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Description

Technical Field

[0001] The present invention pertains to the technical field of organic electroluminescence devices, and in particular
relates to an organic electroluminescence device having optical compensation layers.

Background

[0002] The light-emitting layer of an organic electroluminescence device OLED is mainly made of fluorescent material,
or phosphorescent material, or mixed fluorescent and phosphorescent material. The LED display unit consists of three
kinds of red, green, blue pixels, and when a top-emitting OLED device structure is used, because the three kinds of
pixels have different light-emitting wavelengths, the thicknesses of the light-emitting layers would have certain differences.
Usually, an optical compensation layer is utilized to modify the thickness of a light-emitting layer, the thickness of the
optical compensation layer can be over 100nm, so the optical compensation layer needs to have very good electrical
charge transfer rate, in order to ensure that the device has the characteristics of low voltage and high efficiency.
[0003] The material used to make the existing optical compensation layer has a high triplet-state energy level, but
often has low charge transfer rate and thus cannot be made to be thick enough, therefore, as an optical compensation
layer, it has a high drive voltage. In another aspect, material with a high charge transfer rate often has a low triplet-state
energy level, which adversely affects the efficiency of green-light devices. Currently, the optical compensation layer is
arranged between HIL and HTL, and is made of material with a high hole transfer rate (1.5-2 times of the transfer rate
of NPB), although such arrangement alleviates the thickness increase of the organic layer to a certain extent and does
not adversely affect the drive voltage of the organic light-emitting device, it does not take the special electric characteristic
requirements of different light-emitting material into consideration, and cannot effectively increase the efficiency of the
organic light-emitting device and reduce the power consumption of the display device.
[0004] The patent literature CN201210395191.7 of Samsung discloses an electroluminescence device, as shown in
FIG. 1, it sequentially comprises a substrate 110, a first electrode 120, a hole injection layer 130, a hole transport layer
140, a buffer layer 150, a light-emitting layer 160, an electron transport layer 170, an electron injection layer 180 and a
second electrode 190. The hole transport layer 140 consists of sequentially deposited layers of a first charge generation
layer 141, a first mixed layer 142, a second charge generation layer 143 and a second mixed layer 144. The first charge
generation layer 141 can be made of a mixture that contains a first compound and a second compound and is doped
with a first charge generation material; the first mixed layer 142 can be made of a mixture that contains the first compound
and the second compound; the second charge generation layer 143 can be made of a mixture that contains a third
compound and a fourth compound and is doped with a second charge generation material; the second mixed layer 144
can be made of a mixture that contains the third compound and the fourth compound, in this aspect, the third compound
and the fourth compound has a weigh ratio of 6:4 to 8:2. In this patent, the charge generation layer cannot provide an
effective function for blocking excitons, so the buffer layer is required.
[0005] The patent literature CN200510077967.0 discloses an electroluminescence device, as shown in FIG. 2, a
second hole transport layer 18-2 is arranged upon a first hole transport layer 18-1 in a green-light pixel area 200; the
second hole transport layer 18-2 and a third hole transport layer 18-3 are arranged upon the first hole transport layer
18-1 in a red-light pixel area 300. The first hole transport layer 18-1, the second hole transport layer 18-2 and the third
hole transport layer 18-3 can be made of different materials, but these hole transport layers are made of the same
material. Although this patent discloses utilization of hole transport layers with a mixed structure to increase light-emitting
efficiency and such arrangement alleviates the thickness of the light-emitting layer to a certain extent, the HTL material
suitable to make the green-light optical compensation layer is still required to have a high triplet-state energy level T1
with its HOMO energy level ≤ -5.5eV, and this kind of material often has a low charge transfer rate and thus cannot be
made to be thick enough, therefore, this device has a high drive voltage.
[0006] Furthermore, US2014/0361257A1 discloses an organic light emitting diode (OLED) display including: a first
electrode; a hole auxiliary layer formed on the first electrode; a red organic emitting layer, a green organic emitting layer,
and a blue organic emitting layer formed on the hole auxiliary layer; a red auxiliary layer and a green auxiliary layer
located between the hole auxiliary layer and the red organic emitting layer and between the hole auxiliary layer and the
green organic emitting layer, respectively; an electron auxiliary layer formed on the red organic emitting layer, the green
organic emitting layer, and the blue organic emitting layer; and a second electrode formed on the electron auxiliary layer.
At least one of the red auxiliary layer and the green auxiliary layer includes a charge speed control layer, and a T1 level
of the charge speed control layer is relatively higher than that of the organic emitting layer.
[0007] CN103700776A discloses an organic luminescence display device. The organic luminescence display device
comprises a substrate, a first electrode, a second electrode, an optical reinforcing layer and an organic layer, wherein
the first electrode has reflection characteristics; the second electrode has semi-transmittance semi-reflection character-
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istics; the optical reinforcing layer is arranged on the second electrode; the organic layer is arranged between the first
electrode and the second electrode, the organic layer comprises a hole-injection layer, a hole-transport layer, a lumi-
nescence layer and an electron transfer layer, the hole-injection layer is adjacent to the first electrode and arranged
above the first electrode, the luminescence layer comprises a red light luminescence layer, a green light luminescence
layer and a blue light luminescence layer, which are respectively arranged in a red pixel area, a green pixel area and a
blue pixel area; and the organic luminescence display device also comprises an optical compensation layer which is
arranged in a green light pixel area and a red light pixel area and between the hole-injection layer and the hole-transport
layer, and the optical compensation layer is a structure with at least two layers.
[0008] In addition to that, US2012/0326141A1 discloses organic electro-luminescent devices which in a hole transport
layer have a mixture of two or more materials.

Summary of the Invention

[0009] Accordingly, one objective of the present invention is to solve the technical problem that the red-light and green-
light optical compensation layers in prior art are made of materials with a low charge transfer rate or a poor exciton
blocking effect, by providing an organic electroluminescence device that has an optical compensation layer made of two
hole transport materials with different energy gaps, which can significantly reduce power consumption of the light-emitting
device, so as to increase light-emitting efficiency.
[0010] The present disclosure also provides a preparation method of the above-mentioned organic electrolumines-
cence device.
[0011] In order to solve the above-mentioned technical problem, the present invention adopts the following technical
scheme:
An organic electroluminescence device having RGB pixel areas comprises a substrate, with a first electrode layer, a
plurality of organic layers and a second electrode layer formed in sequence on the substrate, wherein, the organic layers
include a first organic functional layer, a light emitting layer and a second organic functional layer arranged upon the
first electrode layer, the light emitting layer comprises a red light emitting layer, a green light emitting layer and a blue
light emitting layer, wherein, optical compensation layers are respectively arranged between the red light emitting layer
and the first organic functional layer as well as between the green light emitting layer and the first organic functional
layer, the optical compensation layers are made of a first hole transport material and a second hole transport material,
the difference between the HOMO energy level of the first hole transport material and the HOMO energy level of the
second hole transport material is ≤ 0.2eV, and wherein the first hole transport material has a structure selected from the
structural formulas (HTL1-1) to (HTL1-10) given below, and the second hole transport material has a structure selected
from the structural formulas (HTL2-1) to (HTL2-18) given below.
[0012] The optical compensation layers include a red light optical compensation layer arranged between the red light
emitting layer and the first organic functional layer, and a green light optical compensation layer arranged between the
green light emitting layer and the first organic functional layer.
[0013] The first hole transport material and second hole transport material contained in the red light optical compen-
sation layer has a mass ratio of 1:99 to 99:1.
[0014] The first hole transport material and second hole transport material contained in the green light optical com-
pensation layer has a mass ratio of 5:95 to 50:50, preferably 10:90 to 30:70.
[0015] The first hole transport material has a structure selected from the following structural formulas (HTL1-1) to
(HTL1-10):
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[0016] The second hole transport material has a structure selected from the following structural formulas (HTL2-1) to
(HTL2-18):
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[0017] As compared to prior art, the above-mentioned technical scheme of the present invention has the following
advantages:
In the organic electroluminescence display device of the present invention, optical compensation layers are arranged
between the light-emitting layer and the hole transport layer, and in the evaporation coating process of the optical
compensation layers with such structure, the red-light optical compensation layer and the red light emitting layer can be
prepared by using the same group of mask, the green-light optical compensation layer and the green light emitting layer
can be prepared by using the same group of mask, which can avoid repeated aligning operations of the masks and thus
increase the process precision to a certain extent. This is because every aligning operation of the masks always has
certain error, therefore, with less times of aligning operations, the error is less and the overall yield is higher.
[0018] Furthermore, the inventors of the present invention carry out creative research and daringly utilize a combination
of a material having a high triplet-state energy level and a material having a high charge transfer rate to make the optical
compensation layer of the present invention, and set the HOMO energy level difference between the two materials to
be ≤ 0.2eV, so that the optical compensation layer can be made to have different thicknesses according to requirements,
and neither the light-emitting efficiency nor the drive voltage of the device is adversely affected. If the HOMO energy
level difference between the two materials is too large, the first hole transport material cannot have an effect of blocking
the green-light excitons.

Brief Description of the Drawings

[0019] In order to make the content of the present invention more easy to be understood clearly, hereinafter, detailed
description of the present invention is further provided according to specific embodiments of the present invention with
reference to the appended drawings, wherein,

FIG. 1 is a structural schematic diagram of a light-emitting device in prior art;
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FIG. 2 is a structural schematic diagram of another light-emitting device in prior art;
FIG. 3 is a structural schematic diagram of a light-emitting device of the present invention.

[0020] Wherein, 1-first electrode layer, 2-hole injection layer, 3-hole transport layer, 4-red light emitting layer, 5-green
light emitting layer, 6-blue light emitting layer, 7-electron transport layer, 8-second electrode layer, 9-optical coupling
layer, 10-red light optical compensation layer, 11-green light optical compensation layer, 12-first organic functional layer,
13-second organic functional layer.

Detailed Description of Embodiments

[0021] In order to make the objective, technical scheme and advantages of the present invention more clear, hereinafter,
detailed description of implementation ways of the present invention is given below, with reference to the appended
drawings.
[0022] The present invention may be implemented in many different ways, and should not be interpreted to be limited
to the embodiments described herein. On the contrary, by providing these embodiments, the present disclosure is made
complete and thorough, and the inventive concept of the present invention is sufficiently conveyed to those skilled in
the art, wherein the present invention is defined by the claims. In the appended drawings, for the sake of clarity, dimensions
and relative sizes of layers and areas might be exaggerated. It should be understood that, when one element such as
a layer, an area or a substrate plate is described as "formed on" or "configured on" another element, this one element
may be configured directly upon that another element, or there may exist intermediate element(s). On the contrary, when
one element is described as "directly formed upon" or "directly configured upon" another element, there exist no inter-
mediate element.
[0023] As shown in FIG. 3, it is a structural schematic diagram of an organic electroluminescence device having RGB
pixel areas in accordance with the present invention.
[0024] This organic electroluminescence device having RGB pixel areas comprises a substrate (not shown in the
drawing), with a first electrode layer 1 (anode layer), a plurality of organic layers, a second electrode layer 8 (cathode
layer) and an optical coupling layer 9 formed in sequence on the substrate, wherein, the organic layers include a first
organic functional layer 12, a light emitting layer and a second organic functional layer 13 arranged upon the first electrode
layer 1, the light emitting layer comprises a red light emitting layer 4 with a thickness of HR, a green light emitting layer
5 with a thickness of HG and a blue light emitting layer 6 with a thickness of HB, where HB > HG > HR, and optical
compensation layers are respectively arranged between the red light emitting layer 4 and the first organic functional
layer 12 as well as between the green light emitting layer 5 and the first organic functional layer 12, the optical compen-
sation layers are made of a first hole transport material and a second hole transport material, the first hole transport
material has a structure selected from the structural formulas (HTL1-1) to (HTL1-10) given below, and the second hole
transport material has a structure selected from the structural formulas (HTL2-1) to (HTL2-18) given below.
[0025] The optical compensation layers include a red light optical compensation layer 10 arranged between the red
light emitting layer 4 and the first organic functional layer 12, and a green light optical compensation layer 11 arranged
between the green light emitting layer 5 and the first organic functional layer 12. The first hole transport material and
second hole transport material contained in the red light optical compensation layer 10 has a mass ratio of 1:99 to 99:1,
preferably 10:90 to 30:70. The first hole transport material and second hole transport material contained in the green
light optical compensation layer 11 has a mass ratio of 5:95 to 50:50, preferably 10:90 to 30:70.
[0026] The first hole transport material has a structure selected from the following structural formulas (HTL1-1) to
(HTL1-10):
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[0027] The second hole transport material has a structure selected from the following structural formulas (HTL2-1) to
(HTL2-18):
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[0028] The substrate is selected from a glass substrate or a flexible substrate.
[0029] The first electrode layer 1 (anode layer) can adopt an inorganic material or an organic conducting polymer. The
inorganic material is usually a metal oxide, such as indium tin oxide, zinc oxide, indium zinc oxide, or a metal with high
work function, such as gold, copper, silver, preferably, it is indium tin oxide (ITO). The organic conducting polymer is
preferably selected from Polythiophene / Polyethylene based sodium benzene sulfonate (hereinafter abbreviated as
PEDOT:PSS) and Polyaniline (hereinafter abbreviated as PANI).
[0030] The second electrode layer 8 (cathode layer) usually adopts metal, metal compound or alloy with low work
function, such as lithium, magnesium, calcium, strontium, aluminum, indium. In the present invention, the electron
transport layer 7 is preferably doped with an active metal such as Li, K, Cs which is preferably prepared by evaporation
coating of an alkali metal compound.
[0031] The hole injection layer 2 (HIL) has a matrix material that is preferably HAT, 4,4-(N-3-methyl-phenyl-N-phenyl-
amino)-triphenylamine (m-MTDATA), 4,4TDAT, or tri-(N-2-naphthyl-N-phenyl-amino)-triphenylamine (2-TNATA).
[0032] The hole transport layer 3 (HTL) has a matrix material that may adopt a low molecular material of the arylamine
type or the branched polymer species, preferably N,N-di-(1-naphthyl)-N.N-diphenyl-1,1’-biphenyl-4,4’-diamine (NPB).
[0033] The electron transport layer 7 has a material selected from Alq3, Bphen, BAlq or selected from the following
materials:
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[0034] The blue light emitting layer 6 usually adopts a host material selected from ADN and its derivatives, together
with a dye having a molecular structure selected from the following formula (BD-1) or formula (BD-2):
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[0035] The red light emitting layer 4 usually adopts the following material: Ir(piq)3, Ir(piq)2(acac), Btp2Ir(acac),
Ir(MDQ)2(acac), Ir(DBQ)2(acac), Ir(fbi)2(acac), Ir(2-phq)3, Ir(2-phq)2(acac), Ir(bt)2(acac), PtOEP, etc.
[0036] The green light emitting layer 5 usually adopts the following material: Ir(ppy)3, Ir(ppy)2(acac), etc.
[0037] The structural formulas of the main chemical substances in the present invention are explained as follows:

Abbreviation Structural Formula

NPB

 

HAT

 

MTDATA
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[0038] Some embodiments are given below, for specifically explaining the technical scheme of the present invention
with reference to the appended drawings. It should be noted that, the following embodiments are only intended to help
understanding the present invention, not to limit the present invention.
[0039] The organic electroluminescence device of Embodiments 1-14 has the following structures, and the differences
thereof are different materials used by the red light optical compensation layer 10 and the green light optical compensation
layer 11.
[0040] Blue light emitting area 15 (within the leftmost dotted line block in FIG. 3): ITO/HAT(10nm)/MTDA-
TA(100nm)/NPB(20nm)/ADN(30nm):BD-1/ETL-1(35nm)/Mg:Ag (20nm)/MTDATA(50nm)
[0041] Green light emitting area 14 (within the middle dotted line block in FIG. 3): ITO/HAT(10nm)/MTDA-
TA(100nm)/NPB(20nm)/HTL1:HTL2(60nm)/CBP(30nm):Ir(ppy)3/ ETL-1(35nm)/Mg:Ag(20nm)/MTDATA(50nm)
[0042] Red light emitting area 13 (within the rightmost dotted line block in FIG. 3): ITO/HAT(10nm)/MTDA-
TA(100nm)/NPB(20nm)/HTL1:HTL2(110nm)/CBP(30nm): Ir(mdq)2(acac)/ETL-1(35nm)/Mg:Ag(20nm)/MTDA-
TA(50nm)

Embodiment 1
Wherein, the first hole transport material HTL1 has a structure as shown by formula HTL1-1, and the second hole
transport material HTL2 has a structure as shown by formula HTL2-1; In the red light optical compensation layer
10, the first hole transport material HTL1-1 and second hole transport material HTL2-1 have a mass ratio of 50:50;
In the green light optical compensation layer 11, the first hole transport material HTL1-1 and second hole transport
material HTL2-1 have a mass ratio of 50:50.

(continued)

Abbreviation Structural Formula

Ir(ppy)3

 

Ir(MDQ)2(acac)

 

ADN

 

BPhen

 



EP 3 242 343 B1

22

5

10

15

20

25

30

35

40

45

50

55

Embodiment 2
Wherein, the first hole transport material HTL1 has a structure as shown by formula HTL1-2, and the second hole
transport material HTL2 has a structure as shown by formula HTL2-2; In the red light optical compensation layer
10, the first hole transport material HTL1-2 and second hole transport material HTL2-2 have a mass ratio of 1:99;
In the green light optical compensation layer 11, the first hole transport material HTL1-2 and second hole transport
material HTL2-2 have a mass ratio of 50:50.

Embodiment 3
Wherein, the first hole transport material HTL1 has a structure as shown by formula HTL1-3, and the second hole
transport material HTL2 has a structure as shown by formula HTL2-3; In the red light optical compensation layer
10, the first hole transport material HTL1-3 and second hole transport material HTL2-3 have a mass ratio of 99:1;
In the green light optical compensation layer 11, the first hole transport material HTL1-3 and second hole transport
material HTL2-3 have a mass ratio of 95:5.

Embodiment 4
Wherein, the first hole transport material HTL1 has a structure as shown by formula HTL1-4, and the second hole
transport material HTL2 has a structure as shown by formula HTL2-18; In the red light optical compensation layer
10, the first hole transport material HTL1-4 and second hole transport material HTL2-18 have a mass ratio of 90:10;
In the green light optical compensation layer 11, the first hole transport material HTL1-4 and second hole transport
material HTL2-18 have a mass ratio of 5:95.

Embodiment 5
Wherein, the first hole transport material HTL1 has a structure as shown by formula HTL1-5, and the second hole
transport material HTL2 has a structure as shown by formula HTL2-16; In the red light optical compensation layer
10, the first hole transport material HTL1-5 and second hole transport material HTL2-16 have a mass ratio of 70:30;
In the green light optical compensation layer 11, the first hole transport material HTL1-5 and second hole transport
material HTL2-16 have a mass ratio of 15:85.

Embodiment 6
Wherein, the first hole transport material HTL1 has a structure as shown by formula HTL1-6, and the second hole
transport material HTL2 has a structure as shown by formula HTL2-15; In the red light optical compensation layer
10, the first hole transport material HTL1-6 and second hole transport material HTL2-15 have a mass ratio of 40:60;
In the green light optical compensation layer 11, the first hole transport material HTL1-6 and second hole transport
material HTL2-15 have a mass ratio of 40:60.

Embodiment 7
Wherein, the first hole transport material HTL1 has a structure as shown by formula HTL1-7, and the second hole
transport material HTL2 has a structure as shown by formula HTL2-14; In the red light optical compensation layer
10, the first hole transport material HTL1-7 and second hole transport material HTL2-14 have a mass ratio of 50:50;
In the green light optical compensation layer 11, the first hole transport material HTL1-7 and second hole transport
material HTL2-14 have a mass ratio of 30:70.

Embodiment 8
Wherein, the first hole transport material HTL1 has a structure as shown by formula HTL1-8, and the second hole
transport material HTL2 has a structure as shown by formula HTL2-13; In the red light optical compensation layer
10, the first hole transport material HTL1-8 and second hole transport material HTL2-13 have a mass ratio of 35:65;
In the green light optical compensation layer 11, the first hole transport material HTL1-8 and second hole transport
material HTL2-13 have a mass ratio of 25:75.

Embodiment 9
Wherein, the first hole transport material HTL1 has a structure as shown by formula HTL1-9, and the second hole
transport material HTL2 has a structure as shown by formula HTL2-12; In the red light optical compensation layer
10, the first hole transport material HTL1-9 and second hole transport material HTL2-12 have a mass ratio of 90:10;
In the green light optical compensation layer 11, the first hole transport material HTL1-9 and second hole transport
material HTL2-12 have a mass ratio of 45:55.

Embodiment 10
Wherein, the first hole transport material HTL1 has a structure as shown by formula HTL1-10, and the second hole
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transport material HTL2 has a structure as shown by formula HTL2-11 or HTL2-6;
In the red light optical compensation layer 10, the first hole transport material HTL1-10 and second hole transport
material HTL2-11 have a mass ratio of 45:55;
In the green light optical compensation layer 11, the first hole transport material HTL1-10 and second hole transport
material HTL2-6 have a mass ratio of 10:90.

Embodiment 11
Wherein, the first hole transport material HTL1 has a structure as shown by formula HTL1-1, and the second hole
transport material HTL2 has a structure as shown by formula HTL2-10; In the red light optical compensation layer
10, the first hole transport material HTL1-1 and second hole transport material HTL2-10 have a mass ratio of 95:5;
In the green light optical compensation layer 11, the first hole transport material HTL1-1 and second hole transport
material HTL2-10 have a mass ratio of 5:95.

Embodiment 12
Wherein, the first hole transport material HTL1 has a structure as shown by formula HTL1-3, and the second hole
transport material HTL2 has a structure as shown by formula HTL2-9 or HTL2-17;
In the red light optical compensation layer 10, the first hole transport material HTL1-3 and second hole transport
material HTL2-17 have a mass ratio of 55:45;
In the green light optical compensation layer 11, the first hole transport material HTL1-3 and second hole transport
material HTL2-9 have a mass ratio of 20:80.

Embodiment 13
Wherein, the first hole transport material HTL1 has a structure as shown by formula HTL1-5, and the second hole
transport material HTL2 has a structure as shown by formula HTL2-8 or HTL2-4;
In the red light optical compensation layer 10, the first hole transport material HTL1-5 and second hole transport
material HTL2-8 have a mass ratio of 55:45;
In the green light optical compensation layer 11, the first hole transport material HTL1-5 and second hole transport
material HTL2-4 have a mass ratio of 20:80.

Embodiment 14
Wherein, the first hole transport material HTL1 has a structure as shown by formula HTL1-8, and the second hole
transport material HTL2 has a structure as shown by formula HTL2-5 or HTL2-7;
In the red light optical compensation layer 10, the first hole transport material HTL1-8 and second hole transport
material HTL2-7 have a mass ratio of 30:70;
In the green light optical compensation layer 11, the first hole transport material HTL1-8 and second hole transport
material HTL2-5 have a mass ratio of 40:60.

Comparison Example

[0043] Blue light emitting area 15 (within the leftmost dotted line block in FIG. 3): ITO/HAT(10nm)/MTDA-
TA(100nm)/NPB(20nm)/ADN(30nm):BD-1/ETL-1(35nm)/Mg:Ag (20nm)/MTDATA(50nm)

Green light emitting area 14 (within the middle dotted line block in FIG. 3):

[0044] ITO/HAT(10nm)/MTDATA(160nm)/NPB(20nm)/CBP(30nm):Ir(ppy)3/ETL-1(35nm)/ Mg:Ag(20nm)/MTDA-
TA(50nm)

Red light emitting area 13 (within the rightmost dotted line block in FIG. 3):

[0045] ITO/HAT(10nm)/MTDATA(210nm)/NPB(20nm)/CBP(30nm):Ir(mdq)2(acac)/ETL-1(35nm)/ Mg:Ag(20nm)/MT-
DATA(50nm)
[0046] The test results of the devices are listed below:

Blue light efficiency (cd/A) Green light efficiency (cd/A) Red light efficiency (cd/A)

Embodiment 1 4.3 70.2 29.3

Embodiment 2 4.3 66.3 29.8
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[0047] As indicated by the test results, because the optical compensation layers is made of a combination of a hole
transport material having a high energy level and a material having a high charge transfer rate, the light emitting efficiencies
of the red light emitting layer and the green light emitting layer are significantly increased.

Claims

1. An organic electroluminescence device having RGB pixel areas, comprising a substrate, with a first electrode layer
(1), a plurality of organic layers and a second electrode layer (8) formed in sequence on the substrate, wherein, the
organic layers include a first organic functional layer (12), a light emitting layer and a second organic functional layer
(13) arranged upon the first electrode layer (1), the light emitting layer comprises a red light emitting layer (4), a
green light emitting layer (5) and a blue light emitting layer (6),
optical compensation layers are respectively arranged between the red light emitting layer (4) and the first organic
functional layer (12) as well as between the green light emitting layer (5) and the first organic functional layer (12),
the optical compensation layers are made of a first hole transport material and a second hole transport material,
characterized in that,
the difference between the HOMO energy level of the first hole transport material and the HOMO energy level of
the second hole transport material is ≤ 0.2eV,
the first hole transport material has a structure selected from the following structural formulas (HTL1-1) to (HTL1-10):

(continued)

Blue light efficiency (cd/A) Green light efficiency (cd/A) Red light efficiency (cd/A)

Embodiment 3 4.3 69.5 32.1

Embodiment 4 4.3 72.5 30.6

Embodiment 5 4.3 72.1 28.4

Embodiment 6 4.3 67.0 34.2

Embodiment 7 4.3 69.4 30.3

Embodiment 8 4.3 75.1 36.7

Embodiment 9 4.3 65.2 33.1

Embodiment 10 4.3 64.2 27.0

Embodiment 11 4.3 69.0 28.9

Embodiment 12 4.3 65.9 27.0

Embodiment 13 4.3 71.5 33.5

Embodiment 14 4.3 72.2 30.4

Comparison Example 4.3 63.3 26.9
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the second hole transport material has a structure selected from the following structural formulas (HTL2-1) to
(HTL2-18):
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2. The organic electroluminescence device having RGB pixel areas of Claim 1, characterized in that, the optical
compensation layers include a red light optical compensation layer (10) arranged between the red light emitting
layer (4) and the first organic functional layer (12), and a green light optical compensation layer (11) arranged
between the green light emitting layer (5) and the first organic functional layer (12).

3. The organic electroluminescence device having RGB pixel areas of Claim 2, characterized in that, the first hole
transport material and second hole transport material contained in the red light optical compensation layer (10) has
a mass ratio of 1:99 to 99:1.

4. The organic electroluminescence device having RGB pixel areas of Claim 2, characterized in that, the first hole
transport material and second hole transport material contained in the green light optical compensation layer (11)
has a mass ratio of 5:95 to 50:50.

5. The organic electroluminescence device having RGB pixel areas of Claim 4, characterized in that, the first hole
transport material and second hole transport material contained in the green light optical compensation layer (11)
has a mass ratio of 10:90 to 30:70.

Patentansprüche

1. Organisches elektrolumineszentes Element mit RGB-Pixelbereichen, aufweisend ein Substrat, mit einer ersten
Elektrodenschicht (1), einer Vielzahl von organischen Schichten und einer zweiten Elektrodenschicht (8), die nach-
einander auf dem Substrat gebildet sind, wobei die organischen Schichten eine erste organische Funktionsschicht
(12), eine Lichtemissionsschicht und eine zweite organische Funktionsschicht (13) aufweisen, die über der ersten
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Elektrodenschicht (1) angeordnet sind, die Lichtemissionsschicht eine rotes Licht emittierende Schicht (4), eine
grünes Licht emittierende Schicht (5) sowie eine blaues Licht emittierende Schicht (6) aufweist, optische Kompen-
sationsschichten jeweils zwischen der rotes Licht emittierenden Schicht (4) und der ersten organischen Funktions-
schicht (12) sowie zwischen der grünes Licht emittierenden Schicht (5) und der ersten organischen Funktionsschicht
(12) angeordnet sind, die optischen Kompensationsschichten aus einem ersten Lochtransportmaterial und einem
zweiten Lochtransportmaterial gebildet sind, dadurch gekennzeichnet, dass die Differenz zwischen dem HOMO
Energiepegel des ersten Lochtransportmaterials und dem HOMO-Energiepegel des zweiten Lochtransportmaterials
≤ 0,2 eV ist,
das erste Lochtransportmaterial eine Struktur ausgewählt aus den folgenden Strukturformeln (HTL1-1) bis (HTL1-10)
aufweist:
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das zweite Lochtransportmaterial eine Struktur ausgewählt aus den folgenden Strukturformeln (HTL2-1) bis
(HTL2-18) aufweist:
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2. Organisches elektrolumineszentes Element mit RGB-Pixelbereichen nach Anspruch 1, dadurch gekennzeichnet,
dass die optischen Kompensationsschichten eine optische Kompensationsschicht (10) für rotes Licht, die zwischen
der rotes Licht emittierenden Schicht (4) und der ersten organischen Funktionsschicht (12) angeordnet ist, sowie
eine optische Kompensationsschicht (11) für grünes Licht aufweist, die zwischen der grünes Licht emittierenden
Schicht (5) und der ersten organischen Funktionsschicht (12) angeordnet ist.

3. Organisches elektrolumineszentes Element mit RGB-Pixelbereichen nach Anspruch 2, dadurch gekennzeichnet,
dass das erste Lochtransportmaterial und das zweite Lochtransportmaterial, die in der optischen Kompensations-
schicht (10) für rotes Licht enthalten sind, ein Massenverhältnis von 1:99 bis 99:1 haben.
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4. Organisches elektrolumineszentes Element mit RGB-Pixelbereichen nach Anspruch 2, dadurch gekennzeichnet,
dass das erste Lochtransportmaterial und das zweite Lochtransportmaterial, die in der optischen Kompensations-
schicht (11) für grünes Licht enthalten sind, ein Massenverhältnis von 5:95 bis 50:50 haben.

5. Organisches elektrolumineszentes Element mit RGB-Pixelbereichen nach Anspruch 4, dadurch gekennzeichnet,
dass das erste Lochtransportmaterial und das zweite Lochtransportmaterial, die in der optischen Kompensations-
schicht (11) für grünes Licht enthalten sind, ein Massenverhältnis von 10:90 bis 30:70 haben.

Revendications

1. Dispositif électroluminescent organique à zones de pixels RVB, le dispositif comprenant un substrat, comportant
une première couche d’électrode (1), une pluralité de couches organiques et une seconde couche d’électrode (8)
formées dans l’ordre sur le substrat, les couches organiques comprenant une première couche fonctionnelle orga-
nique (12), une couche électroluminescente et une seconde couche fonctionnelle organique (13) agencées sur la
première couche d’électrode (1), la couche électroluminescente comprenant une couche électroluminescente rouge
(4), une couche électroluminescente verte (5) et une couche électroluminescente bleue (6),
des couches de compensation optique étant agencées respectivement entre la couche électroluminescente rouge
(4) et la première couche fonctionnelle organique (12) ainsi qu’entre la couche électroluminescente verte (5) et la
première couche fonctionnelle organique (12), les couches de compensation optique étant fabriquées à partir d’un
premier matériau de transport de trous et d’un second matériau de transport de trous, caractérisés en ce que la
différence entre le niveau d’énergie HOMO du premier matériau de transport de trous et le niveau d’énergie HOMO
du second matériau de transport de trous est inférieure ou égale à 0,2 eV,
le premier matériau de transport de trous présentant une structure choisie parmi les formules développées suivantes
(HTL1-1) à (HTL1-10) :
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le second matériau de transport de trous présentant une structure choisie parmi les formules développées suivantes
(HTL2-1) à (HTL2-18) :
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2. Le dispositif électroluminescent organique à zones de pixels RVB de la Revendication 1, caractérisé en ce que
les couches de compensation optique comprennent une couche de compensation optique de lumière rouge (10)
agencée entre la couche électroluminescente rouge (4) et la première couche fonctionnelle organique (12), et une
couche de compensation optique de lumière verte (11) agencée entre la couche électroluminescente verte (5) et
la première couche fonctionnelle organique (12).

3. Le dispositif électroluminescent organique à zones de pixels RVB de la Revendication 2, caractérisé en ce que le
premier matériau de transport de trous et le second matériau de transport de trous, contenus dans la couche de
compensation optique de lumière rouge (10), présentent un rapport de masse compris entre 1:99 et 99:1.

4. Le dispositif électroluminescent organique à zones de pixels RVB de la Revendication 2, caractérisé en ce que le
premier matériau de transport de trous et le second matériau de transport de trous, contenus dans la couche de
compensation optique de lumière verte (11), présentent un rapport de masse compris entre 5:95 et 50:50.

5. Le dispositif électroluminescent organique à zones de pixels RVB de la Revendication 4, caractérisé en ce que le
premier matériau de transport de trous et le second matériau de transport de trous, contenus dans la couche de
compensation optique de lumière verte (11), présentent un rapport de masse compris entre 10:90 et 30:70.
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