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In an aspect, a composition including an acrylate monomer,
and aromatic aryl amine compound, an organic light emitting
display apparatus including the composition and a method of
manufacturing an organic light emitting display apparatus
including the composition are provided.
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COMPOSITION, ORGANIC
LIGHT-EMITTING DISPLAY APPARATUS
INCLUDING THE COMPOSITION, AND
METHOD OF MANUFACTURING THE
ORGANIC LIGHT-EMITTING DISPLAY
APPARATUS

INCORPORATION BY REFERENCE TO
RELATED APPLICATIONS

[0001] Any and all priority claims identified in the Appli-
cation Data Sheet, or any correction thereto, are hereby incor-
porated by reference under 37 CFR 1.57. For example, this
application claims the benefit of Korean Patent Application
No. 10-2013-0105085 filed in the Korean Intellectual Prop-
erty Office on Sep. 2, 2013, the disclosure of which is incor-
porated herein by reference in its entirety.

BACKGROUND

[0002] 1.Field

[0003] This disclosure relates to a composition, an organic
light emitting display apparatus including the composition,
and a method of manufacturing the organic light emitting
display apparatus.

[0004]

[0005] An organic light emitting device (OLED) is a self-
emission type device having high brightness, low driving
voltage, and high response speed and capable of realizing
multiple colors, as well as a wide viewing angle and high
contrast, and thus, an organic light emitting display apparatus
using an OLED is considered as a next generation display
apparatus.

[0006] AnOLEDincludesapixel electrodeand an opposite
electrode facing each other, and an emission layer including
an organic material disposed between the pixel electrode and
the opposite electrode. The emission layer including the
organic material may be deteriorated by moisture or oxygen,
and thus, an encapsulation technology may be used to prevent
external moisture and oxygen from penetrating through the
OLED.

2. Description of the Related Technology

SUMMARY

[0007] One or more embodiments include an organic light
emitting device (OLED) capable of reducing occurrence of
dark spots.

[0008] Additional aspects will be set forth in part in the
description which follows and, in part, will be apparent from
the description, or may belearned by practice ofthe presented
embodiments.

[0009] Some embodiments provide a composition includ-
ing a compound of Formula 1, a compound of Formula 2, and
a compound of Formula 3:

Y

Formula 1
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[0010] wherek,], m, and nrespectively denote a number of
1 to 1,000,000, Ar,, denotes a substituted or unsubstituted
naphthylene group, a substituted or unsubstituted anthrace-
nylene group, a substituted or unsubstituted phenanthrenyl
group, a substituted or unsubstituted chrysenylene group, a
substituted or unsubstituted pyrenylene group, a substituted
or unsubstituted benzoanthracenylene group, a substituted or
unsubstituted fluoran thenylene group, benzo fluoran the-
nylene group, a substituted or unsubstituted perylenylene
group, a substituted or unsubstituted coronenylene group, a
substituted or unsubstituted pycenylene group, a substituted
or unsubstituted diphenyl anthracenyelen group, a substituted
or unsubstituted triphenylene group, a substituted or unsub-
stituted rubicenylene group, a substituted or unsubstituted
phenyl anthracenylene group, a substituted or unsubstituted
bis anthracenylene group, a substituted or unsubstituted dian-
thracenyl benzynylene group, or a substituted or unsubsti-
tuted dibenzo anthracenylene group, and Ar, through Ar,
respectively denote a C6 through C50 substituted or unsub-
stituted aryl group, a C1 through C50 substituted or unsub-
stituted alkyl group, a C3 through C50 substituted or unsub-
stituted cyclo alkyl group, a C7 through C50 substituted or
unsubstituted aralkyl group, or a substituted or unsubstituted
heteroaryl group having 5 to 50 ring atoms.

[0011] In some embodiments, the aromatic aryl amine
compound represented by Formula 3 may be a fluorescent
light emission material.

[0012] Insome embodiments, k, I, m, and n may indepen-
dently denote a number of 1 to 10,000, respectively.

[0013] Insomeembodiments, Ar, may be an anthraceylene
group, a pyrenylene group, or a chrysenylene group, and Ar,
through Ar,, respectively denote a C6 through C50 substituted
or unsubstituted aryl group or a substituted or unsubstituted
heteroaryl group having 5 to 50 ring atoms.

[0014] In some embodiments, a sum of a weight of the
compound of Formula 1 and a weight of the compound of
Formula 2 may be about 95 to about 99.9 weight % of a total
weight of the composition, and the weight of the compound of
Formula 3 may be about 0.1 to about 5 weight % of the total
weight of the composition.

[0015] Some embodiments provide an organic light emit-
ting display apparatus includes: a substrate; a display unit
including a plurality of organic light emitting devices
(OLED:s) arranged on the substrate; and an encapsulation
layer for sealing the display unit, wherein the encapsulation
layer may include at least one organic layer and at least one
inorganic layer stacked with each other, and the organic layer
may include the above composition.
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[0016] In some embodiments, the aromatic aryl amine
compound represented by Formula 3 may be a fluorescent
light emission material.

[0017] Insome embodiments, k, I, m, and n may indepen-
dently denote a number of 1 to 10,000, respectively.

[0018] Insomeembodiments, Ar, may be an anthraceylene
group, a pyrenylene group, or a chrysenylene group, and Ar,
through Ar, may respectively denote a C6 through C50 sub-
stituted or unsubstituted aryl group or a substituted or unsub-
stituted heteroaryl group having 5 to 50 ring atoms.

[0019] In some embodiments, a sum of a weight of the
compound of Formula 1 and a weight of the compound of
Formula 2 may be about 95 to about 99.9 weight % of a total
weight of the composition, and the weight of the compound of
Formula 3 may be about 0.1 to about 5 weight % of the total
weight of the composition.

[0020] In some embodiments, the at least one inorganic
layer may be greater than the at least one organic layer so as
to cover end portions of the at least one organic layer.
[0021] In some embodiments, the OLED may include a
pixel electrode, an intermediate layer disposed on the pixel
electrode and including an organic emission layer, and an
opposite electrode disposed on the intermediate layer, and a
capping layer covering the opposite electrode may be further
formed between the opposite electrode and the encapsulation
layer.

[0022] In some embodiments, the capping layer may
include an organic material.

[0023] In some embodiments, the organic light emitting
display apparatus may further include a shielding layer
including lithium fluoride (LiF) between the capping layer
and the encapsulation layer.

[0024] In some embodiments, one of the at least one inor-
ganic layer may be a porous inorganic layer.

[0025] In some embodiments, the porous inorganic layer
may include aluminum oxide.

[0026] Some embodiments provide a method of manufac-
turing an organic light emitting display apparatus includes:
forming a plurality of organic light emitting devices (OLEDs)
on a substrate; and forming an encapsulation layer covering
the OLEDs, wherein the encapsulation layer may be formed
to include at least one organic layer including the above
composition, and at least one inorganic layer, and the at least
one organic layer may be formed by using an inkjet printing
method.

[0027] Insome embodiments, one of the at least one inor-
ganic layer may be formed by using a sputtering method.
[0028] In some embodiments, one of the at least one inor-
ganic layer may be formed by using a chemical vapor depo-
sition method.

[0029] In some embodiments, one at least one of inorganic
layer may be greater than the at least one organic layer so as
to cover end portions of the organic layer.

BRIEF DESCRIPTION OF THE DRAWINGS

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

[0031] FIG. 1 is a schematic cross-sectional view of an
organic light emitting display apparatus according to an
embodiment of the present invention;
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[0032] FIG. 2isacross-sectional view showing a part ofthe
organic light emitting display apparatus of FIG. 1 in more
detail;

[0033] FIG. 3isanexpanded view of aportion P1in FIG. 2;
[0034] FIG. 4 is a diagram illustrating a method of manu-
facturing an organic light emitting display apparatus using an
evaporation method, according to an embodiment of the
present invention;

[0035] FIG. 5isa cross-sectional view showing a part of an
organic light emitting display apparatus manufactured by the
method illustrated in FIG. 4; and

[0036] FIG. 6 is a schematic diagram illustrating a method
of manufacturing an organic light emitting display apparatus
according to an embodiment of the present invention.

DETAILED DESCRIPTION

[0037] Reference will now be made in detail to embodi-
ments, examples of which are illustrated in the accompanying
drawings, wherein like reference numerals refer to the like
elements throughout. In this regard, the present embodiments
may have different forms and should not be construed as
being limited to the descriptions set forth herein. Accord-
ingly, the embodiments are merely described below, by refer-
ring to the figures, to explain aspects of the present descrip-
tion. 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.

[0038] Itwill be understood that although the terms “first”,
“second”, etc. may be used herein to describe various com-
ponents, these components should not be limited by these
terms. These components are only used to distinguish one
component from another.

[0039] It will be understood that when a layer, region, or
component is referred to as being “formed on,” another layer,
region, or component, it can be directly or indirectly formed
on the other layer, region, or component. That is, for example,
intervening layers, regions, or components may be present.
[0040] Hereinafter, the present disclosure will be described
more fully with reference to the accompanying drawings, in
which exemplary embodiments of the invention are shown.
This disclosure may, however, be embodied in many different
forms and should not be construed as limited to the exemplary
embodiments set forth herein. Rather, these embodiments are
provided so that this disclosure will be thorough and com-
plete, and will fully convey the scope of the embodiments to
those skilled in the art. In the drawings, lengths and sizes of
layers and regions may be exaggerated for clarity.

[0041] FIG. 1 is a schematic cross-sectional view of an
organic light emitting display apparatus 10 according to an
embodiment of the present invention, FIG. 2 is a cross-sec-
tional view showing a part of the organic light emitting dis-
play apparatus 10 of FIG. 1 in more detail, and FIG. 3 is an
expanded view of a part P1 shown in FIG. 2.

[0042] Referring to embodiments shown in FIGS. 1
through 3, the organic light emitting display apparatus 10
may include a substrate 101, a display unit 200, and an encap-
sulation layer 300.

[0043] In some embodiments, the substrate 101 may be a
flexible substrate formed of a plastic material having a high
thermal resistance or a high durability such as polyimide,
polyethylene terephthalate (PET), polycarbonate, polyethyl-
ene naphtalate, polyarylate (PAR), and polyetherimide. How-
ever, the embodiments are not limited thereto, that is, the
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substrate 101 may be formed of various materials such as a
metal material or a glass material.

[0044] In some embodiments, the display unit 200 may
include a plurality of organic light emitting devices (OLEDs)
arranged on the substrate 101. The OLEDs are electrically
connected to thin film transistors (TFTs) formed on the sub-
strate 101.

[0045] In some embodiments, a buffer layer 201 may be
formed on the substrate 101. In some embodiments, the buffer
layer 201 prevents impurity ions from infiltrating into the
substrate 101, and provides a flat surface on an upper portion
of the substrate 101. In some embodiments, the buffer layer
201 may include, for example, an inorganic material such as
silicon oxide, silicon nitride, silicon oxynitride, aluminum
oxide, aluminum nitride, titanium oxide, or titanium nitride,
or an organic material such as polyimide, polyester, or acryl,
and may be formed as a stacked layer including a plurality of
above described materials.

[0046] In some embodiments, the TFT may be formed on
the buffer layer 201. In some embodiments, the TFT may
include an active layer 202, a gate electrode 204, a source
electrode 206, and a drain electrode 207.

[0047] In some embodiments, the active layer 202 may be
formed of inorganic semiconductor such as amorphous sili-
con orpolysilicon. In some embodiments, the active layer 202
may be generally formed of an organic semiconductor or
oxide semiconductor, in addition to the inorganic semicon-
ductor.

[0048] In some embodiments, a gate insulating layer 203
may be formed on the active layer 202. In some embodiments,
the gate insulating layer 203 may be formed of an organic
material, or an inorganic material such as SiNx or SiO,.
[0049] In some embodiments, A gate electrode 204 is
formed on the gate insulating layer 203. In some embodi-
ments, the gate electrode 204 may include Au, Ag, Cu, Ni, Pt,
Pd, Al, or Mo, and an alloy such as Al:Nd alloy or Mo:W
alloy. However, the gate electrode 204 may be formed of
various materials in consideration of design conditions.
[0050] Insomeembodiments, an interlayer insulation layer
205 may be formed on the gate electrode 204. In some
embodiments, the interlayer insulation layer 205 may be dis-
posed between the gate electrode 204 and the source electrode
206, and between the gate electrode 204 and the drain elec-
trode 207 so as to insulate the electrodes from each other, and
may be formed as a single-layered or a multi-layered struc-
ture by using an inorganic material such as SiNx or SiO,.
[0051] Insomeembodiments, the source electrode 206 and
the drain electrode 207 are formed on the interlayer insulation
layer 205. FIG. 2 shows a top gate type TFT, in which the
active layer 202, the gate electrode 204, and the source and
drain electrodes 206 and 207 are sequentially stacked on the
substrate 101, as an example; however, the embodiments of
the present disclosure are not limited thereto. The TFT may
have various structures, for example, a bottom gate type, in
which the gate electrode 204 is disposed under the active layer
202.

[0052] Insome embodiments, the TFT may be electrically
connected to the OLED to drive the OLED, and may be
covered by a passivation layer 208 to be protected.

[0053] In some embodiments, the passivation layer 208
may be formed of an inorganic insulation layer and/or an
organic insulation layer. The inorganic insulation layer may
include Si0,, SiNX, SiON, Al,O,, TiO,, Ta,05, HfO,, Zr0,,
BST, or PZT, and the organic insulation layer may include
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universal polymers (poly(methyl methacrylate) (PMMA) or
polystyrene (PS)). polymer derivative having phenol group,
acryl-based polymer, imide-based polymer, aryleter-based
polymer, amide-based polymer, fluoride-based polymer,
p-xylene-based polymer, vinyl alcohol-based polymer, and
blends thereof. In some embodiments, the passivation layer
208 may be formed as a composite stacked layer of the inor-
ganic insulation layer and the organic insulation layer.
[0054] In some embodiments, the OLED may include a
pixel electrode 211, an intermediate layer 214, and an oppo-
site electrode 215.

[0055] Insome embodiments, at least one of the pixel elec-
trode 211 and the opposite electrode 215 may be formed as a
transparent/semi-transparent electrode, and the other may be
formed as a reflective electrode. For example, if the pixel
electrode 211 is a reflective electrode, the pixel electrode 211
may include a reflective layer formed of Ag, Mg, Al, Pt, Pd,
Au,Ni, Nd, Ir, Cr, or a compound thereof, and a transparent or
semi-transparent electrode layer formed on the reflective
layer and including a transparent conductive oxide material.
If the opposite electrode 215 is a transparent or semi-trans-
parent electrode, the opposite electrode 215 may be formed as
a metal thin film of a small work function including Li, Ca,
LiF/Ca, LiF/Al, Al, Ag, Mg, or a compound thereof to a
thickness of about 5 to about 20 nm. Therefore, the opposite
electrode 215 may transmit light emitted from an organic
emission layer.

[0056] Insome embodiments, a pixel defining layer 213 is
formed to open a predetermined region of the pixel electrode
211 and cover end portions of the pixel electrode 211.
[0057] In some embodiments, the intermediate layer 214
including the organic emission layer is located between the
pixel electrode 211 and the opposite electrode 215.

[0058] In some embodiments, the organic emission layer
may be formed of a lower molecular organic material or a
high molecular organic material, and may selectively include
a hole transport layer (HTL), a hole injection layer (HIL), an
electrontransport layer (HTL), and an electron injection layer
(EIL), in addition to the organic emission layer.

[0059] In some embodiments, the HIL may be formed on
the pixel electrode by using various methods, for example, a
vacuum deposition method, a spin coating method, a cast
method, and an LB method, etc.

[0060] When the HIL is formed by using the vacuum depo-
sition method, deposition conditions may vary depending on
a compound used as a material for forming the HIL, a struc-
ture of a target HIL, and a thermal characteristic; however,
may be selected from a deposition temperature within a range
of, for example, about 100 to about 500° C., a vacuum degree
of about 10~* to about 10~ torr, and a deposition speed of
about 0.01 to about 100 A/sec. However, the embodiments of
the present disclosure are not limited thereto.

[0061] When the HIL is formed by using the spin coating
method, coating conditions may vary depending on a com-
pound used as a material for forming the HIL, a structure of a
target HIL, and a thermal characteristic; however, a coating
speed may be selected within a range from about 2000 rpm to
about 5000 rpm, and a thermal treatment process for remov-
ing solvent after the coating process may be selected within a
range of about 80° C. to about 200° C. However, the embodi-
ments of the present invention are not limited thereto.
[0062] Examples of the hole injection layer-forming mate-
rial are, for example, N,N'-diphenyl-N,N'-bis-[4-(phenyl-m-
tolyl-amino)-phenyl]-biphenyl-4,4'-diamine (DNTPD), a
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phthalocyanine compound such as copper phthalocyanine,
[4,4',4"-tris(3-methylphenylphenylamino)triphenylamine]

(m-MTDATA), (N,N'-di(1-naphthyl)-N,N'-diphenylbenzi-
dine) (NPB), TDATA, 2-TNATA, Pani/DBSA (Polyaniline/
Dodecylbenzenesulfonic  acid), Poly(3,4-cthylenediox-
ythiophene)/Poly(4-styrenesulfonate) (PEDOT/PSS),
Polyaniline/Camphor sulfonic acid (Pani/CSA), and Polya-
niline/Poly(4-styrenesulfonate) (PANI/PSS), but are not lim-

ited thereto:

®
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[0063] In some embodiments, the HIL may have a thick-
ness of about 100 A to about 10000 A, in particular, about 100
A to about 1000 A. If the thickness of the HIL satisfies the
above described range, a desired hole injection property may
be obtained without raising a driving voltage substantially.

[0064] In some embodiments, the HTL may be formed on
the HIL by using various methods such as a vacuum deposi-
tion method, a spin coating method, a cast method, or an LB
method. When the HTL is formed by using the vacuum depo-
sition method and the spin coating method, the deposition
conditions and the coating conditions may vary depending on
the compound that is used, but may be selected in substan-
tially the same condition ranges as those of forming the HIL.

[0065] In some embodiments, the hole transport layer-
forming material may be, for example, carbazole derivatives
such as N-phenyl carbazole and polyvinyl carbazole, N,N'-
bis(3-methylphenyl)-N,N'-diphenyl-[1,1-biphenyl]-4,4'-di-
amine (TPD), 44'4"-tris(N-carbazolyl)triphenylamine)
(TCTA), and N,N'-di(1-naphthyl)-N,N'-diphenylbenzidine)
(NPB), but is not limited thereto:

RS
SYY0
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-continued

NPB

[0066] In some embodiments, the HTL may have a thick-
ness of about 50 A to about 2000 A, for example, about 100 A
to about 1500 A. When the thickness of the HTL satisfies the
above described range, a hole transport property having a
desired level of driving voltage increase may be obtained.

[0067] In some embodiments, the organic emission layer
may be formed on the HTL by using a vacuum deposition
method, a spin coating method, a cast method, or an LB
method. When the organic emission layer is formed by using
the vacuum deposition method and the spin coating method,
the deposition conditions and the coating conditions may
vary depending on the compound that is used, but may be
selected in substantially the same condition ranges as those of
forming the HIL. In some embodiments, the organic emission
layer may be formed of various light emitting materials, for
example, well known host and dopant. In some embodiments,
the dopant may be a fluorescent dopant or a phosphorous
dopant that is well known in the art.

[0068] Ifthe OLEDis afull-color OLED, the organic emis-
sion layer may be patterned as a red emission layer, a green
emission layer, and a blue emission layer.

[0069] Insome embodiments, the ETL may be formed on
the organic emission layer by using various methods such as
a vacuum deposition method, a spin coating method, and a
cast method. If the ETL is formed by using the vacuum
deposition method or the spin coating method, the deposition
conditions and the coating conditions may vary depending on
the compound that is used, but may be selected in substan-
tially the same condition ranges as those of forming the HIL.

[0070] An electron transport layer-forming material safely
transports electrons injected from an electron injection elec-
trode (cathode), and may be a well known electron transport
material. Examples of the electron transport material may
include quinoline derivatives, in particular, tris(8-quinolino-
lato)aluminum) (Alq,), TAZ, Balq, beryllium bis(benzo-
quinolin-10-olate (Bebq,), ADN, compound 201, and com-
pound 202, but are not limited thereto:

7?{

TAZ
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BCP

[0071] In some embodiments, the ETL may have a thick-
ness of about 100 A to about 1000 A, for example, about 150
A to about 500 A. When the thickness of the ETL satisfies the
above described range, an electron transport property having
a desired level of driving voltage increase may be obtained.
[0072] In some embodiments, the EIL allowing the elec-
trons to be easily injected from a cathode may be formed on
the ETL, and well known electron injection materials may be
used.

[0073] Materials for forming the EIL may include LiF,
NaCl, CsF, Li,0, and BaO. In some embodiments, the depo-
sition conditions of the EIL, may vary depending on the com-
pound that is used, but may be selected in substantially the
same condition ranges as those of forming the HIL.

[0074] Insomeembodiments, the EIL may have a thickness
of about 1 A to about 100 A, for example, about 3 A to about
90 A. When the thickness of the EIL satisfies the above
described range, an electron transport property having a
desired level of driving voltage increase may be obtained.
[0075] In some embodiments, a protective layer 220 may
be formed on the opposite electrode 215 of the OLED. In
some embodiments, the protective layer 220 may include a
capping layer 222 covering the opposite electrode 215 and a
shielding layer 224 formed on the capping layer 222 as shown
in FIG. 3.

[0076] Insomeembodiments, the capping layer 222 may be
formed to completely cover the opposite electrode 215. In
some embodiments, the capping layer 222 may be formed of
an organic material such as a-NPD, NPB, TPD, m-MTDATA,
Alqs, or CuPe. In some embodiments, the capping layer 222
protects the OLED against external physical shock, and at the
same time, makes the light emitted from the OLED effec-
tively discharged to outside. In some embodiments, the cap-
ping layer 222 may have a thickness of about 20 nm to about
200 nm.

[0077] Insome embodiments, the shielding layer 224 may
be formed of an inorganic material LiF, MgF,, or CaF,. In
some embodiments, the shielding layer 224 may be formed to
cover the capping layer 222. In some embodiments, the
shielding layer 224 blocks plasma that is used in a process of
forming a first inorganic layer 301 that will be described later
so that the plasma does not infiltrate into the OLED and does
not damage the intermediate layer 214 and the opposite elec-
trode 215. In some embodiments, the shielding layer 224 may
have a thickness of about 30 nm to about 200 nm. In some
embodiments, the shielding layer 224 may be formed of
lithium fluoride (LiF) having a porous pin-hole structure.
[0078] In some embodiments, a dipole moment of the
shielding layer 224 may have a large value. When the shield-
ing layer 224 and the opposite electrode 215 contact each
other, an oxidation reaction may occur on the surface of the
opposite electrode 215 due to the shielding layer 224 having
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a large dipole moment. Since the opposite electrode 215 is
oxidated, pixel shrinkage may occur in the OLED.

[0079] However, according to the embodiment of the
present disclosure, since the capping layer 222 completely
covers the opposite electrode 215, the shielding layer 224 and
the opposite electrode 215 do not contact each other. There-
fore, a surface reaction between the shielding layer 224 and
the opposite electrode 215 is prevented, and thus, the oxida-
tion of the opposite electrode 215 caused by the shielding
layer 224 may be fundamentally prevented. Accordingly, the
pixel shrinkage caused by the oxidation of the opposite elec-
trode 215 may be prevented.

[0080] Insomeembodiments, an encapsulation layer 300 is
disposed on the shielding layer 224. In order to realize a
flexible and light display apparatus, a thin film encapsulation
for protecting the OLED against external moisture and oxy-
gen is necessary. The thin film encapsulation method has to
satisfy a water vapor transmission rate (WVTR), that is, 10~
g/m*/day, of the OLED, and thus, is formed by repeatedly
depositing an inorganic layer and an organic layer.

[0081] In some embodiments, the encapsulating layer 300
may include at least one layer of an organic layer and at least
one layer of inorganic layer. In FIG. 3, the encapsulation layer
300 includes a first inorganic layer 301, a first organic layer
302, asecond inorganic layer 303, a second organic layer 304,
and a third inorganic layer 305; however, the embodiments of
the present disclosure are not limited thereto.

[0082] Insome embodiments, the first inorganic layer 301
may be formed of, for example, aluminum oxide. In some
embodiments, the first inorganic layer 301 may be a porous
inorganic layer. In some embodiments, the porous first inor-
ganic layer may be formed by a sputtering method to a pre-
determined thickness, and the porous first inorganic layer 301
deposited on the porous shielding layer 224 grows along a
crystalline structure of the porous shielding layer 224. That is,
the porous inorganic layer formed on the porous lithium
fluoride (LiF) having a pin-hole structure has fine cracks
entirely.

[0083] In some embodiments, the first organic layer 302
formed on the first inorganic layer 301 may be formed of an
organic polymer. In some embodiments, the first organic
layer 302 is formed on the first inorganic layer 301, and may
be formed to a predetermined thickness so as to planarize a
stepped portion caused by the pixel defining layer 213.

[0084] In some embodiments, the first organic layer 302
may be formed of a composition including at least one type of
acrylate monomer, and aromatic aryl amine compound. In
some embodiments, the first organic layer 302 may be formed
of a composition including at least two different types of
acrylate monomer, and aromatic aryl amine compound. In
some embodiments, the first organic layer 302 may be formed
of a composition including a compound of Formula 1, a
compound of by Formula 2, and a compound of Formula 3:

Y

0] (0]

Formula 1
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Formula 2
0,
e
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N—Ar,—N
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[0085] wherein, in the above Formulae 1-3, k, 1, m, and n
respectively denote a number from 1 to 1,000,000. The com-
position including the compounds of Formulae 1, 2, and 3
may be polymerized by being cured in a well-known method.
For example, the composition may be cured by UV radiation.
[0086] In addition, Ar, denotes a substituted or unsubsti-
tuted naphthylene group, a substituted or unsubstituted
anthracenylene group, a substituted or unsubstituted phenan-
threnyl group, a substituted or unsubstituted chrysenylene
group, a substituted or unsubstituted pyrenylene group, a
substituted or unsubstituted benzoanthracenylene group, a
substituted or unsubstituted fluoranthenylene group, benzof-
luoranthenylene group, a substituted or unsubstituted peryle-
nylene group, a substituted or unsubstituted coronenylene
group, a substituted or unsubstituted pycenylene group, a
substituted or unsubstituted diphenylanthracenylene group, a
substituted or unsubstituted triphenylene group, a substituted
or unsubstituted rubicenylene group, a substituted or unsub-
stituted phenylanthracenylene group, a substituted or unsub-
stituted bisanthracenylene group, a substituted or unsubsti-
tuted dianthracenylbenzynylene group, or a substituted or
unsubstituted dibenzoanthracenylene group.

[0087] Insomeembodiments, Ar, through Ar, respectively
denote a C6 through C50 substituted or unsubstituted aryl
group, a C1 through C50 substituted or unsubstituted alkyl
group, a C3 through C50 substituted or unsubstituted cyclo
alkyl group, a C7 through C50 substituted or unsubstituted
aralkyl group, or a substituted or unsubstituted heteroaryl
group having 5 to 50 ring atoms.

[0088] In some embodiments, the aromatic aryl amine
compound in the chemical formula 3 may be a fluorescent
emission material.

[0089] Insomeembodiments, k, I, m, and n may be respec-
tively the number of 1 through 10,000.

[0090] In some embodiments, Ar, is an anthraceylene
group, a pyrenylene group, or a chrysenylene group, and Ar,
through Ar, respectively denote a C6 through C50 substituted
or unsubstituted aryl group or a substituted or unsubstituted
heteroaryl group having 5 to 50 ring atoms.

[0091] In some embodiments, a sum of a weight of the
compound of Formula 1 and a weight of the compound of
Formula 2 is about 95 to about 99.9 weight % of a total weight
of the composition, and the weight of the compound of For-
mula 3 may be about 0.1 to about 5 weight % of the total
weight of the composition.

[0092] If the first organic layer 302 is formed by using an
evaporation method, the first organic layer 302 may be spread
out of a region that is originally intended to form a film.
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[0093] FIG. 4 is a diagram schematically illustrating a
method of manufacturing an organic light emitting display
apparatus according to a deposition method, and FIG. 5is a
cross-sectional view showing a part of the organic light emit-
ting display apparatus manufactured by the method illus-
trated in FIG. 4.

[0094] Referring to FIGS. 4 and 5, the first inorganic layer
301 is formed on the display unit 200. In FIGS. 4 and 5, the
protective layer 220 (see FIG. 3) is omitted for convenience of
description.

[0095] During deposition processes, if a mask M directly
contacts the first inorganic layer 301, cracks may be gener-
ated in the first inorganic layer 301, and thus, the mask M and
the first inorganic layer 301 are provided with a predeter-
mined gap G therebetween.

[0096] When a source S is heated, an organic polymer of a
vapor state evaporated from the source S is deposited on the
first inorganic layer 301 on the substrate 101 via openings M0
formed in the mask M. Here, the organic polymer of the vapor
state 1s infiltrated through the gap G, and is deposited on a
region A2 that is out of an originally designed region Al on
the substrate 101.

[0097] In post processes, when the second inorganic layer
303 is formed by using a chemical vapor deposition (CVD),
an end portion of the second inorganic layer 303 may not
cover anend portion E of the first organic layer 302 formed on
the region A2. Therefore, the first organic layer 302 may be
exposed out of the second inorganic layer 303, and then, may
be exposed to external oxygen and moisture.

[0098] However, the first organic layer 302 may be formed
by using an inkjet printing method, not by using the evapo-
ration method, according to the present embodiment.

[0099] FIG. 6 is a schematic diagram illustrating a method
of manufacturing an organic light emitting display apparatus
according to an embodiment of the present invention.

[0100] Referring to FIG. 6, the display unit 200 including a
plurality of OLEDs (not shown) is formed on the substrate
101. For the convenience of description, the protective layer
220 (see FIG. 3) and the first inorganic layer 301 (see FIG. 3)
are not shown.

[0101] Insome embodiments, the first organic layer 302 is
formed by using the inkjet printing method. Although not
shown in FIG. 6, a plurality of inkjet nozzles may be included
in ahead H. In some embodiments, the head H forms the first
organic layer 302 by discharging the organic polymer while
scanning an upper portion of the display unit 200.

[0102] Since the first organic layer 302 is formed directly
on the display unit 200 by using the inkjet printing method,
not an evaporation method, dispersion of the first organic
layer 302 to a region A2 that is out of a designed region Al
may be prevented as much as possible. Therefore, infiltration
of the external oxygen and moisture into the OLED through
the first organic layer 302 that is not covered by the inorganic
layer may be prevented. Therefore, defects such as dark spots
of the OLED may be prevented.

[0103] In embodiments where the first organic layer 302
includes a fluorescent light emission material, it may be
detected in advance whether the first organic layer 302 is
irregularly dispersed by checking boundary lines of the first
organic layer 302 via an ultraviolet (UV) microscope.
[0104] In some OLEDs an out-gassing phenomenon of a
first organic layer (similar to the first organic layer 302) may
occur. The gas discharged from the first organic layer (similar
to the first organic layer 302) may penetrate toward the
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OLED. Here, if there is a crack in a first inorganic layer
(similar to the first inorganic layer 301), the gas infiltrates into
the crack, thereby oxidating an opposite electrode (similar to
the opposite electrode 215). Then, a dark spot may be gener-
ated.

[0105] In contrast, in the present embodiments the shield-
ing layer 224 and the first inorganic layer 301 are porous and
the cracks are not concentrated on a certain region, but dis-
persed throughout the entire shielding layer 224 and the first
inorganic layer 301. Thus, the oxidation of the opposite elec-
trode 215 is prevented, and generation of dark spots may be
reduced.

[0106] In some embodiments, the second inorganic layer
303 may be formed on the first organic layer 302. In some
embodiments, the second inorganic layer 303 may be formed
to surround the first inorganic layer 301 and the first organic
layer 302. That is, the entire portion of the first organic layer
302 is surrounded by the first inorganic layer 301 and the
second inorganic layer 303, the infiltration of the external
oxygen and the moisture may be effectively prevented.
[0107] In some embodiments, the second inorganic layer
303 may be formed of, for example, SiNx or SiOx, and may
be formed to a predetermined thickness by using a chemical
vapor deposition (CVD) method. In some embodiments,
since the second inorganic layer 303 is formed by using the
CVD method that does not use the plasma, the first organic
layer 302 may not be damaged when forming the second
inorganic layer 303. Accordingly, the out-gassing of the first
organic layer 302 may be prevented.

[0108] In addition, the second inorganic layer 303 may be
greater than the first inorganic layer 301, and may directly
contact the interlayer insulation layer 205 on an outside of the
display area. In some embodiments, the second inorganic
layer 303 may be formed of the same material as that of the
interlayer insulation layer 205. Accordingly, a bonding power
between the second inorganic layer 303 and the interlayer
insulation layer 205 may be improved.

[0109] Insomeembodiments, the second organic layer 304
and the third inorganic layer 305 may be further formed on the
second inorganic layer 303, and the second organic layer 304
may be formed of the organic polymer that is the same as the
material forming the first organic layer 302. In some embodi-
ments, the second organic layer 304 may relieve stress
applied to the first inorganic layer 301, and may cover par-
ticles even if they exist.

[0110] Insomeembodiments, the third inorganic layer 305
covers the second organic layer 304. In some embodiments,
the third inorganic layer 305 may be formed of the same
material as that of the second inorganic layer 303. In some
embodiments, the third inorganic layer 305 is larger than the
second inorganic layer 303, and may directly contact the
interlayer insulation layer 205 on the outside of the display
area. In some embodiments, the third inorganic layer 305 may
be formed of the same material as that of the interlayer insu-
lation layer 205. Accordingly, a bonding power between the
third inorganic layer 305 and the interlayer insulation layer
205 may be improved.

[0111] In some embodiments, the encapsulation layer 300
may further include a plurality ofinorganic layers and organic
layers that are alternately disposed, and the number of stack-
ing the inorganic layer and the organic layer is not limited.
[0112] Insomeembodiments, a protective film (not shown)
may be attached to an upper surface of the encapsulation layer
300. If an attaching power of the protective film (not shown)
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is too strong, the encapsulation layer 300 may be isolated
when removing the protective film (not shown). Thus, a
fourth inorganic layer (not shown) that is formed of alumi-
num oxide having a weak attaching force against the protec-
tive film (not shown) may be further formed to address the
above problem.
[0113] As described above, according to the one or more of
the above embodiments of the present disclosure, the first
organic layer 302 may be directly formed on the display unit
200 by using the inkjet printing method, not the evaporation
method, and thus, the dispersion of the first organic layer 302
to the region A2 that is out of the originally designed region
Al may be prevented, and thereby improving the dark spot
defects.
[0114] In some embodiments, the first organic layer 302
has the fluorescent light emission material, and thus, it may be
detected in advance whether the first organic layer 302 is
irregularly dispersed by checking boundary lines of the first
organic layer 302 via a UV microscope.
[0115] Itshould be understood that the exemplary embodi-
ments described therein should be considered in a descriptive
sense only and not for purposes of limitation. Descriptions of
features or aspects within each embodiment should typically
be considered as available for other similar features or aspects
in other embodiments.
[0116] While one or more embodiments of the present dis-
closure have been described with reference to the figures, it
will be understood by those of ordinary skill in the art that
various changes in form and details may be made therein
without departing from the spirit and scope of the present
embodiments as defined by the following claims.

What is claimed is:

1. A composition comprising a compound of Formula 1, a
compound of Formula 2, and a compound of Formula 3:

Formula 1
O O,
YWY
H,
0 £ 0
Formula 2
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N
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0}
/\{( \C % % ,)/O
2 2
0 " ! 7/\
0
Formula 3
Ar A
\ /
N—Ar—N
Ary Ary

where k, 1, m, and n respectively denote a number of 1 to
1,000,000, Ar, denotes a substituted or unsubstituted
naphthylene group, a substituted or unsubstituted
anthracenylene group, a substituted or unsubstituted
phenanthrenyl group, a substituted or unsubstituted
chrysenylene group, a substituted or unsubstituted pyre-
nylene group, a substituted or unsubstituted benzoan-
thracenylene group, a substituted or unsubstituted fluo-
ranthenylene group, benzofluoranthenylene group, a
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substituted or unsubstituted perylenylene group, a sub-
stituted or unsubstituted coronenylene group, a substi-
tuted or unsubstituted pycenylene group, a substituted or
unsubstituted diphenylanthracenyelen group, a substi-
tuted or unsubstituted triphenylene group, a substituted
or unsubstituted rubicenylene group, a substituted or
unsubstituted phenyl anthracenylene group, a substi-
tuted or unsubstituted bisanthracenylene group, a sub-
stituted or unsubstituted dianthracenylbenzynylene
group, or a substituted or unsubstituted dibenzoanthra-
cenylene group, and Ar, through Ar, respectively denote
a C6 through C50 substituted or unsubstituted aryl
group, a C1 through C50 substituted or unsubstituted
alkyl group, a C3 through C50 substituted or unsubsti-
tuted cyclo alkyl group, a C7 through C30 substituted or
unsubstituted aralkyl group, or a substituted or unsub-
stituted heteroaryl group having 5 to 50 ring atoms.

2. The composition of claim 1, wherein the compound of
Formula 3 is a fluorescent light emission material.

3. The composition of claim 1, wherein k, 1, m, and n
independently denote a number of 1 to 10,000, respectively.

4. The composition of claim 1, wherein Ar,, is an anthra-
ceylene group, a pyrenylene group, or a chrysenylene group,
and Ar, through Ar, respectively denote a C6 through C50
substituted or unsubstituted aryl group or a substituted or
unsubstituted heteroaryl group having 5 to 50 ring atoms.

5. The composition of claim 1, wherein a sum of a weight
of the compound of Formula 1 and a weight of the compound
of Formula 2 is about 95 to about 99.9 weight % of a total
weight of the composition, and the weight of the compound of
Formula 3 may be about 0.1 to about 5 weight % of the total
weight of the composition.

6. An organic light emitting display apparatus comprising:

a substrate;

adisplay unitincluding a plurality of organic light emitting

devices (OLEDs) arranged on the substrate; and

an encapsulation layer for sealing the display unit,

wherein the encapsulation layer comprises at least one

organic layer and at least one inorganic layer stacked
with each other, and the organic layer comprises the
composition of claim 1.

7. The organic light emitting display apparatus of claim 6,
wherein the compound of Formula 3 is a fluorescent light
emission material.

8. The organic light emitting display apparatus of claim 6,
wherein k, 1, m, and n independently denote a number of 1 to
10,000, respectively.

9. The organic light emitting display apparatus of claim 6,
wherein Ar,, is an anthraceylene group, a pyrenylene group, or
a chrysenylene group, and Ar, through Ar, respectively
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denote a C6 through C50 substituted or unsubstituted aryl
group or a substituted or unsubstituted heteroaryl group hav-
ing 5 to 50 ring atoms.

10. The organic light emitting display apparatus of claim 6,
wherein a sum of a weight of the compound of Formula 1 and
a weight of the compound of Formula 2 is about 95 to about
99.9 weight % of a total weight of the composition, and the
weight of the compound of Formula 3 may be about 0.1 to
about 5 weight % of the total weight of the composition.

11. The organic light emitting display apparatus of claim 6,
wherein the at least one inorganic layer is larger than the at
least one organic layer so as to cover end portions of the at
least one organic layer.

12. The organic light emitting display apparatus of claim 6,
wherein the OLED comprises a pixel electrode, an interme-
diate layer disposed on the pixel electrode and including an
organic emission layer, and an opposite electrode disposed on
the intermediate layer, and a capping layer covering the oppo-
site electrode is further formed between the opposite elec-
trode and the encapsulation layer.

13. The organic light emitting display apparatus of claim
12, wherein the capping layer comprises an organic material.

14. The organic light emitting display apparatus of claim
12, further comprising a shielding layer including lithium
fluoride (LiF) between the capping layer and the encapsula-
tion layer.

15. The organic light emitting display apparatus of claim 6,
wherein one of the at least one inorganic layer is a porous
inorganic layer.

16. The organic light emitting display apparatus of claim 6,
wherein the porous inorganic layer includes aluminum oxide.

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

forming a plurality of organic light emitting devices

(OLED:s) on a substrate; and

forming an encapsulation layer covering the OLEDs,

wherein the encapsulation layer is formed to include at

least one organic layer including the composition of
claim 1, and at least one inorganic layer, and the at least
one organic layer is formed by using an inkjet printing
method.

18. The method of claim 17, wherein one of the at least one
inorganic layer is formed by using a sputtering method.

19. The method of claim 17, wherein one of the at least one
inorganic layer is formed by using a chemical vapor deposi-
tion method.

20. The method of claim 17, wherein the at least one of
inorganic layer is greater than the at least one organic layer so
as to cover end portions of the organic layer.
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