will be understood that relative
terms are intended to encompass different orientations of the
device in addition to the orientation depicted in the Figures.
For example, ifthe device in one of the figures is turned over,
elements described as being on the “lower” side of other
elements would then be oriented on “upper” sides of the other
elements. The exemplary term “lower,” can therefore, encom-
passes both an orientation of “lower” and “upper,” depending
on the particular orientation of the figure. Similarly, if the
device in one of the figures is turned over, elements described
as “below” or “beneath” other elements would then be ori-
ented “above” the other elements. The exemplary terms
“below” or “beneath” can, therefore, encompass both an ori-
entation of above and below.

[0057] “About” or “approximately” as used herein is inclu-
sive of the stated value and means within an acceptable range
of deviation for the particular value as determined by one of
ordinary skill in the art, considering the measurement in
question and the error associated with measurement of the
particular quantity (i.e., the limitations of the measurement
system). For example, “about” can mean within one or more
standard deviations, or within £30%, 20%, 10%, 5% of the
stated value.

[0058] Unless otherwise defined, all terms (including tech-
nical and scientific terms) used herein have the same meaning
as commonly understood by one of ordinary skill in the art to
which this disclosure belongs. It will be further understood
that terms, such as those defined in commonly used dictio-
naries, should be interpreted as having a meaning that is
consistent with their meaning in the context of the relevant art
and the present disclosure, and will not be interpreted in an
idealized or overly formal sense unless expressly so defined
herein.

[0059] Exemplary embodiments are described herein with
reference to cross section illustrations that are schematic
illustrations of idealized embodiments. As such, variations
from the shapes of the illustrations as a result, for example, of
manufacturing techniques and/or tolerances, are to be
expected. Thus, embodiments described herein should not be
construed as limited to the particular shapes of regions as
illustrated herein but are to include deviations in shapes that
result, for example, from manufacturing. For example, a
region illustrated or described as flat may, typically, have
rough and/or nonlinear features. Moreover, sharp angles that
are illustrated may be rounded. Thus, the regions illustrated in
the figures are schematic in nature and their shapes are not
intended to illustrate the precise shape of a region and are not
intended to limit the scope of the present claims.

[0060] FIG. 1 is a schematic diagram showing an exem-
plary embodiment ofa deposition apparatus 100, according to
the invention, and FIG. 2 is an enlarged view of an injection
unit 110 of FIG. 1.

[0061] Referring to FIGS. 1 and 2, the deposition apparatus
100 includes the injection unit 110 and a plasma processor
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unit. The plasma processor unit includes a first plasma pro-
cessor 120 and a second plasma processor 130.

[0062] In an exemplary embodiment, the deposition appa-
ratus 100 may include a chamber 101 to effectively control
atmosphere of a deposition process. In such an embodiment,
the injection unit 110 and the first and second plasma proces-
sors 120 and 130 may be disposed in the chamber 101. Here,
the injection unit 110 and the first and second plasma proces-
sors 120 and 130 may be disposed to face the inside (e.g., a
predetermined portion of inner space) of the chamber 101
such that at least the deposition process is performed in the
chamber 101.

[0063] The chamber 101 may be connected to a pump (not
shown) to control a pressure atmosphere of the deposition
process, and may include an entry hole (not shown) through
which a substrate S may be provided thereinto, e.g., enter
thereinto.

[0064] The injection unit 110 injects a deposition source
material into the substrate S to form a deposition film on the
substrate S.

[0065] Inanexemplary embodiment, the injection unit 110
includes a plasma generating member 112. The plasma gen-
erating member 112 includes an inlet hole 1124 and a nozzle
1125b. The nozzle 1125 is defined, e.g., formed, in a bottom
portion of the plasma generating member 112 to face the
substrate S, and the inlet hole 112a is defined opposite to the
nozzle 1125, e.g., in a top portion of the plasma generating
member 112.

[0066] In such an embodiment, a raw material gas is trans-
mitted to an inner space of the plasma generating member 112
through the inlet hole 1124. The raw material gas is converted
to adeposition source material ina radical form by the plasma
generating member 112, and the deposition source material is
transmitted to the substrate S through the nozzle 1125 of the
plasma generating member 112 to form a deposition film on
the substrate S.

[0067] Theplasma generating member 112 may function as
an electrode to which a voltage is applied. In such an embodi-
ment, the plasma generating member 112 may have a hollow
pillar shape, for example.

[0068] Inan alternative exemplary embodiment, a filament
member 111 may be further included in the plasma generat-
ing member 112. In such an embodiment, the filament mem-
ber 111 is disposed in the inner space of the plasma generating
member 112 having the hollow pillar shape. In such an
embodiment, a power source (not shown) for applying power
may be connected to the filament member 111, such that heat
and thermions are emitted from the filament member 111. In
such an embodiment, the heat and thermions generate sec-
ondary electrons by colliding with a gas around the filament
member 111.

[0069] The filament member 111 may include a material
having a high electron emission coefficient, for example, a
metal material or a ceramic material, but not being limited
thereto. In one exemplary embodiment, for example, the
metal material of the filament member 111 may include tung-
sten, tantalum, titanium, or a combination thereof. In one
exemplary embodiment, for example, the ceramic material of
the filament member 11 may include lanthanum hexaboride
(LaBy), barium oxide (BaO), strontium oxide (SrO), or a
combination thereof.

[0070] The filament member 111 is supported by a support
bar 115. In an exemplary embodiment, as shown in F1G. 2, the
filament member 111 and the support bar 115 are spaced apart
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from each other. In an alternative exemplary embodiment, the
filament member 111 and the support bar 115 may contact
each other, e.g., at least a portion of the filament member 111
and the support bar 115 may be in contact with each other,
such that the filament member 111 may be stably disposed by
the support bar 115. In such an embodiment, the filament
member 111 may be wound up on the support bar 115 a
plurality of times in a single direction such that the filament
member 111 may have a shape of a coil.

[0071] Insuchanembodiment, where the filament member
111 includes the material having a high electron emission
coefficient, the filament member 111 emits thermions. Such
heat and thermions allows the raw material gas received from
the inlethole 1124 of the plasma generating member 112 to be
effectively and efficiently converted to a radical form. In such
an embodiment, an amount of the raw material gas converted
to the radical form is increased and a converting speed is
increased.

[0072] In an exemplary embodiment, a temperature on a
surface of the filament member 111 may be increased up to
1,500° C. such that radiant heat emitted from the filament
member 111 increases converting efficiency of the raw mate-
rial gas to the radical form.

[0073] In such an embodiment, the heat and thermions
emitted from the filament member 111 collide with adjacent
gases, €.g., the raw material gas and an inert gas for generating
plasma, to generate secondary electrons, and such secondary
electrons also increase the converting efficiency of the raw
material gas to the radical form.

[0074] Each of the first and second plasma processors 120
and 130 are disposed on a side of the injection unit 110. In an
exemplary embodiment, the first and second plasma proces-
sors 120 and 130 are disposed adjacent to the injection unit
110 and to face two sides of the injection unit 110, respec-
tively.

[0075] The first plasma processor 120 includes a base
member 121 and an electrode member 122. The electrode
member 122 of the first plasma processor 120 generates
plasma. The base member 121 of the first plasma processor
120 supports the electrode member 122 of the first plasma
processor 120. The second plasma processor 130 includes a
base member 131 and an electrode member 132. The elec-
trode member 132 of the second plasma processor 130 gen-
erates plasma. The base member 131 of the second plasma
processor 130 supports the electrode member 132 of the
second plasma processor 130.

[0076] The first or second plasma processor 120 or 130
performs a plasma process on a deposition film using the
deposition source material in the radical form on the substrate
S through the injection unit 110. In an exemplary embodi-
ment, by performing the plasma process on the deposition
film formed through the injection unit 110, purity of the
deposition film may be increased and impurities may be
removed from the deposition film, thereby substantially
improving characteristics of the deposition film.

[0077] Operations and effects of such an embodiment of
the deposition apparatus 100 shown in FIGS. 1 and 2 will now
be described in greater detail.

[0078] When the substrate S, which is a deposition target
object, is put into the chamber 101 and disposed to corre-
spond to the injection unit 110, the deposition process is
performed on the substrate S. In an exemplary embodiment,
as shown in FIG. 1, the deposition process may be performed
while the substrate S is moved in a first direction M1 or a
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second direction M2 opposite to the first direction M1. In an
alternative exemplary embodiment, the deposition process
may be performed while the substrate S is fixed.

[0079] At least some of the raw material gas received
through the inlet hole 1124 of the injection unit 110 is con-
verted to the deposition source material in the radical form by
the plasma generating member 112. The deposition source
material is injected into the substrate S through the nozzle
1125 to form a deposition film. In such an embodiment, the
heat and thermions emitted from the filament member 111
increases the converting efficiency of the raw material gas to
the radical form. Accordingly, the characteristics of the depo-
sition film are substantially improved.

[0080] In an exemplary embodiment, the first and second
plasma processors 120 and 130 are disposed adjacent to the
injection unit 110 and generate plasma to improve the con-
verting efficiency of the raw material gas to the radical form.
In such an embodiment, where the first and second plasma
processors 120 and 130 are disposed adjacent to the injection
unit 110 in the first or second direction M1 or M2, for
example, when the substrate S is moved in the first direction
M1, the substrate S corresponds to the second plasma proces-
sor 130 after the deposition process is performed through the
injection unit 110, and a plasma process is performed on the
substrate S through the second plasma processor 130.
Accordingly, a material that is not completely converted to a
radical form on the substrate S is converted to a radical form,
thereby substantially improving purity of the deposition film.
[0081] The first plasma processor 120 operates in the same
manner as the second plasma processor 130 described above
when the substrate S is moved in the second direction M2.
[0082] In an exemplary embodiment, the first and second
plasma processors 120 and 130 may generate plasma by
receiving various gases, for example, gases including the raw
material gas supplied from the injection unit 110. In such an
embodiment, the injection unit 110 and the first and second
plasma processors 120 and 130 convert the raw material gas
to the deposition source material in the radical form a plural-
ity of times, and thus the converting efficiency of the raw
material gas to the deposition source material is substantially
improved. As a result, the characteristics of the deposition
film are substantially improved.

[0083] Inoneexemplary embodiment, for example, when a
deposition film containing silicon nitride (Si,N, ) is formed on
the substrate S, silane (SiH, ), ammonia (NH;) or nitrogen gas
(N,) may be used as the raw material gas. In such an embodi-
ment, when NH; or N, that are relatively difficult to be con-
verted to a radical form are included the raw material gas, the
raw material gas including NH, or N, is supplied through the
injection unit 110, and also through the first and second
plasma processors 120 and 130, such that the raw material gas
is converted to the radical form using the injection unit 110
and the first and second plasma processors 120 and 130 and
injected into the substrate S. Accordingly, the characteristics
of the deposition film are substantially improved.

[0084] However, embodiments of the invention are not lim-
ited thereto. In an alternative exemplary embodiment, the first
and second plasma processors 120 and 130 may generate
plasma using a gas different from the raw material gas sup-
plied from the injection unit 110, e.g., a gas selected indepen-
dently of the raw material of the deposition film. In such an
embodiment, the first and second plasma processors 120 and
130 may use an argon (Ar) gas, for example, to generate
plasma.
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[0085] 1In such an embodiment, by improving the convert-
ing efficiency from the raw material gas to the deposition
source material, the deposition film is effectively and effi-
ciently formed on the substrate S with predetermined charac-
teristics.

[0086] FIG. 3 is a perspective view schematically illustrat-
ing an alternative exemplary embodiment of a deposition
apparatus 200, according to the invention. FIG. 4 is an
enlarged view of an injection unit 210 of FIG. 3, and FIG. 5 is
a cross-sectional view taken along line V-V of FIG. 3.
[0087] Referring to FIGS. 3 through 5, the deposition appa-
ratus 200 includes the injection unit 210 and a plasma pro-
cessor. The plasma processor includes a first plasma proces-
sor 220 and a second plasma processor 230.

[0088] The deposition apparatus 200 may further include a
chamber (not shown) for effectively controlling atmosphere
of a deposition process.

[0089] The injection unit 210 injects a deposition source
material into a substrate (not shown) to form a deposition film
on the substrate, which is a deposition target object.

[0090] In such an embodiment, the injection unit 210
includes a housing 202, and a plasma generating member 212
below the housing 202. The housing 202 includes a supply
unit 205 thereon, and a raw material gas is supplied through
the supply unit 205. A shape and number of the supply units
205 may be variously determined based on a size of the
substrate on which the deposition process is to be performed.
[0091] The plasma generating member 212 includes an
inlet hole 212a and anozzle 2125. The nozzle 2125 is defined
in a bottom portion of the plasma generating member 212 to
face the substrate, and the inlet hole 2124 is defined opposite
to the nozzle 2125, e.g., in a top portion of the plasma gener-
ating member 212.

[0092] The raw material gas supplied through the supply
unit 205 is transmitted to an inner space of the plasma gen-
erating member 212 through the inlet hole 212a. The raw
material gas is converted to a deposition source material in a
radical form by the plasma generating member 212, and the
deposition source material is transmitted to the substrate
through the nozzle 2125 of the plasma generating member
212, thereby forming a deposition film on the substrate.
[0093] Theplasmagenerating member 212 may function as
an electrode on which a voltage is applied. The plasma gen-
erating member 212 may have a hollow pillar shape.

[0094] A filament member 211 may be disposed in the
plasma generating member 212. In an exemplary embodi-
ment, the filament member 211 is disposed in the inner space
of the plasma generating member 212 having the hollow
pillar shape. A power source (not shown) for applying a
voltage is connected to the filament member 211. Accord-
ingly, heat and thermions are emitted from the filament mem-
ber 211. The heat and thermions may collide with a gas
around the filament member 211 to generate secondary elec-
trons.

[0095] The filament member 211 may include one of vari-
ous materials. In an exemplary embodiment, the filament
member 211 may contain a material having a high electron
emission coefficient, for example, a metal material or a
ceramic material. In one exemplary embodiment, for
example, the metal material of the filament member 211
includes tungsten, tantalum, titanium, or a combination
thereof. In one exemplary embodiment, for example, the
ceramic material of the filament member 211 includes LaB,
BaO, SrO, or a combination thereof.
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[0096] The filament member 211 is supported by a support
bar 215. In anexemplary embodiment, as shown in F1G. 4, the
filament member 211 and the support bar 215 are spaced apart
from each other. In an alternative exemplary embodiment, the
filament member 211 and the support bar 215 may contact
each other. Accordingly, the filament member 211 may be
stably disposed by the support bar 215. In such an embodi-
ment, the filament member 211 may be wound up on the
support bar 215 a plurality of times in a single direction. In
one exemplary embodiment, for example, the filament mem-
ber 211 may have a shape of a coil.

[0097] The filament member 211 may include the material
having a high electron emission coefficient, and thus emits
thermions. Suchheat and thermions emitted from the filament
member 211 allows the raw material gas received from the
inlet hole 2124 of the plasma generating member 212 to be
efficiently and effectively converted to a radical form. In such
an embodiment, an amount of the raw material gas converted
to the radical form is increased and a converting speed is
increased.

[0098] Inanexemplary embodiment, as shownin FIG. 4, an
intermediate unit 213 may be disposed between the plasma
generating member 212 and the filament member 211. In an
alternative exemplary embodiment, the intermediate unit 213
may be omitted. In an exemplary embodiment, the interme-
diate unit 213 may have a hollow pillar shape. The interme-
diate unit 213 includes a first hole 213a and a second hole
213b. In an exemplary embodiment, as shown in FIG. 4, the
intermediate unit 213 includes a plurality of first holes 2134
and a plurality of second holes 2135, where the first hole 213a
is defined in a region of the intermediate unit 213 close to the
supply unit 205, e.g., on a top surface of the intermediate unit
213, and the second hole 2135 is defined in a region of the
intermediate unit 213 close to the nozzle 2125, e.g., on a
bottom surface of the intermediate unit 213.

[0099] In an exemplary embodiment, the first hole 213a of
the intermediate unit 213 is formed to correspond to the inlet
hole 212a of the plasma generating member 212, and the
second hole 2135 of the intermediate unit 213 is formed to
correspond to the nozzle 2125 of the plasma generating mem-
ber 212.

[0100] The intermediate unit 213 may allow the raw mate-
rial gas to uniformly move. In an exemplary embodiment, the
first and second holes 213a and 2135 of the intermediate unit
213 allows the raw material gas to uniformly move to the
filament member 211 without being locally concentrated. In
such an embodiment, the deposition source material in the
radical form uniformly moves through the first and second
holes 213a and 2135 of the intermediate unit 213.

[0101] The first and second plasma processors 220 and 230
are disposed on two sides of the injection unit 210, respec-
tively. In an exemplary embodiment, the first and second
plasma processors 220 and 230 may be disposed adjacent to
the injection unit 210 and to respectively face two opposing
sides of the injection unit 210.

[0102] The first plasma processor 220 includes a base
member 221 and an electrode member 222. The electrode
member 222 generates plasma, and the base member 221
supports the electrode member 222.

[0103] Inanexemplary embodiment, the base member 221
includes a through hole 226 defined thereon to receive a
reaction gas for generating plasma through the through hole
226. The electrode member 222 generates plasma using the
reaction gas. In one exemplary embodiment, for example,
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plasma may be generated in a reaction space 220s between the
base member 221 and the electrode member 222. In such an
embodiment, a diffuser 224 may be disposed adjacent to the
through hole 226 such that the reaction gas is uniformly
dispersed through the through hole 226. The diffuser 224
includes a plurality of dispersion holes 2244. The electrode
member 222 may include a cooling line 223 disposed an
inside thereof or defined therein to effectively control a tem-
perature.

[0104] The electrode member 222 includes a plurality of
slits 222a. Plasma is generated in the reaction space 220s by
the electrode member 222. Radicals, ions and other gases, at
least a portion of which is in plasma state, move outside the
reaction space 220s through the slits 2224, e.g., in a direction
towards the substrate. In such an embodiment, the reaction
gas that moves outside the reaction space 220s through the
slits 222a may additionally be converted to radicals and ions
through plasma generation by the electrode member 222.
[0105] The base member 221 may have a box-like shape to
define and limit the reaction space 220s between the through
hole 226 and the electrode member 222. Accordingly, the
reaction space 220s may be separated from the injection unit
210.

[0106] The second plasma processor 230 includes a base
member 231 and an electrode member 232. The electrode
member 232 generates plasma, and the base member 231
supports the electrode member 232.

[0107] Inanexemplary embodiment, the base member 231
includes a through hole 236 defined thereon to receive a
reaction gas for generating plasma through the through hole
236. The electrode member 232 generates plasma using the
reaction gas. In an exemplary embodiment, for example,
plasma may be generated in a reaction space 230s between the
base member 231 and the electrode member 232. In such an
embodiment, a diffuser 234 may be disposed adjacent to the
through hole 236 such that the reaction gas is uniformly
dispersed through the through hole 236. The diffuser 234
includes a plurality of dispersion holes 234a. The electrode
member 232 may include a cooling line 233 disposed an
inside thereof or defined therein to effectively control a tem-
perature.

[0108] The electrode member 232 includes a plurality of
slits 232a. Plasma is generated in the reaction space 230s by
the electrode member 232. Radicals, ions and other gases, at
least a portion of which is in plasma state, move outside the
reaction space 230s through the slits 232a, e.g., in a direction
towards the substrate. In such an embodiment, the reaction
gas moved outside the reaction space 230s through the slits
232a may additionally convertto radicals and ions via plasma
generation by the electrode member 232.

[0109] Thebase member 231 may have a box-like shape to
define and limit the reaction space 230s between the through
hole 236 and the electrode member 232. Accordingly, the
reaction space 230s may be separated from the injection unit
210.

[0110] Thebase member 221, the housing 202 and the base
member 231 may be integrally formed as a single unitary and
indivisible unit. Accordingly, the first plasma processor 220,
the injection unit 210 and the second plasma processor 230,
which are arranged in a same direction, may be efficiently
manufactured. Also, durability of the deposition apparatus
200 is substantially improved.

[0111] The first or second plasma processor 220 or 230
performs a plasma process on the deposition film using the
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deposition source material in the radical form on the substrate
S through the injection unit 210. In such an embodiment, by
performing the plasma process on the deposition film formed
through the injection unit 210, purity of the deposition film
may be substantially improved and impurities may be effec-
tively removed from the deposition film, thereby substantially
improving characteristics of the deposition film.

[0112] The deposition process may be performed on the
substrate as the substrate moves with respect to the deposition
apparatus 200 as described above.

[0113] Operations and effects of such an embodiment of
the deposition apparatus 200 shown in FIGS. 3 to 5 will now
be described in detail.

[0114] In such an embodiment, a raw material gas is sup-
plied through the supply unit 205 of the injection unit 210.
The raw material gas is transmitted into the plasma generating
member 212 through the inlet hole 212a. The plasma gener-
ating member 212 converts at least some of the raw material
gas to the deposition source material in the radical form. The
deposition source material is injected into the substrate
through the nozzle 212, thereby forming a deposition film.
In such an embodiment, heat and thermions emitted from the
filament member 211 improve the converting efficiency of the
raw material gas to the radical form. Accordingly, the char-
acteristics of the deposition film are substantially improved.
Also, a gas and radicals move substantially uniformly
through the intermediate unit 213.

[0115] The first and second plasma processors 220 and 230
are disposed adjacent to the injection unit 210 and generate
plasma such that the converting efficiency of the raw material
gas to the radical form substantially increases.

[0116] In an exemplary embodiment, the first and second
plasma processors 220 and 230 respectively include the reac-
tion spaces 220s and 230s such that plasma is mainly gener-
ated in the reaction spaces 220s and 230s. Accordingly, the
substrate is effectively prevented from being damaged by
directly colliding with plasma, and the characteristics of the
deposition film are substantially improved.

[0117] Inanexemplary embodiment, where the base mem-
bers 221 and 231 of the first and second plasma processors
220 and 230 each have a box-like shape, the reaction spaces
220s and 230s are separated from the injection unit 210, and
thus a reaction process in the injection unit 210 may be
efficiently controlled.

[0118] FIG. 6 is a schematic diagram showing another
alternative exemplary embodiment of a deposition apparatus
300, according to the invention. The exemplary embodiment
of the deposition apparatus 300 shown in FIG. 6 is substan-
tially the same as the exemplary embodiments of the deposi-
tion apparatus 100 or 200 shown in FIGS. 1 to 5, and any
repetitive detailed description of the same or like elements
thereof will hereinafter be omitted or simplified for conve-
nience of description.

[0119] Referring to FIG. 6, an exemplary embodiment of
the deposition apparatus 300 includes an injection unit 310
and a plasma processor. The plasma processor includes a first
plasma processor 320 and a second plasma processor 330.
[0120] The deposition apparatus 300 may further include a
chamber 301 to effectively control the atmosphere of a depo-
sition process. In an exemplary embodiment, as shown in
FIG. 6, the injection unit 310 and the first and second plasma
processors 320 and 330 may be disposed inside the chamber
301. The chamber 301 may be connected to a pump (not
shown) to control a pressure atmosphere of the deposition
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processor, and may include an entry hole (not shown),
through which the substrate S may enter into the chamber
301.

[0121] The injection unit 310 injects a deposition source
material onto the substrate S to form a deposition film on the
substrate S. A structure of the injection unit 310 is similar to
the injection unit of an exemplary embodiment of the depo-
sition apparatus described above. The injection unit 310
includes a housing 302 and a plasma generating member 312
below the housing 302. In such an embodiment, a filament
member (not shown) may be disposed in the plasma generat-
ing member 312, and the filament member may be supported
by a support bar 315. In such an embodiment, an intermediate
unit (not shown) may be disposed between the plasma gen-
erating member 312 and the filament member.

[0122] The first and second plasma processors 320 and 330
are disposed on two sides of the injection unit 310, respec-
tively. In such an embodiment, the first and second plasma
processors 320 and 330 may be disposed adjacent to the
injection unit 310 and to face two opposing sides of the
injection unit 310, respectively.

[0123] The first plasma processor 320 includes a base
member 321 and an electrode member 322. The electrode
member 322 generates plasma. The base member 321 sup-
ports the electrode member 322. The second plasma proces-
sor 330 includes a base member 331 and an electrode member
332. The electrode member 332 generates plasma. The base
member 331 supports the electrode member 332. Although
not illustrated in FIG. 6, the first and second plasma proces-
sors 320 and 330 may have the substantially the same struc-
tures as the first and second plasma processors 220 and 230
shown in FIG. 3.

[0124] The housing 302 is connected to the base member
321 and the base member 331. In such an embodiment, the
housing 302, the base member 331 and the electrode member
332 may be integrally formed as a single unitary and indivis-
ible unit.

[0125] In an exemplary embodiment, as shown in FIG. 6,
the deposition process is performed as the injection unit 310,
the first plasma processor 320 and the second plasma proces-
sor 330 move in the first and second directions M1 and M2
with respect to the substrate S. In such an embodiment, the
injection unit 310, the first plasma processor 320 and the
second plasma processor 330 integrally move while the depo-
sition process is performed. A driving unit (not shown) may
be disposed on the housing 302 to move the injection unit 310,
the first plasma processor 320 and the second plasma proces-
sor 330. The driving unit may include a driving motor (not
shown) and a driving guide (not shown).

[0126] FIG. 7 is a schematic diagram showing another
alternative exemplary embodiment of a deposition apparatus
400, according to the invention.

[0127] Referring to FIG. 7, the deposition apparatus 400
includes an injection unit 410 and a plasma processor. The
plasma processor includes a first plasma processor 420 and a
second plasma processor 430.

[0128] Inthe exemplary embodiment described with refer-
ence to FIG. 1, the deposition process may be performed as
the substrate S moves in the first or second direction M1 or
M2 while the substrate S is disposed below the injection unit
110 and the first and second plasma processors 120 and 130.
In such an embodiment, the injection unit 110 and the first and
second plasma processors 120 and 130 are disposed farther
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from a surface of a ground than the substrate S. However,
embodiments of the invention are not limited thereto.

[0129] In an alternative exemplary embodiment, as shown
in F1G. 7, the deposition process may be performed while the
substrate S is disposed over the injection unit 410 and the first
and second plasma processors 420 and 430. In such an
embodiment, the injection unit 410 and the first and second
plasma processors 420 and 430 are disposed closer to the
ground than the substrate S.

[0130] In such an embodiment, the injection unit 410
includes a housing 402 and a plasma generating member 412,
and each of the first and second plasma processors 420 and
430 includes a base member 421 or 431, and an electrode
member 422 or 432. In such an embodiment, a filament mem-
ber (not shown) may be disposed in the plasma generating
member 412, and the filament member may be supported by
a support bar 415.

[0131] The injection unit 410 (and the first and second
plasma processors 420 and 430 may have substantially the
same structures as the injection unit 110, 210 or 310 and the
first and second plasma processors 120 and 130, 220 and 230,
or 320 and 330 of the exemplary embodiments of the depo-
sition apparatus described above.

[0132] Inan alternative exemplary embodiment, instead of
moving the substrate S, the injection unit 410 and the first and
second plasma processors 420 and 430 may be moved.

[0133] FIG. 8 is a schematic diagram showing another
alternative exemplary embodiment of a deposition apparatus
500, according to the invention.

[0134] Referring to FIG. 8, the deposition apparatus 500
includes an injection unit 510 and a plasma processor. The
plasma processor includes a first plasma processor 520 and a
second plasma processor 530.

[0135] Inthe exemplary embodiment described with refer-
ence to FIG. 1, the deposition process is performed as the
substrate S moves in the first or second direction M1 or M2
while the substrate S is disposed below the injection unit 110
and the first and second plasma processors 120 and 130. In
such an embodiment, the injection unit 110 and the first and
second plasma processors 120 and 130 are disposed farther
from the ground than the substrate S. However, embodiments
of the invention are not limited thereto.

[0136] In an alternative exemplary embodiment, as shown
in FIG. 8, the deposition process may be performed while the
injection unit 510 and the first and second plasma processors
520 and 530 may be disposed substantially perpendicular to
the ground, and the substrate S is also disposed substantially
perpendicular to the ground.

[0137] In such an embodiment, the injection unit 510
includes a housing 502 and a plasma generating member 512,
and each of the first and second plasma processors 520 and
530 includes a base member 521 or 531, and an electrode
member 522 or 535. In such an embodiment, a filament mem-
ber (not shown) may be disposed in the plasma generating
member 512, and the filament member may be supported by
a support bar 515.

[0138] The injection unit 510 and the first and second
plasma processors 520 and 530 may have substantially the
same structures as the injection unit 110, 210 or 310 and the
first and second plasma processors 120 and 130, 220 and 230,
or 320 and 330 of the exemplary embodiments of the depo-
sition apparatus described above.
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[0139] Inan alternative exemplary embodiment, instead of
moving the substrate S, the injection unit 510 and the first and
second plasma processors 520 and 530 may be moved.

[0140] FIG.9isa cross-sectional view schematically illus-
trating an exemplary embodiment of an organic light emitting
display apparatus 10 manufactured using a deposition appa-
ratus, according to the invention, and FIG. 10 is an enlarged
view of a region F of FIG. 9.

[0141] Referring to FIGS. 9 and 10, the organic light emit-
ting display apparatus 10 includes a substrate 30. The sub-
strate 30 may include a glass material, a plastic material or a
metal material, for example.

[0142] A buffer layer 31 for providing a flat surface on the
substrate 30 and including an insulating material to effec-
tively prevent moisture and foreign materials from penetrat-
ing into the substrate 30 is provided, e.g., formed, on the
substrate 30.

[0143] A thin film transistor (“TFT”) 40, a capacitor 50 and
an organic light emitting device 60 are provided on the buffer
layer 31. The TFT largely includes an active layer 41, a gate
electrode 42 and a source/drain electrode 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.

[0144] Insuch an embodiment, the active layer 41 having a
predetermined pattern is provided on a top surface of the
buffer layer 31. The active layer 41 may include an inorganic
semiconductor material, such as silicon, an organic semicon-
ductor material, or an oxide semiconductor material, for
example, and may be formed by selectively injecting a p-type
or n-type dopant.

[0145] A gate insulating film 32 is provided on the active
layer 41. The gate electrode 42 is provided on the gate insu-
lating film 32 to correspond to the active layer 41. The first
capacitor electrode 51 may be provided on the gate insulating
film 32 using substantially the same material as the gate
electrode 42.

[0146] Aninterlayer insulating film 33 is provided to cover
the gate electrode 42, and the source/drain electrode 43 is
provided on the interlayer insulating film 33 while contacting
a predetermined region of the active layer 41. The second
capacitor electrode 52 may be provided on the interlayer
insulating film 33 using substantially the same material as the
source/drain electrode 43.

[0147] A passivation layer 34 is provided to cover the
source/drain electrode 43, and a separate insulating film (not
shown) may be further provided on the passivation layer 34 to
flatten the TFT 40.

[0148] The first electrode 61 is provided on the passivation
layer 34. The first electrode 61 is electrically connected to any
one of the source/drain electrode 43. Then, a pixel defining
film 35 is provided to cover the first electrode 61. An opening
64 is formed on the pixel defining film 35, and then the
intermediate layer 63 including an organic emission layer is
provided in a region limited by the opening 64. The second
electrode 62 is provided on the intermediate layer 63.

[0149] An encapsulation layer 70 is provided on the second
electrode 62. The encapsulation layer 70 may include an
organic or inorganic material, or may have a structure, in
which an organic material and an inorganic material are alter-
nately stacked on each other.
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[0150] In an exemplary embodiment, the encapsulation
layer 70 may be provided using one of the exemplary embodi-
ments of the deposition apparatus 100 through 500 described
above.

[0151] In such an embodiment, as shown in FIG. 10, the
encapsulation layer 70 includes an inorganic layer 71 and an
organic layer 72. The inorganic layer 71 includes a plurality
of layers 71a through 71¢ and the organic layer 72 includes a
plurality of layers 72a through 72c.

[0152] Insuch an embodiment, the layers 71a through 71¢
of the inorganic layer 71 may be formed using one of the
exemplary embodiments of the deposition apparatuses 100
through 500 described above. Accordingly, providing the
encapsulation layer 70, including providing the inorganic
layer 71, may be effectively and efficiently performed. Also,
by improving characteristics of the inorganic layer 71, char-
acteristics of the encapsulation layer 70 are improved, and as
a result, an encapsulation characteristic of the organic light
emitting display apparatus 10 is substantially improved.
[0153] However, embodiments of the invention are not lim-
ited thereto. In an alternative exemplary embodiment, other
insulating films, such as the buffer layer 31, the gate insulat-
ing film 32, the interlayer insulating film 33, the passivation
layer 34 or the pixel defining film 35 of the organic light
emitting display apparatus 10, may be formed using one of
the exemplary embodiment of the deposition apparatus 100
through 500 described above.

[0154] In an alternative exemplary embodiment, other thin
films, such as the active layer 41, the gate electrode 42, the
source/drain electrode 43, the first electrode 61, the interme-
diate layer 63 or the second electrode 62 may be formed using
one of the exemplary embodiments of the deposition appara-
tus 100 through 500 described above.

[0155] Insuchanembodiment, where one of the exemplary
embodiments of the deposition apparatus 100 through 500 is
used, characteristics of a deposition film of the organic light
emitting display apparatus 10 are substantially improved, and
as a result, electrical and image quality characteristics of the
organic light emitting display apparatus 10 may be substan-
tially improved.

[0156] Insuchanembodiment,a thin film of aliquid crystal
display apparatus or a thin film of another display apparatus
may be formed using one of the exemplary embodiments of
the deposition apparatus 100 through 500, but embodiments
of the invention are not limited thereto, and one of the exem-
plary embodiments of the deposition apparatus 100 through
50 may be used to form a thin film of various purposes.
[0157] As described above, according to one or more of the
embodiments of the invention described herein, a deposition
apparatus, a method of forming a thin film using the deposi-
tion apparatus, and a method of manufacturing an organic
light emitting display apparatus using the deposition appara-
tus may efficiently perform a deposition process and effec-
tively improve characteristics of a deposition film.

[0158] While one or more embodiments of the invention
have been described with reference to the figures, it will be
understood by those of ordinary skill in the art that various
changes in form and details may be made therein without
departing from the spirit and scope of the invention as defined
by the following claims.

What is claimed is:

1. A deposition apparatus for performing a deposition pro-
cess on a substrate, the deposition apparatus comprising:
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an injection unit comprising a plasma generating member
which receives a raw material gas and converts the raw
material gas to a deposition source material in a radical
form; and

a plasma processor disposed adjacent to the injection unit

and facing a side of the injection unit, wherein the
plasma processor performs a plasma process in a direc-
tion facing the substrate.

2. The deposition apparatus of claim 1, wherein

the plasma generating member has a hollow pillar shape,

and

the deposition apparatus further comprises a filament

member disposed inside the plasma generating member.

3. The deposition apparatus of claim 2, wherein

the injection unit further comprises a support bar which

supports the filament member,

wherein the filament member is wound up on the support

bar.

4. The deposition apparatus of claim 2, further comprising:

an intermediate unit disposed between the plasma genet-

ating member and the filament member, and having a
hollow pillar shape.

5. The deposition apparatus of claim 4, wherein

aplurality of first holes is defined in the intermediate unit in

a region facing the substrate, and

a plurality of second holes is defined in the intermediate

unit in a region facing away from the substrate.

6. The deposition apparatus of claim 1, wherein the plasma
generating member comprises:

anozzle facing the substrate; and

an inlet hole facing away from the substrate.

7. The deposition apparatus of claim 1, wherein the plasma
generating member receives a voltage.

8. The deposition apparatus of claim 1, wherein the plasma
processor comprises a first plasma processor and a second
plasma processor, which are disposed on two sides of the
injection unit, respectively.

9. The deposition apparatus of claim 1, wherein

the deposition process is performed on the substrate as the

substrate moves with respect to the deposition appara-
tus, and

the plasma processor is disposed on a side of the injection

unit substantially in parallel to a moving direction of the
substrate.

10. The deposition apparatus of claim 1, wherein

the deposition process is performed on the substrate as the

injection unit and the plasma processor integrally move
with respect to the substrate, and

the plasma processor is disposed on a side of the injection

unit substantially in parallel to a moving direction of the
injection unit and plasma processor.

11. The deposition apparatus of claim 1, wherein the
plasma processor comprises:

an electrode member which generates plasma; and

a base member which supports the electrode member.

12. The deposition apparatus of claim 11, wherein

a reaction space is defined between the electrode member

and the base member, wherein the plasma is generated in
the reaction space.

13. The deposition apparatus of claim 12, wherein the
reaction space is separated from the injection unit.

14. The deposition apparatus of claim 11, wherein

a through hole is defined in the base member, and
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a reaction gas to generate the plasma is supplied through

the through hole.

15. The deposition apparatus of claim 11, further compris-
ing:

adiffuser disposed between the base member and the elec-

trode member, wherein a plurality of dispersion holes
are defined on the diffuser.

16. The deposition apparatus of claim 11, wherein the
electrode member comprises acooling line disposed an inside
thereof.

17. The deposition apparatus of claim 11, wherein

the injection unit comprises a housing disposed to corre-

spond to a surface ofthe plasma generating member, and
the base member and the housing are integrally formed as
a single unitary and indivisible unit.

18. The deposition apparatus of claim 11, wherein a plu-
rality of slits is defined in the electrode member.

19. The deposition apparatus of claim 1, wherein the injec-
tion unit and the plasma processor are disposed closer to or
farther from a surface of a ground than the substrate.

20. The deposition apparatus of claim 1, wherein the injec-
tion unit, the plasma processor and the substrate are disposed
substantially perpendicular to a surface of a ground.

21. A method of forming a thin film on a substrate using a
deposition apparatus, the method comprising:

receiving a raw material gas, converting the raw material

gas to a deposition source material in a radical form, and
supplying the deposition source material to the substrate
using a plasma generating member of an injection unit of
the deposition apparatus; and

performing a plasma process in a direction facing the sub-

strate using a plasma processor of the deposition appa-
ratus, wherein the plasma processor is disposed adjacent
to the injection unit and facing a side of the injection
unit.

22. The method of claim 21, wherein the performing the
plasma process comprising using the raw material gas.

23. The method of claim 21, wherein the performing the
plasma process comprising using a gas different from the raw
material gas.

24. The method of claim 21, wherein the performing the
plasma process comprising using a gas selected indepen-
dently of a material in the thin film.

25. The method of claim 21, wherein

the plasma generating member has a hollow pillar shape,

the deposition apparatus comprise a filament member dis-

posed inside the plasma generating member, wherein the
filament member emits heat and thermions.

26. A method of manufacturing an organic light emitting
display apparatus using a deposition apparatus, the method
comprising:

providing a layer on a substrate of the organic light emit-

ting display apparatus,

wherein the providing the layer comprises:

receiving a raw material gas, converting the raw material

gas to a deposition source material in a radical form, and
supplying the deposition source material to the substrate
using a plasma generating member of aninjection unit of
the deposition apparatus; and

performing a plasma process in a direction facing the sub-

strate using a plasma processor of the deposition appa-
ratus, wherein the plasma processor is disposed adjacent
to the injection unit and facing a side of the injection
unit.
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27. The method of claim 26, wherein
the organic light emitting display apparatus comprises: a
first electrode; an intermediate layer comprising an
organic emission layer; a second electrode; and an
encapsulation layer, and
the providing the layer further comprises providing the
encapsulation layer on the second electrode disposed on
the substrate.
28. The method of claim 26, wherein the providing the
layer further comprises providing an insulating film.
29. The method of claim 26, wherein the providing the
layer further comprises providing a conductive film.
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