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Description

Technical Field

[0001] The present invention relates to an organic light emitting diode. More particularly, the present invention relates
to an organic light emitting diode having excellent characteristics comprising a low voltage, high efficiency, and a long
life span, and having a simple manufacturing process.

Background Art

[0002] An organic light emitting phenomenon is an example of a conversion of current into visible rays by an internal
process of a specific organic molecule. The organic light emitting phenomenon is based on the following principle. When
an organic material layer is interposed between an anode and a cathode, if voltage is applied between two electrodes,
electrons and holes are injected from the cathode and the anode to the organic material layer. The electrons and the
holes injected into the organic material layer are recombined to form an exciton, and the exciton is reduced to a bottom
state to emit light. An organic light emitting diode using the principle may be generally constituted by a cathode, an
anode, and an organic material layer interposed therebetween, for example, an organic material layer comprising a hole
injection layer, a hole transport layer, a light emitting layer, and an electron transport layer.
[0003] The material used in the organic light emitting diode is mostly a pure organic material or a complex compound
where an organic material and metal form a complex, and may be classified into a hole injection material, a hole transport
material, a light emitting material, an electron transport material, an electron injection material and the like according to
the purpose. Herein, an organic material having a p-type property, that is, an organic material which is easily oxidized
and electrochemically stable while the organic material is oxidized, is mainly used as the hole injection material or the
hole transport material. Meanwhile, an organic material having an n-type property, that is, an organic material which is
easily reduced and electrochemically stable while the organic material is reduced, is mainly used as the electron injection
material or the electron transport material. A material having both p-type and n-type properties, that is, a material that
is stable when the material is oxidized and reduced, is preferable as the light emitting layer material, and a material
having high light emitting efficiency for converting the exciton into light when the exciton is formed is preferable.
[0004] In addition, it is preferable that the material used in the organic light emitting diode further have the following
properties.
[0005] First, it is preferable that the material used in the organic light emitting diode have excellent thermal stability.
This is because joule heat is generated by the movement of electric charges in the organic light emitting diode. Recently,
NPB, which has mostly been used as the hole transport layer material, has a glass transition temperature of 100°C or
lower, and thus there is a problem in that it is difficult to use NPB in an organic light emitting diode requiring a high current.
[0006] Second, holes or electrons injected into the organic light emitting diode should be smoothly transported to a
light emitting layer, and the injected holes and electrons should not be released out of the light emitting layer in order to
obtain an organic light emitting diode that is capable of being driven at low voltage and has high efficiency. To this end,
a material used in the organic light emitting diode should have an appropriate band gap and HOMO or LUMO energy
level. In the case of PEDOT:PSS currently used as a hole transport material in an organic light emitting diode manufactured
by a solution coating method, since a LUMO energy level thereof is lower than that of an organic material used as a
light emitting layer material, it is difficult to manufacture an organic light emitting diode having high efficiency and a long
life span.
[0007] In addition, the material used in the organic light emitting diode should have excellent chemical stability, electric
charge mobility, and interfacial characteristic with an electrode or an adjacent layer. That is, the material used in the
organic light emitting diode should be little deformed by moisture or oxygen. Further, appropriate hole or electron mobility
should be ensured so as to balance densities of the holes and of the electrons in the light emitting layer of the organic
light emitting diode, thus maximizing formation of excitons. In addition, an interface with an electrode comprising metal
or metal oxides should be favorable for stability of the diode.
[0008] In order to sufficiently exhibit excellent characteristics of the aforementioned organic light emitting diode, a
material forming the organic material layer in the diode, for example, the hole injection material, the hole transport
material, the light emitting material, the electron transport material, the electron injection material, and the like should
be supported by stable and efficient materials in advance, but development of a stable and efficient organic material
layer material for organic light emitting diodes has not yet been sufficiently made, such that there is still a demand for
developing a new material.
[0009] EP 2 202 828 A1 discloses an organic electroluminescent device comprising first and second hole transporting
layers sequentially laminated on an anode, both hole transporting layers comprising an aromatic amino compound.
[0010] JP 2007-110093 A discloses an organic electroluminescent device comprising a charge transporting compound
having an N-arylcarbazole-containing substructure and a triarylamine substructure.
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Technical Problem

[0011] The present invention has been made in an effort to provide an organic light emitting diode having excellent
characteristics comprising a low voltage, high efficiency, and a long life span, and having a simple manufacturing process.

Technical Solution

[0012] The present invention provides an organic light emitting diode comprising an anode, a cathode, and organic
material layers interposed between the anode and the cathode,
wherein the organic material layers comprise a light emitting layer,
an organic material layer comprising a compound represented by the following Formula 5 or 6 is comprised between
the anode and the light emitting layer, and
an organic material layer comprising a compound represented by the following Formula 2 or 3 is comprised between
the cathode and the light emitting layer:

wherein

Ar1 and Ar2 are hydrogen,
Ar3 is a phenyl group,
Ar4 is a biphenylyl group, and
L is a biphenylylene group;
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wherein

X1 to X6 are N,
Ar5 to Ar11 are the same as or different from each other, and each is independently selected from the group
consisting of a phenyl group, which is unsubstituted or substituted with a methyl group, a biphenylyl group, or
a quinolyl group; a biphenylyl group, which is unsubstituted or substituted with a phenyl group; a naphthyl group;
and a terphenylyl group, and
L1 is a biphenylylene group or a phenylene-naphthylene-phenylene group.

Advantageous Effects

[0013] An organic light emitting diode according to the present invention comprises an exciton blocking layer comprising
a compound represented by Formula 5 or 6 to confine an exciton to a light emitting layer to prevent light emitting leakage,
and thus there is an effect of implementing an organic electroluminescence diode having excellent light emitting efficiency.
Further, even though there is not necessarily a separate electron injection layer, electron injection and light transport
characteristics are excellent by comprising an electron transport layer comprising a compound represented by Formula
2 or 3, and thus it is possible to implement an organic light emitting diode having a simple and economical manufacturing
process, a low voltage, high efficiency, and a long life span as compared to the related art.

Brief Description of the Drawings

[0014] FIG. 1 illustrates an example of an organic light emitting diode formed of a substrate 1, an anode 2, a hole
injection layer 5, a hole transport layer 6, a light emitting layer 7, an electron transport layer 8, and a cathode 4.

Best Mode

[0015] Hereinafter, the present invention will be described in more detail.
[0016] In an organic light emitting diode, when a light emitting layer is formed, since a diffusion distance of a triple
exciton is 100 nm or more, which is long, the triple exciton deviates from the light emitting layer having a thickness of
20 to 30 nm to largely reduce light emitting efficiency, and thus it is preferable to confine the triple exciton to the light
emitting layer by using an appropriate exciton blocking layer.
[0017] An organic light emitting diode according to the present invention comprises an anode, a cathode, and organic
material layers interposed between the anode and the cathode, in which the organic material layers comprise a light
emitting layer, an organic material layer comprising a compound represented by Formula 5 or 6 is comprised between
the anode and the light emitting layer, and an organic material layer comprising a compound represented by Formula
2 or 3 is comprised between the cathode and the light emitting layer.
[0018] In the organic light emitting diode according to the present invention, an electron blocking layer may be comprised
between the anode and the light emitting layer, and may comprise the compound represented by Formula 5 or 6.
[0019] In the organic light emitting diode according to the present invention, a hole transport layer and the electron
blocking layer may be comprised between the anode and the light emitting layer, and the electron blocking layer may
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comprise the compound represented by Formula 5 or 6.
[0020] In this case, the electron blocking layer may be an organic material layer that is in contact with the light emitting
layer.
[0021] In the organic light emitting diode according to the present invention, the electron blocking layer may act as
the exciton blocking layer by comprising the compound represented by Formula 5 or 6.
[0022] In the organic light emitting diode according to the present invention, an electron transport layer may be com-
prised between the cathode and the light emitting layer, and may comprise the compound represented by Formula 2 or 3.
[0023] In the organic light emitting diode according to the present invention, an electron transport layer and an electron
injection layer may be comprised between the cathode and the light emitting layer, and the electron transport layer may
comprise the compound represented by Formula 2 or 3.
[0024] That is, an organic light emitting diode according to an embodiment of the present invention is characterized
in that the organic material layer that is in contact with the light emitting layer between the anode and the light emitting
layer comprises the compound represented by Formula 5 or 6, and the organic material layer that is in contact with the
light emitting layer between the cathode and the light emitting layer comprises the compound represented by Formula
2 or 3. The organic material layer comprising the compound represented by Formula 5 or 6 may act as the exciton
blocking layer to confine the exciton to the light emitting layer to prevent light emitting leakage, and thus it is possible to
implement the organic light emitting diode having excellent light emitting efficiency. Further, simultaneously, the organic
material layer comprising the compound represented by Formula 2 or 3 may act as the electron transport layer to further
improve light emitting efficiency, a life span, and the like of the organic light emitting diode.
[0025] The compound represented by Formula 5 or 6 may be preferably selected from the following compounds, but
is not limited thereto.

[0026] The compound represented by Formula 2 or 3 may be preferably selected from the following compounds, but
is not limited thereto.
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[0027] The organic light emitting diode according to the present invention may be manufactured by a manufacturing
method and a material of a general organic light emitting diode, except that the one or more organic material layers are
formed by using the aforementioned compounds.
[0028] The compounds represented by Formulas 2, 3, 5 and 6 may form organic material layers by a vacuum deposition
method and a solution coating method when the organic light emitting diode is manufactured. Herein, the solution coating
method means spin coating, dip coating, inkjet printing, screen printing, a spray method, roll coating, and the like, but
is not limited thereto.
[0029] The organic light emitting diode of the present invention may have a structure comprising a hole injection layer,
a hole transport layer, a light emitting layer, an electron transport layer, and an electron injection layer as an organic
material layer. However, the structure of the organic light emitting diode is not limited thereto, but may comprise a smaller
number of organic material layers.
[0030] For example, the structure of the organic light emitting diode of the present invention may have a structure
illustrated in FIG. 1, but is not limited thereto.
[0031] FIG. 1 illustrates a structure of an organic light emitting diode, in which an anode 2, a hole injection layer 5, a
hole transport layer 6, a light emitting layer 7, an electron transport layer 8, and a cathode 4 are sequentially laminated
on a substrate 1. In the aforementioned structure, the compound represented by Formula 1 may be comprised in the
hole transport layer 6, and the compound represented by Formula 2 may be comprised in the electron transport layer 8.
[0032] For example, the organic light emitting diode according to the present invention may be manufactured by
depositing metal, metal oxides having conductivity, or an alloy thereof on the substrate by using a PVD (physical vapor
deposition) method such as sputtering or e-beam evaporation to form the anode, forming the hole injection layer, the
hole transport layer, the light emitting layer, and the electron transport layer thereon, and depositing the material that
can be used as the cathode thereon. In addition to the aforementioned method, the organic light emitting diode may be
manufactured by sequentially depositing a cathode material, organic material layers, and an anode material on the
substrate.
[0033] The organic material layer may have a multilayered structure comprising the hole injection layer, the hole
transport layer, the light emitting layer, the electron transport layer, and the like, but is not limited thereto. Further, the
organic material layer may be manufactured to have a smaller number of layers by using various polymer materials and
not by the deposition method but the solvent process, for example, a method such as spin coating, dip coating, doctor
blading, screen printing, inkjet printing, or a heat transferring method.
[0034] It is preferable that the anode material be, in general, a material having a large work function so as to smoothly
inject holes into the organic material layer. Specific examples of the anode material that can be used in the present
invention comprise metals such as vanadium, chrome, copper, zinc, and gold, or an alloy thereof; metal oxides such as
zinc oxides, indium oxides, indium tin oxides (ITO), and indium zinc oxides (IZO); a combination of a metal and an oxide
such as ZnO:Al or SnO2:Sb and conductive polymers such as poly(3-methyl compound), poly[3,4-(ethylene-1,2-dioxy)
compound](PEDT), polypyrole, and polyaniline.
[0035] It is preferable that the cathode material be, in general, a material having a small work function so as to easily
inject electrons into the organic material layer. Specific examples of the cathode material comprise metals such as
magnesium, calcium, sodium, potassium, titanium, indium, yttrium, lithium, gadolinium, aluminum, silver, tin, and lead,
or an alloy thereof; and a multilayered structure material such as LiF/Al or LiO2/Al.
[0036] The hole injection material is a material that can well receive holes from the anode at a low voltage, and it is
preferable that a HOMO (highest occupied molecular orbital) of the hole injection material be a value between a work
function of the anode material and the HOMO of the organic material layer therearound. Specific examples of the hole
injection material comprise metal porphyrine, oligothiophene, an arylamine-based organic material, a hexanitrilehexaa-
zatriphenylene-based organic material, a quinacridone-based organic material, a perylene-based organic material, an-
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thraquinone, polyaniline, and a polycompound-based conductive polymer.
[0037] The hole transport material is a material that can receive the holes from the anode or the hole injection layer
and transport the holes to the light emitting layer, and is preferably a material having large mobility to the holes. Specific
examples thereof comprise an arylamine-based organic material, a conductive polymer, and a block copolymer in which
a conjugate portion and a non-conjugate portion are present together.
[0038] The light emitting material is a material that can receive the holes and the electrons from the hole transport
layer and the electron transport layer, respectively, and bonds the holes and the electrons to emit light in a visible ray
region, and is preferably a material having good quantum efficiency to fluorescence or phosphorescence. Specific
examples thereof comprise a 8-hydroxy-quinoline aluminum complex (Alq3); a carbazole-based compound; a dimerized
styryl compound; BAlq; a 10-hydroxybenzoquinoline-metal compound; a benzoxazole, benzthiazole and benzimidazole-
based compound; a poly(p-phenylenevinylene) (PPV)-based polymer; a spiro compound; polyfluorene; and lubrene.
[0039] Particularly, in the organic light emitting diode according to the present invention, it is preferable that the light
emitting layer comprise a blue fluorescent material or a green phosphorescent material.
[0040] The electron transport material is a material that can receive well the electrons from the cathode and transport
the electrons to the light emitting layer, and is preferably a material having large mobility to the electrons. Specific
examples thereof comprise a 8-hydroxyquinoline Al complex; a complex comprising Alq3; an organic radical compound;
and a hydroxyflavone-metal complex.
[0041] The organic light emitting diode according to the present invention may be a top emission type, a bottom
emission type, or a both-sided emission type according to the used material. Further, the organic light emitting diode
according to the present invention may have a positive structure in which a lower electrode is the anode and an upper
electrode is the cathode, or a negative structure in which the lower electrode is the cathode and the upper electrode is
the anode.
[0042] The compound according to the present invention may functions even in an organic electronic diode such as
an organic solar cell, an organic photoconductor, and an organic transistor based on the principle that is similar to the
principle applied to the organic light emitting diode.
[0043] The organic light emitting diode according to the present invention comprises the exciton blocking layer com-
prising the compound represented by Formula 5 or 6 to confine an exciton to the light emitting layer to prevent light
emitting leakage, and thus there is an effect of implementing an organic electroluminescence diode having excellent
light emitting efficiency. Further, even though there is not necessarily a separate electron injection layer, electron injection
and light transport characteristics are excellent by comprising the electron transport layer comprising the compound
represented by Formula 2 or 3, and thus it is possible to implement an organic light emitting diode having a simple and
economical manufacturing process, a low voltage, high efficiency, and a long life span as compared to the related art.

Examples

[0044] Hereinafter, preferable Examples will be described in order to help understanding of the present invention.
However, the following Examples are set forth to illustrate the present invention, but the scope of the present invention
is not limited thereto.

Example 1 (reference example): Manufacture of organic light emitting diode

[0045] A glass substrate (corning 7059 glass) on which a thin film of ITO (indium tin oxide) was applied to a thickness
of 1,000 Å was immersed in distilled water having detergent dissolved therein, and washed by ultrasonic wave. The
detergent was the product commercially available from Fisher Co. and the distilled water was one which had been twice
filtered by using the filter commercially available from Millipore Co. The ITO was washed for 30 mins, and washing with
ultrasonic waves was then repeated twice for 10 mins by using distilled water. After the completion of washing with
distilled water, washing with ultrasonic waves was performed using solvents such as isopropyl alcohol, acetone, and
methanol, and the resulting product was dried and transported to the plasma washing machine. Further, the substrate
was dry-washed using oxygen plasma for 5 mins, and then transported to the vacuum deposition machine.
[0046] Hexanitrile hexaazatriphenylene (hereinafter, referred to as "HAT") of the following formula was deposited
under the heat vacuum in a thickness of 100 Å on the prepared ITO transparent electrode to form a thin film. The
interfacial characteristic between the substrate and the hole injection layer can be improved by the thin film. Subsequently,
the compound of Formula HT-1 was deposited in a thickness of 800 Å on the thin film to form the hole transport layer,
and the compound of the following Formula EB-4 was deposited in a thickness of 200 Å thereon to form the electron
blocking layer. Subsequently, 10 wt% of the compound of Formula PD-1 was doped onto the compound of Formula PH-
1 to form the light emitting layer in a thickness of 300 Å. The compound of Formula HB-1 was deposited in a thickness
of 50 Å thereon to form the hole blocking layer, and subsequently, the electron transport layer material of Formula ET-
1 was deposited in a thickness of 300 Å to form the electron transport layer. Lithium fluoride (LiF) in a thickness of 12
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Å and aluminum in a thickness of 2,000 Å were sequentially deposited on the electron transport layer to form the cathode.
[0047] In the aforementioned process, the deposition rate of the organic material was maintained at 0.3 to 0.8 Å/sec.
Further, the deposition rate of lithium fluoride of the cathode was maintained at 0.3 Å/sec, and the deposition rate of
aluminum was maintained at 1.5 to 2.5 Å/sec. The degree of vacuum during the deposition was maintained at 1 to 3 3 10-7.
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Example 2 (reference example)

[0048] The same diode was manufactured, except that the compound of Formula ET-1 used as the electron transport
layer in Example 1 was substituted by the compound of the following Formula ET-2.

Example 3 (reference example)

[0049] The same diode was manufactured, except that the compound of Formula ET-1 used as the electron transport
layer in Example 1 was substituted by the compound of the following Formula ET-3.
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Example 4 (reference example)

[0050] The same diode was manufactured, except that the compound of Formula ET-1 used as the electron transport
layer in Example 1 was substituted by the compound of the following Formula ET-4.

Example 5 (reference example)

[0051] The same diode was manufactured, except that the compound of Formula EB-4 used as the electron blocking
layer in Example 1 was substituted by the compound of the following Formula EB-5.

Example 6 (reference example)

[0052] The same diode was manufactured, except that the compound of Formula EB-4 used as the electron blocking
layer in Example 2 was substituted by the compound of Formula EB-5.

Example 7 (reference example)

[0053] The same diode was manufactured, except that the compound of Formula EB-4 used as the electron blocking
layer in Example 3 was substituted by the compound of Formula EB-5.

Example 8 (reference example)

[0054] The same diode was manufactured, except that the compound of Formula EB-4 used as the electron blocking
layer in Example 4 was substituted by the compound of Formula EP-5.
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Example 9

[0055] The same diode was manufactured, except that the compound of Formula EB-4 used as the electron blocking
layer in Example 1 was substituted by the compound of the following Formula EB-6.

Example 10

[0056] The same diode was manufactured, except that the compound of Formula EB-4 used as the electron blocking
layer in Example 2 was substituted by the compound of Formula EB-6.

Example 11

[0057] The same diode was manufactured, except that the compound of Formula EB-4 used as the electron blocking
layer in Example 3 was substituted by the compound of Formula EB-6.

Example 12

[0058] The same diode was manufactured, except that the compound of Formula EB-4 used as the electron blocking
layer in Example 4 was substituted by the compound of Formula EB-6.

Example 13

[0059] The same diode was manufactured, except that the compound of Formula EB-4 used as the electron blocking
layer in Example 1 was substituted by the compound of the following Formula EB-7.
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Example 14

[0060] The same diode was manufactured, except that the compound of Formula EB-4 used as the electron blocking
layer in Example 2 was substituted by the compound of Formula EB-7.

Example 15

[0061] The same diode was manufactured, except that the compound of Formula EB-4 used as the electron blocking
layer in Example 3 was substituted by the compound of Formula EB-7.

Example 16

[0062] The same diode was manufactured, except that the compound of Formula EB-4 used as the electron blocking
layer in Example 4 was substituted by the compound of Formula EB-7.
[0063] The driving voltage and light emitting efficiency of the organic light emitting diode manufactured by the afore-
mentioned method were measured at the current density of 10 mA/cm2, and the time (LT90) at which brightness was
90% of initial brightness was measured at the current density of 20 mA/cm2. The result is described in the following Table 1.

Comparative Example 1

[0064] The same diode was manufactured, except that the compound of Formula EB-4 used as the electron blocking
layer in Example 1 was substituted by the compound of the following Formula EB-1.

Table 1

Example Voltage (V) Light emitting efficiency (cd/A) CIE-x CIE-y LT90 (hr) at 20 mA/cm2

1* 4.9 64.2 0.455 0.534 232.3

2* 4.7 63.3 0.453 0.537 237.6

3* 4.3 68.5 0.444 0.544 229.7

4* 6.2 62.1 0.452 0.538 245.8

5* 5.3 63.2 0.439 0.549 280.8

6* 4.4 71.2 0.443 0.546 259.5

7* 5.2 65.6 0.441 0.546 261.8

8* 4.2 73.4 0.435 0.553 255.5

9 4.7 74.2 0.442 0.546 295.5

10 4.8 63.7 0.450 0.540 296.2

11 4.0 68.1 0.448 0.541 285.5

12 4.2 68.3 0.448 0.541 289.9

13 4.5 70.2 0.447 0.542 299.5

14 5.5 64.5 0.447 0.542 322.6

15 4.6 62.4 0.442 0.546 325.9

16 4.7 69.7 0.444 0.545 308.8

* Reference example
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Comparative Example 2

[0065] The same diode was manufactured, except that the compound of Formula EB-4 used as the electron blocking
layer in Example 2 was substituted by the compound of Formula EB-1.

Comparative Example 3

[0066] The same diode was manufactured, except that the compound of Formula EB-4 used as the electron blocking
layer in Example 3 was substituted by the compound of Formula EB-1.

Comparative Example 4

[0067] The same diode was manufactured, except that the compound of Formula EB-4 used as the electron blocking
layer in Example 4 was substituted by the compound of Formula EB-1.

Comparative Example 5

[0068] The same diode was manufactured, except that the compound of Formula EB-4 used as the electron blocking
layer in Example 1 was substituted by the compound of the following Formula EB-2.

Comparative Example 6

[0069] The same diode was manufactured, except that the compound of Formula EB-4 used as the electron blocking
layer in Example 2 was substituted by the compound of Formula EB-2.

Comparative Example 7

[0070] The same diode was manufactured, except that the compound of Formula EB-4 used as the electron blocking
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layer in Example 3 was substituted by the compound of Formula EB-2.

Comparative Example 8

[0071] The same diode was manufactured, except that the compound of Formula EB-4 used as the electron blocking
layer in Example 4 was substituted by the compound of Formula EB-2.

Comparative Example 9

[0072] The same diode was manufactured, except that the compound of Formula EB-4 used as the electron blocking
layer in Example 1 was substituted by the compound of the following Formula EB-3.

Comparative Example 10

[0073] The same diode was manufactured, except that the compound of Formula EB-4 used as the electron blocking
layer in Example 2 was substituted by the compound of Formula EB-3.

Comparative Example 11

[0074] The same diode was manufactured, except that the compound of Formula EB-4 used as the electron blocking
layer in Example 3 was substituted by the compound of Formula EB-3.

Comparative Example 12

[0075] The same diode was manufactured, except that the compound of Formula EB-4 used as the electron blocking
layer in Example 4 was substituted by the compound of Formula EB-3.

Comparative Example 13

[0076] The same diode was manufactured, except that the compound of Formula ET-1 used as the electron transport
layer in Example 1 was substituted by the compound of the following Formula ET-5.
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Comparative Example 14

[0077] The same diode was manufactured, except that the compound of Formula ET-1 used as the electron transport
layer in Example 5 was substituted by the compound of Formula ET-5.

Comparative Example 15

[0078] The same diode was manufactured, except that the compound of Formula ET-1 used as the electron transport
layer in Example 9 was substituted by the compound of Formula ET-5.

Comparative Example 16

[0079] The same diode was manufactured, except that the compound of Formula ET-1 used as the electron transport
layer in Example 13 was substituted by the compound of Formula ET-5.

Comparative Example 17

[0080] The same diode was manufactured, except that the compound of Formula EB-4 used as the electron blocking
layer in Example 1 was substituted by the compound of Formula EB-1 and the compound of Formula ET-1 used as the
electron transport layer was substituted by the compound of Formula ET-5.

Comparative Example 18

[0081] The same diode was manufactured, except that the compound of Formula EB-4 used as the electron blocking
layer in Example 1 was substituted by the compound of Formula EB-2 and the compound of Formula ET-1 used as the
electron transport layer was substituted by the compound of Formula ET-5.

Comparative Example 19

[0082] The same diode was manufactured, except that the compound of Formula EB-4 used as the electron blocking
layer in Example 1 was substituted by the compound of Formula EB-3 and the compound of Formula ET-1 used as the
electron transport layer was substituted by the compound of Formula ET-5.
[0083] The driving voltage and light emitting efficiency of the organic light emitting diode manufactured by the afore-
mentioned method were measured at the current density of 10 mA/cm2, and the time (LT90) at which brightness was
90% of initial brightness was measured at the current density of 20 mA/cm2. The result is described in the following Table 2.

Table 2

Comparative Example Voltage (V) Light emitting efficiency (cd/A) CIE-x CIE-y LT90 (hr) at 20 mA/cm2

1 6.5 51.2 0.438 0.549 213.7

2 3.8 55.0 0.410 0.572 204.1

3 3.2 54.8 0.452 0.539 213.7
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[0084] It could be seen that the organic light emitting diodes of Examples 9 to 16 had high light emitting efficiency and
improved diode life span, and through this, it can be confirmed that light emitting and life span characteristics of the
organic light emitting diode can be improved through a combination of the electron blocking layer material having the
structure in which a fluorene group or a naphthalene group is not directly connected to an amine and the electron transport
layer material that is a triazine derivative.

Claims

1. An organic light emitting diode comprising an anode, a cathode, and organic material layers interposed between
the anode and the cathode,
wherein the organic material layers comprise a light emitting layer,
an organic material layer comprising a compound represented by the following Formula 5 or 6 is comprised between
the anode and the light emitting layer, and
an organic material layer comprising a compound represented by the following Formula 2 or 3 is comprised between
the cathode and the light emitting layer:

(continued)

Comparative Example Voltage (V) Light emitting efficiency (cd/A) CIE-x CIE-y LT90 (hr) at 20 mA/cm2

4 3.4 51.0 0.441 0.548 214.7

5 3.5 51.3 0.437 0.551 217.0

6 3.1 50.1 0.439 0.550 223.4

7 3.5 54.6 0.432 0.555 216.4

8 3.4 51.7 0.432 0.555 216.3

9 4.0 53.8 0.429 0.558 227.6

10 3.3 52.9 0.433 0.555 224.3

11 3.2 51.1 0.434 0.553 225.9

12 2.9 52.7 0.431 0.555 227.6

13 5.9 54.1 0.445 0.537 202.6

14 6.2 50.3 0.422 0.562 203.5

15 3.7 51.0 0.439 0.544 200.9

16 4.2 54.2 0.444 0.545 201.9

17 5.0 54.5 0.432 0.542 192.9

18 6.1 54.1 0.449 0.540 195.5

19 7.2 53.6 0.446 0.542 196.1
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wherein

Ar1 and Ar2 are hydrogen,
Ar3 is a phenyl group,
Ar4 is a biphenylyl group, and
L is a biphenylylene group;

wherein

X1 to X6 are N,
Ar5 to Ar11 are the same as or different from each other, and each is independently selected from the
group consisting of a phenyl group, which is unsubstituted or substituted with a methyl group, a biphenylyl
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group, or a quinolyl group; a biphenylyl group, which is unsubstituted or substituted with a phenyl group; a
naphthyl group; and a terphenylyl group, and
L1 is a biphenylylene group or a phenylene-naphthylene-phenylene group.

2. The organic light emitting diode of claim 1, wherein an electron blocking layer is comprised between the anode and
the light emitting layer, and comprises the compound represented by Formula 5 or 6.

3. The organic light emitting diode of claim 1, wherein a hole transport layer and an electron blocking layer are comprised
between the anode and the light emitting layer, and the electron blocking layer comprises the compound represented
by Formula 5 or 6.

4. The organic light emitting diode of claim 2 or 3, wherein the electron blocking layer is an organic material layer that
is in contact with the light emitting layer.

5. The organic light emitting diode of claim 1, wherein an electron transport layer is comprised between the cathode
and the light emitting layer, and comprises the compound represented by Formula 2 or 3.

6. The organic light emitting diode of claim 1, wherein an electron transport layer and an electron injection layer are
comprised between the cathode and the light emitting layer, and the electron transport layer comprises the compound
represented by Formula 2 or 3.

7. The organic light emitting diode of claim 1, wherein the compound represented by Formula 5 or 6 is selected from
the following compounds:

8. The organic light emitting diode of claim 1, wherein the compound represented by Formula 2 or 3 is selected from
the following compounds:
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Patentansprüche

1. Organische lichtemitterende Diode, umfassend eine Anode, eine Kathode und organische Materialschichten, die
zwischen der Anode und der Kathode angeordnet sind,
wobei die organischen Materialschichten eine lichtemittierende Schicht umfassen,
eine organische Materialschicht, umfassend eine Verbindung der nachstehenden Formel 5 oder 6, zwischen der
Anode und der lichtemittierenden Schicht umfasst ist, und
eine organische Materialschicht, umfassend eine Verbindung der nachstehenden Formel 2 oder 3, zwischen der
Kathode und der lichtemittierenden Schicht umfasst ist:

worin:

Ar1 und Ar2 Wasserstoff sind,
Ar3 eine Phenylgruppe ist,
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Ar4 eine Biphenylylgruppe ist und
L eine Biphenylylengruppe ist;

worin:

X1 bis X6 N sind,
Ar5 bis Ar11 gleich oder voneinander verschieden sind und unabhängig aus der Gruppe bestehend aus
einer Phenylgruppe, die unsubstituiert oder mit einer Methylgruppe, einer Biphenylylgruppe oder einer
Chinolylgruppe substituiert ist; einer Biphenylylgruppe, die unsubstituiert oder mit einer Phenylgruppe sub-
stituiert ist; einer Naphthylgruppe und einer Terphenylylgruppe, ausgewählt sind und
L1 eine Biphenylylengruppe oder eine Phenylennaphthylen-phenylen-Gruppe ist.

2. Organische lichtemitterende Diode gemäss Anspruch 1, wobei eine Elektronensperrschicht zwischen der Anode
und der lichtemittierenden Schicht liegt und eine Verbindung der Formel 5 oder 6 umfasst.

3. Organische lichtemitterende Diode gemäss Anspruch 1, wobei eine Lochtransportschicht und eine Elektronensperr-
schicht zwischen der Anode und der lichtemittierenden Schicht liegen und die Elektronenblockschicht eine Verbin-
dung der Formel 5 oder 6 umfasst.

4. Organische lichtemitterende Diode gemäss Anspruch 2 oder 3, wobei die Elektronenblockschicht eine organische
Materialschicht ist, die mit der lichtemittierenden Schicht in Kontakt steht.

5. Organische lichtemitterende Diode gemäss Anspruch 1, wobei eine Elektronentransportschicht zwischen der Ka-
thode und der lichtemittierenden Schicht umfasst ist und eine Verbindung der Formel 2 oder 3 umfasst.

6. Organische lichtemitterende Diode gemäss Anspruch 1, wobei eine Elektronentransportschicht und eine Elektro-
neninjektionsschicht zwischen der Kathode und der lichtemittierenden Schicht umfasst sind und die Elektronen-
transportschicht eine Verbindung der Formel 2 oder 3 umfasst.

7. Organische lichtemitterende Diode gemäss Anspruch 1, wobei eine Verbindung der Formel 5 oder 6 aus den
nachstehenden Verbindungen ausgewählt ist:
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8. Organische lichtemitterende Diode gemäss Anspruch 1, wobei eine Verbindung der Formel 2 oder 3 aus den
nachstehenden Verbindungen ausgewählt ist:
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Revendications

1. Diode électroluminescente organique comprenant une anode, une cathode, et des couches de matière organique
interposées entre l’anode et la cathode,
dans laquelle les couches de matière organique comprennent une couche électroluminescente,
une couche de matière organique comprenant un composé représenté par la Formule 5 ou 6 suivante est comprise
entre l’anode et la couche électroluminescente, et
une couche de matière organique comprenant un composé représenté par la Formule 2 ou 3 suivante est comprise
entre la cathode et la couche électroluminescente :
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dans lesquelles

Ar1 et Ar2 sont de l’hydrogène
Ar3 est un groupe phényle,
Ar4 est un groupe biphénylyle, et
L est un groupe biphénylylène;

dans lesquelles

X1 à X6 sont N,
Ar5 à Ar11 sont identiques ou différents les uns des autres, et chacun est indépendamment sélectionné
dans le groupe constitué d’un groupe phényle, qui est non substitué ou substitué avec un groupe méthyle,
un groupe biphénylyle, ou un groupe quinolyle; un groupe biphénylyle, qui est non substitué ou substitué
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avec un groupe phényle; un groupe naphtyle; et un groupe terphénylyle, et
L1 est un groupe biphénylylène ou un groupe phénylène-naphtylène-phénylène.

2. Diode électroluminescente organique selon la revendication 1, dans laquelle une couche de blocage d’électrons
est comprise entre l’anode et la couche électroluminescente, et comprend le composé représenté par la Formule
5 ou 6.

3. Diode électroluminescente organique selon la revendication 1, dans laquelle une couche de transport de trous et
une couche de blocage d’électrons sont comprises entre l’anode et la couche électroluminescente, et la couche de
blocage d’électrons comprend le composé représenté par la Formule 5 ou 6.

4. Diode électroluminescente organique selon la revendication 2 ou 3, dans laquelle la couche de blocage d’électrons
est une couche de matière organique qui est en contact avec la couche électroluminescente.

5. Diode électroluminescente organique selon la revendication 1, dans laquelle une couche de transport d’électrons
est comprise entre la cathode et la couche électroluminescente, et comprend le composé représenté par la Formule
2 ou 3.

6. Diode électroluminescente organique selon la revendication 1, dans laquelle une couche de transport d’électrons
et une couche d’injection d’électrons sont comprises entre la cathode et la couche électroluminescente, et la couche
de transport d’électrons comprend le composé représenté par la Formule 2 ou 3.

7. Diode électroluminescente organique selon la revendication 1, dans laquelle le composé représenté par la Formule
5 ou 6 est sélectionné parmi les composés suivants :

8. Diode électroluminescente organique selon la revendication 1, dans laquelle le composé représenté par la Formule
2 ou 3 est sélectionné parmi les composés suivants :
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