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DEPOSITION SOURCE, DEPOSITION
APPARATUS, AND METHOD OF
MANUFACTURING ORGANIC
LIGHT-EMITTING DISPLAY APPARATUS

CLAIM OF PRIORITY

[0001] This application makes reference to, incorporates
the same herein, and claims all benefits accruing under 35
U.S.C. §119 from an application earlier filed in the Korean
Intellectual Property Office on the 1% day of Feb. 2012 and
there duly assigned Serial No. 10-2012-0010381.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] Thepresent invention relates to a deposition source,
a deposition apparatus, and a method of manufacturing an
organic light-emitting display, and more particularly, to a
deposition source, a deposition apparatus, and a method of
manufacturing an organic light-emitting display that may
improve characteristics of a deposited film and encapsulation
characteristics.

[0004] 2. Description of the Related Art

[0005] Various kinds of flat plate displays capable of reduc-
ing a weight and volume which are disadvantages of a cathode
ray tube (CRT) haven been emerging recently. Such a flat
plate display includes a liquid crystal display (LCD), a field
emission display, a plasma display panel (PDP), an electro-
luminescence (EL) display and an organic light-emitting dis-
play (OLED). Flat plate displays are being developed that are
thin and portable. Among the flat plate displays, organic
light-emitting apparatuses are self-emitting type display
apparatuses that have attracted much attention as next-gen-
eration display apparatuses because of wide viewing angles,
good contrast, and fast response speeds.

[0006] An organic light-emitting display includes an inter-
mediate layer, a first electrode, and a second electrode. The
intermediate layer includes an organic emission layer which
emits visible light if a voltage is applied to the first and second
electrodes.

[0007] In this instance, the organic light-emitting display
may be contaminated and damaged due to an encapsulation
member disposed over the second electrode or due to impu-
rities. In order to prevent this, various encapsulation mem-
bers, for example, an encapsulation layer, such as an organic
encapsulation layer or an inorganic encapsulation layer, may
be formed.

[0008] However, since it is difficult to perform a process of
forming the encapsulation layer, there is a limitation in
improving characteristics of the encapsulation layer, and
thus, there is a limitation in improving encapsulation charac-
teristics of the organic light-emitting display.

SUMMARY OF THE INVENTION

[0009] The present invention provides a method of manu-
facturing an organic light-emitting display that improves
characteristics of a deposited film and encapsulation charac-
teristics.

[0010] According to an aspect of the present invention,
there is provided deposition source for depositing a deposi-
tion material on a substrate, the deposition source comprising
a nozzle disposed to face the substrate and discharge the
deposition material toward the substrate, and a hardening
portion disposed to at least one side of the nozzle, the hard-
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ening portion immediately hardening the deposition material
only after the deposition material reaches the substrate.
[0011] There may be a plurality of the hardening portions,
the plurality of the hardening portions may be disposed at
opposite sides of the nozzle.

[0012] Thehardening portions may simultaneously harden
the deposition material.

[0013] The hardening portion may harden the deposition
material by emitting ultraviolet (UV) light.

[0014] The hardening portion may include an ultraviolet
(UV) irradiation unit and a body generating UV light con-
nected to the UV irradiation unit.

[0015] The hardening portion may harden the deposition
material by emitting visible light.

[0016] The deposition source may further include a cru-
cible accommodating the deposition material, wherein the
nozzle is connected to the crucible.

[0017] The nozzle may receive the deposition material
from an evaporation apparatus disposed outside of the depo-
sition source.

[0018] Thehardening portion may comprise a pair of hard-
ening portions disposed to at least one side of the nozzle.
[0019] According to another aspect of the present inven-
tion, there is provided a deposition apparatus for depositing a
deposition material on a substrate, the deposition apparatus
comprising a chamber, a stage disposed inside the chamber,
the substrate being mounted on the stage, and a deposition
source disposed to face the substrate, the deposition source
having a nozzle for discharging the deposition material
toward the substrate and a hardening portion disposed to at
least one side of the nozzle, the hardening portion immedi-
ately hardening the deposition material only after the depo-
sition material reaches the substrate.

[0020] The substrate and the deposition source may per-
form a deposition process while moving with respect to each
other.

[0021] Thedeposition apparatus may include a driving unit
connected to the stage so as to move the stage.

[0022] Thedeposition apparatus may include a driving unit
connected to the deposition source so as to move the deposi-
tion source.

[0023] The hardening portion may comprise a plurality of
the hardening portions, the plurality of the hardening portions
may be disposed at opposite sides of the nozzle.

[0024] The plurality of hardening portions may simulta-
neously harden the deposition material.

[0025] The hardening portion may harden the deposition
material by emitting ultraviolet (UV) light.

[0026] The hardening portion may include an ultraviolet
(UV) irradiation unit and a body generating UV light con-
nected to the UV irradiation unit.

[0027] The hardening portion may harden the deposition
material by emitting visible light.

[0028] The deposition source may include a crucible
accommodating the deposition material, wherein the nozzle
is connected to the crucible.

[0029] The deposition source may include an evaporation
apparatus disposed outside of the chamber, wherein the
nozzle receives the deposition material from the evaporation
apparatus.

[0030] The deposition source may include a liquid material
supplying apparatus, disposed outside of the chamber, for
supplying the deposition material to the evaporation appara-
tus.
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[0031] The deposition source may include an atomizer dis-
posed between the liquid material supplying apparatus and
the evaporation apparatus.

[0032] The hardening portion may include a pair of hard-
ening portions disposed to at least one side of the nozzle.
[0033] The chamber may include a process chamber in
which the deposition source and the substrate are disposed,
and an align chamber that is disposed adjacent to the process
chamber for aligning the substrate on the stage through an
inlet/outlet between the process chamber and the align cham-
ber.

[0034] According to another aspect of the present inven-
tion, there is provided a method of manufacturing an organic
light-emitting display, the method comprising forming a first
electrode on a substrate, forming an intermediate layer com-
prising an organic emission layer on the first electrode, form-
ing a second electrode on the intermediate layer, forming a
first inorganic encapsulation layer on the second electrode,
and forming a first organic encapsulation layer by disposing
an organic material on the first inorganic encapsulation layer
through a nozzle for discharging an inorganic material toward
the substrate and immediately hardening the inorganic mate-
rial by a hardening portion disposed to at least one side of the
nozzle only after the inorganic material reaches the substrate.
[0035] The hardening of the organic material may be per-
formed by emitting ultraviolet (UV) light.

[0036] The forming of the first organic encapsulation layer
may be performed by using a deposition apparatus for dis-
charging a deposition material toward the substrate, and the
forming of the first organic encapsulation layer may be per-
formed by moving the substrate or the deposition apparatus so
that the substrate and the deposition apparatus move with
respect to each other.

[0037] The method may further include forming a second
inorganic encapsulation layer on the first organic encapsula-
tion layer.

[0038] The method may further include forming at least
one inorganic encapsulation layer and at least one organic
encapsulation layer on the second inorganic encapsulation
layer.

[0039] The organic material may be an organic material
monomer including acryl, an epoxy-based monomer, or a
silicon-based monomer.

BRIEF DESCRIPTION OF THE DRAWINGS

[0040] A more complete appreciation of the invention, and
many of the attendant advantages thereof, will be readily
apparent as the same becomes better understood by reference
to the following detailed description when considered in con-
junction with the accompanying drawings, in which like ref-
erence symbols indicate the same or similar components,
wherein:

[0041] FIG. 1 is a schematic view of a deposition source
and a deposition apparatus including the deposition source
according to an embodiment of the present invention;
[0042] FIG. 2 s a schematic view of a deposition apparatus
according to another embodiment of the present invention;
[0043] FIG. 3 is a schematic view of a deposition source
and a deposition apparatus including the deposition source
according to another embodiment of the present invention;
[0044] FIG. 4 is a schematic view of a deposition source
and a deposition apparatus including the deposition source
according to another embodiment of the present invention;
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[0045] FIG. 5 is a schematic view of a deposition source
and a deposition apparatus including the deposition source
according to another embodiment of the present invention;
[0046] FIG. 6 is a schematic view of a deposition source
and a deposition apparatus including the deposition source
according to another embodiment of the present invention;
[0047] FIGS.7Ato 7Gare views for describing a method of
manufacturing an organic light-emitting display according to
an embodiment of the present invention; and

[0048] FIGS. 8 and 9 are schematic cross-sectional views
of another organic light-emitting display manufactured by
using the deposition apparatuses of FIGS. 1 and 2.

DETAILED DESCRIPTION OF THE INVENTION

[0049] Now, an exemplary embodiment according to the
present invention will be described in detail with reference to
the accompanying drawings.

[0050] FIG. 1 is a schematic view of a deposition source
and a deposition apparatus including the deposition source
according to an embodiment of the present invention.
[0051] Referring to FIG. 1, a deposition apparatus 100
includes a chamber 110, a deposition source 120, a stage 105,
and a driving unit 130.

[0052] Although not shown in FIG. 1, the chamber 110
includes at least one inlet/outlet through which a substrate
101 may pass. Also, the chamber 110 may be connected to a
pump (not shown) for controlling pressure so as to maintain
proper pressure in the chamber 110. Alternatively, the cham-
ber 110 may be maintained at air pressure.

[0053] The stage 105 is disposed inside the chamber 110.
The substrate 101 is mounted on one surface of the stage 105.
A fixing device (not shown) may be used to fix the substrate
101 mounted on the stage 105. The fixing device may be any
of various types of devices, for example, a clamp, a pressing
device, an adhesive material, or the like.

[0054] The deposition source 120 faces the substrate 101.
The deposition source 120 includes a crucible 121, a nozzle
122, and hardening portions 123 and 124.

[0055] The crucible 121 accommodates a deposition mate-
rial (not shown). A heating device, such as a heater (not
shown), for heating the deposition material may be disposed
around the crucible 121.

[0056] The nozzle 122 is connected to the crucible 121 so
that the deposition material evaporates, is discharged via the
nozzle 122, and then moves toward the substrate 101, thereby
forming a deposited film on the substrate 101.

[0057] Thehardening portions 123 and 124 are disposed at
opposite sides of the nozzle 122 and crucible 121.

[0058] The hardening portion 123 includes an ultraviolet
(UV) irradiation unit 123a and a body 1235. The body 1235
generates UV light, and the UV irradiation unit 1234 irradi-
ates the generated UV light toward the substrate 101. How-
ever, the present invention is not limited thereto, and the UV
irradiation unit 123« and the body 1235 may be formed as one
body.

[0059] The hardening portion 124 includes an UV irradia-
tion unit 124« and a body 1245. The body 1245 generates UV
light, and the UV irradiation unit 1244 irradiates the gener-
ated UV light toward the substrate 101. However, the present
invention is not limited thereto, and the UV irradiation unit
124a and the body 1245 may be formed as one body.

[0060] Although a hardening process using UV light has
been described in the current embodiment, the present inven-
tion is not limited thereto. In other words, the hardening
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portion 123 and the hardening portion 124 may generate and
irradiate visible light. For this, the hardening portion 123 and
the hardening portion 124 may include a body (not shown)
and an irradiating unit (not shown) for irradiating visible
light.

[0061] The hardening portion 123 and the hardening por-
tion 124 are disposed adjacent to the nozzle 122 to simulta-
neously harden the deposition material as soon as the depo-
sition material discharged via the nozzle 122 reaches the
substrate 101.

[0062] The driving unit 130 is connected to the stage 105.
The driving unit 130 may move the stage 105 in a first direc-
tion (in a direction of an arrow MI) or in a second direction (in
a direction of an arrow M2) that is opposite to the first direc-
tion, as shown in FIG. 1.

[0063] Hereinafter, operations and effects of the deposition
apparatus 100 of the current embodiment will be simply
described. The deposition material is seated on the substrate
101 via the nozzle 122 to form the deposited film on the
substrate 101. In particular, when an organic material mono-
mer having liquidity is accommodated as the deposition
material in the crucible 121, the organic material monomer is
discharged via the nozzle 122 and reaches the substrate 101.
[0064] As soon as the deposition material reaches the sub-
strate 101, the deposition material, that is, the organic mate-
rial monomer, is immediately hardened through the harden-
ing portion 123 and the hardening portion 124, thereby
improving characteristics of the deposited film formed on the
substrate 101. In this regard, a time corresponding to ‘imme-
diately’ refers to a time within a range in which a defect does
not occur. For example, if a defect does not occur within 5
seconds after the deposition material reaches the substrate
101, ‘immediately’ refers to a time within 5 seconds, which
will be described below.

[0065] Also, thedeposited film may be formed on the entire
surface or a desired surface of the substrate 101 by succes-
sively performing the above-described operation while mov-
ing the substrate 101.

[0066] In detail, when the organic material monomer is
deposited as the deposition material on the substrate 101 via
the nozzle 122, since the organic material monomer has
liquidity and is hardened after a time since the organic mate-
rial monomer reached the substrate 101, the organic material
monomer may have desired characteristics of a deposited
film. Such an organic material monomer film having liquidity
before being hardened may affect components (not shown)
disposed below the organic material monomer film. In other
words, impurities from the organic material monomer may
permeate into the components (not shown) disposed below
the deposited film to thus contaminate the components.
[0067] Also, when the organic material monomer having
liquidity moves on the substrate 101 before being hardened,
the deposited film having a non-uniform shape may be finally
formed on the substrate 101, thereby decreasing characteris-
tics of the deposited film.

[0068] However, in the current embodiment, as soon as the
organic material reaches the substrate 101 via the nozzle 122,
the organic material monomer is hardened through the hard-
ening portions 123 and 124, and thus, there is no time for
impurities to be released from the organic material having
reached the substrate 101 and no time for the organic material
deposited film to move on the substrate 101.

[0069] In particular, when the hardening portions 123 and
124 simultaneously harden the organic material monomer,
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discharged via the nozzle 122, when it reaches the substrate
101, the organic material monomer is rapidly hardened as
soon as the organic material monomer film is formed on the
substrate 101, and thus there is no time for the organic mate-
rial monomer film having liquidity to move on the substrate
101.

[0070] Accordingly, desired characteristics of the depos-
ited film may be easily obtained, and the components dis-
posed below the deposited film are prevented from being
contaminated during formation of the deposited film. Also,
since the deposition process is performed while moving the
substrate 101, even when the deposition process is performed
on the entire surface or a desired surface of the substrate 101,
the characteristics of the deposited film maybe easily
obtained and the components disposed below the deposited
film are prevented from being contaminated.

[0071] FIG. 2isaschematic view of a deposition apparatus
according to another embodiment of the present invention.
[0072] Referring to FIG. 2, a deposition apparatus 200
includes a chamber 210, a deposition source 220, a stage 205,
and a driving unit 230.

[0073] Thestage 2051s disposed inside the chamber 210. A
substrate 201 is mounted on one surface of the stage 205. A
fixing device (not shown) may be used to fix the substrate 201
mounted on the stage 205. The fixing device may be any of
various types of devices, for example, a clamp, a pressing
device, an adhesive material, or the like.

[0074] The deposition source 220 faces the substrate 201.
The deposition source 220 includes a crucible 221, a nozzle
222, and hardening portions 223 and 224.

[0075] The crucible 221 accommodates a deposition mate-
rial (not shown). A heating device, such as a heater (not
shown), for heating the deposition material may be disposed
around the crucible 221.

[0076] The nozzle 222 is connected to the crucible 221 so
that the deposition material evaporates, is discharged via the
nozzle 222, and then moves toward the substrate 201, thereby
forming a deposited film on the substrate 201.

[0077] Thehardening portions 223 and 224 are disposed at
opposite sides of the nozzle 222.

[0078] The hardening portion 223 includes a UV irradia-
tion unit 223« and a body 2235. The body 2235 generates UV
light, and the UV irradiation unit 223q irradiates the gener-
ated UV light toward the substrate 201. However, the present
invention is not limited thereto, and the UV irradiation unit
223a and the body 223b may be formed as one body.

[0079] The hardening portion 224 includes a UV irradia-
tion unit 224« and a body 2245. The body 2245 generates UV
light, and the UV irradiation unit 224q irradiates the genet-
ated UV light toward the substrate 201. However, the present
invention is not limited thereto, and the UV irradiation unit
224a and the body 224h may be formed as one body.

[0080] The hardening portion 223 and the hardening por-
tion 224 are disposed adjacent to the nozzle 222 to simulta-
neously harden the deposition material as soon as the depo-
sition material discharged via the nozzle 222 reaches the
substrate 201.

[0081] The driving unit 230 is connected to the deposition
source 220. The driving unit 230 may move the deposition
source 220 in a first direction (in a direction of an arrow M1)
or in a second direction (in a direction of an arrow M2) that is
opposite to the first direction, as shown in FIG. 2.

[0082] Hereinafter, operations and effects of the deposition
apparatus 200 of the current embodiment will be simply
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described. The deposition material is seated on the substrate
201 via the nozzle 222 to form the deposited film on the
substrate 201. In particular, when an organic material mono-
mer is accommodated in the crucible 221, the organic mate-
rial monomer is discharged via the nozzle 222 and reaches the
substrate 201. Then, the organic material monomer is hard-
ened through the hardening portions 223 and 224, thereby
improving characteristics of the deposited film formed on the
substrate 201.

[0083] Also, desired characteristics of the deposited film
may be easily obtained, and the components disposed below
the deposited film are prevented from being contaminated
during formation of the deposited film.

[0084] Also, since the deposition process is performed
while moving the deposition source 220, even when the depo-
sition process is performed on the entire surface or a desired
surface of the substrate 201, the characteristics of the depos-
ited film may be easily obtained and the components disposed
below the deposited film are prevented from being contami-
nated.

[0085] FIG. 3 is a schematic view of a deposition source
and a deposition apparatus including the deposition source
according to another embodiment of the present invention.
[0086] Referring to FIG. 3, a deposition apparatus 500
includes a chamber 510, a deposition source 520, a stage 505,
a driving unit 530, an evaporation apparatus 540, and a liquid
material supplying apparatus 550.

[0087] For convenience of description, differences
between the previous embodiments and the current embodi-
ment will be mainly described below.

[0088] The chamber 510 includes a process chamber 511
and an align chamber 512.

[0089] The stage 505 is disposed inside the process cham-
ber 511. A pump 515 may be connected to the process cham-
ber 511 so as to maintain the process chamber 511 at a desired
pressure state.

[0090] The align chamber 512 is disposed adjacent to the
process chamber 511, and the process chamber 511 and the
align chamber 512 are connected to each other via an inlet/
outlet 513.

[0091] The substrate 501 is aligned by the align chamber
512. In detail, the substrate 501 may be aligned when
mounted on the stage 505 from the align chamber 512.
[0092] The deposition source 520 faces the substrate 501.
The deposition source 520 includes a nozzle 522 and hard-
ening portions 523 and 524. Unlike the previous embodi-
ments, a crucible is not formed in the current embodiment.
[0093] The evaporation apparatus 540 is disposed outside
of the chamber 510. The evaporation apparatus 540 receives
a deposition material from the liquid material supplying
apparatus 550. In detail, a liquid material supplied from the
liquid material supplying apparatus 550 moves to the evapo-
ration apparatus 540 via a tube 555. In this regard, the liquid
material is atomized to the evaporation apparatus 540 via an
atomizer 560 disposed at one end of the tube 555.

[0094] The deposition material evaporated in the evapora-
tion apparatus 540 through an evaporation process reaches
the nozzle 522 through a connecting member 545 and moves
toward the substrate 501 from the nozzle 522, thereby form-
ing the deposited film on the substrate 501.

[0095] Thehardening portions 523 and 524 are disposed at
opposite sides of the nozzle 522. Although not shown in FIG.
3, the hardening portions 523 and 524 may include a body for
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generating UV light and an irradiating unit for irradiating UV
light toward the substrate 501.

[0096] Thedriving unit 530 is connected to the stage 505 to
move the substrate 501. The driving unit 530 may move the
stage 505 in a first direction (in a direction of an arrow MI) or
in a second direction (in a direction of an arrow M2) that is
opposite to the first direction, as shown in FIG. 3.

[0097] FIG. 4 is a schematic view of a deposition source
and a deposition apparatus including the deposition source
according to another embodiment of the present invention.
For convenience of description, differences between the
embodiment of FIG. 3 and the embodiment of FIG. 4 will be
mainly described, wherein the deposition apparatus further
includes additional hardening portions, compared to the pre-
vious embodiments.

[0098] Referring to FIG. 4, a deposition apparatus 600
includes a chamber 610, a deposition source 620, a stage 605,
a driving unit 630, an evaporation apparatus 640, and a liquid
material supplying apparatus 650.

[0099] The deposition source 620 faces the substrate 601.
The deposition source 620 includes a nozzle 622 and hard-
ening portions 623 and 624 on opposite sides of nozzle 622.
Additionally, a hardening portion 625 is disposed to one side
of hardening portion 623 and a hardening portion 626 is
disposed to one side of hardening portion 624.

[0100] The hardening portions 623 and 624 first simulta-
neously harden a deposition material, and then the hardening
portions 625 and 626 complete the hardening of the deposi-
tion material.

[0101] FIG. 5 is a schematic view of a deposition source
and a deposition apparatus including the deposition source
according to another embodiment of the present invention.
For convenience of description, differences between the
embodiment of FIG. 4 and the embodiment of FIG. 5 will be
mainly described.

[0102] Referring to FIG. 5, a deposition apparatus 700
includes a chamber 710, a deposition source 720, a stage 705,
adriving unit 730, a pump 715, an evaporation apparatus 740,
and a liquid material supplying apparatus 750. The chamber
710 includes a process chamber 711 an inlet/outlet 713 and an
align chamber 712.

[0103] The deposition source 720 faces a substrate 701.
The deposition source 720 includes a nozzle 722 and adjacent
hardening portions 723 and 725 disposed to one side of nozzle
722.

[0104] The hardening portion 723 hardens a deposition
material, and then the hardening portion 725 completes the
hardening of the deposition material.

[0105] FIG. 6 is a schematic view of a deposition source
and a deposition apparatus including the deposition source
according to another embodiment of the present invention.
For convenience of description, differences between the
embodiment of FIG. 5 and the embodiment of FIG. 6 will be
mainly described.

[0106] Referring to FIG. 6, a deposition apparatus 800
includes a chamber 810, a deposition source 820, a stage 805,
adriving unit 830, a pump 815, an evaporation apparatus 8§40,
and a liquid material supplying apparatus 850. The chamber
810 includes a process chamber 811 aninlet/outlet 813 and an
align chamber 812.

[0107] The deposition source 820 faces a substrate 801.
The deposition source 820 includes a nozzle 822 and an
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adjacent hardening portion 823 disposed to one side of nozzle
822. The hardening portion 823 hardens a deposition mate-
rial.

[0108] FIGS.7A to7G are views for describing a method of
manufacturing an organic light-emitting display according to
an embodiment of the present invention.

[0109] Referring to FIG. 7A, an electrode 310, an interme-
diate layer 320, an electrode 330, and a buffer layer 340 are
formed on a substrate 301.

[0110] The substrate 301 may be formed of a Si0O,-based
transparent glass material. However, the present invention is
not limited thereto, and the substrate 301 may be formed of a
transparent plastic material. In this regard, the transparent
plastic material may be one or more materials selected from
various organic materials.

[0111] Electrode 310 may serve as an anode, and electrode
330 may serve as a cathode. Alternatively, polarities of elec-
trode 310 and electrode 330 may be reversed.

[0112] When electrode 310 serves as an anode, electrode
310 may be formed of a high-work function material, for
example, indium tin oxide (ITO), indium zinc oxide (IZ0),
zine oxide (Zn0), In,O,, etc. Also, electrode 310 may further
include a reflective film formed of Ag, Mg, Al, Pt, Pd, Au, Nj,
Nd, Ir, Cr, Li, Yb, Ca, or the like according to objects and
design conditions.

[0113] The intermediate layer 320 includes an organic
emission layer so as to emit visible light. Intermediate layer
320 may be formed of a low-molecular weight organic layer
or a polymer organic layer. When intermediate layer 320 is
formed of a low-molecular weight organic layer, intermediate
layer 320 may include a hole injection layer (HIL), a hole
transport layer (HTL), an organic emission layer, an electron
transport layer (ETL), an electron injection layer (EIL), and
the like.

[0114] The HIL may be formed of a phthalocyanine com-
pounds such as copper phthalocyanine (CuPc), or TCTA,
m-MTDATA, or m-MTDAPB, which is a starburst amine-
based material.

[0115] The HTL may be formed of, for example, N,N'-bis
(3-methylphenyl)-N.N'-diphenyl-[ 1,1-biphenyl]-4,4'-di-
amine (TPD), N,N'-di(naphthalene-1-y1)-N,N'-diphenyl ben-
zidine(a-NPD), or the like.

[0116] The EIL may be formed of, for example, LiF, NaCl,
CsF, Li20, BaO, Lig, or the like.

[0117] The ETL may be formed of, for example, Algs.

[0118] Theorganic emission layer may include ahost mate-
rial and a dopant material.

[0119] Examples of the host material may include tris 8-hy-
droxy-quinolinato)aluminum (Alg3), 9,10-di(naphth-2-yl)
anthracene (AND), 3-tert-butyl-9,10-di(naphth-2-yl)an-
thracene (TBADN), 4,4'-bis 2,2-diphenyl-ethene-1-y1)-4,4'-
dimethylphenyl (DPVBI), 4,4'-bis 2,2-diphenyl-ethene-1-
yl)-4,4'-dimethylphenyl ~ (p-DMDPVBIi),  tert  9,9-
diarylfluorene)s (TDAF), 2-9,9'-spirobifluorene-2-y1)-9,9'-
spirobifluorene(BSDF), 2,7-bis 9,9'-spirobifluorene-2-y1)-9,
9'-spirobifluorene (TSDF), bis 9,9-diarylfluorene)s (BDAF),
4,4'bis 2,2-diphenyl-ethene-1-yl)-4,4'-di-(tert-butyl )phenyl
(p-TDPVBI), 1,3-bis(carbazol-9-yl)benzene (mCP), 1,3,5-
tris(carbazol-9-yl)benzene (tCP), 4,4',4"-tris(carbazol-9-yl)

triphenylamine  (TcTa), 4,4-bis(carbazol-9-yl)biphenyl
(CBP), 44'bis  9-carbazolyl)-2,2'-dimethyl-biphenyl
(CBDP), 4,4'-bis(carbazol-9-y1)-9,9-dimethyl-fluorene

(DMFL-CBP), 4,4'-bis(carbazol-9-y1)-9,9-bis 9-phenyl-9H-
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carbazol)fluorene (FL-4CBP), 4,4'-bis(carbazol-9-y1)-9,9-
di-tolyl-fluorene (DPFL-CBP), 9,9-bis 9-phenyl-9H-carba-
zol)fluorene (FL-2CBP), etc.

[0120] Examples of the dopant material may include
DPAVBI 4,4'-bis[4-(di-p-tolylamino)styryl |biphenyl), ADN
9,10-di(naph-2-tyl)anthracene), TBADN 3-tert-butyl-9,10-
di(naph-2-tyl)anthracene), etc.

[0121] When electrode 330 serves as a cathode, electrode
330 may be formed of silver (Ag), magnesium (Mg), alumi-
num (Al), platinum (Pt), palladium (Pd), gold (Au), nickel
(Ni), neodymium (Nd), iridium (Ir), chromium (Cr), lithium
(Li), or calcium (Ca). Also, electrode 330 may include 1TO,
170, 7n0, In203, or the like so that light may penetrate
electrode 330. Electrode 330 may be formed as a common
electrode so that a common voltage is applied to all sub-
pixels.

[0122] Thebuffer layer 340 may be formed of an insulating
material. Buffer layer 340 protects electrode 330 disposed
under the buffer layer 340. Buffer layer 340 may not be an
essential component and may be excluded when required.
[0123] FIG. 7B is an enlarged view of section B shown in
FIG. 7A. Referring to FIG. 7B, the intermediate layer 320
may include exposed surfaces 321. In other words, when the
intermediate layer 320 is formed by using a deposition pro-
cess or any other method, a surface of the intermediate layer
320 may expand due to shapes of the components disposed
below the intermediate layer 320 or various other factors or
may protrude from a top surface of electrode 310 disposed
under the intermediate layer 320.

[0124] A protruding portion of the intermediate layer 320
may protrude above electrode 330 and buffer layer 340, and
thus exposed surfaces 321 of the intermediate layer 320 may
be exposed to the outside when not covered by electrode 330
and buffer layer 340.

[0125] Referring to FIGS. 7C and 7D, an inorganic encap-
sulation layer 351 is formed on buffer layer 340. FIG. 7D is an
enlarged view of section D shown in FIG. 7C.

[0126] Referring to FIG. 7D, the inorganic encapsulation
layer 351 does not completely cover the exposed surfaces 321
of the intermediate layer 320. In other words, the inorganic
encapsulation layer 351 may not cover the exposed surfaces
321 of the intermediate layer 320 due to material character-
istics and a thickness of the inorganic encapsulation layer
351. The inorganic encapsulation layer 351 may be formed of
any of various materials, for example, silicon oxide, silicon
nitride, aluminum oxide, zirconium oxide, Al-doped zinc
oxide (AZ0Q), or the like.

[0127] Referring to FIGS. 7E and 7F (an enlarged view of
section F shown in FIG. 7E), an organic encapsulation layer
361 is formed on the inorganic encapsulation layer 351. In
detail, the organic encapsulation layer 361 is formed by using
the deposition apparatus 200 shown in FIG. 2. However, the
present invention is not limited thereto. That is, the organic
encapsulation layer 361 may be formed by using any of the
deposition apparatuses shown in FIG. 1, 2, 3, 4, 5 or 6.

[0128] In detail, an organic material monomer film for
forming the organic encapsulation layer 361 is formed on the
inorganic encapsulation layer 351 via the nozzle 222 of depo-
sition source 220. In this regard, the organic material mono-
mer may include acryl, an epoxy-based monomer, or a sili-
con-based monomer. As soon as the organic material
monomer film is formed on the inorganic encapsulation layer
351, the organic material monomer film is immediately hard-
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ened by using the hardening portions 223 and 224 simulta-
neously, thereby forming the organic encapsulation layer
361.

[0129] Accordingly, an organic material or other impurities
may be prevented from penetrating into the intermediate layer
320, particularly, into any exposed surfaces of the intermedi-
ate layer 320, from the organic material monomer film.
[0130] Here, the organic encapsulation layer 361 may be
easily formed on the entire surface or a desired surface of the
inorganic encapsulation layer 351 by performing a deposition
process while moving the deposition source 220 by using the
driving unit 230. In this regard, the intermediate layer 320
may be effectively prevented from being damaged through a
series of operations of the nozzle 222 and the hardening
portions 223 and 224.

[0131] Referring to FIG. 7G, an inorganic encapsulation
layer 352, an organic encapsulation layer 362, an inorganic
encapsulation layer 353, an organic encapsulation layer 363,
and an inorganic encapsulation layer 354 are sequentially
formed, thereby completing formation of the organic light-
emitting display.

[0132] The inorganic encapsulation layer 352, the organic
encapsulation layer 362, the inorganic encapsulation layer
353, the organic encapsulation layer 363, and the inorganic
encapsulation layer 354 may include at least one of the above-
described materials of the inorganic encapsulation layer 351
and the organic encapsulation layer 361.

[0133] Alternatively, in the present invention, the organic
encapsulation layer 363 and the inorganic encapsulation layer
354 may be omitted. Alternatively, the organic encapsulation
layer 362, the inorganic encapsulation layer 353, the organic
encapsulation layer 363, and the fourth inorganic encapsula-
tion layer 354 may be omitted.

[0134] In the described organic light-emitting display of
FIGS. 7A-7G, intermediate layer 320, electrode 310, and
electrode 330 may be effectively protected through a struc-
ture in which inorganic encapsulation layers and organic
encapsulation layers are stacked on electrode 330.

[0135] Inthisregard, the organic encapsulation layer 361 is
formed by immediately hardening the organic material
monomer film through the hardening portions 223 and 224
(FIG. 2) as soon as the organic material monomer film is
formed on the inorganic encapsulation layer 351 via the
nozzle 222 (FIG. 2), and thus any exposed surfaces of the
intermediate layer 320 may be effectively prevented from
being contaminated.

[0136] FIGS. 8 and 9 are schematic cross-sectional views
of another organic light-emitting display manufactured by
using any of the deposition apparatuses of FIGS. 1-6. FIG. 9
is an enlarged view of section A shown in FIG. 8. For conve-
nience of description, differences between the previous
embodiments and the current embodiment will be mainly
described below.

[0137] An electrode 410 is formed on a substrate 401, and
a pixel-defining layer 419 is formed on electrode 410. The
pixel-defining layer 419 is formed not to cover at least a part
of a top surface of electrode 410.

[0138] An intermediate layer 420 is formed on electrode
410 and a portion of pixel-defining layer 419. The interme-
diate layer 420 includes an organic emission layer so as to
emit visible light.

[0139] An electrode 430 is formed on the intermediate
layer 420.
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[0140] An inorganic encapsulation layer 451, an organic
encapsulation layer 461, an inorganic encapsulation layer
452, an organic encapsulation layer 462, an inorganic encap-
sulation layer 453, an organic encapsulation layer 463, and an
inorganic encapsulation layer 454 are formed on electrode
430. Although not shown in FIG. 8, a buffer layer may be
formed on electrode 430 and inorganic encapsulation layer
451.

[0141] In the described embodiment, a part of the interme-
diate layer 420 may be uplifted, or protrude, and an extent of
the uplift, or protrusion, of the intermediate layer 420 may be
great due to the shape of the pixel-defining layer 419 formed
under the intermediate layer 420. Thus, the intermediate layer
420 may not be completely covered by electrode 430 and the
inorganic encapsulation layer 451.

[0142] The organic encapsulation layer 461 is then formed
on the inorganic encapsulation layer 451. In detail, the
organic encapsulation layer 461 is formed by using, for
example, the deposition apparatus 100 or the deposition appa-
ratus 200 shown in FIG. 1 or 2, respectively.

[0143] Accordingly, an organic material or other impurities
from an organic material monomer material layer may be
prevented from penetrating into the intermediate layer 420,
particularly, into any surface that is not covered by electrode
430 and inorganic encapsulation layer 451 from among sut-
faces of the intermediate layer 420.

[0144] Inthe organic light-emitting display of the embodi-
ment of FIG. 8, intermediate layer 420, electrode 410, and
electrode 430 may be effectively protected through a struc-
ture in which inorganic encapsulation layers and organic
encapsulation layers are stacked on electrode 430.

[0145] Inthis regard, the organic encapsulation layer 461 is
formed by immediately hardening the organic material
monomer film as soon as the organic material monomer film
is formed on the inorganic encapsulation layer 451, and thus
the organic encapsulation layer 461 prevents the intermediate
layer 420 from being contaminated.

[0146] Although not particularly described here, the
organic light-emitting display of FIG. 8 may be formed by
using any of the deposition apparatuses 500, 600, 700, and
800 shown in FIGS. 3 to 6, respectively.

[0147] A deposition source, a deposition apparatus, and a
method of manufacturing an organic light-emitting display
may easily improve characteristics of a deposited film and
encapsulation characteristics.

[0148] While the present invention has been particularly
shown and described with reference to exemplary embodi-
ments thereof, it will be understood by those of ordinary skill
in the art that various changes in form and details may be
made therein without departing from the spirit and scope of
the present invention as defined by the following claims.

What is claimed is:

1. A deposition source for depositing a deposition material
on a substrate, the deposition source comprising:

a nozzle disposed to face the substrate and discharge the

deposition material toward the substrate; and

a hardening portion disposed to at least one side of the

nozzle, the hardening portion immediately hardening
the deposition material only after the deposition material
reaches the substrate.

2. The deposition source of claim 1, the hardening portion
comprising a plurality of the hardening portions, the plurality
of the hardening portions being disposed at opposite sides of
the nozzle.
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3. The deposition source of claim 2, the hardening portions
simultaneously hardening the deposition material.

4. The deposition source of claim 1, the hardening portion
hardening the deposition material by emitting ultraviolet
(UV) light.

5. The deposition source of claim 1, the hardening portion
comprising an ultraviolet (UV) irradiation unit and a body
generating UV light connected to the UV irradiation unit.

6. The deposition source of claim 1, the hardening portion
hardening the deposition material by emitting visible light.

7. The deposition source of claim 1, further comprising a
crucible accommodating the deposition material, the nozzle
being connected to the crucible.

8. The deposition source of claim 1, the nozzle receiving
the deposition material from an evaporation apparatus dis-
posed outside of the deposition source.

9. The deposition source of claim 1, the hardening portion
comprising a pair of hardening portions disposed to said at
least one side of the nozzle.

10. A deposition apparatus for depositing a deposition
material on a substrate, the deposition apparatus comprising:

a chamber;

a stage disposed inside the chamber, the substrate being

mounted on said stage; and

a deposition source disposed to face the substrate, the

deposition source comprising a nozzle for discharging
the deposition material toward the substrate and a hard-
ening portion disposed to at least one side of the nozzle,
the hardening portion immediately hardening the depo-
sition material only after the deposition material reaches
the substrate.

11. The deposition apparatus of claim 10, the substrate and
the deposition source performing a deposition process while
moving with respect to each other.

12. The deposition apparatus of claim 10, further compris-
ing a driving unit connected to the stage to move the stage.

13. The deposition apparatus of claim 10, further compris-
ing a driving unit connected to the deposition source to move
the deposition source.

14. The deposition apparatus of claim 10, the hardening
portion comprising a plurality of the hardening portions, the
plurality of the hardening portions being disposed at opposite
sides of the nozzle.

15. The deposition apparatus of claim 14, the hardening
portions simultaneously hardening the deposition material.

16. The deposition apparatus of claim 10, the hardening
portion hardening the deposition material by emitting ultra-
violet (UV) light.

17. The deposition apparatus of claim 10, the hardening
portion comprising an ultraviolet (UV) irradiation unit and a
body generating UV light connected to the UV irradiation
unit.

18. The deposition apparatus of claim 10, the hardening
portion hardening the deposition material by emitting visible
light.

19. The deposition source of claim 10, further comprising
acrucible accommodating the deposition material, the nozzle
being connected to the crucible.
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20. The deposition source of claim 10, further comprising
an evaporation apparatus disposed outside of the chamber, the
nozzle receiving the deposition material from the evaporation
apparatus.

21. The deposition source of claim 20, further comprising
a liquid material supplying apparatus disposed outside of the
chamber, the liquid material supplying apparatus supplying
the deposition material to the evaporation apparatus.

22. The deposition source of claim 21, further comprising
an atomizer disposed between the liquid material supplying
apparatus and the evaporation apparatus.

23. The deposition source of claim 10, the hardening por-
tion comprising a pair of hardening portions disposed to said
at least one side of the nozzle.

24. The deposition source of claim 10, the chamber com-
prising:

a process chamber in which the deposition source and the

substrate are disposed; and

an align chamber disposed adjacent to the process cham-

ber, the align chamber aligning the substrate on the stage
through an inlet/outlet between the process chamber and
the align chamber.

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

forming a first electrode on a substrate;

forming an intermediate layer comprising an organic emis-

sion layer on the first electrode;

forming a second electrode on the intermediate layer;

forming a first inorganic encapsulation layer on the second

electrode; and

forming a first organic encapsulation layer by disposing an

organic material on the first inorganic encapsulation
layer through a nozzle for discharging an inorganic
material toward the substrate and immediately harden-
ing the inorganic material by a hardening portion dis-
posed to at least one side of the nozzle only after the
inorganic material reaches the substrate.

26. The method of claim 25, the hardening of the organic
material being performed by emitting ultraviolet (UV) light
from the hardening portion.

27. The method of claim 25, further comprising moving
one of the substrate or the deposition apparatus such that the
substrate and the deposition apparatus move with respect to
each other.

28. The method of claim 25, further comprising forming a
second inorganic encapsulation layer on the first organic
encapsulation layer.

29. The method of claim 28, further comprising forming at
least one inorganic encapsulation layer and at least one
organic encapsulation layer on the second inorganic encap-
sulation layer.

30. The method of claim 25, wherein the organic material
is an organic material monomer comprising one of acryl, an
epoxy-based monomer or a silicon-based monomer.

I S S T
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