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METHOD OF MANUFACTURING ORGANIC
LIGHT EMITTING DISPLAY APPARATUS

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority to and the benefit of
Korean Patent Application No. 10-2013-0161780, filed Dec.
23, 2013 in the Korean Intellectual Property Office, the dis-
closure of which is incorporated herein in its entirety by
reference.

BACKGROUND

[0002] 1.Field

[0003] Aspects of one or more embodiments of the present
invention are directed toward a method of manufacturing an
organic light emitting display apparatus.

[0004] 2. Description of the Related Art

[0005] Organic light emitting display apparatuses have
wider viewing angles, better contrast characteristics, and
faster response speeds than other display devices, and thus,
have drawn attention as a next-generation display device.
[0006] An organic light emitting display apparatus includes
an intermediate layer between a first electrode and a second
electrode that face each other, and the intermediate layer
includes an emission layer. The electrodes and the interme-
diate layer may be formed using (utilizing) various methods,
one of which is an independent deposition method. When an
organic light emitting display apparatus is manufactured by
using the deposition method, a fine metal mask (FMM) hav-
ing the same pattern as that of an organic layer to be formed
is disposed to closely contact a substrate on which the organic
layer and the like are formed, and an organic layer material is
deposited toward the FMM to form the organic layer having
the desired pattern on the substrate.

[0007] Information disclosed in this Background section
was already known to the inventors of the present invention
before achieving the present invention or is technical infor-
mation acquired in the process of achieving the present inven-
tion. Therefore, it may contain information that does not form
the prior art that is already known in this country to a person
of ordinary skill in the art.

SUMMARY

[0008] Aspects of one or more embodiments of the present
invention are directed toward a method of manufacturing an
organic light emitting display apparatus.

[0009] 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 of the presented
embodiments.

[0010] According to an embodiment of the present inven-
tion, a method of manufacturing an organic light emitting
display apparatus by utilizing a deposition apparatus for
forming an organic layer on a substrate includes: fixing the
substrate to a mask assembly for forming a common layer or
amask assembly for forming a pattern layer in a loading unit;
when one or more deposition assemblies are separated from
the substrate, forming an intermediate layer by depositing a
deposition material discharged from the one or more deposi-
tion assemblies in a deposition unit of the deposition appara-
tus onto the substrate while the substrate is moved relative to
the one or more deposition assemblies by a first conveyer unit;
and separating the substrate on which the deposition is fin-
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ished from the mask assembly for forming the common layer
or the mask assembly for forming the pattern layer in an
unloading unit.

[0011] The substrate may be fixed to the mask assembly for
forming the common layer in the loading unit, and the depo-
sition material may be formed on the substrate as a common
layer.

[0012] The forming of the intermediate layer may include
forming at least a red emission layer (EML), a green EML,
and a blue EML on the substrate as respective common layers.
[0013] The substrate may be fixed to the mask assembly for
forming the pattern layer in the loading unit, and the deposi-
tion material may be formed on the substrate in a pattern.
[0014] The forming of the intermediate layer may include
forming a red EML, a green EML, and a blue EML on the
substrate as respective pattern layers.

[0015] Either the mask assembly for forming the common
layer or the mask assembly for forming the pattern layer may
be coupled to the substrate.

[0016] The forming of the intermediate layer may include:
forming one EML while the substrate is moved relative to the
one or more deposition assemblies when where the substrate
is fixed on the mask assembly for forming the pattern layer;
returning the mask assembly for forming the pattern layer, to
which the substrate is fixed, to the loading unit; and forming
another EML on the substrate while the substrate is moved
relative to the one or more deposition assemblies.

[0017] Whileone EML is formed, a shielding member may
be between the substrate and the one or more deposition
assemblies that include a deposition material for forming a
different EML.

[0018] After the returning of the mask assembly, the mask
assembly for forming the pattern layer may be offset with
respect to a previous position of the mask assembly on the
substrate.

[0019] The forming of the intermediate layer may include:
forming one or more common layers on the substrate while
the substrate is moved relative to the one or more deposition
assemblies when where the substrate is fixed on the mask
assembly for forming the common layer; separating the sub-
strate from the mask assembly for forming the common layer,
and fixing the substrate to the mask assembly for forming the
pattern layer; and patterning a red EML, a green EML, and a
blue EML on the substrate while the substrate is moved
relative to the one or more deposition assemblies when where
the substrate is fixed to the mask assembly for forming the
pattern layer.

[0020] The patterning of the EML on the substrate may
include offsetting the mask assembly for forming the pattern
layer with respect to a previous position of the mask assembly
on the substrate after patterning one EML on the substrate.
[0021] The method may further include: after the pattern-
ing of the EML on the substrate, separating the substrate from
the mask assembly for forming the pattern layer, and fixing
the substrate to the mask assembly for forming the common
layer; and forming one or more common layers on the sub-
strate while the substrate is moved relative to the one or more
deposition assemblies when where the substrate is fixed to the
mask assembly for forming the common layer.

[0022] The forming of the intermediate layer may include:
stacking one or more intermediate layers, including at least an
EML configured to emit light having a color, sequentially at a
sub-pixel region on the substrate; stacking one or more inter-
mediate layers, including at least an EML configured to emit
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light having a different color, sequentially at the sub-pixel
region on the substrate; and stacking one or more intermedi-
ate layers, including at least an EML configured to emit light
having a different color, sequentially at the sub-pixel region
on the substrate.

[0023] The method may further include stacking a red
EML, a green EML, and a blue EML at other sub-pixel
regions on the substrate.

[0024] The forming of the intermediate layer may include:
forming one or more common layers on the substrate; pat-
terning an EML at each of a plurality of sub-pixel regions on
the substrate; and forming one or more common layers on the
substrate.

[0025] The method may further include, after the separat-
ing of the substrate from the mask assembly, returning the
mask assembly for forming the common layer or the mask
assembly for forming the pattern layer to the loading unit on
a second conveyer unit.

[0026] The mask assembly for forming the common layer
or the mask assembly for forming the pattern layer may move
between the first conveyer unit and the second conveyer unit.
[0027] Each of the mask assembly for forming the common
layer and the mask assembly for forming the pattern layer
may include: a mask including one or more openings for
defining deposition regions on the substrate; a mask tray
having a surface on which the mask is mounted; and a magnet
plate on a surface of the substrate which is opposite to the
surface on which the mask is mounted, the magnet plate may
be configured to apply a magnetic force to the mask.

[0028] The magnet plate may be configured to generate a
magnetic force in a direction from the mask toward the mag-
net plate.

[0029] A plurality of the deposition assemblies may be in
the deposition unit to sequentially perform the deposition on
the substrate.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030] These and/or other aspects will become apparent
and more readily appreciated from the following description
of the embodiments, taken in conjunction with the accompa-
nying drawings in which:

[0031] FIG. 1 is a schematic plan view of a deposition
apparatus according to an embodiment of the present inven-
tion;

[0032] FIG. 2 is a schematic side view of a deposition unit
of the deposition apparatus shown in FIG. 1;

[0033] FIG. 3 is a cross-sectional view of an active matrix
organic light emitting display apparatus manufactured by the
deposition apparatus shown in FIG. 1,

[0034] FIG. 4 is a schematic perspective view of a deposi-
tion unit shown in FIG. 1;

[0035] FIG. 5 is a cross-sectional view of an intermediate
layer of the organic light emitting display apparatus manu-
factured by the deposition apparatus shown in FIG. 4;
[0036] FIG. 6 is a schematic perspective view of another
embodiment of the deposition unit shown in FIG. 1;

[0037] FIG.7isasideview of ashielding member shown in
FIG. 6;
[0038] FIG. 8 is a cross-sectional view of an intermediate

layer of an organic light emitting display apparatus manufac-
tured by the deposition apparatus shown in FIG. 6;

[0039] FIG.9is a perspective view of another embodiment
of the deposition unit shown in FIG. 1;
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[0040] FIG. 10 is a cross-sectional view of an intermediate
layer of an organic light emitting display apparatus manufac-
tured by the deposition unit shown in FIG. 9; and

[0041] FIG. 11 is a cross-sectional view of an intermediate
layer of an organic light emitting display apparatus manufac-
tured by a deposition unit according to another embodiment
of the present invention.

DETAILED DESCRIPTION

[0042] Reference will now be made in detail to embodi-
ments, examples of which are illustrated in the accompanying
drawings, wherein like reference numerals refer to the like
elements throughout. In this regard, the present embodiments
may have different forms and should not be construed as
being limited to the descriptions set forth herein. Accord-
ingly, the embodiments are merely described below, by refer-
ring to the figures, to explain aspects of the present descrip-
tion. It will be understood that although the terms “first”,
“second”, etc. may be used herein to describe various com-
ponents, these components should not be limited by these
terms. These components are only used to distinguish one
component from another. As used herein, the singular forms
“a,” “an,” and “the” are intended to include the plural forms as
well, unless the context clearly indicates otherwise. It will be
further understood that the terms “includes,” “including,”
“comprises,” and/or “comprising” used herein specify the
presence of stated features, components, or layers but do not
preclude the presence or addition of one or more other fea-
tures, components, or layers. Sizes of layers or elements in the
drawings may be exaggerated for convenience of explana-
tion. In other words, because sizes and thicknesses of layers
and components in the drawings are arbitrarily illustrated for
convenience of explanation, the following embodiments are
not limited thereto. As used herein, the term “and/or” includes
any and all combinations of one or more of the associated
listed items. Expressions such as “at least one of,” when
preceding a list of elements, modify the entire list of elements
and do not modify the individual elements of the list. Further,
the use of “may” when describing embodiments of the
present invention relates to “one or more embodiments of the
present invention.”

[0043] FIG. 1 is a schematic plan view of a deposition
apparatus 1 according to an embodiment of the present inven-
tion, and FIG. 2 is a schematic side view of a deposition unit
of the deposition apparatus shown in FIG. 1.

[0044] Referring to FIGS. 1 and 2, the deposition apparatus
1 according to the present embodiment includes a deposition
unit 100, a loading unit 200, an unloading unit 300, and a
conveyer unit 400.

[0045] Inthe loading unit 200, a substrate 500 is coupled to
amask assembly for depositing a common layer (refer to 610
of FIG. 4) or a mask assembly for depositing a pattern layer
(refer to 620 of FIG. 6) (hereinafter, the mask assembly 610
for depositing the common layer will be described as an
example). For example, a mask tray (refer to 611 of FIG. 4)
and a mask (refer to 612 of FIG. 4) are arranged in the loading
unit 200, and the substrate 500 is mounted thereon. In this
embodiment, a magnet plate (refer to 613 of FIG. 4) is
coupled to an upper portion (e.g., an upper side or surface) of
the substrate 500. Here, the magnet plate (613 of FIG. 4)
generates a magnetic power (e.g., a magnetic field) to attract
the mask (611 of FIG. 4) toward the magnet plate (613 of FIG.
4), and thus, the substrate 500 and the mask (612 of FIG. 4)
are closely coupled to each other.



US 2015/0179710 Al

[0046] The deposition unit 100 is formed at a side of (e.g.,
in-line with) the loading unit 200 to receive the mask assem-
bly (610 of FIG. 4), to which the substrate 500 is coupled,
from the loading unit 200, and deposition material (e.g., a set
or predetermined deposition material) is deposited onto the
substrate 500 at the deposition unit 100.

[0047] In the unloading unit 300, the substrate 500, on
which the deposition has been completed while passing
through the deposition unit 100, is separated from the mask
assembly (610 of FIG. 4). The mask assembly (610 of FIG. 4)
that is separated from the substrate 500 is returned to the
loading unit 200 via a second conveyer unit 420. In order to
perform the deposition operation on one substrate 500 a plu-
rality of times, the mask assembly (610 of FIG. 4), to which
the substrate 500 is removably coupled, may be returned to
the loading unit 200 via the second conveyer unit 420 to
perform the deposition operation again.

[0048] The deposition unit 100 may include at least one
deposition chamber 101. According to the present embodi-
ment shown in FIGS. 1 and 2, the deposition unit 100 includes
the chamber 101 in which a plurality of deposition assemblies
100-1 through 100-11 may be disposed. According to the
present embodiment shown in FIG. 1, first through eleventh
deposition assemblies 100-1 through 100-11 may be disposed
in the chamber 101; however, the number of deposition
assemblies may vary depending on, for example, a deposition
material and deposition conditions. The chamber 101 is main-
tained in vacuum during the deposition process.

[0049] The conveyer unit 400 includes a first conveyer unit
410 and the second conveyer unit 420 for conveying the mask
assembly (610 of FIG. 4). For example, the first and second
conveyer units 410 and 420 are respectively disposed above
and below the deposition assemblies 100-1 through 100-11 in
the chamber 101, and the mask assembly (610 of FIG. 4)
circulates between (e.g., alternates or moves along) the first
and second conveyer units 410 and 420 to perform the depo-
sition operation successively (e.g., repeatedly).

[0050] Thefirst conveyerunit 410 conveys the mask assem-
bly (610 of FIG. 4) to which the substrate 500 is coupled in an
in-line manner, so that an organic layer may be formed on the
substrate 500 by the deposition assembly 100-1.

[0051] The second conveyer unit 420 returns the mask
assembly (610 of FIG. 4), from which the substrate 500 has
been separated in the unloading unit 300 after one deposition
cycle is completed, to the loading unit 200 while the mask
assembly 610 passes through the deposition unit 100. Other-
wise, the mask assembly (610 of FIG. 4), to which the sub-
strate 500 is coupled, may be returned to the loading unit 200
via the second conveyer unit 420 in order to perform the
deposition operation for a plurality of times on the one sub-
strate 500.

[0052] Here, according to the present embodiment shown
in FIG. 1, the mask assembly (610 of FIG. 4), to which the
substrate 500 is fixed, may be at least moved to the deposition
unit 100. For example, the substrate 500 having the mask
assembly (610 of FIG. 4) fixed thereto may be sequentially
moved from the loading unit 200, to the deposition unit 100,
and to the unloading unit 300 by the first conveyer unit 410,
and the mask assembly (610 of FIG. 4) that is separated from
the substrate 500 in the unloading unit 300 is returned to the
loading unit 200 by the second conveyer unit 420.

[0053] The first conveyer unit 410 passes through the
chamber 101 when passing through the deposition unit 100,
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and the second conveyer unit 420 conveys the mask assembly
(610 of FIG. 4) from which the substrate 500 is separated.
[0054] Inthe presentembodiment, FIGS. 1 and 2 show that
the first conveyer unit 410 and the second conveyer unit 420
are respectively disposed above and below the deposition
assemblies 100-1 through 100-11; however, embodiments of
the present invention are not limited thereto, that is, the first
and second conveyer units 410 and 420 may be variously
formed or located, for example, at left and right sides of the
deposition assemblies 100-1 through 100-11.

[0055] Here, the first and second conveyer units 410 and
420 may include various members to move (e.g., move in a
reciprocal manner) the mask assembly (610 of FIG. 4), for
example, a roller, a linear motor (LM) guide, a magnetic
levitation member, etc.

[0056] FIG. 3 is a cross-sectional view of an active matrix
organic light emitting display apparatus manufactured by the
deposition apparatus shown in FIG. 1.

[0057] Referring to FIG. 3, various components of the
organic light emitting display apparatus are formed on a
substrate 500. Here, the substrate 500 may be the substrate
500 shown in FIG. 2 or a part of the substrate 500 obtained by
cutting the substrate 500 (e.g., a cross-sectional view of the
substrate 500). The substrate 500 may be formed of a trans-
parent material, for example, a glass material, a plastic mate-
rial, or a metal material.

[0058] Common layers such as a buffer layer 51, a gate
insulating layer 53, and an interlayer insulating layer 55 may
be formed on an entire surface of the substrate 500, a pat-
terned semiconductor layer 52 including a channel region
52a, a source contact region 525, and a drain contact region
52¢ may be formed on the substrate 500, and a gate electrode
54, a source electrode 56, and a drain electrode 57 that con-
figure (or form) a thin film transistor (TFT) with the patterned
semiconductor layer 52 may be formed on the substrate 500.
[0059] Here, the semiconductor layer 52 may be formed to
include various materials. For example, the semiconductor
layer 52 may include an inorganic semiconductor material
such as amorphous silicon or crystalline silicon. As another
example, the semiconductor layer 52 may include an oxide
semiconductor or an organic semiconductor material.

[0060] Also, a protective layer 58 covers the TFT, and a
planarization layer 59 located on the protective layer 58 and
having a planarized upper surface may be formed on the
entire surface of the substrate 500. An organic light emitting
device (OLED) including a patterned pixel electrode 61, an
opposite electrode 62 corresponding (e.g., roughly corre-
sponding) to the entire surface of the substrate 500, and an
intermediate layer 63 of a multi-layered structure including
an emission layer and disposed between the pixel electrode 61
and the opposite electrode 62 may be located on the planariza-
tion layer 59. Some of (e.g., one or more layers of) the inter-
mediate layer 63 may be a common layer roughly corre-
sponding to the entire surface of the substrate 50, and other
layers of the intermediate layer 63 may be pattern layers that
are patterned to correspond to the pixel electrode 61. The
pixel electrode 61 may be electrically coupled to (e.g., elec-
trically connected to) the TFT via a via opening (e.g., a via
hole). A pixel defining layer 60 covering edges of the pixel
electrode 61 and having openings for defining pixel regions
may be formed on the planarization layer 59 to correspond to
the entire surface of the substrate 500.

[0061] In the organic light emitting display apparatus, at
least some of the components may be manufactured by the
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deposition apparatus or a method of manufacturing the
organic light emitting display apparatus according to the pre-
vious embodiments.

[0062] For example, the intermediate layer 63 may be
formed by the method of manufacturing the deposition appa-
ratus or the organic light emitting display apparatus according
to the above embodiments. For example, a hole injection
layer (HIL), a hole transport layer (HTL), an emission layer
(EML), an electron transport layer (ETL), and an electron
injection layer (EIL) may be included in the intermediate
layer 63 and may be formed by the method of manufacturing
the deposition apparatus or the organic light emitting display
apparatus according to the above embodiments.

[0063] That is, when forming each layer of the intermediate
layer 63 on a substrate on which the pixel electrode 61 is
formed, one of the deposition source and the substrate moves
relative to the other during the deposition operation. The
deposition source is spaced from (e.g., spaced apart from or
separated from) the substrate.

[0064] Also, in the organic light emitting display apparatus
shown in FIG. 3, each unit pixel includes a plurality of sub-
pixels that may emit light of various colors. For example, the
organic light emitting display apparatus may include sub-
pixels respectively emitting red, green, and blue light (e.g., an
RGB organic light emitting display), sub-pixels emitting
white light (e.g., a white OLED organic light emitting dis-
play), or sub-pixels respectively emitting red, green, blue, and
white light (e.g., an RGBW organic light emitting display).
[0065] That is, the sub-pixels may each include intermedi-
ate layers having organic emission layers that emit light hav-
ing various colors. For example, the sub-pixels include inter-
mediate layers having organic emission layers that emit light
having red, green, and/or blue colors.

[0066] As another example, the sub-pixels that emit fight
having various colors may include intermediate layers (or
organic emission layers) that emit light having the same color,
for example, white, and may include a color converting layer
or a color filter that coverts the white light into a light having
a certain color (e.g., a predetermined color).

[0067] The intermediate layer emitting the white light may
have a variety of structures, for example, a structure in which
at least a light-emitting substance emitting a red light, a
light-emitting substance emitting a green light, and a light-
emitting substance emitting a blue light are stacked on one
another. In another example, the intermediate layer emitting
the white light may include a structure in which at least a
light-emitting substance emitting a red light, a light-emitting
substance emitting a green light, and a light-emitting sub-
stance emitting a blue light are mixed.

[0068] The red, greed, and blue colors are examples, and
the present embodiment is not limited thereto. In other words,
any combination of other various colors which is capable of
emitting a white light may be employed in addition to a
combination of red, green, and blue colors.

[0069] FIG. 4 is a perspective view of the deposition unit
100 of FIG. 1.
[0070] Referring to FIG. 4, the deposition unit 100 of the

deposition apparatus 1 according to the embodiment of the
present invention may include one or more deposition assem-
blies 100-1 through 100-11 and the conveyer unit (refer to 400
of FIG. 1). Hereinafter, the configuration of the deposition
unit 100 will be described.

[0071] The substrate 500, that is, a deposition target, is
disposed in the deposition unit 100. The substrate 500 may be

Jun. 25, 2015

a substrate for a flat panel display apparatus, that is, a large
sized substrate of 40 inches or greater, such as a mother glass
from which a plurality of flat panel display apparatuses may
be manufactured.

[0072] Here, according to the present embodiment, the
deposition is performed while the mask assembly 610, to
which the substrate 500 is coupled, moves relative to the
deposition assemblies 100-1 through 100-11. That is, the
deposition is performed (e.g., continuously performed) while
the mask assembly 610, to which the substrate 500 is coupled
and is disposed to face the deposition assemblies 100-1
through 100-11, moves along a direction denoted by an arrow
A shown in FIG. 4. That is, the deposition is performed in a
scanning manner while moving the substrate 500 in the direc-
tion denoted by the arrow A of FIG. 4. Here, in FIG. 4, the
deposition is performed while the mask assembly 610, to
which the substrate 500 is coupled, moves along the A direc-
tion in the chamber; however, the embodiments are not lim-
ited thereto, that is, the deposition assemblies 100-1 through
100-11 may be moved along the direction A while the sub-
strate 500 is fixed during the deposition process.

[0073] In addition, to perform the deposition while the
mask assembly 610, to which the substrate 500 is coupled,
and the deposition assemblies 100-1 through 100-11 move
relative to each other, the deposition assemblies 100-1
through 100-11 and the substrate 500 are configured to be
separated from each otherby adistance (e.g., a predetermined
distance).

[0074] Each of the deposition assemblies 100-1 through
100-11 includes at least one deposition source 110 disposed
to face the substrate 500 in the chamber 101 and configured to
receive and heat (e.g.. vaporize) a deposition material. In
addition, when the deposition material in the deposition
source 110 is vaporized, the deposition material is deposited
onto the substrate 500. Here, each of the deposition assem-
blies 100-1 through 100-11 includes three deposition sources;
however, the embodiments of the present invention are not
limited thereto, that is, the number and the kinds of the depo-
sition sources may vary depending on, for example, a shape of
the deposition apparatus 1, a deposition amount, and a pro-
cessing time.

[0075] Here, according to the deposition apparatus and the
deposition method according to the present embodiment, the
mask assembly 610 for forming the common layer and the
mask assembly (620 of FIG. 6) for forming the pattern layer
are disposed and are configured to be replaceable, and thus, an
organic light emitting display apparatus emitting red, green,
and blue colors (e.g., an RGB organic light emitting display)
including sub-pixels respectively emitting red, green, and
blue light in one deposition apparatus, and an organic light
emitting display apparatus having a white OLED including
sub-pixels emitting white light, and an organic light emitting
display apparatus emitting red, green, blue, and white colors
(e.g., an RGBW organic light emitting display) including
sub-pixels respectively emitting red, green, blue, and white
light may be selectively manufactured. This will be described
in more detail below.

[0076] In general, the RGB organic light emitting display
apparatus is generally manufactured by (utilizing) a fine
metal mask (FMM) in a cluster deposition apparatus. In addi-
tion, the white OLED organic light emitting display apparatus
is generally manufactured by (utilizing) an open mask in an
in-line deposition apparatus.



US 2015/0179710 Al

[0077] However, manufacturing the RGB display utilizing
the FMM 1is not suitable for manufacturing a large-sized
organic light emitting display apparatus using (utilizing) a
mother glass having a large size because the mask may curve
due to weight thereof when the corresponding large-sized
mask is used (utilized), and the pattern may be distorted due
to the curvature. In addition, the RGB pattern cannot be
formed using the open mask that forms the white OLED.
[0078] To address the above problem, according to the
deposition apparatus and the deposition method of the present
embodiment, the mask assembly 610 for forming the com-
mon layer and the mask assembly (620 of FIG. 6) for forming
the pattern layer are disposed together, and the mask assem-
bly 610 for forming the common layer and the mask assembly
620 for forming the pattern layer are configured to be replace-
able (e.g., the substrate 500 can be selectively coupled to
either the mask assembly 610 for forming the common layer
or the mask assembly 620 for forming the pattern layer).
[0079] Referring back to FIG. 4, themask assembly 610 for
forming the common layer includes a mask tray 611, a mask
612, and a magnet plate 613.

[0080] For example, the mask 612 includes one or more
openings to define deposition regions on the substrate 500. In
FIG. 4, the mask 612 is formed as an open mask in which the
opening is formed (e.g., entirely formed) to be used as a mask
for forming the common layer.

[0081] The mask tray 611 is formed so that the mask 612 is
mounted thereon and acts as a shuttle that is conveyed by the
first conveyer unit 410 to the second conveyer unit 420 when
the mask 612 and/or the substrate 500 is mounted thereon.
[0082] The magnet plate 613 is at a surface of the substrate
500, which is opposite to a surface of the mask that contacts
the mask 612, to apply a magnetic force (e.g., a predetermined
magnetic force or field) to the mask 612. The magnet plate
613 generates the magnetic force in a direction from the mask
612 toward the magnet plate 613 so that the substrate 500 and
the mask 612 are closely coupled to each other, and thereby
preventing a gap from being generated between the substrate
500 and the mask 612. Here, the magnet plate 613 may be
formed of an elastic, flexible material.

[0083] In addition, the eleven deposition assemblies 100-1
through 100-11 shown in FIG. 4 may be used to form the
intermediate layer of the organic light emitting display appa-
ratus.

[0084] As an example of arranging the eleven deposition
assemblies 100-1 through 100-11, the first deposition assem-
bly 100-1 includes a deposition material for forming the HIL
and HTL, the second deposition assembly 100-2 includes a
deposition material for forming a blue EML, the third depo-
sition assembly 100-3 includes a deposition material for
forming the ETL, the fourth deposition assembly 100-4
includes a deposition material for forming a charge genera-
tion layer (CGL), the fifth deposition assembly 100-5
includes a deposition material for forming the ETL and a
deposition material for forming a blue EML, the sixth depo-
sition assembly 100-6 includes a deposition material for
forming the ETL, the seventh deposition assembly 100-7
includes a deposition material for forming a CGL, the eighth
deposition assembly 100-8 includes a deposition material for
forming the HTL, the ninth deposition assembly 100-9
includes deposition materials for forming a red EML and a
green EML, the tenth deposition assembly 100-10 includes a
deposition material for forming the ETL, and the eleventh
deposition layer 100-11 includes a deposition material for
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forming the EIL. The arrangement of the deposition assem-
blies may be variously modified. Also, the deposition assem-
bly that is not used in the deposition operation may not
include a deposition material.

[0085] Here, a white OLED organic light emitting display
apparatus in which a deposition material for emitting red
light, a deposition material for emitting green light, a depo-
sition material for emitting blue light are stacked may be
manufactured by using the deposition apparatus according to
the embodiment shown in FIG. 4.

[0086] FIG. 5 is a cross-sectional view of an intermediate
layer of an organic light emitting display apparatus manufac-
tured by using the deposition apparatus shown in FIG. 4.
[0087] Referring to FIG. 5, the organic light emitting dis-
play apparatus manufactured by using the deposition appara-
tus of FIG. 4 includes pixel electrodes 61R, 61G, and 61B, an
intermediate layer 631, and an opposite electrode 62. In addi-
tion, the intermediate layer 631 includes an HTL 631a, a blue
EML 6315, a CGL 631¢,ared EML 6314, 2 green EML 631e,
and an ETL 631/. The intermediate layer 631 may be formed
as below.

[0088] Themask assembly 610 includes the mask tray 611,
the mask 612, and the magnet plate 613, and the mask 612 is
an open mask. Thus, a common layer is formed on the sub-
strate 500 while the substrate 500, coupled to the mask assem-
bly 610, passes through or over the deposition assemblies
100-1 through 100-11. That is, the HTL 631a is formed onthe
substrate 500 when the substrate 500 passes through the first
deposition assembly 100-1, the blue EML 6315 is formed on
the substrate 500 when the substrate 500 passes through the
second deposition assembly 100-2, the CGL 631¢ is formed
on the substrate 500 when the substrate 500 passes through
the fourth and/or the seventh deposition assemblies 100-4
and/or 100-7, the red EML 631d and the green EML 631¢ are
formed on the substrate 500 when the substrate 500 passes
through the ninth deposition assembly 100-9, and the EIL
631/is formed on the substrate 500 when the substrate 500
passes through the tenth deposition assembly 100-10. Here,
all the formed layers are formed as common layers.

[0089] As described above, the red EML, the green EML,
and the blue EML are stacked (or formed) through only one
scanning operation by using the mask assembly 610 to form
the intermediate layer emitting the white light, and thereby
manufacturing the white OLED organic light emitting dis-
play apparatus.

[0090] FIG. 6 is a perspective view of the deposition unit
shown in FIG. 1 according to another embodiment, and FIG.
7 is a side view of a shielding member shown in FIG. 6.
[0091] Inadeposition unit 100" of the deposition apparatus
according to another embodiment of the present invention
shown in FIGS. 6 and 7, an RGB organic light emitting
display apparatus including an organic emission layer, in
which a plurality of sub-pixels respectively emit red, green,
and blue light, may be manufactured through a plurality of
scanning operations by using the mask assembly 620 for
forming the pattern layer. This will be described in more
detail below.

[0092] Referring to FIGS. 6 and 7, the deposition unit 100’
of the deposition apparatus according to another embodiment
of the present invention includes one or more deposition
assemblies 100-1' through 100-11' and the mask assembly
620 for forming a pattern layer. Here, the mask assembly 620
for forming the pattern layer includes a mask tray 621, a mask
622, and a magnet plate 623. In addition, the deposition unit
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100 includes shielding members 121, 122, and 123 formed to
block (e.g., cover) a certain deposition assembly.

[0093] For example, the mask 622 includes a plurality of
openings (e.g., slits) for defining deposition regions on the
substrate 500. That is, FIG. 6 shows the mask 622 for forming
the pattern layer which includes the plurality of openings
having shapes (e.g., predetermined shapes) to pattern the
deposition materials on desired regions of the substrate 500.

[0094] The mask tray 621 is configured so that the mask
622 is mounted thereon and acts as a shuttle conveyed by the
first conveyer unit 410 or the second conveyer unit 420 when
the mask 622 and/or the substrate 500 is mounted thereon.

[0095] The magnet plate 623 is at a surface of the substrate
500, which is opposite to another surface of the substrate 500
which contacts the mask 622, to apply a magnetic force (e.g.,
apredetermined magnetic force or field) to the mask 622. The
magnet plate 623 generates the magnetic force in a direction
from the mask 622 toward the magnet plate 623 so that the
substrate 500 and the mask 622 are closely coupled to each
other, and thereby preventing a gap from being generated
between the substrate 500 and the mask 622. Here, the magnet
plate 623 may be formed of an elastic, flexible material.

[0096] The first shielding member 121 includes a pair of
shielding plates 121q and 1215 disposed at opposite sides of
the sixth deposition assembly 100-6' in order to block the
deposition material discharged from the sixth deposition
assembly 100-6' by covering or uncovering (e.g., opening or
closing) the sixth deposition assembly 100-6' through move-
ments of the shielding plates 121a and 1215. The second and
third shielding members 122 and 123 have the same struc-
tures as that of the first shielding member 121 (e.g., the
second shielding member 122 includes a pair of shielding
plates 122¢ and 1225, and the third shielding member 123
includes a pair of shielding plates 1234 and 1235).

[0097] Inaddition, the eleven deposition assemblies 100-1'
through 100-11' shown in FIG. 6 may be used to form an
intermediate layer of the organic light emitting display appa-
ratus.

[0098] As an example of arranging the eleven deposition
assemblies 100-1' through 100-11", the first deposition assem-
bly 100-1' and the second deposition assembly 100-2' include
deposition materials for forming an HIL, the third, fourth, and
fifth deposition assemblies 100-3' through 100-5' include a
deposition material for forming an HTL, the sixth deposition
assembly 100-6' includes a deposition material for forming a
red EML, the seventh deposition assembly 100-7" includes a
deposition material for forming a green EML, the eighth
deposition assembly 100-8' includes a deposition material for
forming a blue EML, the ninth and tenth deposition assem-
blies 100-9' and 100-10' include a deposition material for
forming an ETL, and the eleventh deposition layer 100-11'
includes a deposition material for forming an FIL. The
arrangement of the deposition assemblies may be variously
modified. Also, the deposition assembly that is not used in the
deposition operation may not include a deposition material.

[0099] Here, the RGB organic light emitting display appa-
ratus, including the plurality of sub-pixels respectively emit-
ting the red, green, and blue light, manufactured by using the
mask assembly 620 for forming the pattern layer may be
manufactured by using the deposition apparatus shown in
FIG. 6.
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[0100] FIG. 8 is a cross-sectional view of an intermediate
layer of an organic light emitting display apparatus that is
manufactured by using the deposition apparatus shown in
FIG. 6.

[0101] Referring to FIG. 8, the organic light emitting dis-
play apparatus manufactured by using the deposition appara-
tus of FIG. 6 includes pixel electrodes 61R, 61G, and 61B, an
intermediate layer 632, and an opposite electrode 62. In addi-
tion, the intermediate layer 632 is patterned with respect to
each of sub-pixels.

[0102] That is, a red sub-pixel includes an HIL, 632a-R, an
HTL 6325-R, ared EML 632R, and an ETL 632¢-R that are
sequentially patterned and stacked. In addition, a green sub-
pixel includes an HIL 632a-G,an HTL 6325-G, a green EML
632G, and an ETL 632¢-G that are sequentially patterned and
stacked. In addition, a blue sub-pixel includes an HIL 632a-
B, an HTL 6325-B, a blue EML 632B, and an ETL 632¢-B
that are sequentially patterned and stacked. In addition, the
opposite electrode 62 is formed as a common layer for cov-
ering the intermediate layer 632. Although the opposite elec-
trode 62 appears to be a pattern layer because FIG. 8 omits
spaces between the sub-pixels, the opposite electrode 62 is
formed as a common layer (e.g., the opposite electrode 62 is
not patterned to correspond to the sub-pixels 61R, 61G, and
61B).

[0103]

[0104] The mask assembly 620 for forming the pattern
layer includes the mask tray 621, the mask 622, and the
magnet plate 623, and the mask 622 is formed as a pattern
mask including a plurality of openings (e.g., slits). Thus,
pattern layers are formed on the substrate 500 when the sub-
strate 500, coupled to the mask assembly 620 for forming the
pattern layer, passes through (or over) the deposition assem-
blies 100-1' through 100-11".

[0105] That is, during a first scanning operation, when the
substrate 500 passes through the first and second deposition
assemblies 100-1' and 100-2', the HIL 632a-R is formed on
the substrate 500, when the substrate 500 passes through the
third, fourth, and fifth deposition assemblies 100-3', 100-4,
and 100-5', the HTL 6325-R is formed on the substrate 500. In
addition, when the substrate 500 passes through the sixth
deposition assembly 100-6', the red EML 632R is formed on
the substrate 500, and when the substrate 500 passes through
the ninth and tenth deposition assemblies 100-9' and 100-10',
the ETL 632¢-R is formed on the substrate 500. Here, all of
the layers are formed as the pattern layers stacked at the red
sub-pixel. Here, the second shielding member 122 is formed
between (e.g., is extended between) the seventh deposition
assembly 100-7" for forming the green EML and the substrate
500 so the green light emitting material is not deposited on the
substrate 500, and the third shielding member 123 is disposed
between (e.g., is extended between) the eighth deposition
assembly 100-8' for forming the blue EML and the substrate
500 so the blue light emitting material is not deposited on the
substrate 500.

[0106] The mask assembly 620 for forming the pattern
layer (and the substrate 500 coupled thereto) on which the
scanning deposition operation is performed once is returned
to the loading unit 200 by the second conveyer unit (420 of
FIG. 2). Thereafter, the mask assembly 620 for forming the
pattern layer is offset (e.g., offset by a predetermined degree)
with respect to the substrate 500 for forming next pattern

The intermediate layer 632 may be formed as below.
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layer (e.g., the mask assembly 620 may be offset or moved
with respect to a previous position of the mask assembly 620
on the substrate 500).

[0107] Likewise, during a second scanning operation, the
HIL 6324-G, the HTL 6325-G, the green EML 632G, and the
ETL 632¢-G are formed on the substrate 500 when the sub-
strate 500 passes through the deposition assemblies 100-1'
through 100-111". Here, all of the layers are formed as pattern
layers at the green sub-pixel, and the intermediate layer is
horizontally separated by a gap (e.g., by a predetermined gap)
from the intermediate layer formed during the first scanning
operation. Here, the first shielding member 121 is formed
between (e.g., is extended between) the sixth deposition
assembly 100-6' for forming the red EML 632R and the
substrate 500 so the red light emitting material is not depos-
ited on the substrate 500, and the third shielding member 123
is disposed between (e.g., is extended between) the eighth
deposition assembly 100-8' for forming the blue EML and the
substrate 500 so the blue light emitting material is not depos-
ited on the substrate 500.

[0108] The mask assembly 620 for forming the pattern
layer (and the substrate 500 coupled thereto), on which the
second scanning deposition operation is performed, is
returned to the loading unit 200 by the second conveyer unit
(420 of FIG. 2). Thereafter, the mask assembly 620 for form-
ing the pattern layer is offset (e.g., offset by a predetermined
degree) with respect to the substrate 500 for forming (before
forming) next pattern layer.

[0109] Likewise, during a third scanning operation, the
HIL 632a-B, the HTL 6325-B, the blue EML 632B, and the
ETL 632¢-B are formed on the substrate 500 when the sub-
strate 500 passes through the deposition assemblies 100-1'
through 100-11'. Here, all of the layers are formed as pattern
layers at the blue sub-pixel, and the intermediate layer is
horizontally separated by a gap (e.g., by a predetermined gap)
from the intermediate layers formed during the first and sec-
ond scanning operations. Here, the first shielding member
121 is formed between (e.g., is extended between) the sixth
deposition assembly 100-6' for forming the red EML 632R
and the substrate 500 so the red light emitting material is not
deposited on the substrate 500, and the second shielding
member 122 is disposed between (e.g., is extended between)
the seventh deposition assembly 100-7' for forming the green
EML and the substrate 500 so the green light emitting mate-
rial is not deposited on the substrate 500.

[0110] As described above, the RGB organic light emitting
display apparatus may be manufactured by forming the inter-
mediate layer including the organic emission layers respec-
tively emitting red, green, and blue light at the plurality of
sub-pixels through the plurality of scanning operation by
using the mask assembly 620 for forming the pattern layer.
[0111] FIG. 9 is a schematic perspective view showing
another embodiment of the deposition unit of FIG. 1.

[0112] In the deposition unit 100" according to another
embodiment of the present invention shown in FIG. 9, an
RGB organic light emitting display apparatus having a struc-
ture in which each of the plurality of sub-pixels includes an
organic emission layer emitting red, green, or blue light may
be manufactured through a scanning operation by using the
mask assembly 610 for forming acommon layer and the mask
assembly 620 for forming a pattern layer. This will be
described in more detail below.

[0113] Referring to FIG. 9, the deposition unit 100" of the
deposition apparatus according to another embodiment of the
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present invention includes one or more deposition assemblies
100-1" through 100-11", the mask assembly 610 for forming
a common layer, and the mask assembly 620 for forming a
pattern layer. Here, the mask assembly 610 for forming the
common layer includes the mask tray 611, the mask 612, and
the magnet plate 613, and the mask assembly 620 for forming
the pattern layer includes the mask tray 621, the mask 622,
and the magnet plate 623. In the present embodiment, the
mask assembly 610 for forming the common layer is the same
or substantially the same as the mask assembly for forming
the common layer described with reference to FIG. 4, and the
mask assembly 620 for forming the pattern layer is the same
or substantially the same as the mask assembly described
with reference to FIG. 6, and thus, detailed descriptions
thereof may not be repeated.

[0114] The eleven deposition assemblies 100-1" through
100-11" shown in FIG. 9 may be used to form the intermedi-
ate layer of the organic light emitting display apparatus.

[0115] As an example of arranging the eleven deposition
assemblies, the first deposition assembly 100-1" and the sec-
ond deposition assembly 100-2" include deposition materials
for forming an HIL, the third, fourth, and fifth deposition
assemblies 100-3" through 100-5" include a deposition mate-
rial for forming an HTL, the sixth deposition assembly 100-6"
includes a deposition material for forming a red EML, the
seventh deposition assembly 100-7" includes a deposition
material for forming a green EML, the eighth deposition
assembly 100-8" includes a deposition material for forming a
blue EML, the ninth and tenth deposition assemblies 100-9"
and 100-10" include a deposition material for forming an
ETL, and the eleventh deposition layer 100-11" includes a
deposition material for forming an EIL. In one embodiment,
the arrangement of the deposition assemblies may be vari-
ously modified. Also, the deposition assembly that is not used
in the deposition operation may not include a deposition
material.

[0116] Here, the RGB organic light emitting display appa-
ratus having a structure in which the plurality of sub-pixels
respectively emit red, green, and blue light manufactured by
using the mask assembly 610 for forming the common layer
and the mask assembly 620 for forming the pattern layer may
be manufactured by using the deposition apparatus according
to the present embodiment shown in FIG. 9.

[0117] FIG. 10 is a cross-sectional view of an intermediate
layer in the organic light emitting display apparatus manu-
factured by using the deposition apparatus shown in FIG. 9.

[0118] Referring to FIG. 10, the organic light emitting dis-
play apparatus manufactured by using the deposition appara-
tus shown in FIG. 9 includes pixel electrodes 61R, 61G, and
61B, an intermediate layer 633, and an opposite electrode 62.
In addition, the intermediate layer 633 includes an HIL 6334,
an HTL 6334, a red EML 633R, a green EML 633G, a blue
EML 633B, and an ETL 633c¢.

[0119] In the intermediate layer 633, the EMLs 633R,
633G, and 633B are patterned with respect to the sub-pixels,
and the HIL 633a, the HTL 6334, and the ETL 633c¢ are
formed as common layers. The intermediate layer 633 is
formed as below.

[0120] The mask assembly 610 for forming the common
layer includes the mask tray 611, the mask 612, and the
magnet plate 613. Here, the mask 612 is formed as an open
mask, and thus, the common layer is formed on the substrate
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500 when the substrate 500, coupled to the mask assembly
610 for forming the common layer, passes through (or over)
the deposition assemblies.

[0121] In addition, the mask assembly 620 for forming the
pattern layer includes the mask tray 621, the mask 622, and
the magnet plate 623. Because the mask 622 is formed as a
pattern mask including the plurality of openings (e.g., slits),
pattern layers are formed on the substrate 500 when the sub-
strate 500 coupled to the mask assembly 620 for forming the
pattern layer passes through the deposition assemblies.

[0122] The deposition starts when the substrate 500 is
coupled to the mask assembly 610 for forming the common
layer. That is, the HIL 6334 is formed on the substrate 500
when the substrate 500 passes through the first and second
deposition assemblies 100-1" and 100-2", and the HTL 6335
is formed on the substrate 500 when the substrate 500 passes
through the third through fifth deposition assemblies 100-3"
through 100-5". Here, the HIL 633a and the HTL 6335 are
formed and stacked as common layers.

[0123] After separating the substrate 500 from the mask
assembly 610 for forming the common layer, the substrate
500 is coupled to the mask assembly 620 for forming the
pattern layer. After that, the red EML 633R is formed at the
red sub-pixel on the substrate 500 when the substrate 500
passes through the sixth deposition assembly 100-6". Then,
the mask assembly 620 for forming the pattern layer is offset
(e.g., offset by a predetermined degree) with respect to the
substrate 500. That is, for forming next pattern layer, the mask
assembly 620 for forming the pattern layer is moved in a
direction parallel with the substrate 500. After that, the green
EML 633G is formed at the green sub-pixel of the substrate
500 when the substrate 500 passes through the seventh depo-
sition assembly 100-7". Then, the mask assembly 620 for
forming the pattern layer is offset (e.g., offset a predetermined
degree) with respect to the substrate 500. After that, the blue
EML 633B is formed at the blue sub-pixel of the substrate 500
when the substrate 500 passes through the eighth deposition
assembly 100-8". Here, the red EML 633R, the green EML
633G, and the blue EML 633B are formed at the sub-pixels as
pattern layers (patterned layers).

[0124] Then, the substrate 500 is separated from the mask
assembly 620 for forming the pattern layer and is then
coupled to the mask assembly 610 for forming the common
layer. After that, the ETL 633¢ is formed on the substrate 500
when the substrate 500 passes through the ninth and tenth
deposition assemblies 100-9" and 100-10". Here, the ETL is
formed and stacked as a common layer.

[0125] As described above, by using the mask assembly
610 for forming the common layer and the mask assembly
620 for forming the pattern layer together (e.g., concur-
rently), the RGB organic light emitting display apparatus
having the intermediate layer including the plurality of sub-
pixels respectively emitting red, green, and blue light may be
manufactured by moving along one scanning direction.

[0126] FIG. 11 is a cross-sectional view of an intermediate
layer of an organic light emitting display apparatus manufac-
tured by using a deposition apparatus according to another
embodiment of the present invention. In the present embodi-
ment, an RGBW organic light emitting display apparatus in
which a plurality of sub-pixels respectively emit red, green,
blue, and white light may be manufactured by using a mask
assembly for forming a pattern layer through a plurality of
scanning operations.
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[0127] Referring to FIG. 11, the organic light emitting dis-
play apparatus according to the present embodiment includes
pixel electrodes 61R, 61G, 61B, and 61W, an intermediate
layer 634, and an opposite electrode 62. In addition, the
intermediate layer 634 is patterned for each of the sub-pixels.
[0128] Thatis,an HIL 634a-R,an HTL 6344-R, ared EML
634R, and an ETL 634¢-R are sequentially patterned at a red
sub-pixel. In addition, an HIL 634a-G, an HTL 6346-G, a
green EML 634G, and an ETL 634¢-G are sequentially pat-
terned at a green sub-pixel. Also, an HIL 6344-B, an HTL
6345-B, a blue EML 634B, and an ETL 634¢-B are sequen-
tially patterned at a blue sub-pixel. In addition, an HTT. 634d-
W, a blue EML 634e-W, a CGL 634f-W, a red EML 634g-W,
a green EML 6344-W, and an ETL 6341-W are sequentially
patterned at a white sub-pixel. In addition, the opposite elec-
trode 62 is formed as a common layer for covering the entire
intermediate layer 634.

[0129] As described above, the RGBW organic light emit-
ting display apparatus may be manufactured by forming the
intermediate layer emitting the red, green, blue, or white light
at each of the plurality of sub-pixels through the plurality of
scanning operations by using the mask assembly for forming
the pattern layer.

[0130] According to the embodiments of the present inven-
tion, the deposition processes may be flexibly applied to a
large-sized organic light emitting display apparatus. That is,
the RGB, the RGBW, or the white OLED organic light emit-
ting display apparatus may be selectively manufactured by
using the same deposition apparatus, and thus, the manufac-
turing equipment may be managed flexibly. Also, a layout of
the equipment may be reduced when compared with a com-
parable cluster deposition apparatus, space utility may be
improved, and the processing time may be reduced by apply-
ing the in-line deposition apparatus.

[0131] As described above, according to the one or more of
the above embodiments of the present invention, spatial effi-
ciency and manufacturing efficiency may be improved.
[0132] It should be understood that the example embodi-
ments described therein should be considered in a descriptive
sense only and not for purposes of limitation. Descriptions of
features or aspects within each embodiment should typically
be considered as available for other similar features or aspects
in other embodiments.

[0133] While one or more embodiments of the present
invention have been described with reference to the figures, 1t
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 present
invention as defined by the following claims and their equiva-
lents.

What is claimed is:

1. A method of manufacturing an organic light emitting
display apparatus by utilizing a deposition apparatus for
forming an organic layer on a substrate, the method compris-
ing:

fixing the substrate to a mask assembly for forming a

common layer or a mask assembly for forming a pattern
layer in a loading unit;

when one or more deposition assemblies are separated

from the substrate, forming an intermediate layer by
depositing a deposition material discharged from the
one or more deposition assemblies in a deposition unit of
the deposition apparatus onto the substrate while the
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substrate is moved relative to the one or more deposition
assemblies by a first conveyer unit; and

separating the substrate on which the deposition is finished

from the mask assembly for forming the common layer
or the mask assembly for forming the pattern layer in an
unloading unit.

2. The method of claim 1, wherein the substrate is fixed to
the mask assembly for forming the common layer in the
loading unit, and the deposition material is formed on the
substrate as a common layer.

3. The method of claim 2, wherein the forming of the
intermediate layer comprises forming at least a red emission
layer (EML), a green EML, and a blue EML on the substrate
as respective common layers.

4. The method of claim 1, wherein the substrate is fixed to
the mask assembly for forming the pattern layer in the loading
unit, and the deposition material is formed on the substrate in
a pattern.

5. The method of claim 4, wherein the forming of the
intermediate layer comprises forming a red EML, a green
EML, and a blue EML on the substrate as respective pattern
layers.

6. The method of claim 1, wherein either the mask assem-
bly for forming the common layer or the mask assembly for
forming the pattern layer is coupled to the substrate.

7. The method of claim 1, wherein the forming of the
intermediate layer comprises:

forming one EML while the substrate is moved relative to

the one or more deposition assemblies when the sub-
strate is fixed on the mask assembly for forming the
pattern layer;
returning the mask assembly for forming the pattern layer,
to which the substrate is fixed, to the loading unit; and

forming another EML on the substrate while the substrate
is moved relative to the one or more deposition assem-
blies.

8. The method of claim 7, wherein while one EML is
formed, a shielding member is between the substrate and the
one or more deposition assemblies that comprise a deposition
material for forming a different EML.

9. The method of claim 7, wherein after the returning of the
mask assembly, the mask assembly for forming the pattern
layer is offset with respect to a previous position of the mask
assembly on the substrate.

10. The method of claim 1, wherein the forming of the
intermediate layer comprises:

forming one or more common layers on the substrate while

the substrate is moved relative to the one or more depo-
sition assemblies when the substrate is fixed to the mask
assembly for forming the common layer;

separating the substrate from the mask assembly for form-

ing the common layer, and fixing the substrate to the
mask assembly for forming the pattern layer; and
patterning a red EML, a green EML, anda blue EML on the
substrate while the substrate is moved relative to the one
or more deposition assemblies when the substrate is
fixed to the mask assembly for forming the pattern layer.

11. The method of claim 10, wherein the patterning of the
EML on the substrate comprises offsetting the mask assem-
bly for forming the pattern layer with respect to a previous
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position of the mask assembly on the substrate after pattern-
ing one EML on the substrate.

12. The method of claim 10 further comprising:

after the patterning of the EML on the substrate, separating

the substrate from the mask assembly for forming the
pattern layer, and fixing the substrate to the mask assem-
bly for forming the common layer; and

forming one or more common layers on the substrate while

the substrate is moved relative to the one or more depo-
sition assemblies when the substrate is fixed to the mask
assembly for forming the common layer.
13. The method of claim 1, wherein the forming of the
intermediate layer comprises:
stacking one or more intermediate layers, comprising at
least an EML configured to emit light having a color,
sequentially at a sub-pixel region on the substrate;

stacking one or more intermediate layers, comprising at
least an EML. configured to emit light having a different
color, sequentially at the sub-pixel region on the sub-
strate; and

stacking one or more intermediate layers, comprising at

feast an EML configured to emit light having a different
color, sequentially at the sub-pixel region on the sub-
strate.

14. The method of claim 13, further comprising stacking a
red EML, a green EML, and a blue EML at other sub-pixel
regions on the substrate.

15. The method of claim 1, wherein the forming of the
intermediate layer comprises:

forming one or more common layers on the substrate;

patterning an EML at each of a plurality of sub-pixel

regions on the substrate; and

forming one or more common layers on the substrate.

16. The method of claim 1, further comprising, after the
separating of the substrate from the mask assembly, returning
the mask assembly for forming the common layer or the mask
assembly for forming the pattern layer to the loading unit on
a second conveyer unit.

17. The method of claim 16, wherein the mask assembly
for forming the common layer or the mask assembly for
forming the pattern layer moves between the first conveyer
unit and the second conveyer unit.

18. The method of claim 1, wherein each of the mask
assembly for forming the common layer and the mask assem-
bly for forming the pattern layer comprises:

amask including one or more openings for defining depo-

sition regions on the substrate;

amask tray having a surface on which the mask is mounted,;

and

amagnet plate on a surface of the substrate which is oppo-

site to the surface on which the mask is mounted, the
magnet plate being configured to apply a magnetic force
to the mask.

19. The method of claim 18, wherein the magnet plate is
configured to generate a magnetic force in a direction from
the mask toward the magnet plate.

20. The method of claim 1, wherein a plurality of the
deposition assemblies are in the deposition unit to sequen-
tially perform the deposition on the substrate.
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