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DEPOSITION APPARATUS, ORGANIC LIGHT
EMITTING DISPLAY APPARATUS, AND
METHOD OF MANUFACTURING ORGANIC
LIGHT EMITTING DISPLAY APPARATUS
USING THE DEPOSITION APPARATUS

CROSS-REFERENCE TO RELATED PATENT
APPLICATION

[0001] Korean Patent Application No. 10-2013-0043033,
filed on Apr. 18, 2013, in the Korean Intellectual Property
Office, and entitled: “Deposition Apparatus, Organic Light
Emitting Display Apparatus, and Method of Manufacturing
Organic Light Emitting Display Apparatus Using the Depo-
sition Apparatus,” is incorporated by reference herein in its
entirety.

BACKGROUND

[0002] 1.Field

[0003] Embodiments relate to a deposition apparatus, an
organic light-emitting display apparatus, and a method of
manufacturing the organic light-emitting display apparatus.

[0004] 2. Description of the Related Art

[0005] Among display apparatuses, organic light-emitting
display apparatuses have attracted much attention as next-
generation display apparatuses because of a wide viewing
angle, good contrast, and a fast response speed.

[0006] Organic light-emitting display apparatuses have a
configuration in which an intermediate layer including an
emission layer is interposed between a first electrode and a
second electrode that are opposite to each other.

SUMMARY

[0007] Embodiments are directed to a deposition apparatus
including a transfer unit that includes a first transfer unit and
a second transfer unit, wherein the first transfer unit is con-
figured to transfer, in a first direction, a moving unit to which
asubstrate is detachably fixed, and the second transfer unit is
configured to transfer, in an opposite direction of the first
direction, the moving unit from which the substrate is sepa-
rated, so that the moving unit is cyclically transferred by the
first transfer unit and the second transfer unit; and a deposi-
tion unit that includes a plurality of deposition assemblies,
which are separated from the substrate at a predetermined
distance and configured to deposit a material onto the sub-
strate while the first transfer unit transfers the substrate fixed
to the moving unit, and a chamber, wherein each of the plu-
rality of deposition assemblies includes: a deposition source
configured to emit a deposition material; a deposition source
nozzle unit that is disposed toward the first transfer unit from
the deposition source and has a deposition source nozzle
formed therein; a patterning slit sheet that is disposed so as to
face the deposition source nozzle unit and in which a plurality
of patterning slits are disposed in one direction; a positional
information obtaining unit configured to obtain positional
information regarding a position of the substrate on the mov-
ing unit transferred by the first transfer unit; and a sheet stage
configured to adjust a position of the patterning slit sheet with
respect to the substrate on the moving unit transferred by the
first transfer unit, according to the positional information
obtained by the positional information obtaining unit.

[0008] The positional information obtaining unit may be
configured to obtain the positional information regarding the
position of the substrate on the moving unit transferred by the
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first transfer unit before the substrate on the moving unit
transferred by the first transfer unit reaches the patterning slit
sheet.

[0009] The sheet stage may adjust the position of the pat-
terning slit sheet before the substrate on the moving unit
transferred by the first transfer unit reaches the patterning slit
sheet, according to the positional information obtained by the
positional information obtaining unit.

[0010] The deposition unit may further include a plurality
of prior deposition assemblies, which are separated from the
substrate at a predetermined distance and configured to
deposit a material onto the substrate while the first transfer
unit transfers the substrate fixed to the moving unit, and
wherein the substrate on the moving unit transferred by the
first transfer unit passes through the plurality of prior depo-
sition assemblies and then passes through the plurality of
deposition assemblies.

[0011] Each of the plurality of prior deposition assemblies
may include: a deposition source configured to emit a depo-
sition material; a deposition source nozzle unit that is dis-
posed toward the first transfer unit from the deposition source
and has a deposition source nozzle formed therein; a pattern-
ing slit sheet that is disposed so as to face the deposition
source nozzle unit and has an opening extending in one direc-
tion.

[0012] When the substrate on the moving unit transferred
by the first transfer unit reaches the patterning slit sheet of
each of the plurality of prior deposition assemblies. deposi-
tion may be performed in a state where the position of the
patterning slit sheet is fixed.

[0013] Embodiments are also directed to a method of
manufacturing an organic light-emitting display apparatus,
the method including: transferring a moving unit into a cham-
ber by a first transfer unit that is installed so as to enter the
chamber in a state where a substrate is fixed to the moving
unit; forming a layer by causing deposition materials dis-
charged from a plurality of deposition assemblies to be
sequentially deposited onto the substrate while the first trans-
fer unit transfers the substrate with respect to the plurality of
deposition assemblies in a state where the substrate is sepa-
rated from the plurality of deposition assemblies disposed
within the chamber at a predetermined distance; and return-
ing the moving unit separated from the substrate by a second
transfer unit that is installed so as to enter the chamber,
wherein each of the plurality of deposition assemblies
includes: a deposition source configured to emit the deposi-
tion material; a deposition source nozzle unit that is disposed
toward the first transfer unit from the deposition source and
has a deposition source nozzle formed therein; a patterning
slit sheet that is disposed so as to face the deposition source
nozzle unit and in which a plurality of patterning slits are
disposed in one direction; a positional information obtaining
unit configured to obtain positional information regarding a
position of the substrate on the moving unit transferred by the
first transfer unit; and a sheet stage configured to adjust a
position of the patterning slit sheet with respect to the sub-
strate on the moving unit transferred by the first transfer unit,
and wherein the forming of a layer includes forming a layer
while adjusting the position of the patterning slit sheet by the
sheet stage, according to the positional information obtained
by the positional information obtaining unit.

[0014] The forming of a layer may include forming a layer
by causing, in each of the plurality of deposition assemblies,
the positional information obtaining unit to obtain the posi-
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tional information regarding the position of the substrate on
the moving unit transferred by the first transfer unit before the
substrate on the moving unit transferred by the first transfer
unit reaches the patterning slit sheet.

[0015] The forming of a layer may include forming a layer
by causing, in each of the plurality of deposition assemblies,
the sheet stage to adjust the position of the patterning slit sheet
before the substrate on the moving unit transferred by the first
transfer unit reaches the patterning slit sheet, according to the
positional information obtained by the positional information
obtaining unit.

[0016] The forming of a layer may include forming a layer
by causing the deposition materials discharged from the plu-
rality of prior deposition assemblies to be sequentially depos-
ited onto the substrate while the first transfer unit transfers the
substrate with respect to the plurality of prior deposition
assemblies in a state where the plurality of prior deposition
assemblies disposed within the chamber are separated from
the substrate at a predetermined distance, and then by causing
the deposition materials discharged from the plurality of
deposition assemblies to be sequentially deposited onto the
substrate.

[0017] Each of the plurality of prior deposition assemblies
may include: a deposition source configured to emit the depo-
sition material; a deposition source nozzle unit that is dis-
posed toward the first transfer unit from the deposition source
and has a deposition source nozzle formed therein; a pattern-
ing slit sheet that is disposed so as to face the deposition
source nozzle unit and has an opening extending in one direc-
tion.

[0018] The forming of a layer may include causing depo-
sition to be performed in a state where the position of the
patterning slit sheet is fixed, when the substrate on the moving
unit transferred by the first transfer unit reaches the patterning
slit sheet of each of the plurality of prior deposition assem-
blies.

[0019] Embodiments are also directed to an organic light-
emitting display apparatus including: a substrate; a plurality
of thin film transistors that are disposed on the substrate; a
plurality of pixel electrodes that are electrically connected to
the thin film transistor; a plurality of deposition layers that are
disposed on the pixel electrodes; and a counter electrode that
is disposed on the deposition layers, wherein at least one of
the deposition layers has a linear pattern that is formed using
the deposition apparatus.

[0020] The substrate may have a size of equal to or more
than 40 inches.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] Features will becomeapparent to those of skill in the
art by describing in detail exemplary embodiments with ref-
erence to the attached drawings in which:

[0022] FIG. 1 illustrates a schematic conceptual plan view
showing a deposition apparatus, according to an example
embodiment;

[0023] FIG. 2 illustrates a schematic conceptual side view
showing a deposition portion and the like of the deposition
apparatus shown in FIG. 1;

[0024] FIG. 3 illustrates a schematic perspective cross-sec-
tional view showing a part of the deposition portion of the
deposition apparatus shown in FIG. 1;

[0025] FIG. 4 illustrates a schematic cross-sectional view
showing a part of the deposition portion of the deposition
apparatus shown in FIG. 1;
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[0026] FIG. 5 illustrates a schematic perspective view
showing a part of a deposition assembly, according to an
example embodiment; and

[0027] FIG. 6 illustrates a schematic cross-sectional view
showing an organic light-emitting display apparatus that is
manufactured using the deposition apparatus of FIG. 1.

DETAILED DESCRIPTION

[0028] Example embodiments will now be described more
fully hereinafter with reference to the accompanying draw-
ings; however, they may be embodied in different forms and
should not be construed as limited to the embodiments set
forth herein. Rather, these embodiments are provided so that
this disclosure will be thorough and complete, and will fully
convey exemplary implementations to those skilled in the art.
In the drawing figures, the dimensions of layers and regions
may be exaggerated for clarity of illustration. Like reference
numerals refer to like elements throughout.

[0029] In the following embodiments, an x-axis, a y-axis,
and a z-axis are not limited to three axes on an orthogonal
coordinates system, and may be analyzed in a broader sense
including them. For example, the x-axis, the y-axis. and the
7-axis may cross at right angles to each other, but may refer to
different directions that do not cross at right angles to each
other.

[0030] It will also be understood that when a layer is
referred to as being “on” another layer or substrate, it can be
directly on the other layer or substrate, or intervening layers
may also be present. 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.
[0031] FIG. 1illustrates a schematic conceptual plan view
showing a deposition apparatus, according to an example
embodiment, and FIG. 2 is a schematic conceptual side view
showing a deposition portion and the like of the deposition
apparatus shown in FIG. 1.

[0032] Inthe example embodiment shown in FIGS.1and 2,
the deposition apparatus includes a deposition unit 100, a
loading unit 200, an unloading unit 300, a transfer unit 400,
and a patterning slit sheet replacement unit 500. The transfer
unit 400 may include a first transfer unit 410 and a second
transfer unit 420. The first transfer unit may transfer a moving
unit 430 to which a substrate 2 (see FIG. 3 and the like) is
detachably fixed in a first direction, and the second transfer
unit 420 may transfer the moving unit 430 from which the
substrate 2 is separated in a direction opposite to the first
direction.

[0033] Theloading unit200 may includea first rack 212, an
introduction room 214, a first inversion room 218, and a
buffer room 219.

[0034] According to the present example embodiment, the
plurality of substrates 2 to be deposited are stacked in the first
rack 212. An introduction robot holds the substrate 2 from the
first rack 212, and causes the substrate 2 to be mounted in the
moving unit 430 which is transferred by the second transfer
unit 420 and is located within the introduction room 214. The
substrate 2 may be fixed to the moving unit 430 by using a
clamp or the like, and the moving unit 430 to which the
substrate 2 is fixed is moved to the first inversion room 218. In
an implementation, a process of aligning the substrate 2 with
respect to the moving unit 430 may be performed when nec-
essary before fixing the substrate to the moving unit 430.
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[0035] A first inversion robot reverses the moving unit 430
in the first inversion room 218 that is located adjacent to the
introduction room 214. As a result, the introduction robot
loads the substrate 2 on a top surface of the moving unit 430,
and the moving unit 430 is transferred to the first inversion
room 218 in a state where a surface opposite to a surface
facing the moving unit 430 of the substrate 2 faces upward.
Then, the first inversion robot reverses the first inversion room
218, and thus a surface opposite to a surface facing the mov-
ing unit 430 of the substrate 2 faces downward. In this state,
the first transfer unit 410 transfers the moving unit 430 to
which the substrate 2 is fixed.

[0036] Theunloading unit 300 is configured in an opposite
manner to the above-mentioned loading unit 200. A second
inversion robot reverses the substrate 2 and the moving unit
430 that pass through the deposition unit 100 in a second
inversion room 328, and transfers the reversed substrate and
moving unit to a discharge room 324. Then, the substrate 2 is
separated from the moving unit 430 in the discharge room
324, and the substrate from which a discharge robot and the
like are separated is stacked in a second rack 322. The second
transfer unit 420 transfers the moving unit 430 separated from
the substrate 2 to the loading unit 200.

[0037] In an implementation, the substrate 2 may be fixed
to a lower surface of the moving unit 430 from when the
substrate 2 is first fixed to the moving unit 430, and may be
transferred as it is. In this case, for example, the first inversion
robot of the first inversion room 218 and the second inversion
robot of the second inversion room 328 may be omitted. In
addition, the first inversion robot of the first inversion room
218 and the second inversion robot of the second inversion
room 328 may not reverse the first inversion room 218 or the
second inversion room 328, but may reverse only the moving
unit 430 to which the substrate 2 is fixed within the first
inversion room 218 or the second inversion room 328. In this
case, amethod may be used of rotating the transfer unit within
the inversion room 180 degrees in a state where the moving
unit 430 is located on the transfer unit within the inversion
room where the moving unit 430 to which the substrate 2 is
fixed. At this time, it may be understood that the transfer unit
within the inversion room also serves as the first inversion
robot or the second inversion robot. Here, the transfer unit
within the inversion room may be a part of the first transfer
unit or the second transfer unit.

[0038] The deposition unit 100 includes a chamber 101 as
shown in FIGS. 1 and 2, and a plurality of deposition assem-
blies 100-5 to 100-9 may be disposed within the chamber 101.
As shown in the drawings, a plurality of prior deposition
assemblies 100-1 to 100-4 and a plurality of post deposition
assemblies 100-10 and 100-11 may be disposed within the
chamber 101 in addition to the plurality of deposition assem-
blies 100-5 to 100-9. The number of plurality of deposition
assemblies 100-5 to 100-9, plurality of prior deposition
assemblies 100-1 to 100-4, and/or plurality of post deposition
assemblies 100-10 and 100-11 may vary according to depo-
sition materials and deposition conditions.

[0039] The plurality of prior deposition assemblies 100-1
to 100-4, the plurality of deposition assemblies 100-5 to
100-9, and the plurality of post deposition assemblies 100-10
and 100-11 may be sequentially disposed within the deposi-
tion unit 100 in the direction of the unloading unit 300 from
the loading unit 200. The chamber 101 may be maintained in
avacuum state or a state close to vacuum while the deposition
is performed.
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[0040] The first transfer unit 410 sequentially transfers the
moving unit 430 to which the substrate 2 is fixed to atleast the
deposition unit 100, e.g., to the loading unit 200, the deposi-
tion unit 100, and the unloading unit 300. The second transfer
unit 420 returns the moving unit 430 separated from the
substrate 2 in the unloading unit 300 to the loading unit 200.
Thus, the moving unit 430 may be cyclically transferred by
the first transfer unit 410 and the second transfer unit 420.
[0041] The first transfer unit 410 may be disposed so as to
enter the chamber 101 when passing through the deposition
unit 100, and the second transfer unit 420 may be disposed so
as to transfer the moving unit 430 from which the substrate 2
is separated.

[0042] The first transfer unit 410 and the second transfer
unit 420 may be vertically disposed. Thus, the moving unit
430 is formed so as to cause deposition to be performed on the
substrate 2 while passing through the first transfer unit 410 is
separated from the substrate 2 in the unloading unit 300, and
so as to be returned to the loading unit 200 via the second
transfer unit 420 disposed below the first transfer unit 410,
thereby increasing space utilization efficiency. In an imple-
mentation, the second transfer unit 420 may be located above
the first transfer unit 410 (not shown).

[0043] When the first transfer unit 410 transfers the moving
unit 430, the substrate 2 fixed to the moving unit 430 passes
through the plurality of prior deposition assemblies 100-1 to
100-4, the plurality of deposition assemblies 100-5 to 100-9,
and the plurality of post deposition assemblies 100-10 and
100-11 in this order.

[0044] As shown in FIG. 1, the deposition unit 100 may
include deposition source replacement units 190 that are
respectively disposed at one side of the plurality of prior
deposition assemblies 100-1 to 100-4, the plurality of depo-
sition assemblies 100-5 to 100-9, and the plurality of post
deposition assemblies 100-10 and 100-11. Although not
shown in detail in the drawings, the deposition source
replacement unit 190 may be foamed as a cassette type depo-
sition source replacement unit so as to be extracted from each
of the plurality of prior deposition assemblies 100-1 to 100-4,
the plurality of deposition assemblies 100-5 to 100-9, and the
plurality of post deposition assemblies 100-10 and 100-11,
thereby allowing a deposition source 100 (see FIG. 3) of each
of the plurality of prior deposition assemblies 100-1 to 100-4,
the plurality of deposition assemblies 100-5 to 100-9, and the
plurality of post deposition assemblies 100-10 and 100-11 to
be easily replaced.

[0045] Further, in FIG. 1, two deposition apparatuses each
including the loading unit 200, the deposition unit 100, the
unloading unit 300, and the transfer unit 400 are arranged in
parallel with each other. In this case, the patterning slit sheet
replacement unit 500 may be disposed between the two depo-
sition apparatuses. That is, the two deposition apparatuses
may commonly use the patterning slit sheet replacement unit
500, thereby improving space utilization efficiency, as com-
pared with a case where each deposition apparatus separately
includes the patterning slit sheet replacement unit 500.
[0046] FIG. 3 illustrates a schematic perspective cross-sec-
tional view showing a part of the deposition portion of the
deposition apparatus shown in FIG. 1. FIG. 4 is a schematic
cross-sectional view showing a part of the deposition portion
of the deposition apparatus shown in FIG. 1. FIGS. 3 and 4
illustrate a schematic perspective cross-sectional view and a
schematic cross-sectional view showing a portion where the
deposition assembly 100-5 is located, in the plurality of prior
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deposition assemblies 100-1 to 100-4, the plurality of depo-
sition assemblies 100-5 to 100-9, and the plurality of post
deposition assemblies 100-10 and 100-11.

[0047] The chamber 101 is formed in the form of a hollow
box, and accommodates the deposition assembly 100-5 and
other deposition assemblies therein. As shown in the draw-
ings, the transfer unit 400 may also be accommodated in the
chamber 101, and may enter the chamber 101 so that the
transfer unit 400 extends from the outside of the chamber 101
to the inside of the chamber 101 and from the inside of the
chamber 101 to the outside of the chamber 101.

[0048] A lower housing 103 and an upper housing 104 may
be accommodated in the chamber 101. For example, the
lower housing 103 may be disposed on a foot 102 that may be
fixed to the ground, and the upper housing 104 may be dis-
posed on the lower housing 103. A connection portion
between the lower housing 103 and the chamber 101 may be
sealed so as to completely block the inside of the chamber 101
from the outside. The lower housing 103 and the upper hous-
ing 104 may be disposed on the foot 102 fixed to the ground,
and thus even if the chamber 101 repeatedly contracts or
expands, the lower housing 103 and the upper housing 104
may maintain their fixed positions, thereby allowing the
lower housing 103 and the upper housing 104 to perform a
function as a kind of reference frame within the deposition
unit 100.

[0049] The deposition assembly 100-5 and the first transfer
unit 410 of the transfer unit 400 may be disposed within the
upper housing 104, and the second transfer unit 420 of the
transfer unit 400 may be disposed within the lower housing
103. The moving unit 430 may cause deposition to be con-
tinuously performed on the substrate 2 fixed to the moving
unit 430 while being circularly transferred by the first transfer
unit 410 and the second transfer unit 420. The moving unit
430 capable of being circularly transferred may include a
carrier 431 and an electrostatic chuck 432 coupled to the
carrier 431.

[0050] The carrier 431 may include a body portion 4314, a
linear motor system (LMS) magnet 4315, a contactless power
source (CPS) module 431¢, a power source 4314, and a guide
groove 431e. The carrier 431 may further include a cam
follower, and the like according to the particular implemen-
tation.

[0051] Thebody portion 431 a constitutes a base portion of
the carrier 431, and may be formed of a magnetic body such
as iron. The body portion 431 a of the carrier 431 may cause
the carrier 431 to be separated from the guide unit 412 of the
first transfer unit 410 at a predetermined distance, by gravity
or repulsion with a magnetic levitation bearing (not shown)
included in the first transfer unit 410. Further, a guide groove
431e may be formed at both sides of the body portion 431a.
The guide groove 431e may accommodate a guide protrusion
412d of the guide unit 412 or a roller guide 422 of the second
transfer unit 420.

[0052] Further, the body portion 431a may include a mag-
netic rail 4315 disposed along a central line of a traveling
direction (Y-axis direction). The magnetic rail 4315 of the
body portion 431 may constitute a linear motor in conjunc-
tion with a coil 411 of the first transfer unit 410, and the
carrier, that is, the moving unit 430 may be transferred in a
direction of A by the linear motor. Thus, even though the
moving unit 430 does not include a separate power source, the
moving unit 430 may be transferred by a current applied to the
coil 411 ofthe first transfer unit 410. For this, a plurality of the
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coils 411 may be disposed at equal intervals (along a Y-axis
direction) within the chamber 101. The coil 411 may be
installed in an atmosphere state because the coil 411 is dis-
posed within an atmosphere box.

[0053] The body portion 431 a may include a CPS module
431c¢ and a power source 431d that are respectively disposed
on one side and the other side of the magnetic rail 4315. The
power source 431d includes a kind of rechargeable battery for
supplying a power source so that the electrostatic chuck 432
chucks the substrate 2 and maintain the chucking of the sub-
strate 2. The CPS module 431c¢ is a wireless charging module
for charging the rechargeable battery of the power source
431d. A charging track 423 included in the second transfer
unit 420 is connected to an inverter (not shown), and thus a
magnetic field is formed between the charging track 423 and
the CPS module 431¢ when the second transfer unit 420
transfers the carrier 431 so as to supply power to the CPS
module 431¢, thereby allowing the power source 4314 to be
charged.

[0054] The electrostatic chuck 432 may include a body
formed of ceramic, and an electrode that is buried in the body
and to which a power source is applied. In the electrostatic
chuck 432, a high voltage is applied to the electrode buried in
the body from the power source 431d within the body portion
431a of the carrier 431, thereby allowing the substrate 2 to be
attached to the surface of the body.

[0055] The first transfer unit 410 has the above-mentioned
configuration, and may transfer the moving unit 430 to which
the substrate is fixed in a first direction (+Y direction). The
first transfer unit 410 includes the above-mentioned coil 411
and guide unit 412, and may further include a magnetic levi-
tation bearing, a cap sensor, and the like.

[0056] Thecoil 411 and the guide unit412 may be disposed
on an internal surface of the upper housing 104. For example,
the coil 411 may be disposed on the upper internal surface of
the upper housing 104, and the guide unit 412 may be dis-
posed on both side internal surfaces of the upper housing 104.
[0057] As described above, the coil 411 may constitute a
linear motor in conjunction with the magnetic rail 4315 of the
body portion 431a of the moving unit 430 so as to cause the
moving unit 430 to move. The guide unit 412 may guide the
moving unit 430 so as to be transferred in the first direction
(Y-axis direction) when the moving unit 430 moves. The
guide unit 412 may be disposed so as to enter the deposition
unit 100.

[0058] The guide unit 412 may accommodate both sides of
the carrier 431 of the moving unit 430 and guide the carrier
431 so as to move along the A direction of FIG. 3. The guide
unit 412 may include a first accommodation portion 412a
disposed below the carrier 431, a second accommodation
portion 4125 disposed above the carrier 431, and a connection
portion 412¢ that connects the first accommodation portion
412a and the second accommodation portion 4124 to each
other. An accommodation groove may be formed by the first
accommodation portion 412a, the second accommodation
portion 4125, and the connection portion412¢. The guide unit
412 may include a guide protrusion 4124 within the accom-
modation groove.

[0059] The magnetic levitation bearing (not shown) may be
disposed within the connection portion 412¢ of the guide umt
412 so as to correspond to each of the both sides of the carrier
431. The magnetic levitation bearing generates a gap between
the carrier 431 and the guide unit 412 so that the carrier 431 is
transferred along the guide unit 412 in a non-contact manner
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without coming into contact with the guide unit 412 when the
carrier 431 is transferred. The magnetic levitation bearing
may also be disposed in the second accommodation portion
4125 of the guide unit 412 50 as to be located above the carrier
431. In this case, the magnetic levitation bearing may cause
the carrier 431 to move along the guide unit 412 while the
carrier 431 maintains a predetermined distance with the first
accommodation portion 412a and the second accommoda-
tion portion 4125 without coming into contact with the first
accommodation portion 412a and the second accommoda-
tion portion 4125. In order to check the gap between the
carrier 431 and the guide unit 412, the guide unit 412 may
include a gap sensor (not shown) disposed in the first accom-
modation portion 412a and/or the connection portion 412¢ so
as to correspond to a lower portion of the carrier 431. Mag-
netism of the magnetic levitation bearing is changed accord-
ing to values measured by the gap sensor so as to adjust the
gap between the carrier 431 and the guide unit 412 in real
time. Thus, the carrier 431 may be precisely transferred by
feedback control using the magnetic levitation bearing and
the gap sensor.

[0060] The second transfer unit 420 returns the moving unit
430 on which the deposition is completed while passing
through the deposition unit 100 and from which the substrate
2 is separated in the unloading unit 300, to the moving unit.
The second transfer unit 420 may include the coil 421 dis-
posed in the lower housing 103, the roller guide 422, and the
above-mentioned charging track 423. For example, the coil
421 and the charging track 423 may be disposed on an upper
internal surface of the lower housing 103, and the roller guide
422 may be disposed on both side internal surfaces of the
lower housing 103. The coil 421 may be disposed within an
atmosphere box, similar to the coil 411 of the first transfer
unit 410 (not shown).

[0061] Similarly to the coil 411, the coil 421 may constitute
a linear motor in conjunction with the magnetic rail 4315 of
the carrier 431 of the moving unit 430. The coil 421 may
cause the moving unit 430 to move in a direction (=Y direc-
tion) opposite to the first direction (+Y direction) by the linear
motor.

[0062] The roller guide 422 guides the carrier 431 so as to
be transferred in a direction opposite to the first direction. The
roller guide 422 may be disposed so as to enter the deposition
unit 100. The roller guide 422 may support a cam follower
(not shown) disposed at both sides of the carrier 431 of the
moving unit 430, and may guide the moving unit 430 so as to
be transferred in a direction (=Y direction) opposite to the first
direction (+Y direction).

[0063] The second transfer unit 420 returns the moving unit
430 separated from the substrate 2 in adirection of the loading
unit 200. Thus, the second transfer unit 420 may operate with
a lower positional accuracy of the moving unit 430 to be
transferred, as compared with the first transfer unit 410 that
transfers the moving unit 430 to which the substrate 2 is fixed
so as to perform deposition on the substrate 2. Therefore, a
high positional accuracy of the moving unit 430 may be
ensured by applying a magnetic levitation function to the first
transfer unit 410 requiring a high positional accuracy of the
moving unit 430 to be transferred, and a roll type method of
the related art may be applied to the second transfer unit 420,
thereby simplifving the configuration of the deposition appa-
ratus and reducing a manufacturing cost. If another imple-
mentation, the magnetic levitation function may also be
applied to the second transfer unit 420.
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[0064] The deposition assembly 100-5, which is separated
from the substrate 2 at a predetermined distance, deposits the
substrate 2 with a material, while the first transfer unit 410
transfers the substrate 2 fixed to the moving unit 430 in the
first direction (+Y direction).

[0065] Hereinafter, a detailed configuration of the deposi-
tion assembly 100-5 will be described.

[0066] Each of the plurality of deposition assemblies 100-5
to 100-9 may include a deposition source 110, a deposition
source nozzle unit 120, a patterning slit sheet 130, a blocking
member 140, a first stage 150, a second stage 160, a camera
170, a sensor 180, and the like. Here, most components shown
in FIGS. 3 and 4 may be disposed within the chamber 101 in
which an appropriate degree of vacuum is maintained in order
to ensure straightness of a deposition material.

[0067] The deposition source 110 may emit a deposition
material. The deposition source 110, which is disposed in a
lower portion of the deposition assembly, may emit a depo-
sition material 115 in a direction (for example, upward ina +7
direction) of the substrate 2 as the deposition material 115 is
sublimated or evaporated. For example, the deposition source
110 may include a furnace 111 in which the deposition mate-
rial 115 is filled, and a heater 112 for evaporating the depo-
sition material 115 filled in the furnace 111 by heating the
furnace 111.

[0068] The deposition source nozzle unit 120 having a
deposition source nozzle 121 formed therein is disposed in
the deposition source 110 toward the first transfer unit 410
(+Z direction), that is, in a direction of the substrate 2. In the
drawing, the deposition source nozzle unit 120 includes a
plurality of the deposition source nozzles 121. In the plurality
of deposition assemblies 100-5 to 100-9, a layer patterned on
the substrate 2 fixed to the moving unit 430 transferred by the
first transfer unit 410 is formed. Therefore, the deposition
source nozzle unit 120 includes the plurality of deposition
source nozzles 121 arranged along the first direction (+Y
direction), and thus one deposition source nozzle 121 may be
located along a second direction (for example, X-axis direc-
tion) that intersects with the first direction (+Y direction) on
a plane (ZX plane) perpendicular to the first direction (+Y
direction) and that is parallel to the substrate 2 fixed to the
moving unit 430, which may significantly decrease the gen-
eration of a shadow when forming a pattern layer.

[0069] The patterning slit sheet 130 may be disposed so as
to face the deposition source nozzle unit 120, and may have a
structure in which a plurality of patterning slits are formed
along one direction (X-axis direction). The patterning slit
sheet 130 is located between the deposition source 110 and
the substrate 2. The deposition material 115 that is evaporated
in the deposition source 110 may pass through the deposition
source nozzle unit 120 and the patterning slit sheet 130 so as
to be deposited on the substrate 2, which is an object to be
deposited on.

[0070] The patterning slit sheet 130 may be manufactured
through etching or the like that is used in a method of manu-
facturing an FMM of the related art, e.g., as a stripe type
mask. The patterning slit sheet 130 may be disposed so as to
be separated from the deposition source 110 (and the depo-
sition source nozzle unit 120 coupled to the deposition source
110) at a predetermined distance.

[0071] The inside of the chamber may be maintained in a
high vacuum state, in the same manner as or in a similar
manner to a case of FMM deposition, in order for the depo-
sition material 115 discharged from the deposition source 110
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to efficiently pass through the deposition source nozzle unit
120 and the patterning slit sheet 130 and to be deposited in a
desired pattern onto the substrate 2. Thermal expansion of the
patterning slit sheet 130 may be minimized by making the
temperature of the patterning slit sheet 130 sufficiently low.
For example, the temperature of the patterning slit sheet 130
may be, e.g., about equal to or less than 100° C., and lower
than that of the deposition source 110. If the temperature of
the patterning slit sheet 130 is increased, the size, position,
and the like of the patterning slit of the patterning slit sheet
130 may be changed, which may cause the deposition mate-
rial to be deposited onto the substrate 2 in a pattern different
from a predetermined pattern.

[0072] The substrate 2, which is an object to be deposited
on, is disposed within the chamber 101. The substrate 2 may
be a substrate for a flat plate display apparatus, and may be a
large area substrate such as a mother glass with which a
plurality of flat plate display apparatuses may be formed.

[0073] Inadeposition method using an FMM of the related
art, the area of the FMM is the same as the area of a substrate
and, as the size of the substrate increases, the size of the FMM
increases. It may be difficult to manufacture the FMM, and
sagging of a mask occurs due to the FMM weight, which may
makes it difficult to form an intermediate layer having an
exact predetermined pattern.

[0074] Inthe deposition apparatus according to the present
example embodiment, deposition is performed while each of
the plurality of deposition assemblies 100-5 to 100-9 and the
substrate relatively move. While the first transfer unit 410
transfers the substrate 2 fixed to the moving unit 430 in the
first direction (+Y direction), the plurality of deposition
assemblies 100-5 to 100-9 separated from the substrate 2 ata
predetermined distance sequentially deposit a material onto
the substrate 2. Thus, the deposition is performed in a scan-
ning manner while the substrate 2 (disposed so as to face the
plurality of deposition assemblies 100-5 to 100-9) is trans-
ferred in a direction of an arrow A of FIG. 3. In the drawing,
the deposition is performed while the substrate 2 moves
within the chamber 101 in the +Y direction. However, the
deposition may be performed, e.g., whereby the position of
the substrate 2 is fixed, and the deposition assembly 100-1
may perform deposition while moving in the -Y direction.

[0075] Inthe deposition apparatus according to the present
example embodiment, the size of the patterning slit sheet 130
may be set to be considerably smaller than the size of an FMM
of therelated art. In the deposition apparatus according to the
present example embodiment, the deposition may be per-
formed continuously, that is, in a scanning manner, while the
substrate 2 moves along the Y-axis direction, even though the
length of the patterning slit sheet 130 in the Y-axis direction is
considerably shorter than the length of the substrate 2 in the
Y-axis direction. Thus, the deposition may be sufficiently
performed with respect to the greater part of the whole surface
of the substrate 2.

[0076] Furthermore, the size of the patterning slit sheet 130
may be set to be considerably smaller than the size of the
FMM of the related art. Thus, the manufacturing of the pat-
terning slit sheet 130 may be facilitated. In processes includ-
ing an etching process when manufacturing the patterning slit
sheet 130, and a precise pulling process, a welding process, a
moving process, a washing process, and the like after the
etching process, the process of patterning of the slit sheet 130
having a small size may be advantageous as compared with a
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process relevant to a large area FMM. Such an advantage may
be more significant as the size of a display apparatus to be
manufactured increases.

[0077] As described above, each of the plurality of deposi-
tion assemblies 100-5 to 100-9, which is separated from the
substrate 2 at a predetermined distance, deposits a material
onto the substrate 2, while the first transfer unit 410 transfers
the substrate 2 fixed to the moving unit 430 in the first direc-
tion (+Y direction). Thus, the patterning slit sheet 130 is
disposed so as to be separated from the substrate 2 at a
predetermined distance. The in a related art deposition appa-
ratus using an FMM, the FMM and a substrate may come into
contact with each other and cause an error. The deposition
apparatus according to the present example embodiment may
significantly increase a manufacturing speed by avoiding a
time to tightly adhere a substrate and a mask to each other
during a process.

[0078] As shown in the drawing, the upper housing 104
may have a mounting unit 104-1 that protrudes at both sides
of the deposition source 110 and the deposition source nozzle
unit 120. A sheet stage capable of adjusting the position of the
patterning slit sheet 130 may be located on the mounting unit
104-1. The sheet stage may include the first stage 150 and the
second stage 160, and the patterning slit sheet 130 may be
disposed on the second stage 160.

[0079] The first stage 150 may adjust the position of the
patterning slit sheet 130 in the X-axis direction and the Y-axis
direction. The first stage 150 includes a plurality of actuators
s0 as to shift the position of the patterning slit sheet 130 in the
X-axis direction and Y-axis direction with respect to the upper
housing 104. The second stage 160 may adjust the position of
the patterning slit sheet 130 in the Z-axis direction. For
example, the second stage 160 may include an actuator so as
to adjust the position of the patterning slit sheet 130 along the
Z-axis direction with respect to the first stage 150, that is, the
upper housing 104.

[0080] The position of the patterning slit sheet 130 with
respect to the substrate 2 may be adjusted through the sheet
stage including the first stage 150 and the second stage 160, so
that alignment between the substrate 2 and the patterning slit
sheet 130, e.g., real-time alignment may be performed.

[0081] The upper housing 104, the first stage 150, and the
second stage 160 may simultaneously guide a moving path of
a deposition material so that the deposition material dis-
charged through the deposition source nozzle 121 is not dis-
persed. The path of the deposition material is limited by the
upper housing 104, the first stage 150, and the second stage
160, and thus the movement of the deposition material in the
X-axis direction may be restricted.

[0082] Each of the plurality of deposition assemblies 100-5
to 100-9 may include a positional information obtaining unit.
The positional information obtaining unit may include a cam-
era 170 including, for example, a CCD. The camera 170 may
obtain positional information regarding the position of the
substrate 2 on the moving unit 430 transferred by the first
transfer unit 410. For example, the camera 170 may obtain
image information regarding a guard ring (not shown) which
is an indicating line formed on the substrate 2. Thus, the
camera 170 may confirm in real time a positional relationship
between a mark (not shown) formed in the patterning slit
sheet 130 and the guard ring formed on the substrate 2 so as to
from data for causing the patterning slit sheet 130 and the
substrate 2 to be exactly aligned on the XY plane.



US 2014/0315344 Al

[0083] The positional information obtained by the posi-
tional information obtaining unit is transmitted to the sheet
stage, so that the sheet stage may adjust the position of the
patterning slit sheet 130 in the X-axis direction and Y-axis
direction with respect to the upper housing 104 through, for
example, the first stage 150. The sheet stage adjusts the posi-
tion of the patterning slit sheet 130 with respect to the sub-
strate 2.

[0084] The position between the substrate 2 and the pat-
terning slit sheet 130 may be confirmed in real time by using
the positional information obtaining unit including the cam-
era 170, and thus the substrate 2 and the patterning slit sheet
130 may be aligned in real time, which may help improve
positional accuracy of a pattern. Such an alignment may be
performed in each of the plurality of deposition assemblies
100-5 to 100-9, and thus when a patterned layer is formed
through deposition in each of the plurality of deposition
assemblies 100-5 to 100-9, the positional accuracy of the
pattern may be improved.

[0085] Each of the plurality of prior deposition assemblies
100-1 to 100-4 or each of the plurality of post deposition
assemblies 100-10 and 100-11 may deposit a layer to be
commonly formed in the greater part of the whole surface of
the substrate 2, instead of the patterned layer. Fach of the
plurality of prior deposition assemblies 100-1 to 100-4 or
each of the plurality of post deposition assemblies 100-10 and
100-11 may include a deposition source, a deposition source
nozzle unit, and a patterning slit sheet.

[0086] The deposition source or the deposition source
nozzle unit of each of the plurality of prior deposition assem-
blies 100-1 to 100-4 or each of the plurality of postdeposition
assemblies 100-10 and 100-11 may have a similar configu-
ration as the deposition source 110 or deposition source
nozzle unit 120 of each of the plurality of deposition assem-
blies 100-5 to 100-9. The deposition source or the deposition
source nozzle unit of each of the plurality of prior deposition
assemblies 100-1 to 100-4 or each of the plurality of post
deposition assemblies 100-10 and 100-11 has an elongated
shape in a direction (X-axis direction) perpendicular to a
direction (Y-axis direction) in which the first transferunit 410
transfers the moving unit 430, and the plurality of deposition
source nozzles of the deposition source nozzle unit may also
be arranged in the X-axis direction in order to form a thin film
having a uniform thickness, instead of a patterned deposition
layer, on the substrate 2.

[0087] The patterning slit sheet of each of the plurality of
prior deposition assemblies 100-1 to 100-4 or each of the
plurality of post deposition assemblies 100-10 and 100-11
may have a different configuration from the patterning slit
sheet 130 of each of the plurality of deposition assemblies
100-5 to 100-9. Fach of the plurality of prior deposition
assemblies 100-1 to 100-4 or each of the plurality of post
deposition assemblies 100-10 and 100-11 deposits a layer to
be commonly formed in the greater part of the whole surface
of the substrate 2 instead of depositing a patterned layer.
Thus, the patterning slit sheet may have an opening extending
in a direction (X-axis direction), instead of a plurality of
patterning slits.

[0088] The plurality of prior deposition assemblies 100-1
to 100-4 and the plurality of post deposition assemblies 100-
10 and 100-11 deposits a layer to be commonly formed in the
greater part of the whole surface of the substrate 2 instead of
depositing a patterned layer. Thus, when the substrate 2 on the
moving unit 430 transferred by the first transfer unit 410
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reaches the patterning slit sheet of each of the plurality of
prior deposition assemblies 100-1 to 100-4 or each of the
plurality of post deposition assemblies 100-10 and 100-11,
the plurality of prior deposition assemblies and the plurality
of post deposition assemblies may perform deposition in a
state where the position of the patterning slit sheet is fixed,
without adjusting the position of the patterning slit sheet with
respect to the substrate 2. Therefore, the plurality of prior
deposition assemblies 100-1 to 100-4 and the plurality of post
deposition assemblies 100-10 and 100-11 may not need the
positional information obtaining unit or the sheet stage.

[0089] As described above, in each of the plurality of depo-
sition assemblies 100-5 to 100-9, the position between the
substrate 2 and the patterning slit sheet 130 is confirmed in
real time by using the positional information obtaining unit
including the camera 170, and the substrate 2 and the pattern-
ing slit sheet 130 are aligned in real time on the basis of the
confirmed position. For this, before the substrate 2 on the
moving unit 430 transferred by the first transfer unit 410
reaches the patterning slit sheet 130, the positional informa-
tion obtaining unit including the camera 170 may obtain
positional information regarding the position of the substrate
2 on the moving unit 430 transferred by the first transfer umt
410. The positional information obtaining unit including the
camera 170 is located closer to the loading unit 200 than the
patterning slit sheet 130 in each of the plurality of deposition
assemblies 100-5 to 100-9. Thus, the sheet stage may adjust
the position of the patterning slit sheet 130 before the sub-
strate 2 on the moving unit 430 transferred by the first transfer
unit 410 reaches the patterning slit sheet 130, according to the
positional information obtained by the positional information
obtaining unit.

[0090] The blocking member 140 may be disposed
between the patterning slit sheet 130 and the deposition
source 1101inorder to prevent a material from being deposited
in a non-film formation region of the substrate 2. Although
not shown in detail in the drawing, the blocking member 140
may be constituted by two plates adjacent to each other. The
non-film formation region of the substrate 2 is covered by the
blocking member 140, which may prevent the material from
being deposited in the non-film formation region of the sub-
strate 2 without an additional structure. In addition, the sensor
180 for sensing a distance between the substrate 2 and the
patterning slit sheet 130 may be used.

[0091] FIG. 5 illustrates a schematic perspective view
showing a part of a deposition assembly of a deposition
apparatus, according to an example embodiment. As shown in
FIG. 5, the deposition source 110 and/or the deposition
source nozzle unit 120 and the patterning slit sheet 130 may
be coupled to each other by a connection member 137.

[0092] The patterning slit sheet 130 included in each of the
above-mentioned plurality of deposition assemblies 100-5 to
100-9 may have a shape shown in FI1G. 5. As shown in FIG. 5,
the patterning slit sheet 130 may include a frame 135 sub-
stantially having, for example, a window frame shape, and a
sheet 133 that is coupled to the frame 135 through welding or
the like. A plurality of patterning slits 131 extending, for
example, in the Y-axis direction may be formed the sheet 133
so as to be parallel with each other in the X-axis direction. The
deposition material located within the furnace 111 of the
deposition source 110 may be evaporated by the heater 112,
may be discharged through the deposition source nozzle 121
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of the deposition source nozzle unit 120, and may be depos-
ited on the substrate via the patterning slits 131 of the pat-
terning slit sheet 130.

[0093] Embodiments are also directed to a method of
manufacturing an organic light-emitting display using the
deposition apparatus.

[0094] A method of manufacturing an organic light-emit-
ting display apparatus according to an example embodiment
may include an operation of transferring the moving unit 430
into the chamber 101 by the first transfer unit 410 installed so
as to enter the chamber 101 in a state where the substrate 2 is
fixed to the moving unit 430, and an operation of forming a
layer by causing deposition materials discharged from the
plurality of deposition assemblies 100-5 to 100-9 to be
sequentially deposited onto the substrate 2 while transferring
the substrate 2 with respect to each of the plurality of depo-
sition assemblies 100-5 to 100-9 in a state where each of the
plurality of deposition assemblies 100-5 to 100-9 disposed
within the chamber 101 is separated from the substrate 2 ata
predetermined distance. Then, the moving unit 430, which is
separated from the substrate 2, is returned to the second
transfer unit 420 that is installed so as to enter the chamber
101, and then the moving unit 430 may be circularly trans-
ferred by the first transfer unit 410 and the second transfer unit
420.

[0095] In the method of manufacturing the organic light-
emitting display apparatus, the plurality of deposition assem-
blies 100-5 to 100-9 may have the configurations of the plu-
rality of deposition assemblies 100-5 to 100-9 described in
the deposition apparatuses according to the above-described
embodiments. In the operation of forming the layer, the sheet
stage including the first stage 150 and the second stage 160
may adjust the position of the patterning slit sheet 130.
[0096] In the operation of forming the layer, the positional
information obtaining unit may obtain positional information
regarding the position of the substrate 2 on the moving unit
430 that is transferred by the first transfer unit 410 before the
substrate 2 on the moving unit 430 transferred by the first
transfer unit 410 reaches the patterning slit sheet 130. At this
time, in each of the plurality of deposition assemblies 100-5
to 100-9, the sheet stage may adjust the position of the pat-
terning slit sheet 130 before the substrate 2 on the moving unit
430 transferred by the first transfer unit 410 reaches the pat-
terning slit sheet 130 according to the positional information
obtained by the positional information obtaining unit.
[0097] The layer formed in this manner may be a layer
patterned on the substrate 2. In the operation of forming the
layer, there may be a need to form a layer integrally in the
greater part of the whole surface of the substrate 2, instead of
forming the layer patterned on the substrate 2. The layer may
be formed by causing the first transfer unit 410 to transfer the
substrate 2 with respect to the plurality of prior deposition
assemblies 100-1 to 100-4 and/or the post deposition assem-
blies 100-10 and 100-11 in a state where the plurality of prior
deposition assemblies 100-1 to 100-4 and/or the post depo-
sition assemblies 100-10 and 100-11 having the above-de-
scribed configuration are separated from the substrate 2 at a
predetermined distance. In this case, the layer patterned by
the plurality of deposition assemblies 100-5 to 100-9 may be
formed on the substrate 2 between the operation of forming
the layer on the substrate 2 by the plurality of prior deposition
assemblies 100-1 to 100-4 and the operation of forming the
layer on the substrate 2 by the post deposition assemblies
100-10 and 100-11.
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[0098] 1In acase where the layer is formed on the substrate
2 through the plurality of prior deposition assemblies 100-1 to
100-4 and/or the post deposition assemblies 100-10 and 100-
11, when the substrate 2 on the moving unit 430 transferred by
the first transfer unit 410 reaches the patterning slit sheet of
each of the plurality of prior deposition assemblies 100-1 to
100-4 and/or the post deposition assemblies 100-10 and 100-
11, deposition may be performed in a state where the position
of the patterning slit sheet is fixed.

[0099] FIG. 6 illustrates a schematic cross-sectional view
showing an organic light-emitting display apparatus that is
manufactured using the deposition apparatus of FIG. 1,
according to an example embodiment.

[0100] Referring to FIG. 6, various components of the
organic light-emitting display apparatus are formed on a sub-
strate 50. Here, the substrate 50 may be the substrate 2
described in FIG. 3 and the like, or may be a part that is cut
from the substrate 2. The substrate 50 may be formed of a
transparent material, for example, a glass material or a plastic
material, a metal material, etc.

[0101] On the substrate 50, common layers such as a buffer
layer 51, a gate insulating layer 53, and an insulating inter-
layer 55 may be formed on the greater part of the whole
surface of the substrate 50, a patterned semiconductor layer
52 including a channel region 52a, a source contact region
52b, and a drain contact region 52¢ may be formed, and a gate
electrode 54, a source electrode 56, and a drain electrode 57
that are components of a thin film transistor TFT may be
formed together with the patterned semiconductor layer.
[0102] In addition, a protective layer 58 covering the thin
film transistor TFT and a planarization layer 59 that is located
on the protective layer 58 and has a substantially flat top
surface may be formed on the whole surface of the substrate
50. A patterned pixel electrode 61, a counter electrode 63
corresponding to substantially the whole surface of the sub-
strate 50, and an organic light-emitting display diode OLED
including an intermediate layer 62 that is interposed between
the pixel electrode 61 and the counter electrode 63 and has a
multi-layered structure with an emission layer may be formed
on the planarization layer 59. A part of the intermediate layer
62 may be a common layer corresponding to the substantially
the whole surface of the substrate 50, and the other part
thereof may be a layer that is patterned so as to correspond to
the pixel electrode 61. The pixel electrode 61 may be electri-
cally connected to the thin film transistor TFT through a via
hole. The pixel definition layer 60 that covers an edge of the
pixel electrode 61 and has an opening for defining each pixel
area may be formed on the planarization layer 59 so as to
correspond to substantially the whole surface of the substrate
50.

[0103] In the organic light-emitting display apparatus, at
least some of the components may be formed using the depo-
sition apparatuses and the method of manufacturing the
organic light-emitting display apparatus according to the
above-described embodiments.

[0104] For example, the intermediate layer 62 may be
formed using the deposition apparatuses and the method of
manufacturing the organic light-emitting display apparatus
according to the above-described embodiments. For example,
a hole injection layer (HIL), a hole transport layer (HTL), an
emission layer (EML), an electron transport layer (ETL), an
electron injection layer (EIL), and the like that may be
included in the intermediate layer 62 may be formed using the
deposition apparatuses and the method of manufacturing the
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organic light-emitting display apparatus according to the
above-described embodiments.

[0105] For example, when the layers of the intermediate
layer 62 are formed, the HIL or the HTL that may be common
layers corresponding to substantially the whole surface of the
substrate 50 may be formed through the plurality of prior
deposition assemblies 100-1 to 100-4, the EML and the like
that may be pattern layers patterned so as to correspond to the
pixel electrode 61 may be formed through the plurality of
deposition assemblies 100-5 to 100-9, and the ETL and the
EIL that may be common layers corresponding to substan-
tially the whole surface of the substrate 50 may be formed
through the plurality of post deposition assemblies 100-10
and 100-11.

[0106] At this time, when the EML and the like that may be
pattern layers patterned so as to correspond to the pixel elec-
trode 61 are formed through the plurality of deposition
assemblies 100-5 to 100-9, positional information regarding
the position of the substrate 2 is obtained by the positional
information obtaining unit, and the substrate 2 is caused to
reach the patterning slit sheet 130, and thus the position of the
patterning slit sheet 130 is adjusted before the substrate 2
reaches the patterning slit sheet 130, or the position of the
patterning slit sheet 130 is continuously adjusted while the
substrate passes through the patterning slit sheet 130, thereby
allowing the patterned EML and the like to be formed at an
exact predetermined position.

[0107] Asshown in FIG. 5, the patterned EML and the like
formed in this manner may be formed using the patterning slit
sheet 130 in which the plurality of patterning slits 131 are
disposed along the X-axis direction, and thus the EML and
the like formed in this manner may have a linear pattern.
[0108] By way of summation and review, a first electrode, a
second electrode, and an intermediate layer may be formed
using, e.g., independent deposition. To manufacture the
organic light-emitting display apparatus using a deposition
method, an intermediate layer with a predetermined pattern
and the like may be formed by tightly adhering a fine metal
mask (FMM) (which has an opening having the same pattern
as, ora similar pattern to, patterns of an intermediate layer and
the like that are to be formed on a substrate) to the substrate,
and depositing materials such as the intermediate layer and
the like. However, in a deposition method of the related art
using the FMM, when a large area organic light-emitting
display apparatus is manufactured using a large area substrate
or when a plurality of organic light-emitting display appara-
tuses are simultaneously manufactured using a large area
mother-substrate, a large area FMM may be needed. In this
case, if a mask sags due to its own weight, an intermediate
layer and the like may not be formed in an exact pattern.
Further, it may take a long time to align a large substrate and
a large FMM, tightly adhere them to each other, perform
deposition on them, and separate the substrate and the FMM
from each other, which may result in an increase in manufac-
turing time and a decrease in production efficiency.

[0109] As described above, embodiments relate to a depo-
sition apparatus that may allow a deposition material to be
deposited at an exact position during a deposition process, an
organic light-emitting display apparatus, and a method of
manufacturing the organic light-emitting display apparatus.
In deposition performed on a large area substrate, the depo-
sition apparatus according to an embodiment may allow the
deposition to be exactly performed on a predetermined
region. For example, even in a case of an organic light-emit-
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ting display apparatus including a substrate having a size
equal to or more than 40 inches, the deposition apparatus may
allow an intermediate layer to be exactly formed, which may
help realize a high quality organic light-emitting display
apparatus.

[0110] As described above, embodiments may provide a
deposition apparatus capable of allowing a deposition mate-
rial to be deposited at an exact position in a deposition pro-
cess, a method of manufacturing an organic light-emitting
display apparatus using the deposition apparatus, and the
organic light-emitting display apparatus.

[0111] Example embodiments have been disclosed herein,
and although specific terms are employed, they are used and
are to be interpreted in a generic and descriptive sense only
and not for purpose of limitation. In some instances, as would
be apparent to one of ordinary skill in the art as of the filing of
the present application, features, characteristics, and/or ele-
ments described in connection with a particular embodiment
may be used singly or in combination with features, charac-
teristics, and/or elements described in connection with other
embodiments unless otherwise specifically indicated.
Accordingly, it will be understood by those of skill in the art
that various changes in form and details may be made without
departing from the spirit and scope of the present invention as
set forth in the following claims.

What is claimed is:

1. A method of manufacturing an organic light-emitting

display apparatus, the method comprising:

transferring a moving unit into a chamber by a first transfer
unit that is installed so as to enter the chamber in a state
where a substrate is fixed to the moving unit;

forming a layer by causing deposition materials discharged
from a plurality of deposition assemblies to be sequen-
tially deposited onto the substrate while the first transfer
unit transfers the substrate with respect to the plurality of
deposition assemblies in a state where the substrate is
separated from the plurality of deposition assemblies
disposed within the chamber at a predetermined dis-
tance; and

returning the moving unit separated from the substrate by a
second transfer unit that is installed so as to enter the
chamber,

wherein each of the plurality of deposition assemblies
includes:

adeposition source configured to emit the deposition mate-
rial;

a deposition source nozzle unit that is disposed toward the
first transfer unit from the deposition source and has a
deposition source nozzle formed therein;

a patterning slit sheet that is disposed so as to face the
deposition source nozzle unit and in which a plurality of
patterning slits are disposed in one direction;

a positional information obtaining unit configured to
obtain positional information regarding a position of the
substrate on the moving unit transferred by the first
transfer unit; and

a sheet stage configured to adjust a position of the pattern-
ing slit sheet with respect to the substrate on the moving
unit transferred by the first transfer unit, and

wherein the forming of a layer includes forming a layer
while adjusting the position of the patterning slit sheet
by the sheet stage, according to the positional informa-
tion obtained by the positional information obtaining
unit.
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2. The method as claimed in claim 1, wherein the forming
of alayer includes forming a layer by causing, in each of the
plurality of deposition assemblies, the positional information
obtaining unit to obtain the positional information regarding
the position of the substrate on the moving unit transferred by
the first transfer unit before the substrate on the moving unit
transferred by the first transfer unit reaches the patterning slit
sheet.

3. The method as claimed in claim 2, wherein the forming
of alayer includes forming a layer by causing, in each of the
plurality of deposition assemblies, the sheet stage to adjust
the position of the patterning slit sheet before the substrate on
the moving unit transferred by the first transfer unit reaches
the patterning slit sheet, according to the positional informa-
tion obtained by the positional information obtaining unit.

4. The method as claimed in claim 1, wherein the forming
of alayer includes forming a layer by causing the deposition
materials discharged from the plurality of prior deposition
assemblies to be sequentially deposited onto the substrate
while the first transfer unit transfers the substrate with respect
to the plurality of prior deposition assemblies in a state where
the plurality of prior deposition assemblies disposed within
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the chamber are separated from the substrate at a predeter-
mined distance, and then by causing the deposition materials
discharged from the plurality of deposition assemblies to be
sequentially deposited onto the substrate.

5. The method as claimed in claim 4, wherein each of the
plurality of prior deposition assemblies includes:

adeposition source configured to emit the deposition mate-
rial;

a deposition source nozzle unit that is disposed toward the
first transfer unit from the deposition source and has a
deposition source nozzle formed therein;

a patterning slit sheet that is disposed so as to face the
deposition source nozzle unit and has an opening
extending in one direction.

6. The method as claimed in claim 4, wherein the forming
of a layer includes causing deposition to be performed in a
state where the position of the patterning slit sheet is fixed,
when the substrate on the moving unit transferred by the first
transfer unit reaches the patterning slit sheet of each of the
plurality of prior deposition assemblies.
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