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(57) ABSTRACT 

An organic electroluminescence device emitting White light 
Which emits White light and exhibits properties sufficient for 
practical applications, i.e., a high efficiency of light emission 
and a long life, is provided. The organic electroluminescence 
device emitting White light comprises a pair of electrodes 
and a layer of a light emitting medium disposed betWeen the 
pair of electrodes, Wherein the layer of a light emitting 
medium comprises a light emitting material emitting blue 
light and a ?uorescent compound having at least one struc 
ture selected from a ?uoranthene skeleton structure, a pen 
tacene skeleton structure and a perylene skeleton structure. 
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ORGANIC ELECTROLUMINESCENCE DEVICE 
EMITTING WHITE LIGHT 

TECHNICAL FIELD 

[0001] The present invention relates to an organic elec 
troluminescence device (hereinafter, electroluminescence 
Will be referred to as EL) emitting While light and, more 
particularly, to an organic EL device having a high e?iciency 
and a long life and emitting White light. 

BACKGROUND ART 

[0002] Electroluminescence devices Which utiliZe elec 
troluminescence shoW high self-distinguishability because 
of the self-emission and are excellent in impact resistance 
because they are completely solid devices. Therefore, elec 
troluminescence devices have been attracting attention for 
application as light emitting devices in various types of 
display apparatus. 

[0003] The electroluminescence devices include inorganic 
electroluminescence devices in Which an inorganic com 
pound is used as the light emitting material and organic 
electroluminescence devices in Which an organic compound 
is used as the light emitting material. Organic electrolumi 
nescence devices have been extensively studied for practical 
application as a light emitting device of the next generation 
because the applied voltage can be decreased to a large 
extent, the siZe of the device can be reduced easily, con 
sumption of electric poWer is small, planar light emission is 
possible and three primary colors are easily emitted. 

[0004] As for the construction of the organic electrolumi 
nescence device, the basic construction comprises an anode/ 
an organic light emitting layer/a cathode. Constructions 
having a hole injecting and transporting layer or an electron 
injecting layer suitably added to the basic construction are 
knoWn. Examples of such construction include the construc 
tion of an anode/a hole injecting and transporting layer/an 
organic light emitting layer/a cathode and the construction 
of an anode/a hole injecting and transporting layer an 
organic light emitting layer/an electron injecting layer/a 
cathode. 

[0005] Recently, organic EL devices for display appara 
tuses have been developed actively. In particular, a device 
Which can emit White light is the major target of the 
development. An organic EL device emitting White light can 
be used as the light source for single color displays and back 
light. Moreover, an organic EL device emitting White light 
can be used for full color display When color ?lters are 
attached to a display apparatus. 

[0006] For examples, an organic EL device emitting White 
light is disclosed in the US. Pat. No. 5,503,910, in Which a 
laminate of a light emitting layer emitting blue light and a 
light emitting layer emitting green light is used as the layer 
of a light emitting medium and a ?uorescent compound 
emitting red light is added to the layer of a light emitting 
medium. An organic EL device emitting White light is 
disclosed in the US. Pat. No. 5,683,828, Which has a layer 
of a light emitting medium obtained by adding a complex 
compound containing boron Which is a ?uorescent com 
pound emitting red light to a light emitting layer emitting 
bluish green light. An organic EL device emitting White light 
is disclosed in Japanese Patent Application Laid-Open No. 
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Heisei 10(1998)-308278, Which has a light emitting medium 
obtained by adding a benZothioxanthene derivative Which is 
a ?uorescent compound emitting red light to a light emitting 
layer emitting bluish green light. 

[0007] HoWever, the device disclosed in the US. Pat. No. 
5,503,910 has an e?iciency of light emission as loW as about 
1 lumen/W and a life as short as about 1,000 hours although 
White light is emitted. The device disclosed in the US. Pat. 
No. 5,683,828 has an efficiency of light emission as loW as 
about 2.6 cd/A although White light is emitted. The device 
disclosed in Japanese Patent Application Laid-Open No. 
Heisei 10(1998)-308278 has an e?iciency of light emission 
as loW as about 1 lumen/W although White light is emitted. 
No devices su?iciently satisfy the requirements for practical 
application With respect to the e?iciency of light emission 
and the life. 

DISCLOSURE OF THE INVENTION 

[0008] The present invention has an object of providing an 
organic EL device emitting White light Which emits White 
light and exhibits properties sufficient for practical applica 
tions, i.e., a high e?iciency of light emission of 5 lumen/W 
or greater and 5 cd/A or greater and a long life of 10,000 
hours or longer. 

[0009] As the result of extensive studies by the present 
inventors to achieve the above object, it Was found that, 
When the layer of a light emitting medium comprises a light 
emitting material emitting blue light and a ?uorescent com 
pound having at least one structure selected from the ?uo 
ranthene skeleton structure, the pentacene structure and the 
perylene structure, an organic EL device comprising this 
layer of a light emitting medium disposed betWeen a pair of 
electrodes has a high e?iciency of light emission and a long 
life and emits White light. The present invention has been 
completed based on this knowledge. 

[0010] The present invention provides an organic elec 
troluminescence device emitting White light Which com 
prises a pair of electrodes and a layer of a light emitting 
medium disposed betWeen the pair of electrodes, Wherein 
the layer of a light emitting medium comprises a light 
emitting material emitting blue light and a ?uorescent com 
pound having at least one structure selected from a ?uoran 
thene skeleton structure, a pentacene skeleton structure and 
a perylene skeleton structure. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] FIG. 1 shoWs an examples of the construction of 
the organic EL device emitting White light of the present 
invention. 

[0012] FIG. 2 shoWs another examples of the construction 
of the organic EL device emitting White light of the present 
invention. 

[0013] FIG. 3 shoWs another examples of the construction 
of the organic EL device emitting White light of the present 
invention. 

[0014] FIG. 4 shoWs another examples of the construction 
of the organic EL device emitting White light of the present 
invention. 

THE MOST PREFERRED EMBODIMENT TO 
CARRY OUT THE INVENTION 

[0015] The organic EL device of the present invention has, 
as shoWn in FIG. 1, a construction comprising a pair of 
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electrodes and a layer of a light emitting medium disposed 
betWeen the pair of electrodes. 

[0016] The layer of a light emitting medium comprises a 
light emitting material emitting blue light and a ?uorescent 
compound having at least one structure selected from the 
?uoranthene skeleton structure, the pentacene skeleton 
structure and the perylene skeleton structure. 

[0017] The layer of a light emitting medium comprises 
organic compounds as the main components thereof and is 
a medium providing a ?eld for transportation and recombi 
nation of electrons and holes Which are injected from the 
electrodes. This layer may comprise a single layer or a 
plurality of layers. When the layer of a light emitting 
medium comprises a plurality of layers, the layers com 
prised in the layer of a light emitting medium include a hole 
injecting layer, a hole transporting layer, a light emitting 
layer and an electron transporting layer. 

[0018] In the present invention, various constructions of 
the layers can be used. 

[0019] (1) In the ?rst construction, similarly to the con 
struction shoWn in FIG. 1, the layer of a light emitting 
medium comprises light emitting layer A Which comprises 
the light emitting material emitting blue light and the 
?uorescent compound. 

[0020] The layer of a light emitting medium may comprise 
a light emitting layer emitting blue light and light emitting 
layer A described above. 

[0021] In this construction, the layer of a light emitting 
medium may comprise light emitting layer A and organic 
layers other than light emitting layer A. For example, as 
shoWn in FIG. 2, light emitting layer A may be laminated 
With a charge transporting layer such as a hole injecting 
layer, a hole transporting layer and an electron transporting 
layer. The charge transporting layer and light emitting layer 
A may be laminated in the order reverse to that shoWn in 
FIG. 2. Layers other than the charge transporting layers such 
as an electron barrier layer, a hole barrier layer, an organic 
semiconductive layer, an inorganic semiconductive layer 
and a layer for improvement of adhesion may also be 
contained in the laminate. 

[0022] It is preferable that light emitting layer A described 
above comprises the light emitting material emitting blue 
light and a ?uorescent dopant emitting blue light and/or that 
the light emitting layer emitting blue light comprises the 
light emitting material emitting blue light and a ?uorescent 
dopant emitting blue light. 

[0023] (2) In the second construction, as shoWn in FIG. 3, 
the layer of a light emitting medium comprises light emitting 
layer B comprising the light emitting material emitting blue 
light and a layer comprising the ?uorescent compound. The 
layer comprising the ?uorescent compound and light emit 
ting layer B may be laminated in the order reverse to that 
shoWn in FIG. 3. Charge transporting layers and other layers 
such as an electron barrier layer, a hole barrier layer, an 

organic semiconductive layer, an inorganic semiconductive 
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layer and a layer for improvement of adhesion may be 
disposed betWeen the layer comprising the ?uorescent com 
pound or light emitting layer B and the electrodes. 

[0024] In this construction, it is preferable that light emit 
ting layer B is a light emitting layer emitting blue light, the 
layer comprising the ?uorescent compound is a light emit 
ting layer Which comprises a light emitting material and the 
?uorescent compound and emits yelloW, orange or red light 
and the light emitting layer emitting blue light comprises a 
light emitting material emitting blue light and a dopant 
emitting blue light. As the light emitting material comprised 
in the layer comprising the ?uorescent compound, a light 
emitting material emitting blue or green light is preferable. 

[0025] (3) In the third construction, as shoWn in FIG. 4, 
the layer of light emitting medium comprises a light emitting 
layer emitting blue light and a layer of the ?uorescent 
compound. The layer of the ?uorescent compound and the 
light emitting layer emitting blue light may be laminated in 
the order reverse to that shoWn in FIG. 4. Charge transport 
ing layers and other layers such as an electron barrier layer, 
a hole barrier layer, an organic semiconductive layer, an 
inorganic semiconductive layer and a layer for improvement 
of adhesion may be disposed betWeen the layer of the 
?uorescent compound or the light emitting layer emitting 
blue light and the electrodes. 

[0026] The layer of the ?uorescent compound is a layer 
Which contains 20 to 100% by Weight of the ?uorescent 
compound and emits yelloW, orange or red light. In the 
above construction, it is preferable that the light emitting 
layer is a light emitting layer emitting blue light and the 
layer of the ?uorescent compound is a light emitting layer 
Which comprises the ?uorescent compound and emits yel 
loW, orange or red light. It is more preferable that the light 
emitting layer emitting blue light comprises the light emit 
ting material emitting blue light and a ?uorescent dopant 
emitting blue light. As the light emitting material comprised 
in the layer of the ?uorescent compound, a light emitting 
material emitting blue or green light is preferable. 

[0027] As described above, in the ?rst to third construc 
tions, light emitting layer A, light emitting layer B and the 
light emitting layer emitting blue light may comprise the 
light emitting material emitting blue light and the ?uorescent 
dopant emitting blue light so that the property to emit blue 
light is enhanced. The ?uorescent dopant emitting blue light 
is a compound Which is added to enhance the property of the 
light emitting layer. Preferable examples of the ?uorescent 
dopant emitting blue light include styrylamines, styryl com 
pounds substituted With an amine and compounds having a 
condensed aromatic ring. The ?uorescent dopant emitting 
blue light is added in an amount of 0.1 to 20% by Weight. It 
is preferable that the ioniZation energy of the ?uorescent 
dopant emitting blue light is smaller than the ioniZation 
energy of the main components so that the property for 
charge injection is improved. 

[0028] The layer of a light emitting medium described 
above may comprise a hole transporting material or a hole 
injecting material. 
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[0029] The layer of a light emitting medium described 
above may comprise a hole transporting layer or a hole 
injecting layer. 

[0030] The layer of a light emitting medium described 
above may comprise an electron transporting material or an 
electron injecting material. 

[0031] The layer of a light emitting medium described 
above may comprise an electron transporting layer or an 
electron injecting layer. 

[0032] It is preferable that the layer of a light emitting 
medium contacting the anode contains an oxidiZing agent. 
As the oxidiZing agent contained in the layer of a light 
emitting medium, an oxidiZing agent having the electron 
accepting property or an electron acceptor is preferable. 
Preferable examples of the oxidiZing agent include LeWis 
acids, various types of quinone derivatives, dicyanoquin 
odimethane derivatives and salts formed from aromatic 
amines and LeWis acids. Preferable examples of the LeWis 
acid include iron chloride, antimony chloride and aluminum 
chloride. 

[0033] It is preferable that the organic light emitting 
medium contacting the cathode contains a reducing agent. 
Preferable examples of the reducing agent include alkali 
metals, alkaline earth metals, alkali metal oxides, alkaline 
earth metal oxides, oxides of rare earth elements, alkali 
metal halides, alkaline earth metal halides, halides of rare 
earth elements and complex compounds formed from alkali 
metals and aromatic compounds. Preferable examples of the 
alkali metal include Cs, Li, Na and K. 

[0034] Alayer of an inorganic compound may be disposed 
betWeen at least one of the electrodes and the layer of a light 
emitting medium. Preferable examples of the inorganic 
compound used in the layer of an inorganic compound 
include various types of oxides, nitrides and oxide nitrides 
such as alkali metal oxides, alkaline earth metal oxides, 
oxides of rare earth elements, alkali metal halides, alkaline 
earth metal halides, halides of rare earth elements, SiOX, 
AlOX, SiNX, SiON, AlON, GeOX, LiOX, LiON, TiOX, TiON, 
TaOX, TaON, TaNX and C. In particular, as the component of 
the layer contacting the anode, SiOX, AlOX, SiNX, SiON, 
AlON, GeOX and C are preferable since a stable interface 
layer for injection is formed. As the component of the layer 
contacting the cathode, LiF, MgF2, CaF2 and NaF are 
preferable. 

[0035] Examples of the ?uorescent compound having at 
least one structure selected form the ?uoranthene skeleton 

structure and the perylene skeleton structure, Which is used 
in the present invention, include compounds represented by 
general formulae [1‘], [2‘] and [1] to [18] shoWn in the 
folloWing. 

[0036] In the above formulae, Z represents a tetravalent 
group represented by any of the folloWing general formulae 
(1) to (6): 
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(1) 
R1 R2 

R3 

R4 

R5 R0 

R6 R7 

(2) 
R9 R10 

R8 R11 

R15 R12 

R14 R13 

(3) 
R16 R17 

1 18 W N 76 

R20 R19 

(4) 
R22 R23 

24 

R7 iiél 
R26 R25 



US 2005/0129982 A1 

-continued 

(5) 
R29 R30 

R28 R31 

R32 

R37 

R33 

R36 

R35 R34 

(6) 
R40 

R39 

R38 

R41 

R42 

R43 

[0037] X and Y each independently represent a divalent 
group represented by any of the following general 
formulae (7) to (10): 

(7) 
R44 

R45 

R46 

R47 

(8) 
R49 R48 

R50 Rig 
R52 R53 
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-continued 
(9) 

R55 

R56 R54 

R57 

R58 

R59 R61 

R60 

(10) 
R63 R62 

R64 

R65 

R66 R67 

[0038] and 
[0039] W represents a divalent group represented by 

any of the following general forrnulae (11) to (13): 

(1 1) 
R70 R69 

R71 R68 

R72 

R73 

R74 R77 

R75 R76 
(1 2) 

R79 R78 
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-continued 

(13) 

[0040] In the above general formulae (1) to (13), R0 to R99 
each independently represent hydrogen atom, a halogen 
atom, cyano group, a substituted or unsubstituted alkyl 
group having 1 to 20 carbon atoms, a substituted or unsub 
stituted cycloalkyl group having 6 to 10 carbon atoms, a 
substituted or unsubstituted alkoXy group having 1 to 20 
carbon atoms, a substituted or unsubstituted amino group 

having 1 to 30 carbon atoms, a substituted or unsubstituted 

aryloXy group having 6 to 20 carbon atoms, a substituted or 
unsubstituted alkoXycarbonyl group having 1 to 20 carbon 
atoms, a substituted or unsubstituted aralkyl group having 6 
to 30 carbon atoms, a substituted or unsubstituted aromatic 

hydrocarbon group having 6 to 30 carbon atoms or a 
substituted or unsubstituted heterocyclic group having 5 to 
30 carbon atoms, and adjacent groups represented by R0 to 
R99 may be bonded to each other to form a cyclic structure. 
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-continued 

[3] 

14 13 X12 11 10 X X X X 

X1 /\ X9 

X2 Y X8 
X3 X4 X5 X6 X7 

[4] 

X16 X15 X14 X13 X12 X11 

X1 X10 

X2 X9 

X3 X4 X5 X6 X7 X8 

[5] 

X1 X18 X17 X16 X15 X14 X13 

X3 C). .@> X11 
X4 X5 X6 X7 X8 X9 X10 

[6] 

X12 X11 X10 X9 

X1 
X8 

X7 
R2 

X3 X4 X5 X6 

[7] 

X14 X13 X12 X11 X10 

X1 
X9 

X8 
X2 

X3 X4 X5 X6 X7 
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-continued 
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-continued 

[0041] In the above general formulae [1] to [16], X1 to X20 
each independently represent hydrogen atom, a linear, 
branched or cyclic alkyl group having 1 to 20 carbon atoms, 
a linear, branched or cyclic alkoXy group having 1 to 20 
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carbon atoms, a substituted or unsubstituted aryl group 
having 6 to 30 carbon atoms, a substituted or unsubstituted 
aryloXy group having 6 to 30 carbon atoms, a substituted or 
unsubstituted arylamino group having 6 to 30 carbon atoms, 
a substituted or unsubstituted alkylamino group having 1 to 
30 carbon atoms, a substituted or unsubstituted arylalky 
lamino group having 7 to 30 carbon atoms or a substituted 
or unsubstituted alkenyl group having 8 to 30 carbon atoms, 
adjacent substituents and adjacent groups represented by X1 
to X20 may be bonded to each other to form a cyclic 
structure, and, When the adjacent substituents are aromatic 
groups, the substituents may the same group. 

[0042] It is preferable that the compounds represented by 
general formulae [1] to [16] have an amino group or an 
alkenyl group. 

[17] 

R5 R16 R15 R14 R13 

R1 /\ \N R12 
R2/ R3 

/ 
R6 N 

y \R4 
R7 R8 R9 R10 R11 

[18] 

R5 R16 R15 R14 R13 

R1 /\ R12 
R3 R3 
\ / 
N N 

R4 \/ \R4 
R7 R8 R9 R10 R11 

[0043] In the above general formulae [17] and [18], R1 to 
R4 each independently represent an alkyl group having 1 to 
20 carbon atoms, a substituted or unsubstituted aryl group 
having 6 to 30 carbon atoms, any of a pair of groups 
represented by R1 and R2 and a pair of groups represented by 
R3 and R4 may be bonded to each other through a carbon 
carbon bond, —O— or —S—, R5 to R16 each independently 
represent hydrogen atom, a linear, branched or cyclic alkyl 
group having 1 to 20 carbon atoms, a linear, branched or 
cyclic alkoXy group having 1 to 20 carbon atoms, a substi 
tuted or unsubstituted aryl group having 6 to 30 carbon 
atoms, a substituted or unsubstituted aryloXy group having 
6 to 30 carbon atoms, a substituted or unsubstituted ary 
lamino group having 6 to 30 carbon atoms, a substituted or 
unsubstituted alkylamino group having 1 to 30 carbon 
atoms, a substituted or unsubstituted arylalkylamino group 
having 7 to 30 carbon atoms or a substituted or unsubstituted 
alkenyl group having 8 to 30 carbon atoms, and adjacent 
substituents and adjacent groups represented by R5 to R16 
may be bonded to each other to form a cyclic structure. It is 
preferable that at least one of the substituents represented by 
R5 to R16 in the above general formulae has an amine or an 
alkenyl group. 
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[0044] Examples of the ?uorescent compound having at 
least one pentacene skeleton structure, Which is used in the 
present invention, include compounds represented by for 
mulae [19] and [20] shoWn in the folloWing. 

19 
R1 R14 R13 R12 R11 [ ] 

R2 R10 

R3 : : : : : R9 
R4 R5 R6 R7 R8 

[0045] In the above general formula [19], R1 to R14 each 
independently represents hydrogen atom, an alkyl group 
having 1 to 10 carbon atoms, an aryloXy group having 6 to 
20 carbon atoms, an arylalkyl group having 6 to 20 carbon 
atoms, an aryl group having 6 to 30 carbon atoms, an 
arylamino group having 6 to 30 carbon atoms, an alkylamino 
group having 2 to 20 carbon atoms or an arylalkylamino 
group having 6 to 30 carbon atoms, the groups represented 
by R1 to R14 may be substituted, and at least one pair of 
groups represented by R1 to R14 Which are adjacent to each 
other are not hydrogen atom and form a cyclic structure. 

20 
R1 R14 Arl R12 R11 [ ] 

R2 R10 

R3 : : : : : R9 
R4 R5 Arz R7 R8 

[0046] In the above general formula [20], R15 to R26 each 
independently represent hydrogen atom, an alkyl group 
having 1 to 10 carbon atoms, an aryloXy group having 6 to 
20 carbon atoms, an arylalkyl group having 6 to 20 carbon 
atoms, an aryl group having 6 to 30 carbon atoms, an 
arylamino group having 6 to 30 carbon atoms, an alkylamino 
group having 2 to 20 carbon atoms or an arylalkylamino 
group having 6 to 30 carbon atoms, the groups represented 
by R15 to R26 may be substituted, at least one pair of groups 
represented by R15 to R26 Which are adjacent to each other 
are not hydrogen atom and form a cyclic structure, and Ar1 
and Ar2 each represent a substituted or unsubstituted aryl 
group having 6 to 30 carbon atoms or a substituted or 
unsubstituted heterocyclic group having 5 to 30 carbon 
atoms. 

[0047] It is preferable that the ?uorescent compound hav 
ing the ?uoranthene skeleton structure or the perylene 
skeleton structure has an electron-donating group so that a 
high efficiency and a long life are achieved. As the electron 
donating group, substituted and unsubstituted arylamino 
groups are preferable. 

[0048] It is preferable that the ?uorescent compound hav 
ing the ?uoranthene skeleton structure, the perylene skeleton 
structure or the pentacene skeleton structure has 5 or more 
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condensed rings and more preferably 6 or more condensed 
rings since the ?uorescent compound having this structure 
has the peak Wavelength of ?uorescence at 540 to 650 nm 
and the light emitted from the light emitting material emit 
ting blue light and the light emitted from the ?uorescent 
compound are combined so as to emit White light. 

[0049] It is preferable that the ?uorescent compound has a 
plurality of the ?uoranthene skeleton structures or a plurality 
of the perylene skeleton structure since the emitted light is 
in the region of yelloW to red. It is more preferable that the 
?uorescent compound has an electron-donating group and 
the ?uoranthene skeleton structure or the perylene skeleton 
structure and has the peak Wavelength of ?uorescence at 540 
to 650 nm. 

[0050] It is preferable that the light emitting material 
emitting blue light used in the present invention is a styryl 
derivative, an anthracene derivative or an aromatic amine. 

[0051] It is preferable that the styryl derivative described 
above is at least one compound selected from distyryl 
derivatives, tristyryl derivatives, tetrastyryl derivatives and 
styrylamine derivatives. 

[0052] It is preferable that the anthracene derivative 
described above is a compound having the phenylanthracene 
skeleton structure. 

[0053] It is preferable that the aromatic amine described 
above is a compound having 2 to 4 nitrogen atoms Which are 
substituted With an aromatic group and more preferably a 
compound having 2 to 4 nitrogen atoms Which are substi 
tuted With an aromatic group and having at least one alkenyl 
group. 

[0054] Examples of the styryl derivative and the 
anthracene derivative described above include compounds 
represented by general formulae to [v] shoWn belloW. 
Examples of the aromatic amine described above include 
compounds represented by general formulae [vi] and [vii] 
shoWn beloW; 

[0055] In the above general formula, R1’ to R10’ each 
independently represent hydrogen atom, a halogen atom, 
cyano group, nitro group, a substituted or unsubstituted alkyl 
group having 1 to 20 carbon atoms, a substituted or unsub 
stituted alkoXy group having 1 to 20 carbon atoms, a 
substituted or unsubstituted aryloXy group having 6 to 30 
groups, a substituted or unsubstituted alkylthio group having 
1 to 20 carbon atoms, a substituted or unsubstituted arylthio 
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group having 6 to 30 carbon atoms, a substituted or unsub 
stituted arylalkyl group having 7 to 30 carbon atoms, an 
unsubstituted single ring group having 5 to 30 carbon atoms, 
a substituted or unsubstituted condensed multi-ring group 
having 10 to 30 carbon atoms or a substituted or unsubsti 
tuted heterocyclic group having 5 to 30 carbon atoms. 

[0056] Ar1 and Ar2 each independently represent a substi 
tuted or unsubstituted aryl group having 6 to 30 carbon 
atoms or a substituted or unsubstituted alkenyl group. The 
substituent in the above groups is a substituted or unsubsti 
tuted alkyl group having 1 to 20 carbon atoms, a substituted 
or unsubstituted alkoXy groups having 1 to 20 carbon atoms, 
a substituted or unsubstituted aryloXy group having 6 to 30 
carbon atoms, a substituted or unsubstituted alkylthio group 
having 1 to 20 carbon atoms, a substituted or unsubstituted 
arylthio group having 6 to 30 carbon atoms, a substituted or 
unsubstituted arylalkyl group having 7 to 30 carbon atoms, 
an unsubstituted single ring group having 5 to 30 carbon 
atoms, a substituted or unsubstituted condensed multi-ring 
group having 10 to 30 carbon atoms or a substituted or 
unsubstituted heterocyclic group having 5 to 30 carbon 
atoms. 

[0057] In the above general formula, R1’ to R10’ each 
independently represent hydrogen atom, a halogen atom, 
cyano group, nitro group, a substituted or unsubstituted alkyl 
group having 1 to 20 carbon atoms, a substituted or unsub 
stituted alkoXy group having 1 to 20 carbon atoms, a 
substituted or unsubstituted aryloXy group having 6 to 30 
groups, a substituted or unsubstituted alkylthio group having 
1 to 20 carbon atoms, a substituted or unsubstituted arylthio 
group having 6 to 30 carbon atoms, a substituted or unsub 
stituted arylalkyl group having 7 to 30 carbon atoms, an 
unsubstituted single ring group having 5 to 30 carbon atoms, 
a substituted or unsubstituted condensed multi-ring group 
having 10 to 30 carbon atoms or a substituted or unsubsti 
tuted heterocyclic group having 5 to 30 carbon atoms. 

[0058] Ar3 and Ar4 each independently represent a substi 
tuted or unsubstituted aryl group having 6 to 30 carbon 
atoms or a substituted or unsubstituted alkenyl group. The 
substituent in the above groups is a substituted or unsubsti 
tuted alkyl group having 1 to 20 carbon atoms, a substituted 
or unsubstituted alkoXy groups having 1 to 20 carbon atoms, 
a substituted or unsubstituted aryloXy group having 6 to 30 
carbon atoms, a substituted or unsubstituted alkylthio group 
having 1 to 20 carbon atoms, a substituted or unsubstituted 
arylthio group having 6 to 30 carbon atoms, a substituted or 
unsubstituted arylalkyl group having 7 to 30 carbon atoms, 
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an unsubstituted single ring group having 5 to 30 carbon 
atoms, a substituted or unsubstituted condensed multi-ring 
group having 10 to 30 carbon atoms, a substituted or 
unsubstituted heterocyclic group having 5 to 30 carbon 
atoms or a substituted or unsubstituted alkenyl group having 
4 to 40 carbon atoms. 

[0059] n represents a number of 1 to 3, m represents a 
number of 1 to 3 and n+mi2. 

[0060] In the above general formula [ii], R1’ to R8’ each 
independently represent hydrogen atom, a halogen atom, 
cyano group, nitro group, a substituted or unsubstituted alkyl 
group having 1 to 20 carbon atoms, a substituted or unsub 
stituted alkoXy group having 1 to 20 carbon atoms, a 
substituted or unsubstituted aryloXy group having 6 to 30 
groups, a substituted or unsubstituted alkylthio group having 
1 to 20 carbon atoms, a substituted or unsubstituted arylthio 

group having 6 to 30 carbon atoms, a substituted or unsub 
stituted arylalkyl group having 7 to 30 carbon atoms, an 
unsubstituted single ring group having 5 to 30 carbon atoms, 
a substituted or unsubstituted condensed multi-ring group 
having 10 to 30 carbon atoms or a substituted or unsubsti 

tuted heterocyclic group having 5 to 30 carbon atoms. 

[0061] Ar3 and Ar4 each independently represent a substi 
tuted or unsubstituted aryl group having 6 to 30 carbon 
atoms or a substituted or unsubstituted alkenyl group. The 

substituent in the above groups is a substituted or unsubsti 

tuted alkyl group having 1 to 20 carbon atoms, a substituted 
or unsubstituted alkoXy groups having 1 to 20 carbon atoms, 
a substituted or unsubstituted aryloXy group having 6 to 30 
carbon atoms, a substituted or unsubstituted alkylthio group 
having 1 to 20 carbon atoms, a substituted or unsubstituted 
arylthio group having 6 to 30 carbon atoms, a substituted or 
unsubstituted arylalkyl group having 6 to 30 carbon atoms, 
an unsubstituted single ring group having 5 to 30 carbon 
atoms, a substituted or unsubstituted condensed multi-ring 
group having 10 to 30 carbon atoms, a substituted or 
unsubstituted heterocyclic group having 5 to 30 carbon 
atoms or a substituted or unsubstituted alkenyl group having 
4 to 40 carbon atoms. 
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[iv] 

[0062] In the above general formula, R1" to R10" each 
independently represent hydrogen atom, an alkenyl group, 
an alkyl group, a cycloalkyl group, an aryl group Which may 
be substituted, an alkoXy group, an aryloXy group, an 
alkylamino group, an arylamino group or a heterocyclic 
group Which may be substituted a and b each represent an 

integer of 1 to 5 and, When any of a and b represents an 
integer of 2 or greater, a plurality of R1" or R2" may represent 
the same or different groups, a plurality of groups repre 

sented by R1" or R2" may be bonded to each other to form 
a ring, and a pair of groups represented by R3" and R4", R5" 
and R6", R7" and R8" or R9" and R10" may form a ring via the 
bonding Within the pair. L1 represents a single bond, —O—, 
—S—, —N(R)—, R representing an alkyl group or an aryl 
group Which may be substituted, or an arylene group. 

(R1656 (R1150 

” R20” R18 

we 1 
R19” 

[0063] In the above general formula, R11" to R20" each 
independently represent hydrogen atom, an alkenyl group, 
an alkyl group, a cycloalkyl group, an aryl group, an alkoXy 
group, an aryloXy group, an alkylamino group, an arylamino 
group or a heterocyclic group Which may be substituted. c, 

d, e and f each represent an integer of 1 to 5 and, When any 
of c, d, e and f represents an integer of 2 or greater, a 
plurality of R11", R12", R16" or R17" may represent the same 
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or different groups, a plurality of groups represented by R11", 
R12", R16" or R17" may be bonded to each other to form a 

ring and a pair of groups represented by R13" and R14" or 
R18" and R19" may form a ring via the bonding Within the 

pair. L2 represents a single bond, —O—, —S—, —N(R)—, 
R representing an alkyl group or an aryl group Which may 

be substituted, or an arylene group. 

[0064] In the above general formula, Ar3', Ar4' and Ars' 
each independently represent a substituted or unsubstituted 

monovalent aromatic group having 6 to 40 carbon atoms, at 
least one of the groups represented by Ar3' to Ars' may have 
a styryl group and g represents an integer of 1 to 4. 

[0065] In the above general formula, Ar?', Ar7' Arg', Ar11v 
and Ar12 each independently represent a substituted or 
unsubstituted monovalent aromatic group having 6 to 40 
carbon atoms, Ar8' and Arlo' each independently represent a 
substituted or unsubstituted divalent aromatic group having 

6 to 40 carbon atoms, at least one of the groups represented 

by Ar6' to Ar12v may have styryl group or styrylene group and 
h and k each represent an integer of 0 to 2. 

[0066] It is preferable that the above ?uorescent dopant 
emitting blue light is at least one compound selected from 
styrylamines, styryl compounds substituted With an amine 
and compounds having a condensed aromatic ring. 

[0067] Examples of the above styrylamine and the above 
styryl compound substituted With an amine include com 

pounds represented by general formulae [viii] and shoWn beloW. Examples of the above compound having a 

condensed aromatic ring include compounds represented by 
general formula shoWn beloW. 
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[viii] 
Ar2 
/ 

Ail N\ 
Ar3 

P 

[0068] In the above general formula, Ar1 ", Arz" and Ar3" 
each independently represent a substituted or unsubstituted 
arylene group having 6 to 40 carbon atoms, at least one of 
the groups represented by Arl" to Ar3" has styryl group and 
p represents an integer of 1 to 3. 

[0069] In the above general formula, Ar4" and Ars" each 
independently represent an arylene group having 6 to 30 
carbon atoms, E1 and E2 each independently represent an 
aryl group having 6 to 30 carbon atoms, an alkyl group, 
hydrogen atom or cyano group, q represents an integer of 1 
to 3 and at least one of U and V represents a substituent 

having an amino group. It is preferable that the amino group 
is an arylamino group. 

(Ag; [X] 

[0070] In the above general formula, Arepresents an alkyl 
group or an alkoxy group having 1 to 16 carbon atoms, a 
substituted or unsubstituted aryl group having 6 to 30 carbon 
atoms, a substituted or unsubstituted alkylamino group 
having 6 to 30 carbon atoms or a substituted or unsubstituted 

arylamino group having 6 to 30 carbon atoms, B represents 
a condensed aromatic ring group having 10 to 40 carbon 
atoms and r represents an integer of 1 to 4. 

[0071] The present invention Will be described more spe 
ci?cally With reference to examples in the folloWing. HoW 
ever, the present invention is not limited to the examples. 

EXAMPLE 1 

Preparation of an Organic EL Device (An Example 
of the First Construction: The Fluoranthene 

Skeleton Structure) 
[0072] A glass substrate of 25 mm><75 mm><1.1 mm thick 
ness having a transparent electrode line of ITO (In—Sn—O) 
(manufactured by GEOMATEC Company) Was cleaned 
With isopropyl alcohol for 5 minutes under application of 
ultrasonic Wave and treated by the UV oZone cleaning for 30 
minutes. The cleaned glass substrate having a transparent 
electrode line Was attached to a substrate holder in a vacuum 
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vapor deposition apparatus. On the face of the substrate on 

Which the transparent electrode line Was disposed, a ?lm of 

N,N‘-bis(N,N‘-diphenyl-4-aminphenyl)-N,N-diphenyl-4,4‘ 
diamino-1,1‘-biphenyl (a TPD232 ?lm) having a thickness 
of 60 nm Was formed in a manner such that the ?lm covered 

the transparent electrode line. The TPD232 ?lm Worked as 

the hole injecting layer. Then, a ?lm of 4,4‘-bis[N-(1 
naphthyl)-N-phenylamino]biphenyl (an NPD ?lm) having a 
thickness of 20 nm Was formed on the TPD232 ?lm. The 

NPD ?lm Worked as the hole transporting layer. On the NPD 

?lm, a styryl derivative DPVBi having the structure shoWn 

beloW and a ?uorescent compound E1 having the structure 

also shoWn beloW (the peak Wavelength of ?uorescence: 5 65 
nm) Were vapor deposited in amounts such that the ratio of 

the amounts by Weight Was 4010.04 and a ?lm having a 

thickness of 40 nm Was formed. This ?lm Worked as the light 

emitting layer emitting White light. On the ?lm formed 
above, a ?lm of tris(8-quinolinol) aluminum (an Alq ?lm) 
having a thickness of 20 nm Was formed. The Alq ?lm 

Worked as the electron injecting layer. Subsequently, Li 

(lithium, manufactured by SAES GETTERS Company) and 
Alq Were binary vapor deposited and an AlqzLi ?lm Was 

formed as the electron injecting layer (a cathode). On the 
formed AlqzLi ?lm, aluminum metal Was vapor deposited 
and a metal cathode Was formed. Thus, an organic EL device 

Was formed. 

[0073] The properties of the obtained organic EL device 
Were evaluated. A direct voltage of 5 V Was applied in a 

condition such that the ITO anode Was connected to the 

positive electrode (+) and the aluminum cathode Was con 

nected to the negative electrode White light Was emitted 

at a luminance of 181 cd/m2, a maXimum luminance of 

110,000 cd/m2 and an efficiency of light emission of 8.8 

cd/A. The chromaticity coordinates Were (0.36, 0.32) and 
emission of White light could be con?rmed. The life Was as 

long as 1,800 hours When the device Was driven under a 

constant current driving at an initial luminance of 1,000 

cd/m2. 

(DPVBi) 
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EXAMPLE 2 

Preparation of an Organic EL Device (An EXample 
of the Second Construction: The Fluoranthene 

Skeleton Structure) 
[0074] A glass substrate of 25 mm><75 mm><1.1 mm thick 
ness having a transparent electrode line of ITO (In—Sn—O) 
(manufactured by GEOMATEC Company) Was cleaned 
With isopropyl alcohol for 5 minutes under application of 
ultrasonic Wave and treated by the UV oZone cleaning for 30 
minutes. The cleaned glass substrate having a transparent 
electrode line Was attached to a substrate holder in a vacuum 

vapor deposition apparatus. On the face of the substrate on 
Which the transparent electrode line Was disposed, a TPD232 
?lm having a thickness of 60 nm Was formed in a manner 

such that the ?lm covered the transparent electrode line. The 
TPD232 ?lm Worked as the hole injecting layer. Then, an 
NPD ?lm having a thickness of 20 nm Was formed on the 

TPD232 ?lm. When the NPD ?lm Was formed, the ?uores 
cent compound described above (E1) Was added in an 
amount such that the amounts by Weight of NPD to E1 was 
20:01. The NPD ?lm Worked as the light emitting layer 
emitting yelloWish orange light and having the hole trans 
porting property. On the NPD ?lm, a ?lm of DPVBi having 
a thickness of 40 nm Was formed as the light emitting layer 
emitting blue light. On the ?lm formed above, an Alq ?lm 
having a thickness of 20 nm Was formed. The Alq ?lm 
Worked as the electron injecting layer. Subsequently, Li 
(lithium, manufactured by SAES GETTERS Company) and 
Alq Were binary vapor deposited and an AlqzLi ?lm Was 
formed as the electron injecting layer (a cathode). On the 
formed AlqzLi ?lm, aluminum metal Was vapor deposited 
and a metal cathode Was formed. Thus, an organic EL device 
Was formed. 

[0075] The properties of the obtained organic EL device 
Were evaluated. A direct voltage of 5 V Was applied in a 
condition such that the ITO anode Was connected to the 
positive electrode (+) and the aluminum cathode Was con 
nected to the negative electrode White light Was emitted 
at a luminance of 151 cd/m2, a maXimum luminance of 
80,000 cd/m2 and an ef?ciency of light emission of 6.8 cd/A. 
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The life Was as long as 1,100 hours When the device Was 
driven under a constant voltage at an initial luminance of 
1,000 cd/m2. 

EXAMPLE 3 

Preparation of an Organic EL Device (An Example 
of the Third Construction: The Fluoranthene 

Skeleton Structure) 

[0076] A glass substrate of 25 mm><75 mm><1.1 mm thick 
ness having a transparent electrode line of ITO (In—Sn—O) 
(manufactured by GEOMATEC Company) Was cleaned 
With isopropyl alcohol for 5 minutes under application of 
ultrasonic Wave and treated by the UV oZone cleaning for 30 
minutes. The cleaned glass substrate having a transparent 
electrode line Was attached to a substrate holder in a vacuum 

vapor deposition apparatus. On the face of the substrate on 
Which the transparent electrode line Was disposed, a TPD232 
?lm having a thickness of 60 nm Was formed in a manner 

such that the ?lm covered the transparent electrode line. The 
TPD232 ?lm Worked as the hole injecting layer. Then, an 
NPD ?lm having a thickness of 20 nm Was formed on the 

TPD232 ?lm. The NPD ?lm Worked as the hole transporting 
layer. On the NPD ?lm, the ?uorescent compound (E1) 
described above Was vapor deposited and a ?lm having a 
thickness of 3 nm Was formed. This ?lm Worked as the layer 

of a ?uorescent compound and emitted orange light. On the 
thus formed ?lm, a styryl derivative DPVBi Was vapor 
deposited and a ?lm having a thickness of 40 nm Was 

formed. This ?lm Worked as the light emitting layer emitting 
blue light. On the ?lm formed above, an Alq ?lm having a 
thickness of 20 nm Was formed. The Alq ?lm Worked as the 

electron injecting layer. Subsequently, Li (lithium, manu 
factured by SAES GETTERS Company) and Alq Were 
binary vapor deposited and an Alq:Li ?lm Was formed as the 
electron injecting layer (a cathode). On the formed Alq:Li 
?lm, aluminum metal Was vapor deposited and a metal 
cathode Was formed. Thus, an organic EL device Was 
formed. 

[0077] The properties of the obtained organic EL device 
Were evaluated. A direct voltage of 5 V Was applied in a 
condition such that the ITO anode Was connected to the 

positive electrode (+) and the aluminum cathode Was con 
nected to the negative electrode White light Was emitted 
at a luminance of 131 cd/m2, a maximum luminance of 

60,000 cd/m2 and an ef?ciency of light emission of 5.8 cd/A. 
The life Was as long as 1,400 hours When the device Was 

driven under a constant voltage at an initial luminance of 

1,000 cd/m2. 

EXAMPLE 4 

Preparation of an Organic EL Device (An Example 
of Adding a Hole Transporting Material to the 

Light Emitting Layer) 

[0078] A glass substrate of 25 mm><75 mm><1.1 mm thick 
ness having a transparent electrode line of ITO (In—Sn—O) 
(manufactured by GEOMATEC Company) Was cleaned 
With isopropyl alcohol for 5 minutes under application of 
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ultrasonic Wave and treated by the UV oZone cleaning for 30 
minutes. The cleaned glass substrate having a transparent 
electrode line Was attached to a substrate holder in a vacuum 

vapor deposition apparatus. On the face of the substrate on 
Which the transparent electrode line Was disposed, a TPD232 
?lm having a thickness of 60 nm Was formed in a manner 

such that the ?lm covered the transparent electrode line. The 
TPD232 ?lm Worked as the hole injecting layer. Then, an 
NPD ?lm having a thickness of 20 nm Was formed on the 

TPD232 ?lm. The NPD ?lm Worked as the hole transporting 
layer. On the NPD ?lm, the ?uorescent compound described 
above (E1), NPD as the hole transporting material and a 
styryl derivative DPVBi as the material emitting blue light 
Were mixed in amounts such that the ratio of the amounts by 
Weight Was 20:20:0.04 and a ?lm Was formed from the 

mixture. This ?lm Worked as the light emitting layer emit 
ting White light. On the ?lm formed above, an Alq ?lm 
having a thickness of 20 nm Was formed. The Alq ?lm 
Worked as the electron injecting layer. Subsequently, Li 
(lithium, manufactured by SAES GETTERS Company) and 
Alq Were binary vapor deposited and an Alq:Li ?lm Was 
formed as the electron injecting layer (a cathode). On the 
formed Alq:Li ?lm, aluminum metal Was vapor deposited 
and a metal cathode Was formed. Thus, an organic EL device 
Was formed. 

[0079] The properties of the obtained organic EL device 
Were evaluated. A direct voltage of 5 V Was applied in a 
condition such that the ITO anode Was connected to the 
positive electrode (+) and the aluminum cathode Was con 
nected to the negative electrode White light Was emitted 
at a luminance of 131 cd/m2, a maximum luminance of 

120,000 cd/m2 and an ef?ciency of light emission of 8.0 
cd/A. The life Was as long as 2,000 hours When the device 
Was driven under a constant voltage at an initial luminance 

of 1,000 cd/m2. 

EXAMPLE 5 

Preparation of an Organic EL Device (An Example 
of the First Construction: The Pentacene Skeleton 

Structure) 
[0080] An organic EL device Was prepared in accordance 
With the same procedures as those conducted in Example 1 
except that a styryl derivative DPVBi, PAVB having the 
structure shoWn beloW as the ?uorescent dopant emitting 
blue light and a ?uorescent compound F1 having the struc 
ture shoWn beloW (the peak Wavelength of ?uorescence: 595 
nm) Were vapor deposited on the NPD ?lm in amounts such 
that the ratio of the amounts by Weight Was 40:1:0.05 and a 
?lm having a thickness of 40 nm Was formed. 

[0081] The properties of the obtained organic EL device 
Were evaluated. A direct voltage of 6 V Was applied in a 
condition such that the ITO anode Was connected to the 
positive electrode (+) and the aluminum cathode Was con 
nected to the negative electrode White light Was emitted 
at a luminance of 319 cd/m2, a maximum luminance of 
100,000 cd/m2 and an ef?ciency of light emission of 7.28 
cd/A. The chromaticity coordinates Were (0.33, 0.34) and 
emission of White light could be con?rmed. The life Was as 
long as 3,500 hours When the device Was driven under a 
constant voltage at an initial luminance of 1,000 cd/m2. 



US 2005/0129982 A1 
13 

Jun. 16, 2005 

(F1) 

(PAVB) 

EXAMPLE 6 

Preparation of an Organic EL Device (An Example 
of the Second Construction: The Pentacene 

Skeleton Structure) 

[0082] A glass substrate of 25 mm><75 mm><1.1 mm thick 
ness having a transparent electrode line of ITO (In—Sn—O) 
(manufactured by GEOMATEC Company) Was cleaned 
With isopropyl alcohol for 5 minutes under application of 
ultrasonic Wave and treated by the UV oZone cleaning for 30 
minutes. The cleaned glass substrate having a transparent 
electrode line Was attached to a substrate holder in a vacuum 

vapor deposition apparatus. On the face of the substrate on 
Which the transparent electrode line Was disposed, a TPD232 
?lm having a thickness of 60 nm Was formed in a manner 
such that the ?lm covered the transparent electrode line. The 
TPD232 ?lm Worked as the hole injecting layer. Then, an 
NPD ?lm having a thickness of 20 nm Was formed on the 
TPD232 ?lm. On the NPD ?lm, a styryl derivative DPVBi 
and a ?uorescent compound (F1) Were vapor deposited in 
amounts such that the ratio of the amounts by Weight Was 
2:0.026 and a ?lm having a thickness of 2 nm Was formed. 
This ?lm Worked as the light emitting layer emitting orange 
light. On the formed ?lm, the styryl derivative DPVBi and 
PAVB as the ?uorescent dopant emitting blue light Were 
vapor deposited in amount such that the ratio of the amount 
by Weight Was 38:1 and a ?lm having a thickness of 38 nm 
Was formed. This ?lm Worked as the light emitting layer 
emitting blue light. On the ?lm formed above, an Alq ?lm 

having a thickness of 20 nm Was formed. The Alq ?lm 
Worked as the electron injecting layer. Subsequently, Li 
(lithium, manufactured by SAES GETTERS Company) and 
Alq Were binary vapor deposited and an AlqzLi ?lm Was 
formed as the electron injecting layer (a cathode). On the 
formed AlqzLi ?lm, aluminum metal Was vapor deposited 
and a metal cathode Was formed. Thus, an organic EL device 
Was formed. 

[0083] The properties of the obtained organic EL device 
Were evaluated. A direct voltage of 5.5 V Was applied in a 
condition such that the ITO anode Was connected to the 
positive electrode (+) and the aluminum cathode Was con 
nected to the negative electrode White light Was emitted 
at a luminance of 233 cd/m2, a maXimum luminance of 
80,000 cd/m2 and an efficiency of light emission of 6.85 
cd/A. The life Was as long as 2,100 hours When the device 
Was driven under a constant voltage at an initial luminance 

of 1,000 cd/m2. 

COMPARATIVE EXAMPLE 1 

[0084] An organic EL device Was prepared in accordance 
With the same procedures as those conducted in Example 1 
eXcept that rubrene Which is generally used as a ?uorescent 
compound emitting orange light Was used in place of the 
?uorescent compound 

[0085] The properties of the obtained organic EL device 
Were evaluated. A direct voltage of 6 V Was applied in a 
condition such that the ITO anode Was connected to the 
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positive electrode (+) and the aluminum cathode Was con 
nected to the negative electrode White light Was emitted 
at a luminance of 140 cd/m2, a maximum luminance of 
60,000 cd/m2 and an e?iciency of light emission of 4.0 cd/A. 
The e?iciency of light emission Was markedly inferior to 
those obtained in Examples. The life Was as short as 560 
hours When the device Was driven under a constant voltage 
at an initial luminance of 1,000 cd/m2. 

INDUSTRIAL APPLICABILITY 

[0086] As described above in detail, the organic EL device 
of the present invention emits White light and has an 
e?iciency of light emission as high as 5 lumen/W or greater 
and 5 cd/A or greater and a life as long as 10,000 hours or 
longer under the condition of ordinary use. Thus, the organic 
EL device eXhibits properties su?icient for practical appli 
cations. The organic EL device is advantageously used as the 
light emitting device in various types of display apparatuses. 

1-29. (canceled) 
30. An organic electroluminescence device Which com 

prises a pair of electrodes and a layer of a light emitting 
medium disposed betWeen the pair of electrodes, Wherein at 
least one layer in the layer of the light emitting medium 
comprises a light emitting material emitting blue light and a 
?uorescent dopant emitting blue light. 

31. An organic electroluminescence device according to 
claim 30, Wherein the light emitting material emitting blue 
light is an anthracene derivative and the ?uorescent dopant 
emitting blue light is a compound having a condensed 
aromatic ring. 

32. An organic electroluminescence device according to 
claim 30, Wherein the light emitting material emitting blue 
light is an aromatic amine and the ?uorescent dopant emit 
ting blue light is a styrylamine. 

33. An organic electroluminescence device according to 
claim 30, Wherein the light emitting material emitting blue 
light is an aromatic amine and the ?uorescent dopant emit 
ting blue light is a styryl compound substituted With an 
amine. 

34. An organic electroluminescence device according to 
claim 30, Wherein the light emitting material emitting blue 
light is an aromatic amine and the ?uorescent dopant emit 
ting blue light is a compound having a condensed aromatic 
ring. 

35. An organic electroluminescence device according to 
claim 31, Wherein the anthracene derivative is a compound 
having a phenylanthracene skeleton structure. 

36. An organic electroluminescence device according to 
claim 32, Wherein the aromatic amine is a compound having 
2 to 4 nitrogen atoms Which are substituted With an aromatic 
group. 

37. An organic electroluminescence device according to 
claim 33, Wherein the aromatic amine is a compound having 
2 to 4 nitrogen atoms Which are substituted With an aromatic 
group. 

38. An organic electroluminescence device according to 
claim 34, Wherein the aromatic amine is a compound having 
2 to 4 nitrogen atoms Which are substituted With an aromatic 
group. 

39. An organic electroluminescence device according to 
claim 32, Wherein the aromatic amino is a compound having 
2 to 4 nitrogen atoms Which are substituted an aromatic 
group and having at least one alkenyl group. 

Jun. 16, 2005 

40. An organic electroluminescence device according to 
claim 33, Wherein the aromatic amino is a compound having 
2 to 4 nitrogen atoms Which are substituted an aromatic 
group and having at least one alkenyl group. 

41. An organic electroluminescence device according to 
claim 34, Wherein the aromatic amino is a compound having 
2 to 4 nitrogen atoms Which are substituted an aromatic 
group and having at least one alkenyl group. 

42. An organic electroluminescence device according to 
claim 32, Wherein the styrylamine is a compound repre 
sented by general formula [viii] 

[viii] 

Wherein each of Arl", Arz" and Ar3" independently rep 
resents a substituted or unsubstituted aryl group having 
6 to 40 carbon atoms, at least one of the groups 
represented by Arl" to Ar3" has a styryl group and p 
represents an integer of 1 to 3. 

43. An organic electroluminescence device according to 
claim 33, Wherein the styryl compound substituted With an 
amine is a compound represented by general formula 

Wherein each of Ar4" and Ar5 '' independently represents an 
arylene group having 6 to 30 carbon atoms, E1 and E2 
each independently represent an aryl group having 6 to 
30 carbon atoms, an alkyl group, hydrogen atom or 
cyano group, q, represents an integer of 1 to 3, and at 
least one of U and V represents a substituent having an 
amino group, 

44. An organic electroluminescence device according to 
claim 31, Wherein the compound having a condensed aro 
matic ring is a compound represented by general formula 

Wherein A represents an alkyl group or an alkoXy group 
having 1 to 16 carbon atoms, a substituted or unsub 
stituted aryl group having 6 to 30 carbon atoms, a 
substituted or unsubstituted alkylamino group having 6 
to 30 carbon atoms, or a substituted or unsubstituted 

arylamino group having 6 to 30 carbon atoms; B 
represents a condensed aromatic ring group having 10 
to 40 carbon atoms; and r represents an integer of 1 to 
4. 

45. An organic electroluminescence device according to 
claim 34, Wherein the compound having a condensed aro 
matic ring is a compound represented by general formula 
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(A4713 

wherein A represents an alkyl group or an alkoXy group 
having 1 to 16 carbon atoms, a substituted or unsub 
stituted aryl group having 6 to 30 carbon atoms, a 
substituted or unsubstituted alkylamino group having 6 
to 30 carbon atoms, or a substituted or unsubstituted 

arylamino group having 6 to 30 carbon atoms; B 
represents a condensed aromatic ring group having 10 
to 40 carbon atoms; and r represents an integer of 1 to 
4. 

46. An organic electroluminescence device according to 
claim 44, Wherein A is the substituted or unsubstituted aryl 
group having 6 to 30 carbon atoms. 
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47. An organic electroluminescence device according to 
claim 44, Wherein A is the substituted or unsubstituted 
arylamino group having 6 to 30 carbon atoms. 

48. An organic electroluminescence device according to 
claim 44, Wherein A is the substituted or unsubstituted 
alkylamino group having 6 to 30 carbon atoms. 

49. An organic electroluminescence device according to 
claim 45, Wherein A is the substituted or unsubstituted aryl 
group having 6 to 30 carbon atoms. 

50. An organic electroluminescence device according to 
claim 45, Wherein A is the substituted or unsubstituted 
arylamino group having 6 to 30 carbon atoms. 

51. An organic electroluminescence device according to 
claim 45, Wherein A is the substituted or unsubstituted 
alkylamino group having 6 to 30 carbon atoms. 


