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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 
fluorescent compound having at least one structure selected 
from a fluoranthene skeleton structure, a pentacene skeleton 
structure and a perylene skeleton structure. 
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ORGANICELECTROLUMNESCENCE 
DEVICE EMITTING WHTE 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 efficiency 
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 dis 
play apparatus. 
0003. The electroluminescence devices include inorganic 
electro-luminescence devices in which an inorganic com 
pound is used as the light emitting material and organic elec 
troluminescence devices in which an organic compound is 
used as the light emitting material. Organic electrolumines 
cence 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, consumption 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 hav 
ing 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 develop 
ment. 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 filters are attached to a 
display apparatus. 
0006 For examples, an organic EL device emitting white 
light is disclosed in the U.S. 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 fluorescent 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 U.S. 
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 fluorescent compound emitting red light to a 
light emitting layer emitting bluish greenlight. An organic EL 
device emitting white light is disclosed in Japanese Patent 
Application Laid-OpenNo. Heisei 10 (1998)-308278, which 
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has a light emitting medium obtained by adding a benzothioX 
anthene derivative which is a fluorescent compound emitting 
red light to a light emitting layer emitting bluish green light. 
0007. However, the device disclosed in the U.S. Pat. No. 
5,503.910 has an efficiency 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 U.S. 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 efficiency of light emission 
as low as about 1 lumen/Walthough white light is emitted. No 
devices sufficiently satisfy the requirements for practical 
application with respect to the efficiency 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 efficiency of light emission of 5 lumen/Wor 
greater and 5 ccd/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 emit 
ting material emitting blue light and a fluorescent compound 
having at least one structure selected from the fluoranthene 
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 efficiency 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 electrolu 
minescence device emitting white light which 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 fluorescent compound having at least 
one structure selected from a fluoranthene skeleton structure, 
a pentacene skeleton structure and a perylene skeleton struc 
ture. 

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 inven 
tion. 
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 fluorescent 
compound having at least one structure selected from the 
fluoranthene skeleton structure, the pentacene skeleton struc 
ture 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 field for transportation and recombina 
tion of electrons and holes which are injected from the elec 
trodes. 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 comprised in the layer of a light 
emitting medium include a hole injecting layer, a hole trans 
porting layer, a light emitting layer and an electron transport 
ing layer. 
0018. In the present invention, various constructions of the 
layers can be used. 
0019 (1) In the first 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 fluo 
rescent 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 lami 
nate. 

0022. It is preferable that light emitting layer A described 
above comprises the light emitting material emitting blue 
light and a fluorescent dopant emitting blue light and/or that 
the light emitting layer emitting blue light comprises the light 
emitting material emitting blue light and a fluorescent 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 fluorescent compound. The 
layer comprising the fluorescent compound and light emitting 
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 semi 
conductive layer, an inorganic semiconductive layer and a 
layer for improvement of adhesion may be disposed between 
the layer comprising the fluorescent compound or light emit 
ting 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 fluorescent compound is a light emitting 
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layer which comprises a light emitting material and the fluo 
rescent 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 fluorescent 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 fluorescent com 
pound. The layer of the fluorescent compound and the light 
emitting layer emitting blue light may be laminated in the 
order reverse to that shown in FIG. 4. Charge transporting 
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 adhe 
sion may be disposed between the layer of the fluorescent 
compound or the light emitting layer emitting blue light and 
the electrodes. 

0026. The layer of the fluorescent compound is a layer 
which contains 20 to 100% by weight of the fluorescent 
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 
fluorescent compound is a light emitting layer which com 
prises the fluorescent compound and emits yellow, orange or 
red light. It is more preferable that the light emitting layer 
emitting blue light comprises the light emitting material emit 
ting blue light and a fluorescent dopant emitting blue light. As 
the light emitting material comprised in the layer of the fluo 
rescent compound, a light emitting material emitting blue or 
green light is preferable. 
0027. As described above, in the first 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 fluorescent 
dopant emitting blue light so that the property to emit blue 
light is enhanced. The fluorescent dopant emitting blue light 
is a compound which is added to enhance the property of the 
light emitting layer. Preferable examples of the fluorescent 
dopant emitting blue light include styrylamines, styryl com 
pounds Substituted with an amine and compounds having a 
condensed aromatic ring. The fluorescent 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 fluorescent 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. 
0029. The layer of a light emitting medium described 
above may comprise a hole transporting layer or a hole inject 
ing 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 
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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, dicyanoquinodimethane deriva 
tives 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 met 
als, 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. A layer 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 com 
pound 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, SiO, AMO, SiN 
SiON, AlON, GeO LiO LiON, TiO, TiON, TaO TaON, 
TaN and C. In particular, as the component of the layer 
contacting the anode, SiO, AIO, SiN. SiON. AlON, GeO 
and Care preferable since a stable interface layer for injection 
is formed. As the component of the layer contacting the 
cathode, LiF. MgF2, CaF and NaF are preferable. 
0035 Examples of the fluorescent compound having at 
least one structure selected form the fluoranthene 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 fol 
lowing. 

0036. In the above formulae, Z represents a tetravalent 
group represented by any of the following general formulae 
(1) to (6): 

(1) 

-continued 
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-continued 

R40 

R3 

R38 

R41 

R42 

R43 

(6) 

X and Y each independently represent a divalent group rep 
resented by any of the following general formulae (7) to (10): 

(7) 
R44 

RS 

R46 

4 

R50 

R5 

(8) 

(9) 

6 

7 

R58 

9 

7 

R48 

R53 

55 

R54 

R5 R61 

60 
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R63 R62 

R67 

R 

R49 

R52 

R 

R 

R64 

R65 (O) 
R66 
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W represents a divalent group represented by any of the 
following general formulae (11) to (13): 

0037 

(11) 

(12) 

(13) 

In the above general formulae (1) to (13), R to R' 
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 unsubstituted 
cycloalkyl group having 6 to 10 carbonatoms, a Substituted or 
unsubstituted alkoxy group having 1 to 20 carbon atoms, a 
Substituted or unsubstituted amino group having 1 to 30 car 
bonatoms, a Substituted or unsubstituted aryloxy group hav 
ing 6 to 20 carbon atoms, a substituted or unsubstituted 
alkoxycarbonyl group having 1 to 20 carbon atoms, a Substi 
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tuted 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 unsub 
stituted heterocyclic group having 5 to 30 carbon atoms, and 
adjacent groups represented by R' to R' may be bonded to 
each other to form a cyclic structure. 

-continued 

XII 
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-continued 
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-continued 
16 

0038. In the above general formulae 1 to 16), X' to X 
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 Substituted or unsubstituted aryl group hav 
ing 6 to 30 carbon atoms, a substituted or unsubstituted ary 
loxy 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 carbonatoms or a Substituted or 
unsubstituted alkenyl group having 8 to 30 carbon atoms, 
adjacent substituents and adjacent groups represented by X" 
to X' 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. 
0039. It is preferable that the compounds represented by 
general formulae 1 to 16 have an amino group or an 
alkenyl group. 

17 

18 

I0040. In the above general formulae 17 and 18), R to 
Reach independently represent an alkyl group having 1 to 20 
carbon atoms, a Substituted or unsubstituted aryl group hav 
ing 6 to 30 carbon atoms, any of a pair of groups represented 
by R' and R and a pair of groups represented by Rand R' 
may be bonded to each other through a carbon-carbon bond, 
—O— or - S -, R to R' each independently represent 
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hydrogen atom, a linear, branched or cyclic alkyl group hav 
ing 1 to 20 carbon atoms, a linear, branched or cyclic alkoxy 
group having 1 to 20 carbon atoms, a Substituted or unsubsti 
tuted aryl group having 6 to 30 carbonatoms, 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 unsubsti 
tuted 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 R to R' may be bonded to each other to form 
a cyclic structure. It is preferable that at least one of the 
substituents represented by R to R' in the above general 
formulae has an amine or an alkenyl group. 
0041. Examples of the fluorescent compound having at 
least one pentacene skeleton structure, which is used in the 
present invention, include compounds represented by formu 
lae 19 and 20 shown in the following. 

19 
RI R 14 R13 R12 RI 

R2 R10 

R3 OO OO R9 
R R5 R6 R7 R8 

0042. In the above general formula (19), R to R' each 
independently represents hydrogenatom, an alkyl group hav 
ing 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 ary 
lamino group having 6 to 30 carbon atoms, an alkylamino 
group having 2 to 20 carbon atoms or an arylalkylamino 
group having 6 to 30 carbonatoms, the groups represented by 
R" to R' may be substituted, and at least one pair of groups 
represented by R' to R' which are adjacent to each other are 
not hydrogen atom and form a cyclic structure. 

20 
RI R 14 Arl R12 RI 

R2 R10 

R3 OO OO R9 
R4 R5 Ar2 R7 R8 

0043. In the above general formula 20, R' to Reach 
independently represent hydrogen atom, an alkyl group hav 
ing 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 ary 
lamino group having 6 to 30 carbon atoms, an alkylamino 
group having 2 to 20 carbon atoms or an arylalkylamino 
group having 6 to 30 carbonatoms, the groups represented by 
R" to R' may be substituted, at least one pair of groups 
represented by R' to R' which are adjacent to each other are 
not hydrogen atom and form a cyclic structure, and Ar' and 
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Areach 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. 
0044. It is preferable that the fluorescent compound hav 
ing the fluoranthene skeleton structure or the perylene skel 
eton structure has an electron-donating group so that a high 
efficiency and a long life are achieved. As the electron-donat 
ing group, Substituted and unsubstituted arylamino groups 
are preferable. 
0045. It is preferable that the fluorescent compound hav 
ing the fluoranthene skeleton structure, the perylene skeleton 
structure or the pentacene skeleton structure has 5 or more 
condensed rings and more preferably 6 or more condensed 
rings since the fluorescent compound having this structure 
has the peak wavelength of fluorescence at 540 to 650 nm and 
the light emitted from the light emitting material emitting 
blue light and the light emitted from the fluorescent com 
pound are combined so as to emit white light. 
0046. It is preferable that the fluorescent compound has a 
plurality of the fluoranthene 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 
fluorescent compound has an electron-donating group and the 
fluoranthene skeleton structure or the perylene skeleton struc 
ture and has the peak wavelength offluorescence at 540 to 650 

. 

0047. It is preferable that the light emitting material emit 
ting blue light used in the present invention is a styryl deriva 
tive, an anthracene derivative or an aromatic amine. 
0048. It is preferable that the styryl derivative described 
above is at least one compound selected from distyryl deriva 
tives, tristyryl derivatives, tetrastyryl derivatives and styry 
lamine derivatives. 
0049. It is preferable that the anthracene derivative 
described above is a compound having the phenylanthracene 
skeleton structure. 
0050. 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 nitrogenatoms which are Substituted 
with an aromatic group and having at least one alkenyl group. 
0051 Examples of the styryl derivative and the anthracene 
derivative described above include compounds represented 
by general formulaei to IV shown bellow. Examples of the 
aromatic amine described above include compounds repre 
sented by general formulaevi and vii shown below. 

0052. In the above general formula, R'' to R' each inde 
pendently represent hydrogen atom, a halogen atom, cyano 
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group, nitro group, a Substituted or unsubstituted alkyl group 
having 1 to 20 carbon atoms, a substituted or unsubstituted 
alkoxy group having 1 to 20 carbon atoms, a Substituted or 
unsubstituted aryloxy group having 6 to 30 groups, a Substi 
tuted 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. 
I0053 Ar' and Areach independently represent a substi 
tuted or unsubstituted aryl group having 6 to 30 carbonatoms 
or a substituted or unsubstituted alkenyl group. The substitu 
ent in the above groups is a Substituted or unsubstituted alkyl 
group having 1 to 20 carbon atoms, a Substituted or unsubsti 
tuted alkoxy groups having 1 to 20 carbon atoms, a Substi 
tuted 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 unsubsti 
tuted arylalkyl group having 7 to 30 carbonatoms, an unsub 
stituted single ring group having 5 to 30 carbon atoms, a 
Substituted or unsubstituted condensed multi-ring group hav 
ing 10 to 30 carbon atoms or a substituted or unsubstituted 
heterocyclic group having 5 to 30 carbon atoms. 

0054. In the above general formula, R'' to R' each inde 
pendently 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 unsubstituted 
alkoxy group having 1 to 20 carbon atoms, a Substituted or 
unsubstituted aryloxy group having 6 to 30 groups, a Substi 
tuted 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. 
I0055 Arand Areach independently represent a substi 
tuted or unsubstituted aryl group having 6 to 30 carbonatoms 
or a substituted or unsubstituted alkenyl group. The substitu 
ent in the above groups is a Substituted or unsubstituted alkyl 
group having 1 to 20 carbon atoms, a Substituted or unsubsti 
tuted alkoxy groups having 1 to 20 carbon atoms, a Substi 
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tuted 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 unsubsti 
tuted arylalkyl group having 7 to 30 carbonatoms, an unsub 
stituted single ring group having 5 to 30 carbon atoms, a 
Substituted or unsubstituted condensed multi-ring group hav 
ing 10 to 30 carbon atoms, a substituted or unsubstituted 
heterocyclic group having 5 to 30 carbon atoms or a Substi 
tuted or unsubstituted alkenyl group having 4 to 40 carbon 
atOmS. 

0056 n represents a number of 1 to 3, m represents a 
number of 1 to 3 and n+m22. 

0057. In the above general formula ii), R'' to Reach 
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 unsubsti 
tuted alkoxy group having 1 to 20 carbonatoms, a Substituted 
or unsubstituted aryloxy group having 6 to 30 groups, a Sub 
stituted or unsubstituted alkylthio group having 1 to 20 car 
bonatoms, a Substituted or unsubstituted arylthio group hav 
ing 6 to 30 carbon atoms, a substituted or unsubstituted 
arylalkyl group having 7 to 30 carbonatoms, an unsubstituted 
single ring group having 5 to 30 carbonatoms, 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. 
I0058 Arand Areach independently represent a substi 
tuted or unsubstituted aryl group having 6 to 30 carbonatoms 
or a substituted or unsubstituted alkenyl group. The substitu 
ent in the above groups is a Substituted or unsubstituted alkyl 
group having 1 to 20 carbon atoms, a Substituted or unsubsti 
tuted alkoxy groups having 1 to 20 carbon atoms, a Substi 
tuted 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 unsubsti 
tuted arylalkyl group having 6 to 30 carbonatoms, an unsub 
stituted single ring group having 5 to 30 carbon atoms, a 
Substituted or unsubstituted condensed multi-ring group hav 
ing 10 to 30 carbon atoms, a substituted or unsubstituted 
heterocyclic group having 5 to 30 carbon atoms or a Substi 
tuted or unsubstituted alkenyl group having 4 to 40 carbon 
atOmS. 
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iv) 

0059. In the above general formula, R'" to R' each inde 
pendently 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 alky 
lamino group, an arylamino group or a heterocyclic group 
which may be substituted. a and beach represent an integer of 
1 to 5 and, when any of a and b represents an integer of 2 or 
greater, a plurality of R'" or R may represent the same or 
different groups, a plurality of groups represented by R'" or 
R" may be bonded to each other to form a ring, and a pair of 
groups represented by R" and R", R" and R", R7" and R' 
or R." and R' may form a ring via the bonding within the 
pair. L' 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. 

(RI"). (R16'). 

(R7) 

0060. In the above general formula, R'" to R' each 
independently represent hydrogenatom, 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 frepresents an integer of 2 or greater, a plurality of 
R''", R'?", R'" or R'7" may represent the same or different 
groups, a plurality of groups represented by R''", R'", R' 
or R'7" may be bonded to each other to form a ring and a pair 
of groups represented by R'" and R'" or R'" and R'" may 
form a ring via the bonding within the pair. Li represents a 

Jul. 16, 2009 

single bond, —O— —S , —N(R)—, R representing an 
alkyl group or an aryl group which may be substituted, or an 
arylene group. 

Ars 

I0061. In the above general formula, Ar. Ar" and Areach 
independently represent a substituted or unsubstituted 
monovalent aromatic group having 6 to 40 carbon atoms, at 
least one of the groups represented by Arto Ar may have a 
styryl group and g represents an integer of 1 to 4. 

(- write i ) Ari Ar° Airl' k 

0062. In the above general formula, Ar., Ar Ar”, Ar''' 
and Ar" each independently represent a substituted or 
unsubstituted monovalent aromatic group having 6 to 40 car 
bon atoms, Ar' and Ar" each independently represent a 
Substituted or unsubstituted divalent aromatic group having 6 
to 40 carbon atoms, at least one of the groups represented by 
Ar' to Ar' may have styryl group or styrylene group and h 
and k each represent an integer of 0 to 2. 
0063. It is preferable that the above fluorescent 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. 
0064. Examples of the above styrylamine and the above 
styryl compound Substituted with an amine include com 
pounds represented by general formulae viii and iX shown 
below. Examples of the above compound having a condensed 
aromatic ring include compounds represented by general for 
mula X shown below. 

vii) 

viii) 
Ar2" 
M 

Ar" N 
A3" p 

0065. In the above general formula, Ar", Ar" and Ar" 
each independently represent a substituted or unsubstituted 
arylene group having 6 to 40 carbon atoms, at least one of the 
groups represented by Ar" to Ar" has styryl group and p 
represents an integer of 1 to 3. 

ix 

U-A"---A'v 
El E2 

I0066. In the above general formula, Ar" and Ar" each 
independently represent an arylene group having 6 to 30 
carbonatoms, E' and E° each independently representanaryl 
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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. 

(A-, - B 

0067. In the above general formula. A represents 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 hav 
ing 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. 
0068. The present invention will be described more spe 
cifically 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) 
0069. A glass substrate of 25mmx75mmx0.1 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 ultra 
sonic 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 film of 
N,N'-bis(N,N'-diphenyl-4-aminophenyl)-N,N-diphenyl-4, 
4'-diamino-1,1'-biphenyl (a TPD232 film) having a thickness 
of 60 nm was formed in a manner such that the film covered 
the transparent electrodeline. The TPD232 film worked as the 
hole injecting layer. Then, a film of 4,4'-bis(N-(1-naphthyl)- 
N-phenylaminobiphenyl (an NPD film) having a thickness 
of 20 nm was formed on the TPD232 film. The NPD film 
worked as the hole transporting layer. On the NPD film, a 
styryl derivative DPVBi having the structure shown below 
and a fluorescent compound E1 having the structure also 
shown below (the peak wavelength of fluorescence: 565 nm) 
were vapor deposited in amounts such that the ratio of the 
amounts by weight was 40:0.04 and a film having a thickness 
of 40 nm was formed. This film worked as the light emitting 
layer emitting white light. On the film formed above, a film of 
tris(8-quinolinol)aluminum (an Alq film) having a thickness 
of 20 nm was formed. The Alq film worked as the electron 
injecting layer. Subsequently, Li (lithium, manufactured by 
SAES GETTERS Company) and Alq were binary vapor 
deposited and an Alq:Li film was formed as the electron 
injecting layer (a cathode). On the formed Alq:Li film, alu 
minum metal was vapor deposited and a metal cathode was 
formed. Thus, an organic EL device was formed. 
(0070 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 
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at a luminance of 181 cd/m, a maximum luminance of 110, 
000 cd/m 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 confirmed. 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/m. 

=ci-O-O-ch 
(DPVBi) 

O 
(O) N o,808 o O 

Example 2 

(E1) 

Preparation of an Organic EL Device (an Example of 
the Second Construction: the Fluoranthene Skeleton 

Structure) 

(0071. A glass substrate of 25mmx75mmx1.1 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 ultra 
sonic 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 
film having a thickness of 60 nm was formed in a manner such 
that the film covered the transparent electrode line. The 
TPD232 film worked as the hole injecting layer. Then, an 
NPD film having a thickness of 20 nm was formed on the 
TPD232 film. When the NPD film was formed, the fluores 
cent compound described above (E1) was added in an amount 
such that the amounts by weight of NPD to E1 was 20:0.1. 
The NPD film worked as the light emitting layer emitting 
yellowish orange light and having the hole transporting prop 
erty. On the NPD film, a film of DPVBihaving a thickness of 
40 nm was formed as the light emitting layer emitting blue 
light. On the film formed above, an Alq film having a thick 
ness of 20 nm was formed. The Alq film worked as the 
electron injecting layer. Subsequently, Li (lithium, manufac 
tured by SAES GETTERS Company) and Alq were binary 
vapor deposited and an Alq: Li film was formed as the electron 
injecting layer (a cathode). On the formed Alq: Li film, alu 
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minum metal was vapor deposited and a metal cathode was 
formed. Thus, an organic EL device was formed. 
0072 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/m, a maximum luminance of 
80,000 cd/m and an efficiency of light emission of 6.8 cd/A. 
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/m. 

Example 3 
Preparation of an Organic EL Device (an Example of 
the Third Construction: the Fluoranthene Skeleton 

Structure) 
0073. A glass substrate of 25mmx75mmx1.1 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 ultra 
sonic 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 
film having a thickness of 60 nm was formed in a manner Such 
that the film covered the transparent electrode line. The 
TPD232 film worked as the hole injecting layer. Then, an 
NPD film having a thickness of 20 nm was formed on the 
TPD232 film. The NPD film worked as the hole transporting 
layer. On the NPD film, the fluorescent compound (E1) 
described above was vapor deposited and a film having a 
thickness of 3 nm was formed. This film worked as the layer 
of a fluorescent compound and emitted orange light. On the 
thus formed film, a styryl derivative DPVBi was vapor depos 
ited and a film having a thickness of 40 nm was formed. This 
film worked as the light emitting layer emitting blue light. On 
the film formed above, an Alq film having a thickness of 20 
nm was formed. The Alq film worked as the electron injecting 
layer. Subsequently, Li (lithium, manufactured by SAES 
GETTERS Company) and Alq were binary vapor deposited 
and an Alq:Li film was formed as the electron injecting layer 
(a cathode). On the formed Alq:Li film, aluminum metal was 
vapor deposited and a metal cathode was formed. Thus, an 
organic EL device was formed. 
0074 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/m, a maximum luminance of 
60,000 cd/m and an efficiency 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/m. 

Example 4 
Preparation of an Organic EL Device (an Example of 
Adding a Hole Transporting Material to the Light 

Emitting Layer) 
0075. A glass substrate of 25mmx75mmx1.1 mm thick 
ness having a transparent electrode line of ITO (In Sn—O) 
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(manufactured by GEOMATEC Company) was cleaned with 
isopropyl alcohol for 5 minutes under application of ultra 
sonic 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 
film having a thickness of 60 nm was formed in a manner Such 
that the film covered the transparent electrode line. The 
TPD232 film worked as the hole injecting layer. Then, an 
NPD film having a thickness of 20 nm was formed on the 
TPD232 film. The NPD film worked as the hole transporting 
layer. On the NPD film, the fluorescent 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 film was formed from the mixture. This 
film worked as the light emitting layer emitting white light. 
On the film formed above, an Alq film having a thickness of 
20 nm was formed. The Alq film worked as the electron 
injecting layer. Subsequently, L' (lithium, manufactured by 
SAES GETTERS Company) and Alq were binary vapor 
deposited and an Alq:Li film was formed as the electron 
injecting layer (a cathode). On the formed Alq:Li film, alu 
minum metal was vapor deposited and a metal cathode was 
formed. Thus, an organic EL device was formed. 
0076. 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/m, a maximum luminance of 120, 
000 cd/m and an efficiency 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/m. 

Example 5 

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

ture) 

0077. 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 struc 
ture shown below as the fluorescent dopant emitting blue light 
and a fluorescent compound F1 having the structure shown 
below (the peak wavelength of fluorescence: 595 nm) were 
vapor deposited on the NPD film in amounts such that the 
ratio of the amounts by weight was 40:1:0.05 and a film 
having a thickness of 40 nm was formed. 
0078. 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/m, a maximum luminance of 100, 
000 cd/m and an efficiency of light emission of 7.28 cd/A. 
The chromaticity coordinates were (0.33, 0.34) and emission 
of white light could be confirmed. 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/m. 
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(F1) 

(PAVB) 

Example 6 

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

Structure) 
0079 A glass substrate of 25mmx75mmx1.1 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 ultra 
sonic 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 
film having a thickness of 60 nm was formed in a manner Such 
that the film covered the transparent electrode line. The 
TPD232 film worked as the hole injecting layer. Then, an 
NPD film having a thickness of 20 nm was formed on the 
TPD232 film. On the NPD film, a styryl derivative DPVBi 
and a fluorescent compound (F1) were vapor deposited in 
amounts such that the ratio of the amounts by weight was 
2:0.026 and a film having a thickness of 2 nm was formed. 
This film worked as the light emitting layer emitting orange 
light. On the formed film, the styryl derivative DPVBi and 
PAVB as the fluorescent dopant emitting blue light were 
vapor deposited in amount Such that the ratio of the amount by 
weight was 38:1 and a film having a thickness of 38 nm was 
formed. This film worked as the light emitting layer emitting 
blue light. On the film formed above, an Alq film having a 

thickness of 20 nm was formed. The Alq film worked as the 
electron injecting layer. Subsequently, Li (lithium, manufac 
tured by SAES GETTERS Company) and Alq were binary 
vapor deposited and an Alq:Li film was formed as the electron 
injecting layer (a cathode). On the formed Alq:Li film, alu 
minum metal was vapor deposited and a metal cathode was 
formed. Thus, an organic EL device was formed. 
0080. 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/m, a maximum luminance of 
80,000 cd/mandanefficiency 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 ccd/m. 

Comparative Example 1 

I0081. 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 fluorescent 
compound emitting orange light was used in place of the 
fluorescent compound (E1). 
I0082. 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 
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nected to the negative electrode (-). White light was emitted 
at a luminance of 140 cd/m, a maximum luminance of 
60,000 cd/m and an efficiency of light emission of 4.0 cd/A. 
The efficiency 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/m. 

INDUSTRIAL APPLICABILITY 

0083. As described above in detail, the organic EL device 
of the present invention emits white light and has an efficiency 
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 sufficient for practical applications. The 
organic EL device is advantageously used as the light emit 
ting device in various types of display apparatuses. 

1-29. (canceled) 
30. An organic electroluminescence device comprising 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 
material emitting blue light and a fluorescent compound 
having a perylene skeleton structure represented by the 
following general formula 12 or 13: 

wherein X to X' informula 12 and X to X' informula 
13 each independently represent: a hydrogen atom; a 
linear, branched or cyclic alkyl group having 1-20 car 
bon atoms; a linear, branched or cyclic alkoxy group 
having 1-20 carbonatoms; a substituted or unsubstituted 
aryl group having 6-30 carbon atoms; a Substituted or 
unsubstituted aryloxy group having 6-30 carbon atoms; 
a Substituted or unsubstituted arylamino group having 
6-30 carbon atoms; a substituted or unsubstituted alky 
lamino group having 1-30 carbonatoms; a Substituted or 
unsubstituted arylalkylamino group having 7-30 carbon 
atoms; or a substituted or unsubstituted alkenyl group 
having 8-30 carbon atoms, adjacent Substituents and 
adjacent groups represented by X' to X' informula 12 
and X" to X' in formula (13) may be bonded to each 
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other to form a cyclic structure, and when the adjacent 
Substituents are aromatic groups, the Substituents may 
be the same group, and wherein the fluorescent com 
pound has a peak wavelength of fluorescence at 540 mm 
to 650 nm. 

31. The organic electroluminescence device according to 
claim 30, wherein the layer of a light emitting medium com 
prises a light emitting layer A comprising the material emit 
ting blue light and the fluorescent compound. 

32. The organic electroluminescence device according to 
claim 30, wherein the layer of a light emitting medium com 
prises a light emitting layer emitting blue light and a light 
emitting layer A which comprises the material emitting blue 
light and the fluorescent compound. 

33. The organic electroluminescence device according to 
claim 30, wherein the layer of a light emitting medium com 
prises a light emitting layer B comprising the material emit 
ting blue light and a layer comprising the fluorescent com 
pound. 

34. The organic electroluminescence device according to 
claim 31, wherein the light emitting layer A further comprises 
a fluorescent dopant emitting blue light. 

35. The organic electroluminescence device according to 
claim32, wherein the light emitting layer A further comprises 
a fluorescent dopant emitting blue light. 

36. The organic electroluminescence device according to 
claim 33, wherein the light emitting layer B further comprises 
a fluorescent dopant emitting blue light. 

37. The organic electroluminescence device according to 
claim 32, wherein the light emitting layer emitting blue light 
further comprises a fluorescent dopant emitting blue light. 

38. The organic electroluminescence device according to 
claim 30, wherein the layer of a light emitting medium com 
prises a hole transporting material or a hole injecting material. 

39. The organic electroluminescence device according to 
claim 30, wherein the layer of a light emitting medium com 
prises a hole transporting layer or a hole injecting layer. 

40. The organic electroluminescence device according to 
claim 30, wherein the layer of a light emitting medium com 
prises an electron transporting material or an electron inject 
ing material. 

41. The organic electroluminescence device according to 
claim 30, wherein the layer of a light emitting medium com 
prises an electron transporting layer or an electron injecting 
layer. 

42. The organic electroluminescence device according to 
claim 30, wherein the layer of a light emitting medium con 
tacts an anode and comprises an oxidizing agent. 

43. The organic electroluminescence device according to 
claim 30, wherein the layer of a light emitting medium con 
tacts a cathode and comprises a reducing agent. 

44. The organic electroluminescence device according to 
claim 30, wherein a layer of an inorganic compound is dis 
posed between at least one of the electrodes and the layer of 
a light emitting medium. 

45. The organic electroluminescence device according to 
claim 30, wherein the light emitting material emitting blue 
light is a styryl derivative, an anthracene derivative or an 
aromatic amine. 

46. The organic electroluminescence device according to 
claim 45, wherein the styryl derivative is at least one com 
pound selected from distyryl derivatives, tristyryl derivatives, 
tetrastyryl derivatives and styrylamine derivatives. 
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47. The organic electroluminescence device according to 
claim 45, wherein the anthracene derivative is a compound 
having a phenylanthracene skeleton structure. 

48. The organic electroluminescence device according to 
claim 45, wherein the aromatic amine is a compound having 
2 to 4 nitrogen atoms which are Substituted with an aromatic 
group. 

49. The organic electroluminescence device according to 
claim 45, wherein the aromatic amine is a compound having 
2 to 4 nitrogen atoms which are Substituted with an aromatic 
group and having at least one alkenyl group. 

50. The organic electroluminescence device according to 
claim 34, wherein the fluorescent 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. 

51. The organic electroluminescence device according to 
claim35, wherein the fluorescent dopant emitting blue light is 
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at least one compound selected from Styrylamines, styryl 
compounds Substituted with an amine and compounds having 
a condensed aromatic ring. 

52. The organic electroluminescence device according to 
claim 36, wherein the fluorescent 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. 

53. The organic electroluminescence device according to 
claim 37, wherein the fluorescent 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. 

54. The organic electroluminescence device according to 
claim 30, wherein the fluorescent compound has an electron 
donating group. 

55. The organic electroluminescence device according to 
claim 30, which emits white light. 

c c c c c 


