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Disclosed is a metal complex compound represented by the
following Chemical Formula 1, and an organic light emitting
diode device including the same.

CHEMICAL FORMULA 1

In Chemical Formula 1, M, R' to R®, A’ to A®, and y are the
same as defined in the detailed description.
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METAL COMPLEX COMPOUND AND
ORGANIC LIGHT EMITTING DIODE
DEVICE INCLUDING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a continuation application which
claims priority under 35 U.S.C. §120 from U.S. patent appli-
cation Ser. No. 13/168,760, filed Jun. 24, 2011, which claims
the benefit of Korean Patent Application No. 10-2010-
0068017 filed in the Korean Intellectual Property Office on
Jul. 14, 2010, the disclosure of each of which are hereby
incorporated by reference in its entirety.

BACKGROUND

[0002] 1.Field

[0003] This disclosure relates to a metal complex com-
pound and an organic light emitting diode device including
the same.

[0004] 2. Description of the Related Art

[0005] Recently, an organic light emitting diode (OLED)
device has been drawing attention as a display device and a
luminous device.

[0006] An organic light emitting diode device includes two
electrodes and an emission layer interposed therebetween,
and emits light when electrons injected from one electrode
are combined with holes injected from another electrode in an
emission layer to generate excitons that release energy.
[0007] Since the organic light emitting diode device emits
light in itself without a particular light source, it has excellent
response speed, viewing angle, and contrast ratio as well as
low power consumption.

[0008] An organic light emitting diode device has been
required to have increased luminous efficiency but decreased
driving voltage.

SUMMARY

[0009] One aspect of this disclosure provides a metal com-
plex compound being capable of increasing luminous effi-
ciency and reducing a driving voltage.

[0010] Another aspect of this disclosure provides an
organic light emitting diode device including the metal com-
plex compound.

[0011] According to one aspect of this disclosure, provided
is a metal complex compound represented by the following
Chemical Formula 1.

Chemical Formula 1

Nov. 26, 2015

[0012]
Group 3 metal ion, R* to R® are the same or different, and are

In Chemical Formula 1, M is a Group 2 metal ion or

hydrogen, a halogen, a hydroxy group, a substituted or unsub-
stituted C1 to C20 alkyl group, a substituted or unsubstituted
C2 1o C20 alkenyl group, a substituted or unsubstituted C2 to
C20 alkynyl group, a substituted or unsubstituted C1 to C20
alkoxy group, a substituted or unsubstituted C3 to C30
cycloalkyl group, a substituted or unsubstituted C3 to C30
cycloalkenyl group, a substituted or unsubstituted C3 to C30
cycloalkynyl group, a substituted or unsubstituted C2 to C30
heterocycloalkyl group, a substituted or unsubstituted C2 to
C30 heterocycloalkenyl group, a substituted or unsubstituted
C2 to C30 heterocycloalkynyl group, a substituted or unsub-
stituted C6 to C30 aryl group, a substituted or unsubstituted
C6 1o C30 aryloxy group, a substituted or unsubstituted C3 to
C30 heteroaryl group, an amine group, an ester group, a
carboxyl group, a nitro group, or a cyano group, optionally,
R' and R* R? and R?, R* and R’, and R” and R are respec-
tively bound to each other to form a substituted or unsubsti-
tuted C6 to C30 aryl group, a substituted or unsubstituted C6
to C30 aryloxy group, or a substituted or unsubstituted C3 to
(30 heteroaryl group, A" to AS are the same or different, and
are a carbon atom or a nitrogen atom, and y 1s 2 or 3.

[0013]
different, and are hydrogen, a halogen, a substituted or unsub-

In Chemical Formula 1, R1 to R8 are the same or

stituted C1 to C20 alkyl group, a substituted or unsubstituted
C6to C30aryl group, asubstituted or unsubstituted C6 to C30
aryloxy group, a substituted or unsubstituted C3 to C30 het-
eroaryl group, an amine group, an ester group, a nitro group,
or a cyano group, and optionally, R1 and R2, R2 and R3, R4
and RS, and R5 and R6 are respectively bound to each other
to form a substituted or unsubstituted C6 to C30 aryl group, a
substituted or unsubstituted C6 to C30 aryloxy group, or a
substituted or unsubstituted C3 to C30 heteroaryl group.

[0014]
Y, B, Al, Ga, In, or a combination thereof.

In Chemical Formula 1, M may be Be, Zn, Mg, Ca,

[0015]
by one of the following Chemical Formulae 2-1 to 2-147.

The metal complex compound may be represented
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2 [0016] In Chemical Formulae 2-1 to 2-147, Al to A18 are

the same or different, and are a carbon atom or a nitrogen
atom, provided that at least one of Al to A18 is a nitrogen
[2-144] atom, and M is Be or Zn.

[0017] According to another aspect of this disclosure, an
organic light emitting device is provided, which includes a
first electrode, a second electrode facing the first electrode,
0 and an organic layer interposed between the first electrode
and the second electrode, wherein the organic layer includes
M N?

ametal complex compound represented by the above Chemi-
cal Formula 1.

X [0018] The organic layer may include at least one among a
hole injection layer, a hole transport layer, an emission layer,
an electron transport layer, and an electron injection layer that

3 are sequentially positioned on the first electrode. The metal
complex compound may be included in the emission layer or
the electron transport layer.

[2-145] [0019] Further aspects of this disclosure are described in

more detail.
[0020] This disclosure may increase luminous efficiency of
an organic light emitting device, while reducing its driving
0 voltage.
M NZ BRIEF DESCRIPTION OF THE DRAWINGS

\ [0021] FIG. 1 is the schematic cross-sectional view of an
organic light emitting diode device according to one aspect of
the present disclosure.

DETAILED DESCRIPTION OF THE PREFERRED

EMBODIMENT

[0022] The present disclosure will be described more fully
hereinafter with reference to the accompanying drawings, in
which example embodiments of this disclosure are shown.
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This disclosure may, however, be embodied in many different
forms and is not construed as limited to the example embodi-
ments set forth herein.

[0023] In the drawings, the thickness of layers, films, pan-
els, regions, etc., are exaggerated for clarity. Like reference
numerals designate like elements throughout the specifica-
tion. It will be understood that when an element such as a
layer, film, region, or substrate is 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.

[0024] As used herein, when a definition is not otherwise
provided, the term “substituted” refers to one substituted with
a halogen, a hydroxy group, a C1 to C20 alkyl group, a C2 to
C20 alkenyl group, a C2 to C20 alkyny! group, a C1 to C20
alkoxy group, a C3 to C30 cycloalkyl group, a C3 to C30
cycloalkenyl group, a C3 to C30 cycloalkynyl group, a C2 to
C30 heterocycloalkyl group, a C2 to C30 heterocycloalkenyl
group, a C2 to C30 heterocycloalkynyl group, a C6 to C30
aryl group, a C6 to C30 aryloxy group. a C3 to C30 heteroaryl
group, an amine group, an ester group, a carboxyl group, a
nitro group, or a cyano group, instead of'at least one hydrogen

atom.

[0025] As used herein, when a definition is not otherwise
provided, the term “heterocycloalkyl group”, “heterocy-
cloalkenyl group”, “heterocycloalkynyl group”, and “het-
eroaryl group” respectively refer to a heterocycloalkyl group,
a heterocycloalkenyl group, a heterocycloalkynyl group, and
a heteroaryl group including at least one of N, O, S, and P in
a cycle of a cycloalkyl group, a cycloalkenyl group, a
cycloalkynyl group, and an aryl group.

[0026] The metal complex compound according to one
embodiment may be represented by the following Chemical
Formula 1.

CHEMICAL FORMULA 1

[0027] InChemical Formula 1, M isa Group 2 metal ion or
Group 3 metal ion, R1 to R8 are the same or different, and are
hydrogen, ahalogen, a hydroxy group, a substituted or unsub-
stituted C1 to C20 alkyl group, a substituted or unsubstituted
C2 to C20 alkenyl group, a substituted or unsubstituted C2 to
C20 alkynyl group, a substituted or unsubstituted C1 to C20
alkoxy group, a substituted or unsubstituted C3 to C30
cycloalkyl group, a substituted or unsubstituted C3 to C30
cycloalkenyl group, a substituted or unsubstituted C3 to C30
cycloalkynyl group, a substituted or unsubstituted C2 to C30
heterocycloalkyl group, a substituted or unsubstituted C2 to
C30 heterocycloalkenyl group, a substituted or unsubstituted

Nov. 26, 2015

C2 to C30 heterocycloalkynyl group, a substituted or unsub-
stituted C6 to C30 aryl group, a substituted or unsubstituted
C6 to C30 aryloxy group, a substituted or unsubstituted C3 to
C30 heteroaryl group, an amine group, an ester group, a
carboxyl group, a nitro group, or a cyano group, optionally,
R1 and R2, R2 and R3, R4 and RS, and R5 and R6 may be
respectively bound to each other to form a substituted or
unsubstituted C6 to C30 aryl group, a substituted or unsub-
stituted C6 to C30 aryloxy group, or a substituted or unsub-
stituted C3 to C30 heteroaryl group, Al to A6 are the same or
different, and are a carbon atom or a nitrogen atomni, and y is 2
or3.

[0028]
different, and are hydrogen, a halogen, a substituted or unsub-
stituted C1 to C20 alkyl group, a substituted or unsubstituted
C6to C30aryl group, asubstituted or unsubstituted C6 to C30
aryloxy group, a substituted or unsubstituted C3 to C30 het-

In Chemical Formula 1, R1 to R8 are the same or

eroaryl group, an amine group, an ester group, a nitro group,
or a cyano group. Optionally, R1 and R2, R2 and R3, R4 and
RS, and RS and R6 are respectively bound to each other to
form a substituted or unsubstituted C6 to C30 aryl group, a
substituted or unsubstituted C6 to C30 aryloxy group, or a
substituted or unsubstituted C3 to C30 heteroaryl group.

[0029] In Chemical Formula 1, M may be Be, Zn, Mg, Ca,
Y, B, Al, Ga, In, or a combination thereof.

[0030] Examples of the metal complex compound may
include one of the following Chemical Formulae 2-1 to 2-147,
but are not limited thereto.
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[2-146]

[2-147]

[0031] In Chemical Formulae 2-1 to 2-147, Al to A18 are
the same or different, and are a carbon atom or a nitrogen
atom, provided that at least one of Al to A18 is a nitrogen
atom, and M is Be or Zn.

[0032] Referring to FIG. 1, an organic light emitting diode
device according to one embodiment is described.

[0033] FIG. 11is a schematic cross-sectional view showing
an organic light emitting diode device according to one
embodiment.

[0034] Referring to FIG. 1, the organic light emitting diode
device includes a substrate 100, a first electrode 110 disposed
on the substrate, an organic layer 120 disposed on the first
electrode 110, and a second electrode 130 disposed on the
organic layer 120.

[0035] The substrate 100 may include a substrate com-
monly used for an organic light emitting diode device, and in
particular, a glass substrate, a plastic substrate, and the like
may be used.

[0036] The first electrode 110 may be an anode, and may
comprise a transparent conductor or an opaque conductor.
The transparent conductor may include ITO (indium tin
oxide), 170 (indium zinc oxide), TO (tin oxide), ZnO (zinc
oxide), or a combination thereof. The opaque conductor may
include silver (Ag), magnesium (Mg), aluminum (Al), plati-
num (Pt), palladium (Pd), gold (Au), nickel (N1), neodymium
(Nd), iridium (Ir), chromium (Cr), or a combination thereof.
When the first electrode 110 comprises a transparent conduc-
tor, it may be a bottom emission type emitting light from the
bottom.

[0037] Theorganic layer 120 may include at least one layer
among a hole injection layer 121, a hole transport layer 123,
an emission layer 125, an electron transport layer 127, and an
electron injection layer 129 that are sequentially positioned
on the first electrode.
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[0038] The organic layer 120 may include a metal complex
compound used for forming at least one layer among the hole
injection layer 121, the hole transport layer 123, the emission
layer 125, the electron transport layer 127, and the electron
injection layer 129. In particular, the metal complex com-
pound may be used to form the emission layer 125 or the
electron transport layer 127.

[0039] Thesecondelectrode 130 may be a cathode and may
be formed of a transparent conductor or an opaque conductor.
The transparent conductor may include ITO (indium tin
oxide), IZO (indium zinc oxide), TO (tin oxide), ZnO (zinc
oxide), or a combination thereof. The opaque conductor may
include silver (Ag), magnesium (Mg), aluminum (Al), plati-
num (Pt), palladium (Pd), gold (Au), nickel (N1), neodymium
(Nd), iridium (Ir), chromium (Cr), or a combination thereof.
When the second electrode 130 comprises a transparent con-
ductor, it may be a top emission type emitting light from the
organic layer 120 to the top.

[0040] The organic layer may comprise the metal complex
compound, and may increase luminous efficiency of an
organic light emitting diode device and decrease its driving
voltage.

[0041] The following examples illustrate this disclosure in
more detail. These examples, however, are not in any sense to
be interpreted as limiting the scope of this disclosure.

Preparation of Metal Complex Compound

EXAMPLE 1-1

[0042] A compound represented by the following Chemi-
cal Formula 3-1 was prepared according to the following
Reaction Scheme 1-1.

REACTION SCHEME 1-1

CN
| Ph-2-OMeB(OH),

HCl reflux
—_—

polyphospheric
acid
=z — =
N
MeO
0
S
P reduction
_—
N

Nov. 26, 2015
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AN
P methylation
N CHI
MeO
x
. 2 demethylation
MeO
N
BeZ+
—_—
N
HO
O
Be
N/
X
p)
[3-1]
EXAMPLE 1-2

[0043] A compound represented by the following Chemi-
cal Formula 3-2 was prepared according to the following
Reaction Scheme 1-2.

REACTION SCHEME 1-2

CN
AN
Ph-2-OMeB(OH),
—_—-
L Pd
N Cl
CN
\ HCI reflux
—_—
F
N
MeO
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| CHsl N
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N
MeO
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demethylation | ducti
| » / reduction
P a N
N
MeO
MeO
x
SO\ L .
| y
> . N methylation
—_—
N CH;l
HO
O ‘
Be demethylation
3 _—
N
N l MeO
3-2 | N
- ‘ 2+
N Be
EXAMPLE 1-3
HO

[0044] A compound represented by the following Chemi-
cal Formula 3-3 was prepared according to the following

Reaction Scheme 1-3.
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EXAMPLE 1-4

[0045] A compound represented by the following Chemi-
cal Formula 3-4 was prepared according to the following
Reaction Scheme 1-4.

[REACTION SCHEME 1-4]

(HO),B
CN
> Pd

N Cl

/

CN
A
P HCI reflux
N
MeO
COOH
AN .
polyphosphoric
acid
oz _ =
N
MeO
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EXAMPLE 1-5
[0046] A compound represented by the following Chemi-

cal Formula 3-5 was prepared according to the following
Reaction Scheme 1-5.

REACTION SCHEME 1-5

(HO),B
MeO
CN
z Pd -
X N Cl
CN
N
| = HCl reflux
N
MeO
COOH
\ )
polyphosphoric
acid
/ —_—-
N
MeO
O
N

| reduction
AN e
N
MeO O

methylation
_
CH3I
MeO

/

Z_
s

O demethylation
_—
MeO

[0047]
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N O Be
HO

0)
Be
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EXAMPLE 1-6

A compound represented by the following Chemi-

cal Formula 3-6 was prepared according to the following
Reaction Scheme 1-6.

REACTION SCHEME 1-6

(HO),B

oz Pd

HCl reflux

e
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—_—
MeO
9
Z . 2+
N Be
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EXAMPLE 1-7

[0048] A compound represented by the following Chemi-
cal Formula 3-7 was prepared according to the following
Reaction Scheme 1-7.

REACTION SCHEME 1-7

x
(HO),B N

CN

| MeO _

HCI reflux
R

polyphosphoric
acid
—_—

reduction

N
methylation

CH;l

MeO
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EXAMPLE 1-8
[0049] A compound represented by the following Chemi-

cal Formula 3-8 was prepared according to the following
Reaction Scheme 1-8.

REACTION SCHEME 1-8
(HO),B
MeQ
CN Pd ’
N
=
N Cl

HCI reflux
—_—
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reduction
—_—

2
(3-8] |

/ ‘ methylation
N —_—
O G
EXAMPLE 1-9 MeO
[0050] A compound represented by the following Chemi-

cal Formula 3-9 was prepared according to the following
Reaction Scheme 1-9.

demethylation

REACTION SCHEME 1-9 ‘
N .

(HO),B
MeO
oN MeO
A
S Pd
N Cl

CN
N
/ HCI reflux
N _—
MeO
COOH
AN .
polyphosphoric
acid
Z —_
N
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EXAMPLE 1-10
[0051] A compound represented by the following Chemi-

cal Formula 3-10 was prepared according to the following
Reaction Scheme 1-10.

[REACTION SCHEME 1-10]

(HO),B

MeO X

HCI reflux
_—

polyphosphoric

acid
_ -
0
AN
_ reduction
N
MeO 7
x
N

AN

Z
N methylation

CH;l
MeO 7
x>
N
N
N/ demethylation
_— >
MeO Z
X
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EXAMPLE 1-11
[0052] A compound represented by the following Chemi-

cal Formula 3-11 was prepared according to the following
Reaction Scheme 1-11.

REACTION SCHEME 1-11

| xy (HO:B
CN
N
| MeO
. Pd
N Cl

HCI reflux
D ———

polyphosphoric
acid
_




US 2015/0340628 A1l Nov. 26, 2015
52
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REACTION SCHEME 1-12
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EXAMPLE 1-12 K/N
[3-12] )

[0053] A compound represented by the following Chemi-
cal Formula 3-12 was prepared according to the following

Reaction Scheme 1-12.
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[0054]

EXAMPLE 1-13

A compound represented by the following Chemi-
cal Formula 3-13 was prepared according to the following

Reaction Scheme 1-13.

REACTION SCHEME 1-13

(HO),B
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MeO &
N \
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L L [t
N/ | AN
N
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EXAMPLE 1-14
[0055] A compound represented by the following Chemi-

cal Formula 3-14 was prepared according to the following
Reaction Scheme 1-14.

REACTION SCHEME 1-14

(HO),B

HCl reflux
—_—

polyphosphoric
acid
_—

reduction

methylation
CH3L
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demethylation
—_——

B 62+
—_—

Be

COMPARATIVE EXAMPLE 1-1

[0056] A compound represented by the following Chemi-
cal Formula 4-1 was used, which is 4,4'-bis(N-carbazolyl)-1,
1"-biphenyl (CBP).

CHEMICAL FORMULA 4-1

NN 2

COMPARATIVE EXAMPLE 1-2

[0057] A compound represented by the following Chemi-
cal Formula 4-2 was used, which is aluminum(IIT)bis(2-me-
thyl-8-quinolinato)4-phenylphenolate (BAlg).

Nov. 26, 2015

[CHEMICAL FORMULA 4-2]

Fabrication of an Organic Light Emitting Diode
Device

EXAMPLE 2-1

[0058] A lower electrode was prepared by laminating
Ag/TTO on a glass substrate and patterning it, and then dis-
posing a hole injection layer to be 70 nm thick on the lower
electrode by depositing a compound represented by the fol-
lowing Chemical Formula 5-1, an interlayer to be 5 nm thick
thereon by depositing another compound represented by fol-
lowing Chemical Formula 5-2, and a hole transport layer to be
100 nm thick thereon by depositing a compound represented
by the following Chemical Formula 5-3. Next, a green phos-
phorescence emission layer was disposed to be 40 nm thick
by depositing a compound represented by the following
Chemical Formula 5-4 as a dopant and another compound
represented by the above Chemical Formula 3-1 prepared in
Example 1 as a host. Then, an electron transport layer was
disposed to be 30 nm thick thereon by depositing acompound
represented by the following Chemical Formula 5-5, and an
electron injection layer was disposed to be 0.5 nm thick
thereon by depositing a compound represented by the follow-
ing Chemical Formula 5-6. Next, an upper electrode was
disposed to be 200 nm thick thereon by depositing MgAg,
fabricating an organic light emitting diode device. Herein, the
green phosphorescence emission layer included the dopant in
an amount of 12 wt % based on the entire amount of the
emission layer. The electron injection layer was included in
an amount of 50 wt % based on the entire amount of the
electron transport layer and the electron injection layer.

CHEMICAL FORMULA 5-1
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CHEMICAL FORMULA 5-3

atads

|\
AN
Ir
3

CHEMICAL FORMULA 5-4

CHEMICAL FORMULA 5-5

—

CHEMICAL FORMULA 5-6

x

N
OLi

=

55

Nov. 26, 2015

EXAMPLE 2-2

[0059] An organic light emitting diode device was fabri-
cated according to the same method as Example 2-1, except
for using the compound represented by the above Chemical
Formula 3-2 prepared according to Example 1-2 as a host.

EXAMPLE 2-3

[0060] An organic light emitting diode device was fabri-
cated according to the same method as Example 2-1, except
for using the compound represented by the above Chemical
Formula 3-3 prepared according to Example 1-3 as a host.

EXAMPLE 2-4

[0061] An organic light emitting diode device was fabri-
cated according to the same method as Example 2-1, except
for using the compound represented by the above Chemical
Formula 3-4 prepared according to Example 1-4 as a host.

EXAMPLE 2-5

[0062] An organic light emitting diode device was fabri-
cated according to the same method as Example 2-1, except
for using the compound represented by the above Chemical
Formula 3-5 prepared according to Example 1-5 as a host.

EXAMPLE 2-6

[0063] An organic light emitting diode device was fabri-
cated according to the same method as Example 2-1, except
for using the compound represented by the above Chemical
Formula 3-6 prepared according to Example 1-6 as a host.

EXAMPLE 2-7

[0064] An organic light emitting diode device was fabri-
cated according to the same method as Example 2-1, except
for using the compound represented by the above Chemical
Formula 3-7 prepared according to Example 1-7 as a host.

EXAMPLE 2-8

[0065] An organic light emitting diode device was fabri-
cated according to the same method as Example 2-1, except
for using the compound represented by the above Chemical
Formula 3-8 prepared according to Example 1-8 as a host.

EXAMPLE 2-9

[0066] An organic light emitting diode device was fabri-
cated according to the same method as Example 2-1, except
for using the compound represented by the above Chemical
Formula 3-9 prepared according to Example 1-9 as a host.

EXAMPLE 2-10

[0067] An organic light emitting diode device was fabri-
cated according to the same method as Example 2-1, except
for using the compound represented by the above Chemical
Formula 3-10 prepared according to Example 1-10 as a host.

EXAMPLE 2-11

[0068] An organic light emitting diode device was fabri-
cated according to the same method as Example 2-1, except
for using the compound represented by the above Chemical
Formula 3-11 prepared according to Example 1-11 as a host.
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EXAMPLE 2-12

[0069] An organic light emitting diode device was fabri-
cated according to the same method as Example 2-1, except
for using the compound represented by the above Chemical
Formula 3-12 prepared according to Example 1-12 as a host.

EXAMPLE 2-13

[0070] An organic light emitting diode device was fabri-
cated according to the same method as Example 2-1, except
for using the compound represented by the above Chemical
Formula 3-13 prepared according to Example 1-13 as a host.

EXAMPLE 2-14

[0071] An organic light emitting diode device was fabri-
cated according to the same method as Example 2-1, except
for using the compound represented by the above Chemical
Formula 3-14 prepared according to Example 1-14 as a host.

COMPARATIVE EXAMPLE 2

[0072] An organic light emitting diode device was fabri-
cated according to the same method as Example 2-1, except
for using the compound represented by the above Chemical
Formula4-1 prepared according to Comparative Example 1-1
as a host.

EXAMPLE 3-1

[0073] A lower electrode was prepared by laminating
Ag/ITO on a glass substrate and patterning it, and then dis-
posing a hole injection layer be 70 nm thick thereon by
depositing a compound represented by the above Chemical
Formula 5-1 to, an interlayer to be 5 nm thick thereon by
depositing a compound represented by the above Chemical
Formula 5-2, and a hole transport layer to be 155 nm thick
thereon by depositing a compound represented by the above
Chemical Formula 5-3. Next, a red phosphorescence emis-
sion layer including a compound represented by the following
Chemical Formula 5-7 as a dopant and a compound repre-
sented by the above Chemical Formula 3-1 prepared accord-
ing to Example 1-1 as a host was formed to be 40 nm thick
thereon. Then, an electron transport layer was disposed to be
30 nm thick thereon by depositing a compound represented
by the above Chemical Formula 5-5, and an electron injection
layer was disposed to be 0.5 nm thick thereon by depositing a
compound represented by the above Chemical Formula 5-6.
On the lower electrode, an upper electrode was disposed by
depositing MgAg to be 200 nm thick. fabricating an organic
light emitting diode device. Herein, the red phosphorescence
emission layer included the dopant in an amount of 10 wt %
based on the entire weight of the emission layer. The electron
injection layer was included in an amount of 50 wt % based on
the entire weight of the electron transport layer and the elec-
tron injection layer.
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[CHEMICAL FORMULA 5-7]

EXAMPLE 3-2

[0074] An organic light emitting diode device was fabri-
cated according to the same method as Example 3-1, except
for using a compound represented by the above Chemical
Formula 3-2 prepared according to Example 1-2 as a host.

EXAMPLE 3-3

[0075] An organic light emitting diode device was fabri-
cated according to the same method as Example 3-1, except
for using a compound represented by the above Chemical
Formula 3-3 prepared according to Example 1-3 as a host.

EXAMPLE 3-4

[0076] An organic light emitting diode device was fabri-
cated according to the same method as Example 3-1, except
for using a compound represented by the above Chemical
Formula 3-4 prepared according to Example 1-4 as a host.

EXAMPLE 3-5

[0077] An organic light emitting diode device was fabri-
cated according to the same method as Example 3-1, except
for using a compound represented by the above Chemical
Formula 3-5 prepared according to Example 1-5 as a host.

EXAMPLE 3-6

[0078] An organic light emitting diode device was fabri-
cated according to the same method as Example 3-1, except
for using a compound represented by the above Chemical
Formula 3-6 prepared according to Example 1-6 as a host.

EXAMPLE 3-7

[0079] An organic light emitting diode device was fabri-
cated according to the same method as Example 3-1, except
for using a compound represented by the above Chemical
Formula 3-7 prepared according to Example 1-7 as a host.

EXAMPLE 3-8

[0080] An organic light emitting diode device was fabri-
cated according to the same method as Example 3-1, except
for using a compound represented by the above Chemical
Formula 3-8 prepared according to Example 1-8 as a host.

EXAMPLE 3-9

[0081] An organic light emitting diode device was fabri-
cated according to the same method as Example 3-1, except
for using a compound represented by the above Chemical
Formula 3-9 prepared according to Example 1-9 as a host.
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EXAMPLE 3-10

[0082] An organic light emitting diode device was fabri-
cated according to the same method as Example 3-1, except
for using a compound represented by the above Chemical
Formula 3-10 prepared according to Example 1-10 as a host.

EXAMPLE 3-11

[0083] An organic light emitting diode device was fabri-
cated according to the same method as Example 3-1, except
for using a compound represented by the above Chemical
Formula 3-11 prepared according to Example 1-11 as a host.

EXAMPLE 3-12

[0084] An organic light emitting diode device was fabri-
cated according to the same method as Example 3-1, except
for using a compound represented by the above Chemical
Formula 3-12 prepared according to Example 1-12 as a host.

EXAMPLE 3-13

[0085] An organic light emitting diode device was fabri-
cated according to the same method as Example 3-13, except
for using a compound represented by the above Chemical
Formula 3-2 prepared according to Example 1-13 as a host.

EXAMPLE 3-14

[0086] An organic light emitting diode device was fabri-
cated according to the same method as Example 3-1, except
for using a compound represented by the above Chemical
Formula 3-14 prepared according to Example 1-14 as a host.

COMPARATIVE EXAMPLE 3

[0087] An organic light emitting diode device was fabri-
cated according to the same method as Example 3-1, except
for using a compound represented by the above Chemical
Formula 4-2 prepared according to Comparative Example
1-2.

EVALUATION 1

[0088] The organic light emitting diode devices according
to Examples 2-1 to 2-14 and Comparative Example 2 were
evaluated regarding luminous efficiency and color character-
istic. The results are provided in the following Table 1.

TABLE 1

Maximum
Color coordinates  emission

Voltage  Efficiency CIE wavelength

™) (cd/A) X y (Amax) (nm)
Example 2-1 53 42 0.330 0.612 518
Example 2-2 4.8 39 0.327 0.611 517
Example 2-3 4.8 38 0.328 0.613 517
Example 2-4 5.0 35 0.325 0.615 516
Example 2-5 5.1 35 0.326 0.614 516
Example 2-6 53 41 0.328 0.611 517
Example 2-7 54 40 0.331 0.613 518
Example 2-8 53 39 0.330 0.613 518
Example 2-9 5.8 34 0.329 0.613 517
Example 2-10 5.1 37 0.329 0.612 517
Example 2-11 4.8 40 0.327 0.611 517
Example 2-12 53 35 0.326 0.615 516
Example 2-13 53 36 0.330 0.613 518
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TABLE 1-continued

Maximum
Color coordinates  emission

Voltage  Efficiency CIE wavelength

) (cd/A) X vy (hmax) (um)
Example 2-14 5.0 34 0.326  0.615 516
Comparative 6.1 33 0327  0.611 517

Example 2

[0089] Referringto Table 1, the organic light emitting diode
devices according to Examples 2-1 to 2-14 had higher effi-
ciency and similar color coordinates to the one according to
Comparative Example 2.

EVALUATION 2

[0090] The organic light emitting diode devices according
to Examples 3-1 to 3-14 and Comparative Example 3 were
evaluated regarding luminous efficiency and color character-
istic. The results are provided in the following Table 2.

TABLE 2

Maximum
Color coordinates  emission

Voltage  Efficiency CIE wavelength

) (cd/A) x vy (max) (um)
Example 3-1 54 20 0.661 0338 625
Example 3-2 4.7 23 0.663  0.337 626
Example 3-3 4.7 24 0.662  0.338 625
Example 3-4 4.2 29 0.660  0.340 624
Example 3-5 4.3 30 0.661  0.339 625
Example 3-6 4.8 23 0.661  0.338 625
Example 3-7 4.9 2 0.660  0.340 625
Example 3-8 5.1 21 0.662  0.338 626
Example 3-9 4.7 26 0.660  0.340 625
Example 3-10 4.9 25 0.662 0337 625
Example 3-11 4.6 27 0.660  0.340 624
Example 3-12 5.1 23 0.662  0.338 625
Example 3-13 53 21 0.661  0.339 625
Example 3-14 4.9 24 0.660  0.340 625
Comparative 5.6 19 0.661  0.338 625

Example 3

[0091] Referring to Table 2, the organic light emitting diode
devices according to Examples 3-1 to 3-14 had higher effi-
ciency and similar color coordinates to the one of Compara-
tive Example 3.

[0092] While these embodiments have been described in
connection with what is presently considered to be practical
example embodiments, it is to be understood that the embodi-
ments are not limited to the disclosed embodiments, but, on
the contrary, is intended to cover various modifications and
equivalent arrangements included within the spirit and scope
of the appended claims.

What is claimed is:

1. A metal complex compound of the following Chemical
Formula 2-1 to 2-43, 2-45 to 2-65, 2-67, 2-69 to 2-96, 2-98 to
2-100, 2-102 to 2-127, 2-129 to 2-132, 2-134 t0 2-136, and
2-138 to 2-140, 2-142 to 2-144:
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[2-143]

[2-144]

wherein, in 2-1 to 2-43, 2-45 to 2-65, 2-67, 2-69 to 2-96,
2-98 to 2-100, 2-102 to 2-127, 2-129 to 2-132, 2-134 to
2-136, and 2-138 to 2-140, 2-142 to 2-144,

A’ to A" are the same or different, and are a carbon atom
or a nitrogen atom, provided thatat least one of A' to A'®
is a nitrogen atom, and

M is Be or Zn.
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2. An organic light emitting diode device, comprising: -continued

a first electrode; (2-4]

a second electrode facing the first electrode; and

an organic layer interposed between the first electrode and
the second electrode,

wherein the organic layer comprises a metal complex com-
pound of the following Chemical Formula 2-1 to 2-43,
2-45 10 2-65,2-67, 2-69 to 2-96, 2-98 t0 2-100, 2-102 to
2-127, 2-129 to 2-132, 2-134 to 2-136, and 2-138 to
2-140, 2-142 to 2-144:

(2-1]

(2-3]

[2-3] (2-7]
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wherein, in Chemical Formulae 2-1 to 2-43, 2-45 to 2-65,
2-67,2-69102-96, 2-98 to 2-100, 2-102 to 2-127,2-129
to 2-132, 2-134 to 2-136, and 2-138 to 2-140, 2-142 to
2-144,

A’ to A'® are the same or different, and are a carbon atom
or a nitrogen atom, provided that at least one of A' to A™®
is a nitrogen atom, and

M is Be or Zn.
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3. The organic light emitting diode device of claim 2,
wherein the organic layer comprises at least one of a hole
injection layer, a hole transport layer, an emission layer, an
electron transport layer, and an electron injection layer that
are sequentially positioned on the first electrode.

4. The organic light emitting diode device of claim 3,
wherein the metal complex compound is included in the
emission layer.

5. The organic light emitting diode device of claim 3,
wherein the metal complex compound is included in the
electron transport layer.

® 0% % % %
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