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(57) ABSTRACT

An organic light emitting display element according to an
example embodiment includes: a first electrode, an emission
layer positioned on the first electrode, and a second electrode
positioned on the emission layer, in which the emission layer
includes at least one of the compounds represented by the
following Chemical Formulas 1 to 3.
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ORGANIC LIGHT EMITTING DIODE
DISPLAY

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] Korean Patent Application No. 10-2015-0002074,
filed on Jan. 7, 2015, in the Korean Intellectual Property
Office, and entitled: “Organic Light Emitting Diode Display,”
is incorporated by reference herein in its entirety.

BACKGROUND
[0002] 1.Field
[0003] Embodiments relate to an organic light emitting
diode display.
[0004] 2. Description of the Related Art
[0005] An organic light emitting diode display is a self-

light emitting display device displaying an image by light
emitted from an organic light emitting element.

[0006] In a structure of a general organic light emitting
diode display, there is a substrate, a pixel electrode is posi-
tioned on the substrate, an organic layer including an emis-
sion layer (EML) is positioned on the pixel electrode, and a
counter electrode is positioned on the organic layer. The
organic layer may include another layer helping injection or
transferring of holes between the pixel electrode and the
emission layer, and another layer helping injection or trans-
ferring of electrons between the emission layer (EML) and a
common electrode.

[0007] A driving principle of the organic light emitting
diode display having the aforementioned structure is as fol-
lows. If a voltage is applied between the pixel electrode and
the common electrode, the holes are injected into the emis-
sion layer through the layer helping injection or transferring
of the holes from the pixel electrode, and the electrons are
injected into the emission layer through the layer helping
injection or transferring of the electrons from the common
electrode. The holes and the electrons injected into the emis-
sion layer are recombined in the emission layer to generate an
exciton, and light is emitted while the exciton is transferred
from an excited state to a ground state. In this case, light is
emitted by the generated energy, and the organic light emit-
ting diode display displays an image by using the emitted
light.

[0008] The above information disclosed in this Back-
ground section is only for enhancement of understanding of
the background of the invention and therefore it may contain
information that does not form the prior art that is already
known in this country to a person of ordinary skill in the art.

SUMMARY

[0009] Embodiments are directed to an organic light emit-
ting display element, including a first electrode, an emission
layer positioned on the first electrode, and a second electrode
positioned on the emission layer. The emission layer may
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include at least one of the compounds represented by the
following Chemical Formulas 1 to 3:

Chemical Formula 1

Chemical Formula 2

Chemical Formula 3

[0010] In Chemical Formulas 1, 2, and 3,
[0011] X andY are each independently O, S, N, or Si,
[0012] A and B are optionally independently included and,

when included, are each independently a hydrogen atom, a
deuterium atom, a halogen atom, a cyano group, a hydroxy
group, a nitro group, a substituted or unsubstituted alkyl
group having 1 to 30 carbon atoms, a substituted or unsubsti-
tuted cycloalkyl group having 3 to 10 carbon atoms, a substi-
tuted or unsubstituted alkylsilyl group having 3 to 30 carbon
atoms, a substituted or unsubstituted arylsilyl group having 6
to 30 carbon atoms, a substituted or unsubstituted heteroaryl
group having 4 to 30 carbon atoms, a substituted or unsubsti-
tuted condensed polycyclic group having 6 to 30 carbon
atoms, a substituted or unsubstituted aryl group having 6 to 30
carbon atoms, an amine group substituted by a substituted or
unsubstituted aryl group having 6 to 30 carbon atoms, an
amine group substituted by a substituted or unsubstituted
heteroaryl group having 4 to 30 carbon atoms, or an amine
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group substituted by a substituted or unsubstituted condensed
polycyclic group having 6 to 30 carbon atoms, provided that
at least one of R, to Rg is an amine group substituted by a
substituted or unsubstituted aryl group having 6 to 30 carbon
atoms, an amine group substituted by a substituted or unsub-
stituted heteroaryl group having 4 to 30 carbon atoms, or an
amine group substituted by a substituted or unsubstituted
condensed polycyclic group having 6 to 30 carbon atoms,

[0013] R, to R, are each independently a hydrogen atom, a
deuterium atom, a halogen atom, a cyano group, a hydroxy
group, a nitro group, a substituted or unsubstituted alkyl
group having 1 to 30 carbon atoms, a substituted or unsubsti-
tuted cycloalkyl group having 3 to 10 carbon atoms, a substi-
tuted or unsubstituted alkylsilyl group having 3 to 30 carbon
atoms, a substituted or unsubstituted arylsilyl group having 6
to 30 carbon atoms, a substituted or unsubstituted heteroaryl
group having 4 to 30 carbon atoms, a substituted or unsubsti-
tuted condensed polycyclic group having 6 to 30 carbon
atoms, a substituted or unsubstituted aryl group having 6 to 30
carbon atoms, an amine group substituted by a substituted or
unsubstituted aryl group having 6 to 30 carbon atoms, an
amine group substituted by a substituted or unsubstituted
heteroaryl group having 4 to 30 carbon atoms, or an amine
group substituted by a substituted or unsubstituted condensed
polycyclic group having 6 to 30 carbon atoms, provided that
at least one of R, to Rg is an amine group substituted by a
substituted or unsubstituted aryl group having 6 to 30 carbon
atoms, an amine group substituted by a substituted or unsub-
stituted heteroaryl group having 4 to 30 carbon atoms, or an
amine group substituted by a substituted or unsubstituted
condensed polycyclic group having 6 to 30 carbon atoms, and

[0014]

[0015] Theligand may include one or more of a substituted
or unsubstituted alkyl group having 1 to 30 carbon atoms and
a substituted or unsubstituted aryl group having 6 to 30 car-
bon atoms.

[0016]

[0017] The compound represented by Chemical Formulas
1 to 3 may be a blue dopant.

[0018] Embodiments are also directed to an organic light
emitting diode display, including an insulation substrate, a
thin film transistor positioned on the insulation substrate, and
an organic light emitting display element according to an
embodiment, wherein the first electrode is connected to the
thin film transistor.

[0019] Theligand may include one or more of a substituted
or unsubstituted alkyl group having 1 to 30 carbon atoms and
a substituted or unsubstituted aryl group having 6 to 30 car-
bon atoms.

[0020]

[0021] The compound represented by Chemical Formulas
1 to 3 may be a blue dopant.

[0022] Theorganiclight emitting diode display may further
include a hole injection layer and a hole transport layer posi-
tioned on the first electrode.

Lis a ligand.

X and Y may form a cycle.

X and Y may form a cycle.
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[0023] The hole transport layer may include a compound
represented by the following Chemical Formulas 4 and 5:

Chemical Formula 4

Ryy Ras

/ . . \
Ay Arp

[0024] In Chemical Formulas 4 and 5,

[0025] Ar,,, Ar,,, Ar,,, and Ar,, may each independently
be a substituted or unsubstituted C6-C60 arylene group,

[0026] eand f may each independently be an integer of 0 to
55
[0027] R, to Rye, Ry, to Ryg, and R, and R, may each

independently be hydrogen, deuterium, a halogen atom, a
hydroxyl group, a cyano group, a nitro group, an amino
group, an amidino group, a hydrazine group, a hydrazone
group, a carboxyl group or a salt thereof, a sulfonic acid group
or a salt thereof, a phosphoric acid or a salt thereof, a substi-
tuted or unsubstituted C1-C60 alkyl group, a substituted or
unsubstituted C2-C60 alkenyl group, a substituted or unsub-
stituted C2-C60 alkynyl group, a substituted or unsubstituted
C1-C60 alkoxy group, a substituted or unsubstituted C3-C60
cycloalkyl group, a substituted or unsubstituted C6-C60 aryl
group, a substituted or unsubstituted C6-C60 aryloxy group,
or a substituted or unsubstituted C6-C60 arylthio group, and
[0028] R, may be any one of a phenyl group, a naphthyl
group, an anthryl group, a biphenyl group, a pyridyl group,
deuterium, a halogen atom, a hydroxyl group, a cyano group,
a nitro group, an amino group, an amidino group, a hydrazine
group, a hydrazone group, a carboxyl group or a salt thereof,
a sulfonic acid group or a salt thereof, a phosphoric acid or a
salt thereof, a substituted or unsubstituted C1-C20 alkyl
group, and a substituted or unsubstituted C1-C20 alkoxy
group.

[0029] Theorganic light emitting diode display may further
include an electron injection layer and an electron transport
layer positioned on the emission electrode.
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[0030] Embodiments are also directed to an organic light
emitting diode display, including an organic light emitting
diode, the organic light emitting diode including an emission
layer that contains a compound represented by the following
Chemical Formula A:

Chemical Formula A

[0031] In Chemical Formula A,

[0032] rings a, b, and ¢ may be aromatic, dotted lines
therein indicating aromaticity of the rings.

[0033] P and Q of ring b may be N or CH, one of P and Q
being N and the other of P and Q being CH,

[0034] R and S of ring d maybe NR' or CH,, one of R and
S being NR' and the other of R and S being CH,,

[0035] R'may be a substituted or unsubstituted aryl group
having 6 to 30 carbon atoms, a substituted or unsubstituted
condensed polycyclic group having 6 to 30 carbon atoms, an
amine group substituted by a substituted or unsubstituted
heteroaryl group having 4 to 30 carbon atoms, or an amine
group substituted by a substituted or unsubstituted condensed
polycyclic group having 6 to 30 carbon atoms,

[0036] rings a and c may independently be unsubstituted or
substituted with one or more of a halogen atom, a cyano
group, a hydroxy group, a nitro group, a substituted or unsub-
stituted alkyl group having 1 to 30 carbon atoms, a substituted
or unsubstituted cycloalkyl group having 3 to 10 carbon
atoms, a substituted or unsubstituted alkylsilyl group having
3 to 30 carbon atoms, a substituted or unsubstituted arylsilyl
group having 6 to 30 carbon atoms, a substituted or unsubsti-
tuted heteroaryl group having 4 to 30 carbon atoms, a substi-
tuted or unsubstituted condensed polycyclic group having 6
to 30 carbon atoms, a substituted or unsubstituted aryl group
having 6 to 30 carbon atoms, an amine group substituted by a
substituted or unsubstituted aryl group having 6 to 30 carbon
atoms, an amine group substituted by a substituted or unsub-
stituted heteroaryl group having 4 to 30 carbon atoms, or an
amine group substituted by a substituted or unsubstituted
condensed polycyclic group having 6 to 30 carbon atoms.

[0037] Thecompound represented by Chemical Formula A
may be represented by one of the following Chemical For-
mulas B-1, B-2, B-3, B-5, B-6, B7, or B-8:

B-1
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-continued

B-2

B-3

B-5
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-continued

[0038] Thecompound represented by Chemical Formula A
may be adopant in the emission layer, the dopant being mixed
in the emission layer with a host, the host including one or
more of carbazole biphenyl, 1,3-di(9H-carbazol-9-yl)ben-
zene, or 9,10-di(2-naphthyl)anthracene, the host and the
dopant operating to emit blue light.

BRIEF DESCRIPTION OF THE DRAWINGS

[0039] Features will becomeapparent to those of skill in the
art by describing in detail example embodiments with refer-
ence to the attached drawings in which:

[0040] FIG. 1 illustrated a cross-sectional view of an
organic light emitting display element.
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[0041] FIG. 2 illustrated a partial cross-sectional view
mainly illustrating a thin film transistor and an organic light
emitting element used in an organic light emitting diode
display according to an example embodiment.

[0042]

<Description of symbols>

130: Thin film transistor
180: Second electrode

172: Hole transport layer
174: Electron transport layer

123: Substrate

160: First electrode

171: Hole injection layer
173: Emission layer

175: Electron injection layer

DETAILED DESCRIPTION

[0043] Example embodiments will now be described more
fully hereinafter with reference to the accompanying draw-
ings; however, they may be embodied in different forms and
should not be construed as limited to the embodiments set
forth herein. Rather, these embodiments are provided so that
this disclosure will be thorough and complete, and will fully
convey example implementations to those skilled in the art.
[0044] Inthe drawing figures, the dimensions of layers and
regions may be exaggerated for clarity of illustration. Like
reference numerals refer to like elements throughout.

[0045] TItwill be understood that when an element such as a
layer, film, region, or substrate 1s referred to as being “on”
another element, it can be directly on the other element or
intervening elements may also be present. In contrast, when
an element is referred to as being “directly on another ele-
ment, there are no intervening elements present.

[0046] Now, an organic light emitting display element
according to an example embodiment will be described with
reference to FIG. 1.

[0047] FIG. 11is a cross-sectional view of the organic light
emitting display element according to the example embodi-
ment.

[0048] The organic light emitting display element accord-
ing to the present example embodiment has a structure where
a first electrode 160, a hole injection layer 171, a hole trans-
port layer 172, an emission layer 173, an electron transport
layer 174, an electron injection layer 175, and a second elec-
trode 180 are sequentially laminated. A constitution includ-
ing the hole injection layer 171, the hole transport layer 172,
the emission layer 173, the electron transport layer 174, and
the electron injection layer 175 may form an organic emission
layer 170.

[0049] First, the hole injection layer 171 may be disposed
on the first electrode 160. In this case, the hole injection layer
171 is a predetermined layer improving injection of holes
from the first electrode 160 into the hole transport layer 172.
The hole injection layer 171 may include cupper phthalocya-
nine (CuPc), poly 3,4-ethylenedioxythiophene (PEDOT),
polyaniline (PANT), N,N-dinaphthyl-N,N'-diphenyl benzi-
dine (NPD), and the like, but is not limited thereto.

[0050] Theholetransport layer 172 may be disposed on the
hole injection layer 171. The hole transport layer 172 may
serve to smoothly transport holes transferred from the hole
injection layer 171.

[0051] For example, the hole transport layer 172 may
include a compound represented by the following Chemical
Formulas 4 and 5.
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Chemical Formula 4

/ . . \
Ay Arp

In Chemical Formulas 4 and 5,

[0052]

[0053] Ar,,Ar,,, Ar,,, and Ar,, are each independently a
substituted or unsubstituted C6-C60 arylene group. e and f
may each independently be an integer of 0 to 5.

[0054] R;, to Ry, Ry, t0 Ryy, and R, and R, may each
independently be hydrogen, deuterium, a halogen atom, a
hydroxyl group, a cyano group, a nitro group, an amino
group, an amidino group, a hydrazine group, a hydrazone
group, a carboxyl group or a salt thereof, a sulfonic acid group
or a salt thereof, a phosphoric acid or a salt thereof, a substi-
tuted or unsubstituted C1-C60 alkyl group, a substituted or
unsubstituted C2-C60 alkenyl group, a substituted or unsub-
stituted C2-C60 alkynyl group, a substituted or unsubstituted
C1-C60 alkoxy group, a substituted or unsubstituted C3-C60
cycloalkyl group, a substituted or unsubstituted C6-C60 aryl
group, a substituted or unsubstituted C6-C60 aryloxy group,
or a substituted or unsubstituted C6-C60 arylthio group.

[0055] Further, Ry, may be any one of a phenyl group, a
naphthyl group, an anthryl group, a biphenyl group, a pyridyl
group, deuterium, a halogen atom, a hydroxyl group, a cyano
group, a nitro group, an amino group, an amidino group, a
hydrazine group, a hydrazone group, a carboxyl group or a
salt thereof, a sulfonic acid group or a salt thereof, a phos-
phoric acid or a salt thereof, a substituted or unsubstituted
C1-C20 alkyl group, and a substituted or unsubstituted
C1-C20 alkoxy group.
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[0056] Chemical Formulas 4 and 5 may have the following
examples, but are not limited thereto:
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-continued
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[0057] In the present example embodiment, formation of
the structure where the hole injection layer 171 and the hole
transport layer 172 are laminated is described, but is not
limited thereto, and the hole injection layer 171 and the hole
transport layer 172 may be formed of a single layer.

[0058] The emission layer 173 includes a light emitting
material displaying a predetermined color. For example, the
emission layer 173 may display primary colors such as a blue,
green, or red color, or a combination color thereof.

[0059] Theemission layer173 includes ahost and a dopant.
The emission layer 173 may include a material emitting red,
green, blue, and white light, and may be formed by using a
phosphorescent or fluorescent material.

[0060] The emission layer 173 according to the example
embodiment may include at least one of the compounds rep-
resented by the following Chemical Formulas 1 to 3, and the
compounds represented by the following Chemical Formulas
1 to 3 may be the dopant of the emission layer.

Chemical Formula 1
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-continued

Chermical Formula 2

Chemical Formula 3

[0061] In Chemical Formulas 1,2, and 3,

[0062] XandY areeach independently O, S, N, orSi, R, to
Rg and A and B are each independently a hydrogen atom, a
deuterium atom, a halogen atom, a cyano group, a hydroxy
group, a nitro group, a substituted or unsubstituted alkyl
group having 1 to 30 carbon atoms, a substituted or unsubsti-
tuted cycloalkyl group having 3 to 10 carbon atoms, a substi-
tuted or unsubstituted alkylsilyl group having 3 to 30 carbon
atoms, a substituted or unsubstituted arylsilyl group having 6
to 30 carbon atoms, a substituted or unsubstituted heteroaryl
group having 4 to 30 carbon atoms, a substituted or unsubsti-
tuted condensed polycyclic group having 6 to 30 carbon
atoms, a substituted or unsubstituted aryl group having 6 to 30
carbon atoms, an amine group substituted by a substituted or
unsubstituted aryl group having 6 to 30 carbon atoms, an
amine group substituted by a substituted or unsubstituted
heteroaryl group having 4 to 30 carbon atoms, or an amine
group substituted by a substituted or unsubstituted condensed
polycyclic group having 6 to 30 carbon atoms. In an imple-
mentation, at least one of R, to R, is an amine group substi-
tuted by a substituted or unsubstituted aryl group having 6 to
30 carbon atoms, an amine group substituted by a substituted
or unsubstituted heteroaryl group having 4 to 30 carbon
atoms, or an amine group substituted by a substituted or
unsubstituted condensed polycyclic group having 6 to 30
carbon atoms.

[0063] Further, L. may be a ligand, and the ligand may
include one or more of a substituted or unsubstituted alkyl
group having 1 to 30 carbon atoms and a substituted or unsub-
stituted aryl group having 6 to 30 carbon atoms. Further, X
andY form a cycle.

[0064] Chemical Formulas 1 to 3 may have examples such
as the following Chemical Formulas B-1 to B-8. However, the
compound is not limited thereto, and other compounds hav-
ing Structural Formulas of Chemical Formulas 1 to 3 are
feasible.



US 2016/0197290 A1 Jul. 7, 2016

-continued




US 2016/0197290 A1

-continued
B-8

[0065] Meanwhile, in the case where the emission layer
173 emits red light, the emission layer may be formed of a
phosphorescent material including a host material including
carbazole biphenyl (CBP) or 1,3-bis(carbazol-9-yl (mCP)
and a dopant including one or more selected from the group of
bis(1-phenylisoquinoline)acetylacetonate iridium (PIQIr(a-
cac), bis(1-phenylquinoline)acetylacetonate iridium (PQIr
(acac), (tris(1-phenylquinoline)iridium (PQIr), and octaeth-
ylporphyrin platinum (PtOEP) in addition to the compound
represented by Chemical Formulas 1 to 3, or the emission
layer may be formed ofa fluorescent material including PBD:
Eu(DBM),(Phen) or perylene, but is not limited thereto.

[0066] Inthecase where the emission layer 173 emits green
light, the emission layer 173 may be formed of a phospho-
rescent material including a host material including CBP
(carbazole biphenyl) or mCP (1,3-di(9H-carbazol-9-yl)ben-
zene) and a dopant material including (fac-tris (2-phenylpy-
ridine)iridium (Ir(ppy);) in addition to the compound repre-
sented by Chemical Formulas 1 to 3, or the emission layer
may be formed of a fluorescent material including (tris(8-
hydroxyquinolino)aluminum (Algs), but is not limited
thereto.

[0067] Inthe case where the emission layer 173 emits blue
light, the emission layer 173 may be formed of a phospho-
rescent material including a host material including CBP or
mCP and a dopant material including (4,6-F2ppy),Irpic in
addition to the compound represented by Chemical Formulas
1to 3. Inanother implementation, the emission layer 173 may
be formed of a fluorescent material including any one selected
from the group of spiro-DPVBI, spiro-6P, distilbenzene
(DSB), distyrylarylene (DSA), a PFO-based polymer, and a
PPV-based polymer, but is not limited thereto.

[0068] According to the present example embodiment, the
compound represented by Chemical Formulas 1 to 3 may be
the dopant of the emission layer. Further, the color of light
emitted by the emission layer is not limited, but for example,
the compound may be the dopant of the blue emission layer.

[0069] Meanwhile, the electron transport layer 174 may be
disposed on the emission layer 173. In this case, the electron
transport layer 174 may transfer electrons from the second
electrode 180 to the emission layer 173. Further, the electron
transport layer 174 may prevent holes injected from the first
electrode 160 from moving to the second electrode 180
through the emission layer 173. That is, the electron transport
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layer 174 serves as a hole blocking layer to help combination
of the holes and the electrons in the emission layer 173.
[0070] Inthis case, the electron transport layer 174 may be
formed of one or more selected from the group of (tris(8-
hydroxyquinolino)aluminum (Alg3), PBD, TAZ, Spiro-
PBD, BAlq, and SAlq, but is not limited thereto.

[0071] The electron injection layer 175 is formed on the
electron transport layer 174. The electron injection layer 175
is a predetermined layer improving injection of the electrons
from the second electrode 180 into the electron transport
layer 174. The electron injection layer 175 may include Alq;,
LiF, a gallium mixture (Ga complex), PBD, and the like, but
is not limited thereto.

[0072] The aforementioned dopant of Chemical Formulas
1, 2, and 3 may be used in the organic light emitting display
element, and this display element may provide light emitting
efficiency and the element life span required in the display
device.

[0073] Hereinafter, an organic light emitting diode display
including the aforementioned organic light emitting display
element will be described with reference to FIG. 2.

[0074] The organic light emitting diode display according
to an example embodiment includes an insulation substrate
123, athin film transistor 130, a first electrode 160, first layers
171 and 172, an emission layer 173, second layers 174 and
175, and a second electrode 180. Specifically, the organic
emission layer 170 of FIG. 2 includes the hole injection layer
171, the hole transport layer 172, the emission layer 173, the
electron transport layer 174, and the electron injection layer
175 of FIG. 1.

[0075] First, the insulation substrate 123 is formed of an
insulation substrate made of glass, quartz, ceramics, plastics,
and the like. However, the example embodiment is not limited
thereto, and the insulation substrate 123 may be formed of a
metal substrate made of stainless steel and the like.

[0076] Inaddition,a substrate bufferlayer 126 is positioned
on the insulation substrate 123. The substrate buffer layer 126
serves to prevent penetration of impurities and planarize a
surface.

[0077] In this case, the substrate buffer layer 126 may be
formed of various materials that can perform the aforemen-
tioned function. For example, as the substrate buffer layer
126, any one of a silicon nitride (SiN_) layer, a silicon oxide
(810,) layer, and a silicon oxynitride (SiO,N,) layer may be
used. However, the substrate buffer layer 126 may be omitted
according to the kind and the process condition of the sub-
strate 123.

[0078] A driving semiconductor layer 137 is positioned on
the substrate buffer layer 126. The driving semiconductor
layer 137 is formed of a polysilicon film. The driving semi-
conductor layer 137 includes a channel region 135 in which
an impurity is not doped, and a source region 134 and a drain
region 136 formed by being doped at both sides of the channel
region 135. In this case, a doped ion material is a p type
impurity such as boron (B), and B, H, is mainly used. Herein,
this impurity varies according to the kind of thin film transis-
tor.

[0079] A gateinsulating layer 127 formed of silicon nitride
(SiN,) or silicon oxide (Si0,) is positioned on the driving
semiconductor layer 137. A gate wire including a driving gate
electrode 133 is formed on the gate insulating layer 127. In
addition, the driving gate electrode 133 is formed so as to
overlap at least a portion of the driving semiconductor layer
137, particularly, the channel region 135.
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[0080] Meanwhile, an interlayer insulating layer 128 cov-
ering the driving gate electrode 133 is positioned on the gate
insulating layer 127. In the gate insulating layer 127 and the
interlayer insulating layer 128, contact holes through which
the source region 134 and the drain region 136 of the driving
semiconductor layer 137 are exposed are formed. The inter-
layer insulating layer 128, like the gate insulating layer 127,
may be made of a ceramic-based material such as silicon
nitride (SiN,) or silicon oxide (SiO)).

[0081] In addition, a data wire including a driving source
electrode 131 and a driving drain electrode 132 is formed on
the interlayer insulating layer 128. Further, the driving source
electrode 131 and the driving drain electrode 132 are con-
nected to the source region 134 and the drain region 136 of the
driving semiconductor layer 137, respectively, through
through-holes formed in the interlayer insulating layer 128
and the gate insulating layer 127.

[0082] As described above, the driving thin film transistor
1301s formed to include the driving semiconductor layer 137,
the driving gate electrode 133, the driving source electrode
131, and the driving drain electrode 132. The constitution of
the driving thin film transistor 130 is not limited to the afore-
mentioned examples, but can be variously modified.

[0083] In addition, a planarization layer 124 covering the
data wire is positioned on the interlayer insulating layer 128.
The planarization layer 124 serves to remove a step and
perform planarization in order to increase light emitting effi-
ciency of the organic light emitting element to be formed
thereon. Further, the planarization layer 124 has an electrode
contact hole 1224 through which a portion of the drain elec-
trode 132 is exposed.

[0084] The planarization layer 124 may be made of one or
materials of an acryl-based resin (polyacrylates resin), an
epoxy resin, a phenol resin, a polyamide-based resin (polya-
mides resin), a polyimide-based rein (polyimides resin), an
unsaturated polyester-based resin (unsaturated polyesters
resin), a polyphenylene-based resin (polyphenylenethers
resin), a polyphenylene sulfide-based resin (polyphenylene-
sulfides resin), and benzocyclobutene (BCB).

[0085] The present example embodiment is not limited to
the aforementioned structure, and any one of the planariza-
tion layer 124 and the interlayer insulating layer 128 may be
omitted.

[0086] The first electrode 160 of the organic light emitting
display element, that is, the pixel electrode 160, is formed on
the planarization layer 124. That is, the organic light emitting
diode display includes a plurality of pixel electrodes 160
disposed for each of a plurality of pixels. In this case, the
plurality of the pixel electrodes 160 is disposed to be spaced
apart from each other. The pixel electrode 160 is connected to
the drain electrode 132 through the electrode contact hole
1224 of the planarization layer 124.

[0087] Further, a pixel definition layer 125 having an open-
ing through which the pixel electrode 160 is exposed is
formed on the planarization layer 124. That is, the pixel
definition layer 125 has a plurality of openings, with openings
formed for each pixel. In this case, the organic emission layer
170 may be formed for each opening formed by the pixel
definition layer 125. Accordingly, a pixel region in which
each organic emission layer is formed may be defined by the
pixel definition layer 125.

[0088] Inthiscase, the pixel electrode 160 is disposed so as
to correspond to the opening of the pixel definition layer 125.
However, the pixel electrode 160 is not necessarily disposed
in only the opening of the pixel definition layer 125, but a
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portion of the pixel electrode 160 may be disposed under the
pixel definition layer 125 so as to overlap the pixel definition
layer 125.

[0089] Thepixel definition layer 125 may be made of resins
such as a polyacryl-based resin (polyacrylates resin) and a
polyimide-based resin (polyimides), silica-based inorganic
materials, or the like.

[0090] Meanwhile, the organic emission layer 170 is
formed on the pixel electrode 160. The organic emission layer
170 includes the aforementioned organic light emitting dis-
play element according to an embodiment.

[0091] In addition, the second electrode 180, that is, the
common electrode 180, may be formed on the organic emis-
sion layer 170. As described above, the organic light emitting
element LD including the pixel electrode 160, the organic
emission layer 170, and the common electrode 180 is formed.
[0092] Inthiscase, the pixel electrode 160 and the common
electrode 180 may be each formed of a transparent conductive
material, or a transflective or reflective conductive material.
According to the kind of material forming the pixel electrode
160 and the common electrode 180, the organic light emitting
diode display may be a top emission type, a bottom emission
type, or a dual emission type.

[0093] Meanwhile, an overcoat 190 covering the common
electrode 180 to protect the common electrode 180 may be
positioned as an organic layer on the common electrode 180.
[0094] In addition, a thin film encapsulation layer 121 is
positioned on the overcoat 190. The thin film encapsulation
layer 121 provides sealing to protect the organic light emit-
ting element LD and a driving circuit portion formed on the
substrate 123 from the outside.

[0095] The thin film encapsulation layer 121 includes
encapsulation organic layers 121a and 121 ¢ and encapsula-
tion inorganic layers 1215 and 1214 that are alternately lami-
nated one by one. FIG. 1 illustrates, for example, the case
where two encapsulation organic layers 121a and 121¢ and
two encapsulation inorganic layers 1215 and 1214 are alter-
nately laminated one by one to constitute the thin film encap-
sulation layer 121, but the thin film encapsulation layer is not
limited thereto.

[0096] The organic light emitting diode display may
include the organic light emitting display element including a
novel light emitting dopant, and may provide appropriate life
span and light emitting efficiency therethrough.

[0097] Hereinafter, an Example of the organic light emit-
ting display element and efficiency thereof are described.
[0098] The following Example is provided in order to high-
light characteristics of one or more embodiments, but it will
be understood that the Example is not to be construed as
limiting the scope of the embodiments. Further, it will be
understood that the embodiments are not limited to the par-
ticular details described in the Example.

Example 1

[0099] First, a Corning 15 Q/cm® (1200 A) ITO glass sub-
strate was cutin the size of 50 mmx50 mmx0.7 mm. The glass
substrate was subjected to ultrasonic wave washing by using
isopropyl alcohol for 5 minutes and pure water for 5 minutes,
ultraviolet rays were radiated for 30 minutes, followed by
exposure to ozone and washing, and the glass substrate that
was the anode was installed in the vacuum deposition device.
[0100] Next, the compound represented by the following
Chemical Formula 401 was deposited under the vacuum on
the upper portion of the substrate to form the hole injection
layer having the thickness of 600 A, and subsequently, the
compound represented by the following Chemical Formula
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402 was deposited under the vacuum in the thickness of 400
A to form the hole transport layer.

[0101] Next, the compound represented by the following
Chemical Formula 403 was used as the blue fluorescent host
on the upper portion of the hole transport layer, and the
compound represented by the Chemical Formula B-2 accord-
ing to the example embodiment was used as the blue fluores-
cent dopant, and both compounds were simultaneously
deposited at the weight ratio of 95:5 to form the emission
layer having the thickness of 20 nm.

[0102] Next, the compound represented by the following
Chemical Formula 405 was deposited in the thickness of 300
A on the upper portion of the emission layer to form the
electron transport layer, LiF that was the halogenated alkali
metal was deposited in the thickness of 10 A on the upper
portion of the electron transport layer to form the electron
injection layer, and Al was deposited under the vacuum in the
thickness of 1000 A to form the LiF/Al cathode, thereby
manufacturing the organic light emitting display element.

Chemical Formula 401
N :
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Chemical Formula 403
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[0103] Physical properties of the organic light emitting dis-
play element according to Example 1 were as follows.
TABLE 1
Organic light Driving voltage Efficiency Life
emitting element V] [cd/A] span
Example 1 4.0 1.10 1.25
[0104] Itwas confirmed that in the case of the organic light

emitting display element including the dopant according to an
example embodiment, a driving voltage required in the dis-
play device could be provided, and thus light emitting effi-
ciency and element life span capable of being used in the
display device could be provided.

[0105] By way of summation and review, in the case where
the holes and the electrons are off-balance, the organic layer
may be damaged, and thus a characteristic of an organic light
emitting element may become unstable to reduce light emit-
ting efficiency or shorten a life span.

[0106] As described above, embodiments may provide an
emission layer having excellent element life span and light
emitting efficiency, and an organic light emitting diode dis-
play including the same. Embodiments may provide an
organic light emitting diode display having improved element
life span and light emitting efficiency.

[0107] Example embodiments have been disclosed herein,
and although specific terms are employed, they are used and
are to be interpreted in a generic and descriptive sense only
and not for purpose of limitation. In some instances, as would
be apparent to one of ordinary skill in the art as of the filing of
the present application, features, characteristics, and/or ele-
ments described in connection with a particular embodiment
may be used singly or in combination with features, charac-
teristics, and/or elements described in connection with other
embodiments unless otherwise specifically indicated.
Accordingly, it will be understood by those of skill in the art
that various changes in form and details may be made without
departing from the spirit and scope as set forth in the follow-
ing claims.
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What is claimed is:

1. An organic light emitting display element, comprising:

a first electrode,

an emission layer positioned on the first electrode, and

a second electrode positioned on the emission layer,

wherein the emission layer includes at least one of the
compounds represented by the following Chemical For-
mulas 1 to 3:

Chemical Formula 1

Chemical Formula 2

Chemical Formula 3

wherein:

X andY are each independently O, S, N, or Si,

A and B are optionally independently included and, when
included, are each independently a hydrogen atom, a
deuterium atom, a halogen atom, a cyano group, a
hydroxy group, a nitro group, a substituted or unsubsti-
tuted alkyl group having 1 to 30 carbon atoms, a substi-
tuted or unsubstituted cycloalkyl group having 3 to 10
carbon atoms, a substituted or unsubstituted alkylsilyl
group having 3 to 30 carbon atoms, a substituted or
unsubstituted arylsilyl group having 6 to 30 carbon
atoms, a substituted or unsubstituted heteroaryl group
having 4 to 30 carbon atoms, a substituted or unsubsti-
tuted condensed polycyclic group having 6 to 30 carbon
atoms, a substituted or unsubstituted aryl group having 6
to 30 carbon atoms, an amine group substituted by a
substituted or unsubstituted aryl group having 6 to 30

12
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carbon atoms, an amine group substituted by a substi-
tuted or unsubstituted heteroaryl group having 4 to 30
carbon atoms, or an amine group substituted by a sub-
stituted or unsubstituted condensed polycyclic group
having 6 to 30 carbon atoms, provided that at least one of
R, to R, is anamine group substituted by a substituted or
unsubstituted aryl group having 6 to 30 carbon atoms, an
amine group substituted by a substituted or unsubsti-
tuted heteroaryl group having 4 to 30 carbon atoms, or an
amine group substituted by a substituted or unsubsti-
tuted condensed polycyclic group having 6 to 30 carbon
atoms,

R, to Ry are each independently a hydrogen atom, a deu-
terium atom, a halogen atom, a cyano group, a hydroxy
group, a nitro group, a substituted or unsubstituted alkyl
group having 1 to 30 carbon atoms, a substituted or
unsubstituted cycloalkyl group having 3 to 10 carbon
atoms, a substituted or unsubstituted alkylsilyl group
having 3 to 30 carbon atoms, a substituted or unsubsti-
tuted arylsilyl group having 6 to 30 carbon atoms, a
substituted or unsubstituted heteroaryl group having 4 to
30 carbon atoms, a substituted or unsubstituted con-
densed polycyclic group having 6 to 30 carbon atoms, a
substituted or unsubstituted aryl group having 6 to 30
carbon atoms, an amine group substituted by a substi-
tuted or unsubstituted aryl group having 6 to 30 carbon
atoms, an amine group substituted by a substituted or
unsubstituted heteroaryl group having 4 to 30 carbon
atoms, or an amine group substituted by a substituted or
unsubstituted condensed polycyclic group having 6 to
30 carbon atoms, provided that at least one of R, to Ry is
an amine group substituted by a substituted or unsubsti-
tuted aryl group having 6 to 30 carbon atoms, an amine
group substituted by a substituted or unsubstituted het-
eroaryl group having 4 to 30 carbon atoms, or an amine
group substituted by a substituted or unsubstituted con-
densed polycyclic group having 6 to 30 carbon atoms,
and

L is aligand.

2. The organic light emitting display element as claimed in
claim 1, wherein the ligand includes one or more of a substi-
tuted or unsubstituted alkyl group having 1 to 30 carbon
atoms and a substituted or unsubstituted aryl group having 6
to 30 carbon atoms.

3. The organic light emitting display element as claimed in
claim 1, wherein X and Y form a cycle.

4. The organic light emitting display element as claimed in
claim 1, wherein the compound represented by Chemical
Formulas 1 to 3 is a blue dopant.

5. An organic light emitting diode display, comprising:

an insulation substrate,

a thin film transistor positioned on the insulation substrate,

and

the organic light emitting display element as claimed in
claim 1, wherein the first electrode is connected to the
thin film transistor.

6. The organic light emitting diode display as claimed in
claim 5, wherein the ligand includes one or more of a substi-
tuted or unsubstituted alkyl group having 1 to 30 carbon
atoms and a substituted or unsubstituted aryl group having 6
to 30 carbon atoms.

7. The organic light emitting diode display as claimed in
claim 5, wherein X and Y form a cycle.
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8. The organic light emitting diode display as claimed in
claim 5, wherein the compound represented by Chemical
Formulas 1 to 3 is a blue dopant.

9. The organic light emitting diode display as claimed in
claim 5, further comprising a hole injection layer and a hole
transport layer positioned on the first electrode.

10. The organic light emitting diode display as claimed in
claim 9, wherein the hole transport layer includes a com-
pound represented by the following Chemical Formulas 4 and
5

Chemical Formula 4

(Arp)r
Reg Reg
Ry O
Ry7
Ry
R43 O R46
Ry Rys
Chemical Formula 5
Ry Ry

g NN 0

N
\
Ar Arp
wherein:

Ar,,, Ar,,, Ar,,, and Ar,, are each independently a substi-
tuted or unsubstituted C6-C60 arylene group,

e and f are each independently an integer of 0 to 5,

R, to Ryq, Ry to Ry, and R, and R, are each indepen-
dently hydrogen, deuterium, a halogen atom, a hydroxyl
group, a cyano group, a nitro group, an amino group, an
amidino group, a hydrazine group, a hydrazone group, a
carboxyl group or a salt thereof, a sulfonic acid group or
a salt thereof, a phosphoric acid or a salt thereof, a
substituted or unsubstituted C1-C60 alkyl group, a sub-
stituted or unsubstituted C2-C60 alkenyl group, a sub-
stituted or unsubstituted C2-C60 alkynyl group, a sub-
stituted or unsubstituted C1-C60 alkoxy group, a
substituted or unsubstituted C3-C60 cycloalkyl group, a
substituted or unsubstituted C6-C60 aryl group, a sub-
stituted or unsubstituted C6-C60 aryloxy group, or a
substituted or unsubstituted C6-C60 arylthio group, and

Rys is any one of a phenyl group, a naphthyl group, an
anthryl group, a biphenyl group, a pyridyl group, deute-
rium, a halogen atom, a hydroxyl group, a cyano group,
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a nitro group, an amino group, an amidino group, a
hydrazine group, a hydrazone group, a carboxyl group
or a salt thereof, a sulfonic acid group or a salt thereof, a
phosphoric acid or a salt thereof, a substituted or unsub-
stituted C1-C20 alkyl group, and a substituted or unsub-
stituted C1-C20 alkoxy group.

11. The organic light emitting diode display as claimed in
claim 5, further comprising an electron injection layer and an
electron transport layer positioned on the emission electrode.

12. An organic light emitting diode display, comprising:

an organic light emitting diode, the organic light emitting
diode including an emission layer that contains a com-
pound represented by the following Chemical Formula
A:

Chemical Formula A

wherein, in Chemical Formula A,
rings a, b, and ¢ are aromatic,

P and Q of ring b are N or CH, one of P and Q being N and
the other of P and Q being CH,

R and S ofring d are NR' or CH,, one of R and S being NR'
and the other of R and S being CH,,

R'is a substituted or unsubstituted aryl group having 6 to 30
carbon atoms, a substituted or unsubstituted condensed
polycyclic group having 6 to 30 carbon atoms, an amine
group substituted by a substituted or unsubstituted het-
eroaryl group having 4 to 30 carbon atoms, or an amine
group substituted by a substituted or unsubstituted con-
densed polycyclic group having 6 to 30 carbon atoms,

rings a and ¢ are independently unsubstituted or substituted
with one or more of a halogen atom, a cyano group, a
hydroxy group, a nitro group, a substituted or unsubsti-
tuted alkyl group having 1 to 30 carbon atoms, a substi-
tuted or unsubstituted cycloalkyl group having 3 to 10
carbon atoms, a substituted or unsubstituted alkylsilyl
group having 3 to 30 carbon atoms, a substituted or
unsubstituted arylsilyl group having 6 to 30 carbon
atoms, a substituted or unsubstituted heteroaryl group
having 4 to 30 carbon atoms, a substituted or unsubsti-
tuted condensed polycyclic group having 6 to 30 carbon
atoms, a substituted or unsubstituted aryl group having 6
to 30 carbon atoms, an amine group substituted by a
substituted or unsubstituted aryl group having 6 to 30
carbon atoms, an amine group substituted by a substi-
tuted or unsubstituted heteroaryl group having 4 to 30
carbon atoms, or an amine group substituted by a sub-
stituted or unsubstituted condensed polycyclic group
having 6 to 30 carbon atoms.

13. The organic light emitting diode display as claimed in
claim 12, wherein the compound represented by Chemical
Formula A is represented by one of the following Chemical
Formulas B-1, B-2, B-3, B-5, B-6, B7, or B-8:
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-continued

14. The organic light emitting diode display as claimed in
claim 12, wherein the compound represented by Chemical
Formula A is a dopant in the emission layer, the dopant being
mixed in the emission layer with a host, the host including one
or more of carbazole biphenyl, 1,3-di(9H-carbazol-9-yl)ben-
zene, or 9,10-di(2-naphthyl)anthracene, the host and the
dopant operating to emit blue light.

I S S T
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