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(57) ABSTRACT

An amino compound for an organic light-emitting device of
general formula [1]:

[Chemical formula 1]

wherein X, is bonded to the pair of fluorenyl groups at meta-
positions to each other and is substituted or unsubstituted
aromatic ring, fused polycyclic ring, or heterocyclic ring; Y,
and Y, are each substituted or unsubstituted alkyl, aryl, or
heterocyclic and are the same or different; Z, to Z, are each
hydrogen, halogen, or substituted or unsubstituted alkyl,
aralkyl, alkenyl, alkynyl, alkoxy, aryl, or heterocyclic and are
the same or different; R, to R, are each hydrogen, halogen, or
substituted or unsubstituted alkyl, aryl, or heterocyclic and
are the same or different; a and d are each 1 to 4; and band ¢
are each 1 to 3.
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AMINO COMPOUND FOR ORGANIC
LIGHT-EMITTING DEVICE AND ORGANIC
LIGHT-EMITTING DEVICE INCLUDING THE
SAME

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] Thepresentinvention relates to an amino compound
for an organic light-emitting device and an organic light-
emitting device including the same. More specifically, the
present invention relates to an organic light-emitting device
that emits light by applying an electric field to a thin film
made of an organic compound.

[0003] 2. Description of the Related Art

[0004] In organic light-emitting devices, a thin film con-
taining a fluorescent organic compound or a phosphorescent
organic compound is sandwiched between an anode and a
cathode, and holes and electrons are injected from the elec-
trodes to the thin film.

[0005] Accordingly, excitons of the fluorescent compound
or the phosphorescent compound are generated, and the
device uses light emitted when these excitons return to the
ground state.

[0006] Recently, a marked development has been achieved
in such an organic light-emitting device. According to the
features of the organic light-emitting device, a high lumi-
nance can be produced with a low applied voltage, a diverse
emission wavelength can be provided, a high-speed response
can be realized, and the thickness and the weight of the device
can be reduced, thus suggesting the possibility of a wide
variety of applications.

[0007] In the current situation, however, it is necessary to
yield an optical output with a higher luminance or a higher
conversion efficiency. In addition, conventional organic light-
emitting devices still have many problems in terms of dura-
bility, for example, a change over time due to long-term use,
and degradation caused by an atmospheric gas containing
oxygen, moisture, or the like.

[0008] When applying an organic light-emitting device to a
full-color display or the like, light emissions of blue, green,
and red with satisfactory color purity are also required. How-
ever, conventional devices have not yet achieved satisfactory
properties.

[0009] Japanese Patent Laid-Open Nos. 11-144875, 2003-
48868, and 2005-119994 disclose examples of a material
containing a fluorene compound and an organic light-emit-
ting device. However, Japanese Patent Laid-Open No.
11-144875 (JP’875) discloses, as an aryl-substituted aryl
group that is substituted at the amino position of a difluore-
nylamine, only a phenyl group which is substituted at the 4th
position with a phenyl group. JP’875 does not disclose a
compound in which fluorenyl groups are substituted at the 3rd
position and the Sth position, or at the 2nd position and the 6th
position of the phenyl group.

[0010] A compound as in JP’875 in which a phenyl group
of N,N-difluorenyl-N-phenylamine is substituted with a phe-
nyl group has a molecular weight which is less than that of a
compound in which the phenyl group of N,N-difluorenyl-N-
phenylamine is substituted with a fluorenyl group. The
former compound as disclosed in JP*875 tends to have a lower
glass transition temperature (Tg) than the latter compound.
Therefore, it is believed that the latter compound, which is
substituted with a fluorenyl group, provides a more dimen-
sionally stable film having better properties and is more suit-
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able for an organic light-emitting device. Furthermore, a fluo-
renyl group has a conjugated plane larger than that of a phenyl
group, and, thus, the overlap of orbital electrons is increased.
Accordingly, charge-transporting capacity is also increased,
and a high electron or hole mobility can be expected.

[0011] Accordingly, it is believed that the introduction of a
fluorenyl group provides a film with high Tg and high charge
mobility.

[0012] In general, as orbital conjugation extends, band gap
becomes narrower, and, conjugation becomes narrower, the
band gap widens. Furthermore, in general, when aromatic
rings are bonded at the ortho-position or the para-position,
conjugation is extended. On the other hand, when aromatic
rings are bonded at the meta-position, conjugation is not
extended.

[0013] In the compound in which the 4th position of a
phenyl group of N,N-difluorenyl-N-phenylamine is substi-
tuted with a phenyl group as in JP’875, conjugation extends
from the phenyl group substituted at the 4th position to the
two fluorenyl groups via the phenyl group and the amine,
thereby narrowing the band gap. In contrast, when two fluo-
renyl groups are bonded at the 3rd position and the 5th posi-
tion, or at the 2nd position and the 6th position, i.e., at the
meta positions, conjugation is not extended, thereby provid-
ing a wide band gap.

[0014] In general, when a compound is used as a hole
injection/transporting material and the band gap of the mate-
rial is narrow, the band gap of a luminescent layer also tends
to be narrow. In this embodiment, it is difficult to select a host
compound in a device requiring a relatively wide band gap,
for example, blue fluorescence or phosphorescence. When a
compound is used as a host material, the material must have a
band gap wider than that of a guest material. In particular, in
phosphorescent materials, the energy level at the lowest
excited triplet state (T1) must be higher than the T1 of the
guest. Accordingly, the phosphorescent materials require a
wide band gap.

SUMMARY OF THE INVENTION

[0015] The present invention provides a novel amino com-
pound that maintains a wide band gap by bonding two fluo-
renyl groups at the meta position of an amino-substituted aryl
group that can be used in a range of red to blue fluorescence
and in a range of red to green phosphorescence.

[0016] The present invention provides a novel amino com-
pound with a high Tg and a high mobility.

[0017] The present invention also provides an organic
light-emitting device that realizes an optical output with an
extremely high efficiency and a high luminance using the
amino compound. The present invention provides an organic
light-emitting device having high durability.

[0018] The present invention provides an organic light-
emitting device that can be easily produced at a relatively low
cost.

[0019] (1) Accordingly, the present invention provides an
amino compound for an organic light-emitting device repre-
sented by general formula [1]:



US 2011/0198576 Al

[Chemical formula 1]

(1

(Za)a

wherein X, represents a substituted or unsubstituted aromatic
ring, fused polycyclic ring, or heterocyclic ring; wherein in
said formula [1] said substituted or unsubstituted aromatic
ring, fused polycyclic ring, or heterocyclic ring is bonded to
the pair of fluorenyl groups at meta-positions to each other; Y,
and Y, each represent a substituted or unsubstituted alkyl
group, aryl group, or heterocyclic group and are the same or
different; Z,, Z,, Z5, and Z, each represent a group selected
from a hydrogen atom, a halogen group, and a substituted or
unsubstituted alkyl group, aralkyl group, alkenyl group, alky-
nyl group, alkoxy group, aryl group, and heterocyclic group
and are the same or different; R, to R, each represent a
hydrogen atom, a halogen atom, or a substituted or unsubsti-
tuted alkyl group, aryl group, or heterocyclic group and are
the same or different; a and d each represent an integer of 1 to
4; and b and ¢ each represent an integer of 1 to 3.

[0020] (2) The present invention provides an amino com-
pound for an organic light-emitting device according to item
(1) represented by general formula [2]:

[Chemical formula 2]

(21

(Z4)a

wherein W, W,, and W each represent a group selected from
the group consisting of a hydrogen atom, a deuterium atom, a
halogen atom, and a substituted or unsubstituted alkyl group
and alkoxy group; Y, and Y, each represent a substituted or
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unsubstituted alkyl group, aryl group, or heterocyclic group;
and Y; and Y, are different from each other.

[0021] (3) The present invention provides an amino com-
pound for an organic light-emitting device according to item
(1) represented by general formula [3]:

[Chemical formula 3]

wherein W, W,, and W, each represent a group selected from
the group consisting of a hydrogen atom, a deuterium atom, a
halogen atom, and a substituted or unsubstituted alkyl group
and alkoxy group; Zs represents a group selected from a
hydrogen atom, a halogen group, a substituted or unsubsti-
tuted alkyl group, aralkyl group, alkenyl group, alkynyl
group, alkoxy group, aryl group, and heterocyclic group; e
represents an integer of 0 to 5; and carbon atoms consisting of
the two phenyl groups substituted with Z, are optionally
substituted with nitrogen atoms.

[0022] (4) The present invention provides an amino com-
pound for an organic light-emitting device according to item
(1) represented by general formula [4]:

[Chemical formula 4]
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wherein W, and W5 each represent a group selected from the
group consisting of a hydrogen atom, a deuterium atom, a
halogen atom, and a substituted or unsubstituted alkyl group
and alkoxy group; Y; and Y, each represent a substituted or
unsubstituted alkyl group, aryl group, or heterocyclic group;
and Y5 and Y, are different from each other.

[0023] (5) The present invention provides an amino com-
pound for an organic light-emitting device according to item
(1) represented by general formula [5]:

[Chemical formula 5]

(Za)a

wherein W, and W5 each represent a group selected from the
group consisting of a hydrogen atom, a deuterium atom, a
halogen atom, and a substituted or unsubstituted alkyl group;
Z represents a group selected from a hydrogen atom, a halo-
gen group, a substituted or unsubstituted alkyl group, aralkyl
group, alkenyl group, alkynyl group, alkoxy group, aryl
group, and heterocyclic group; e represents an integer of O to
5; and carbon atoms consisting of the two phenyl groups
substituted with Z5 are optionally substituted with nitrogen
atoms.

[0024] (6) The present invention provides an organic light-
emitting device including a pair of electrodes composed of an
anode and a cathode, and an organic compound layer sand-
wiched between the pair of electrodes, wherein the organic
compound layer contains the amino compound for an organic
light-emitting device according to item (1).

[0025] (7) The present invention provides the organic light-
emitting device according to item (6), wherein the organic
compound layer is a hole injection layer or a hole-transport-
ing layer.

[0026] (8) The present invention provides the organic light-
emitting device according to item (6), wherein the organic
compound layer is a luminescent layer.

[0027] (9) The present invention provides the organic light-
emitting device according to item (8), wherein the lumines-
cent layer is composed of at least a host and a guest and the
host is formed of the amino compound for an organic light-
emitting device.

[0028] Organic light-emitting devices including the amino
compounds of the present invention represented by general
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formulae [1] to [5] provide highly efficient light emission
witha low applied voltage. The organic light-emitting devices
also have high durability.

[0029] Further features of the present invention will
become apparent from the following description of exem-
plary embodiments with reference to the attached drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030] FIG. 1is across-sectional view showing an organic
light-emitting device according to an embodiment of the
present invention.
[0031] FIG. 2 is a cross-sectional view showing an organic
light-emitting device according to an embodiment of the
present invention.
[0032] FIG. 3 is a cross-sectional view showing an organic
light-emitting device according to an embodiment of the
present invention.
[0033] FIG. 4 is a cross-sectional view showing an organic
light-emitting device according to an embodiment of the
present invention.
[0034] FIG. 5 is a cross-sectional view showing an organic
light-emitting device according to an embodiment of the
present invention.

DESCRIPTION OF THE EMBODIMENTS

[0035] An amino compound for an organic light-emitting
device of the present invention is represented by general
formula [1]:

[Chemical formula 1]

wherein X, represents a substituted or unsubstituted aromatic
ring, fused polycyclic ring, or heterocyclic ring; wherein in
said formula [1] said substituted or unsubstituted aromatic
ring, fused polycyclic ring, or heterocyclic ring is bonded to
the pair of fluorenyl groups at meta-positions to each other; Y,
and Y, each represent a substituted or unsubstituted alkyl
group, aryl group, or heterocyclic group and are the same or
different; Z,, Z,, Z, and Z, each represent a group selected
from a hydrogen atom, a halogen group, and a substituted or
unsubstituted alkyl group, aralkyl group, alkenyl group, alky-
nyl group, alkoxy group, aryl group, and heterocyclic group
and are the same or different; R, to R, each represent a
hydrogen atom, a halogen atom, or a substituted or unsubsti-
tuted alkyl group, aryl group, or heterocyclic group and are
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the same or different; a and d each represent an integer of 1 to
4; and b and ¢ each represent an integer of 1 to 3.

[0036] An amino compound for an organic light-emitting
device of the present invention is represented by general
formula [2]:

[Chemical formula 2]

(Za)a

wherein W, W,, and W; each represent a group selected from
the group consisting of a hydrogen atom, a deuterium atom, a
halogen atom, and a substituted or unsubstituted alkyl group
and alkoxy group; Y and Y, each represent a substituted or
unsubstituted alkyl group, aryl group, or heterocyclic group;
Y, andY, aredifferent from each other;and Z,,7,, 75,7, R,
R,, R;, Ry, a, d, b, and ¢ are the same as the above.

[0037] An amino compound for an organic light-emitting
device of the present invention is represented by general
formula [3]:

[Chemical formula 3]

wherein Z represents a group selected from ahydrogen atom,
a halogen group, a substituted or unsubstituted alkyl group,
aralkyl group, alkenyl group, alkynyl group, alkoxy group,
aryl group, and heterocyclic group; e represents an integer of
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0 to 5; carbon atoms consisting of the two phenyl groups
substituted with Z5 are optionally substituted with nitrogen
atoms; and W, W,, W, 7,.7,,7,, 7,,R;,R,,R;,R,,a,d, b,
and c are the same as the above.

[0038] An amino compound for an organic light-emitting
device of the present invention is represented by general
formula [4]:

[Chemical formula 4]

(Z4)a

wherein W, and W 5 each represent a group selected from the
group consisting of a hydrogen atom, a deuterium atom, a
halogen atom, and a substituted or unsubstituted alkyl group
and alkoxy group; Y; and Y, each represent a substituted or
unsubstituted alkyl group, aryl group, or heterocyclic group;
Y, andY , are different fromeach other;and Z2,,7,, 75,7, R,
R,, R;, Ry, a, d, b, and ¢ are the same as the above.

[0039] An amino compound for an organic light-emitting
device of the present invention is represented by general
formula [5]:

[Chemical formula 5]
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wherein W, and W5 each represent a group selected from the
group consisting of a hydrogen atom, a deuterium atom, a
halogen atom, and a substituted or unsubstituted alkyl group;
carbon atoms consisting of the two phenyl groups substituted
with Z5 are optionally substituted with nitrogen atoms; and
Zs,e,2,,7,,7,,7,,R,,R,,R;,R,,a,d,b, and c are the same
as the above.

[0040] An organic light-emitting device according to the
present invention includes a pair of electrodes composed of
an anode and a cathode and an organic compound layer sand-
wiched between the pair of electrodes, wherein the organic
compound layer contains the amino compound for an organic
light-emitting device represented by any one of the above
general formulae.

[0041] Inthe organic light-emitting device according to the
present invention, the organic compound layer is a hole injec-
tion layer of a hole-transporting layer.

[0042] Inthe organic light-emitting device according to the
present invention, the organic compound layer is a lumines-
cent layer.

[0043] The present invention also provides an organic
light-emitting device wherein the luminescent layer includes
at least a host and a guest and the host is made of the amino
compound for an organic light-emitting device.

[0044] A description will now be made of specific
examples of X,, which is a substituted or unsubstituted aro-
matic ring, fused polycyclic ring, or heterocyclic ring in gen-
eral formula [1], and specific examples of the substituents in
general formulae [1] to [5].

[0045] Examples of X, which is a substituted or unsubsti-
tuted aromatic ring, fused polycyclic ring, or heterocyclic
ring, include, but are not limited to, a substituted or unsubsti-
tuted benzene ring, biphenyl ring, naphthalene ring, phenan-
threne ring, anthracene ring, tetracene ring, benzanthracene
ring, chrysene ring, pyrene ring, perylene ring, triphenylene
ring, thiophene ring, pyridine ring, pyrazine ring, pyrazole
ring, pyrrole ring, triazine ring, carbazole ring, benzimida-
zole ring, benzothiazole ring, quinoline ring, quinoxaline
ring, and isoquinoline ring.

[0046] Examples of the substituted or unsubstituted alkyl
groups include, but are not limited to, a methyl group, an ethyl
group, a n-propyl group, a n-butyl group, a n-pentyl group, a
n-hexyl group, an isopropyl group, an isobutyl group, a sec-
butyl group, a tert-butyl group, an isopentyl group, a fluorom-
ethyl group, a difluoromethyl group, a trifluoromethyl group,
a 2-fluoroethyl group, a perfluoroethyl group, a 3-fluoropro-
pyl group, a perfluoropropyl group, a 4-fluorobutyl group, a
perfluorobutyl group, a S-fluoropentyl group, a 6-fluorohexyl
group, a chloromethyl group, a trichloromethyl group, a
2-chloroethyl group, a 2,2,2-trichloroethyl group, a 4-chlo-
robutyl group, a S-chloropentyl group, a 6-chlorohexyl
group, a bromomethyl group, a 2-bromoethyl group, an
iodomethyl group, a 2-iodoethyl group, a hydroxymethyl
group, a hydroxyethyl group, a cyclopropyl group, a cyclobu-
tyl group, a cyclopentyl group, a cyclohexyl group, a cyclo-
pentylmethyl group, a cyclohexylmethyl group, a cyclohexy-
lethyl group, a 4-fluorocyclohexyl group, a norbornyl group,
and an adamantyl group.

[0047] Examples of the substituted or unsubstituted aryl
groups include, but are not limited to, a phenyl group, a
4-methylphenyl group, a 4-methoxyphenyl group, a 4-eth-
ylphenyl group, a 4-fluorophenyl group, trifluorophenyl
groups, a 3,5-dimethylphenyl group, a 2,6-diethylphenyl
group, a mesityl group, a 4-tert-butylphenyl group, a ditoly-
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laminopheny] group, a biphenyl group, a terphenyl group, a
naphthyl group, an acenaphthylenyl group, an anthryl group,
a phenanthryl group, a pyrenyl group, an acephenanthrylenyl
group, a chrysenyl group, a dibenzochrysenyl group, a ben-
zanthryl group, a dibenzanthryl group, a naphthacenyl group,
a fluorenyl group, a triphenylenyl group, and a perylenyl
group.

[0048] Examples ofthe substituted or unsubstituted hetero-
cyclic groups include, but are not limited to, a pyrrolyl group,
a pyridyl group, a bipyridyl group, a methylpyridyl group, a
pyrimidinyl group, a pyrazinyl group, a pyridazinyl group, a
terpyrrolyl group, a thienyl group, a terthienyl group, a pro-
pylthienyl group, a benzothienyl group, a dibenzothienyl
group, a quinolyl group, an isoquinolyl group, a quinoxalinyl
group, a naphthyridinyl group, a quinazolinyl group, a
phenanthridinyl group, an indolizinyl group, a phenazinyl
group, a carbazolyl group, an oxazolyl group, an oxadiazolyl
group, a thiazolyl group, and a thiadiazolyl group.

[0049] Examples of the substituted or unsubstituted aralkyl
groups include, but are not limited to, a benzyl group, a
2-phenylethyl group, a 2-phenylisopropyl group, a 1-naph-
tylmethyl group, a 2-naphthylmethyl group, a 2-(1-naphthyl)
ethyl group, a 2-(2-naphthyl)ethyl group, a 9-anthrylmethyl
group, a 2-(9-anthryl)ethyl group, a 2-fluorobenzyl group, a
3-fluorobenzyl group, a 4-fluorobenzyl group, a 2-chloroben-
zyl group, a 3-chlorobenzyl group, a 4-chlorobenzyl group, a
2-bromobenzyl group, a 3-bromobenzyl group, and a 4-bro-
mobenzyl group.

[0050] Examples ofthe substituted or unsubstituted alkenyl
groups include, but are not limited to, a vinyl group, an allyl
group (2-propenyl group), and a styryl group.

[0051] Examples of the substituted or unsubstituted alky-
nyl groups include, but are not limited to, an acetylenyl group,
a phenylacetylenyl group, and a 1-propynyl group.

[0052] Examples of the substituted or unsubstituted alkoxy
groups include, but are not limited to, alkyloxy groups and
aralkyloxy groups having the above-described substituted or
unsubstituted alkyl group or aralkyl group; and aryloxy
groups having the above-described substituted or unsubsti-
tuted aryl group or heterocyclic group, such as a methoxy
group, an ethoxy group, a propoxy group, a 2-ethyl-octyloxy
group, a phenoxy group, a 4-tert-butylphenoxy group, a ben-
zyloxy group, and a thienyloxy group.

[0053] Examples of the substituents which the above-de-
scribed substituents may have include, but are not limited to,
a deuterium atom; alkyl groups and aralkyl groups such as a
methyl group, an ethyl group, a n-propyl group, a n-butyl
group, a n-pentyl group, a n-hexyl group, a n-heptyl group, a
n-octyl group, a n-decyl group, an isopropyl group, an isobu-
tyl group, a sec-butyl group, a tert-butyl group, an isopentyl
group, a neopentyl group, a tert-octyl group, a benzyl group,
and a 2-phenylethyl group; alkoxy groups such as a methoxy
group, an ethoxy group, a propoxy group, a 2-ethyl-octyloxy
group, a phenoxy group, a 4-tert-butylphenoxy group, and a
benzyloxy group; aryl groups such as a phenyl group, a 4-me-
thylphenyl group, a 4-ethylphenyl group, a 3-chlorophenyl
group, a 3,5-dimethylphenyl group, a triphenylamino group,
a biphenyl group, a terphenyl group, a naphthyl group, an
anthryl group, a phenanthryl group, and a pyrenyl group;
heterocyclic groups such as a pyridyl group, a bipyridyl
group, a methylpyridyl group, a thienyl group, a terthienyl
group, a propylthienyl group, a furyl group, a quinolyl group,
a carbazolyl group, and N-ethylcarbazolyl group; a halogen
group; a hydroxyl group; a cyano group; and a nitro group.
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[0054] The amino compounds represented by general for-
mulae [1] to [5] can be used as a material for an organic
light-emitting device.

[0055] The amino compounds represented by general for-
mulae [1] to [5] can be used as at least one layer selected from
a hole-transporting layer, a hole injection layer, and a lumi-
nescent layer to provide a device having a high luminous
efficiency and a long lifetime.

[0056] When the amino compounds represented by general
formulae[1]to [5] are used for a luminescent layer, the amino
compounds can be used alone in the luminescent layer, or
used as a dopant (guest) material or a host material of a
fluorescent material or a phosphorescent material. As a result,
a device having a high color purity, a high luminous effi-
ciency, and a long lifetime can be produced.

[0057] The present invention will now be described in
detail.

[0058] Specific examples of the compounds represented by
general formulae [1] to [5] are shown below, but the present
invention is not limited thereto.

[Chemical formula 6]

H-2
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H-3
H;C
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-continued

H-35

13

[Chemical formula 9]

SVl
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H-47 [Chemical formula 10]
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-continued

H-83

H-84

24

[Chemical formula 13]

-continued
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H-85
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-continued

H-95

27

[Chemical formula 14]

Sved

-continued
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H-97

H-98
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-continued -continued

H-146

H;CO

HiC

[Chemical formula 18]

H-145

H;CO

H;C
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-continued

H-171

H-172

45

Aug. 18,2011

-continued

H-173

H-174

[0059] An organic light-emitting device of the present
invention will now be described in detail.

[0060] An organic light-emitting device of the present
invention includes a pair of electrodes composed of an anode
and a cathode and an organic compound layer sandwiched
between the pair of electrodes, wherein the organic com-
pound layer contains the amino compound for an organic
light-emitting device represented by any one of general for-
mulae [1] to [5].



US 2011/0198576 Al

[0061] FIGS. 1 to 5 show examples of organic light-emit-
ting devices of the present invention. First, reference numer-
als in the figures will be described. In the figures, reference
numeral 1 indicates a substrate, reference numeral 2 indicates
an anode, reference numeral 3 indicates a luminescent layer,
reference numeral 4 indicates a cathode, reference numeral 5
indicates a hole-transporting layer, reference numeral 6 indi-
cates an electron-transporting layer, reference numeral 7 indi-
cates a hole injection layer, and reference numeral 8 indicates
ahole or exciton blocking layer (hole/exciton blocking layer).

[0062] FIG. 1 is a cross-sectional view showing an organic
light-emitting device according to an embodiment of the
present invention. In the organic light-emitting device shown
in FIG. 1, an anode 2, a luminescent layer 3, and a cathode 4
are provided on a substrate 1 in that order. The light-emitting
device in this embodiment is useful for a case where the
device has hole-transporting capacity, electron-transporting
capacity, and light-emitting capacity by itself or a case where
compounds having each capacity are combined for producing
the device.

[0063] FIG. 2 is a cross-sectional view showing an organic
light-emitting device according to another embodiment of the
present invention. In the organic light-emitting device shown
in FIG. 2, an anode 2, a hole-transporting layer 5, an electron-
transporting layer 6, and a cathode 4 are provided on a sub-
strate 1 in that order. This device is useful for a case where a
light-emitting material having either hole-transporting capac-
ity or electron-transporting capacity or both hole-transporting
capacity and electron-transporting capacity is used for each
layer in combination with a simple hole-transporting material
or an electron-transporting material that does not have light-
emitting capacity. In this case, a luminescent layer 3 is com-
posed of either the hole-transporting layer 5 or the electron-
transporting layer 6.

[0064] FIG. 3 is a cross-sectional view showing an organic
light-emitting device according to another embodiment of the
present invention. In the organic light-emitting device shown
in FIG. 3, an anode 2, a hole-transporting layer 5, a lumines-
cent layer 3, an electron-transporting layer 6, and a cathode 4
are provided on a substrate 1 in that order. In this device,
functions of carrier transportation and light emission are
separated, and a compound having hole-transporting capac-
ity, a compound having electron-transporting capacity, and a
compound having light-emitting capacity are used in appro-
priate combinations. Accordingly, the degree of freedom of
material selection is markedly increased, and various com-
pounds having different emission wavelengths can be used.
Therefore, diversification of luminescent color can be real-
ized. Furthermore, luminous efficiency can also be improved
by effectively trapping carriers or excitons in the central
luminescent layer 3.

[0065] FIG. 4 is a cross-sectional view showing an organic
light-emitting device according to another embodiment of the
present invention. In the organic light-emitting device shown
in FIG. 4, a hole injection layer 7 is provided so as to be
adjacent to the anode 2 in FIG. 3. This structure is effective for
improving adhesiveness between the anode 2 and the hole-
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transporting layer 5 or improving hole-injection capacity, and
thus effectively reduces the voltage to be applied.

[0066] FIG. 5 is a cross-sectional view showing an organic
light-emitting device according to another embodiment of the
present invention. In the organic light-emitting device shown
in FIG. 5, a layer for blocking the passage ofholes or excitons
to the side of the cathode 4 (hole/exciton blocking layer 8) is
provided between the luminescent layer 3 and the electron-
transporting layer 6 in FIG. 3. Since a compound having a
considerably high ionization potential is used for the hole/
exciton blocking layer 8, this structure is effective in improv-
ing luminous efficiency.

[0067] The term ‘“hole-transporting area containing the
compound represented by any one of general formulae [1] to
[5]” in the present invention means an area where holes are
mainly injected or transported, for example, the above-men-
tioned hole injection layer 7 or the hole-transporting layer 5.
[0068] FIGS. 1 to 5 illustrate only basic device structures.
The structure of organic light-emitting devices including the
compound of the present invention is not limited thereto, and
various layer structures are available. For example, an insu-
lating layer may be provided at the interface between an
electrode and an organic compound layer, an adhesion layer
or an interference layer may be provided, or a hole-transport-
ing layer may be composed of two layers having different
ionization potentials.

[0069] The compounds represented by general formulae
[1] to [5] of the present invention can be used in any of the
forms illustrated in FIGS. 1to 5.

[0070] Inparticular, an organic compound layer containing
the compound of the present invention is useful as a lumines-
cent layer, a hole injection layer, or a hole-transporting layer.
In addition, a layer formed by, for example, vacuum deposi-
tion or solution coating is not easily crystallized and has an
excellent stability with time.

[0071] Inthe present invention, the above compounds rep-
resented by general formulae [1]to [5] are used particularly as
a component of a luminescent layer. However, a known low-
molecular-weight or polymeric hole-transporting compound,
luminescent compound, electron-transporting compound, or
the like may also be used in combinations as required.
[0072] The substrate used in the present invention is not
particularly limited, and opaque substrates such as metal sub-
strates and ceramic substrates; and transparent substrates
such as glass, quartz, and plastic sheets are used.

[0073] Furthermore, luminescent colors can be controlled
using, for example, a color filter film, a fluorescent color
conversion filter film, or a dielectric reflecting film as a sub-
strate. In addition, a thin-film transistor (TFT) may be formed
on a substrate and connected to other components to fabricate
a device. A thin-film transistor is an example of a switching
element for controlling luminescence and non-luminescence
of the organic light-emitting device. The organic light-emit-
ting device of the present invention can be installed as a
display of display devices. The organic light-emitting device
of the present invention can be used as a component of a
display together with the switching element and a control
unit.
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[0074] Regarding the direction of light extraction of the
device, the bottom-emission structure (structure for extract-
ing light from the substrate side) and the top-emission struc-
ture (structure for extracting light from the opposite side of
the substrate) are available.

EXAMPLES

[0075]
specifically using examples, but the present invention is not
limited thereto.

The present invention will now be described more

Example 1
[0076]
[Chemical formula 21]
H,N CH; 11
Pd(PPhy),
CS2CO3

Br

toluene, ethanol

H;C

H;C I

1-3

Pd(dba),
NaOBu
P(tBu);

xylene
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-continued

H;C

H;C

Synthesis of Exemplified Compound H-16
[0077] First, 0.79 g (3 mmol) of 3,5-dibromo-4-methyla-
niline and 2.14 g (9 mmol) of Compound 1-1 were dissolved
in a mixed solution of 20 mL oftoluene, 10 mL of ethanol, and
20 mL of an aqueous solution (2 mol/L) of cesium carbonate.
Subsequently, 0.17 g (0.15 mmol) of tetrakis(triphenylphos-
phine)palladium (0) was added to the solution in a nitrogen
atmosphere at room temperature under stirring. Stirring was
performed for three hours while the reaction system was
refluxed at the boiling point. After the reaction, the organic
layer was extracted with toluene and dried over anhydrous
sodium sulfate. The product was then purified with a silica gel
column (using a mixture of heptane and toluene as a devel-
oping solvent) to obtain 1.11 g of Compound 1-2 (yield
75.4%).
[0078] Subsequently, 0.98 g (2 mmol) of Compound 1-2,
1.39 g (6 mmol) of Compound 1-3, and 0.48 g (5 mmol) of
sodium tert-butoxide were dissolved in 50 mL of xylene. Ina
nitrogen atmosphere at room temperature under stirring, 17.2
mg (0.085 mmol) of tri-tert-butylphosphine was added to the
solution, and 24.5 mg (0.043 mmol) of palladium diben-
zylideneacetone was then added thereto. Stirring was per-
formed for three hours while the reaction system was refluxed
at the boiling point. After the reaction, the organic layer was
extracted with toluene and dried over anhydrous sodium sul-
fate. The product was then purified with a silica gel column
(using a mixture of heptane and toluene as a developing
solvent) to obtain 0.966 g of Exemplified Compound H-16
(yield 72.1%).
[0079] A molecularion (M+) peak at 699 of this compound
was confirmed by matrix-assisted laser desorption ionization
time-of-flight mass spectrometry (MALDI-TOF MS).

Examples 2 to 15
Synthesis of Exemplified Compounds H-2, H-5,
H-11, H-17, H-50, H-53, H-65, H-68, H-71, H-77,
H-86, H-125, H-128, and H-131
[0080] The title compounds could be synthesized as in
Example 1 using boronic acid compounds and halogen com-
pounds shown in Table 1 instead of Compounds 1-1 and 1-3.
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TABLE 1
Exemplified
Example Compound Boronic acid compound Halogen compound

2 H-2

Q‘O o
3 H-5

Br
4 H-11 :'- ':
I

Q.O o

5 H-17 HsC
HsC
6 H-50
O

Q‘O B(OH)Z
7 H-53
8 H-65

Q.O o Q.O )
9 H-68

Q‘O o
10 H-71
+QBI
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TABLE 1-continued
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Exemplified
Example Compound Boronic acid compound Halogen compound
11 H-77 i :
I
12 H-86
13 H-125
- Q‘O R Q‘O :
14 H-128
OO
15 H-131
N O‘O o Q‘O ;
Example 16
-continued
[0081]
[Chemical formula 22]

/ N\,
—N
Pd(dba),
KO'Bu
IPr-HCI

1,4-dioxane

1-2

H-153

Synthesis of Exemplified Compound H-153
[0082] First, l.0§ (2.04 mmol) of Compound 1-2 prepared
asin Example 1,0.97 g (6.12 mmol) of 2-bromopyridine, and
0.68 g (6.0 mmol) of potassium tert-butoxide were dissolved
in 18 mL of 1,4-dioxane. In a nitrogen atmosphere at room
temperature under stirring, 46 mg (0.1 mmol) of 1,3-bis(2,6-
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diisopropylphenyl)imidazole chloride (IPr-HCI) was added
to the solution, and 30 mg (0.1 mmol) of palladium diben-
zylideneacetone was then added thereto. The temperature of
the reaction solution was increased to 100° C., and the solu-
tion was stirred for three hours. After the reaction, the organic
layer was extracted with toluene and dried over anhydrous
sodium sulfate. The product was then purified with a silica gel
column ausin a mixture of heptane and toluene as a devel-
oping so Vent% to obtain 460 mg of Exemplified Compound
H-153 (yield 35%). The structure of this compound was con-
firmed by NMR.

Example 17

[0083]

[Chemical formula 23]

oo

Pd(PPhy),
CS2C03

toluene, ethanol

1-6
Pd(dba),
KOBu
IPr-HC1
1,4-dioxane

H-156
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Synthesis of Exemplified Compound H-156

[0084] First, 2.0 g (4.07 mmol) of Compound 1-2 prepared
as in Example 1, 1.43 g (4.47 mmol) of Compound 1-4, and
1.56 g (16.3 mmol) of sodium tert-butoxide were dissolved in
40 mL of xylene. In a nitrogen atmosphere at room tempera-
ture under stirring, 0.66 g (3.25 mmol) of tri-tert-butylphos-
phine was added to the solution, and 1.15 g (0.80 mmol) of
palladium dibenzylideneacetone was then added thereto. Stir-
ring was performed for 12 hours while the reaction system
was refluxed at the boiling point. After the reaction, the
organic layer was extracted with toluene and dried over anhy-
drous sodium sulfate. The product was then purified with a
silica gel column (using a mixture of heptane and toluene as
a developing solvent) to obtain 1.33 g of Compound 1-5
(yield 47%).

[0085] Subsequently, 1.0 g (1.46 mmol) of Compound 1-5,
0.69 g (4.39 mmol) of Compound 1-6,and 0.49 g (4.39 mmol)
of potassium tert-butoxide were dissolved in 15 mL of 1,4-
dioxane. In a nitrogen atmosphere at room temperature under
stirring, 31 mg (0.07 mmol) of 1,3-bis(2,6-diisopropylphe-
nyl)imidazole chloride (IPr-HCI) was added to the solution,
and 42 mg (0.07 mmol) of palladium dibenzylideneacetone
was then added thereto. The temperature of the reaction solu-
tion was increased to 100° C., and the solution was stirred for
30 hours. After the reaction, the organic layer was extracted
with toluene and dried over anhydrous sodium sulfate. The
product was then purified with a silica gel column (using
toluene as a developing solvent) to obtain 730 mg of Exem-
plified Compound H-156 (yield 65%). The structure of this
compound was confirmed by NMR.

Example 18

[0086]

[Chemical formula 24]

{

1-7

B — e
Pd(dba),
NaO'Bu
P(tBu)z

xylene
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Synthesis of Exemplified Compound H-56

[0087] First, 1.0 g (1.46 mmol) of Compound I-5 prepared
as in Example 17, 0.75 g (3.66 mmol) of iodobenzene, and
0.56 g (5.84 mmol) of sodium tert-butoxide were dissolved in
25 mL of xylene. In a nitrogen atmosphere at room tempera-
ture under stirring, 0.24 g (1.17 mmol) of tri-tert-butylphos-
phine was added to the solution, and 0.168 g (0.29 mmol) of
palladium dibenzylideneacetone was then added thereto. Stir-
ring was performed for 12 hours while the reaction system
was refluxed at the boiling point. After the reaction, the
organic layer was extracted with toluene and dried over anhy-
drous sodium sulfate. The product was then purified with a
silica gel column (using a mixture of heptane and toluene as
a developing solvent) to obtain 633 mg of Exemplified Com-
pound H-56 (yield 57%). The structure of this compound was
confirmed by NMR.

Examples 19 to 25

Synthesis of Exemplified Compounds H-14, H-23,
H-29, H-32, H-35, H-59, and H-62

[0088] The title compounds could be synthesized as in
Examples 17 and 18 using halogen compounds I and halogen
compounds II shown in Table 2 instead of Compounds 1-4,
1-6, and 1-7.

TABLE 2
Exemplified
Example Compound Halogen compound I Halogen compound
19 H-14
I H;C Br
20 H-23
I Br
21 H-29
I Br
22 H-32
HiC Br Br
23 H-35
24 H-59
I H;C Br
Q O I
25 H-62
Br

Q.O . @
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Example 26

[0089] An organic light-emitting device having the struc-
ture shown in FIG. 3 was prepared by the following process.
[0090] A transparent conductive supporting substrate was
prepared by depositing indium tin oxide (ITO) serving as the
anode 2 by sputtering on a glass substrate serving as the
substrate 1 so as to have a film thickness of 120 nm. The
substrate was sequentially washed with acetone and isopro-
pyl alcohol (IPA) using ultrasonic waves, washed with boiled
IPA, and then dried. Furthermore, the substrate was subjected
to a UV/ozone cleaning and used as the transparent conduc-
tive supporting substrate.

[0091] The hole-transporting layer 5 was formed using
Exemplified Compound H-16 by vacuum deposition so as to
have a thickness of 20 nm. The vacuum deposition was per-
formed under the conditions of a degree of vacuum of 1.0x
107 Pa and a deposition rate of 0.1 nm/sec.

[0092] Subsequently, Compound A shown below was
evaporated as a luminescent layer on the hole-transporting
layer S to form the luminescent layer 3 with a thickness of 20
nm. The vacuum deposition was performed under the condi-
tions of a degree of vacuum of 1.0x10™* Pa and a deposition
rate of 0.1 nmy/sec.

[Chemical formula 25]

Compound A

s R
oy OO

[0093] Furthermore, a bathophenanthroline (Bphen) film
was formed as the electron-transporting layer 6 by vacuum
deposition so as to have a thickness of 40 nm. The vacuum
deposition was performed under the conditions of a degree of
vacuum of 1.0x10~* Pa and a deposition rate in the range of
0.2 to 0.3 nm/sec.

[0094] A lithium fluoride film having a thickness of 0.5 nm
was then formed on the above organic compound layer by
vacuum deposition, and an aluminum film having a thickness
of 150 nm was further formed on the lithium fluoride film by
vacuum deposition. Thus, an organic light-emitting device
including an electron-injecting electrode (cathode 4) formed
of'an aluminum-lithium alloy film was prepared. The vacuum
deposition was performed under the conditions of a degree of
vacuum of 1.0x10~* Pa and a deposition rate in the range of
1.0 to 1.2 nm/sec.

[0095] The prepared organic EL device was covered with a
protective glass plate in a dry air atmosphere and sealed with
an acrylic resin adhesive so as to prevent degradation of the
device due to adsorption of moisture.

[0096] When a voltage of 4.0 V was applied to the device
thus prepared using the I'TO electrode (anode 2) as the anode
and the Al electrode (cathode 4) as the cathode, blue-light
emission was observed.

[0097] Furthermore, a voltage was applied while the cur-
rent density was maintained at 30 mA/cm? in a nitrogen
atmosphere. As a result, after 100 hours, the degradation of
luminance relative to the initial luminance was small.

Examples 27 to 31

[0098] Devices could be prepared as in Example 26 except
that compounds shown in Table 3 were used instead of Exem-
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plified Compound H-16, which constituted the hole-trans-
porting layer 5 of Example 26.

TABLE 3
Exemplified
Example Compound
27 H-2
28 H-5
29 H-11
30 H-50
31 H-53

Comparative Examples 1 and 2

[0099] Devices were prepared as in Example 26 except that
Comparative Compounds 4-1 and 4-2 shown below were
used instead of Exemplified Compound H-16. When a volt-
age of 4.0 V was applied to each device using the ITO elec-
trode (anode 2) as the anode and the Al electrode (cathode 4)
as the cathode, light emission was not observed.

[Chemical formula 26]

4-1
CH3
N .O
N
CH3z
SR Say
[Chemical formula 27]

4-2

Example 32

[0100] An organic light-emitting device having the struc-
ture shown in FIG. 4 was prepared by the following process.



US 2011/0198576 Al

[0101] A transparent conductive supporting substrate was
prepared by depositing indium tin oxide (ITO) serving as the
anode 2 by sputtering on a glass substrate serving as the
substrate 1 so as to have a film thickness of 120 nm. The
substrate was sequentially washed with acetone and isopro-
pyl alcohol (IPA) using ultrasonic waves, washed with boiled
IPA, and then dried. Furthermore, the substrate was subjected
to a UV/ozone cleaning and used as the transparent conduc-
tive supporting substrate.

[0102] A chloroform solution of Exemplified Compound
H-53, which was used for the hole injection layer 7, was
prepared so as to have a concentration of 0.1 weight percent.
[0103] This solution was dripped on the ITO electrode of
the substrate, and spin coating was then performed at a rota-
tional speed of 500 PRM for 10 seconds followed by a rota-
tional speed of 1,000 PRM for one minute to form a film. The
substrate was then dried in a vacuum oven at 80° C. for 10
minutes to completely remove the solvent in the thin film. The
thickness of the resulting hole injection layer 7 was 11 nm.
[0104] Subsequently, Exemplified Compound H-16 serv-
ing as a hole-transporting layer was deposited on the hole
injection layer 7 to form the hole-transporting layer 5 having
a thickness of 20 nm. The vacuum deposition was performed
under the conditions of a degree of vacuum of 1.0x10~* Pa
and a deposition rate of 0.1 nm/sec.

[0105] Furthermore, a luminescent layer, an electron-trans-
porting layer, and an Al electrode were formed as in Example
26.

[0106] When a voltage was applied to the device thus pre-
pared using the ITO electrode (anode 2) as the anode and the
Al electrode (cathode 4) as the cathode, light emission was
observed.

[0107] Furthermore, a voltage was applied while the cur-
rent density was maintained at 30 mA/cm? in a nitrogen
atmosphere. As a result, after 100 hours, the degradation of
luminance relative to the initial luminance was small.

Example 33

[0108] An organic light-emitting device having the struc-
ture shown in FIG. 3 was prepared by the following process.

[0109] A transparent conductive supporting substrate was
prepared by depositing indium tin oxide (ITO) serving as the
anode 2 by sputtering on a glass substrate serving as the
substrate 1 so as to have a film thickness of 120 nm. The
substrate was sequentially washed with acetone and isopro-
pyl alcohol (IPA) using ultrasonic waves, washed with boiled
IPA, and then dried. Furthermore, the substrate was subjected
to a UV/ozone cleaning and used as the transparent conduc-
tive supporting substrate.

[0110] The hole-transporting layer 5 was formed using
Compound B by vacuum deposition so as to have a thickness
of 30 nm. The vacuum deposition was performed under the
conditions of a degree of vacuum of 1.0x10~* Pa and a depo-
sition rate of 0.1 nm/sec. Subsequently, a luminescent layer
was formed on the hole-transporting layer 5 by codeposition
of Exemplified Compound H-53 and Compound C so that the
weight ratio of Compound C in the luminescent layer would
be 10%, thus forming the luminescent layer 3 having a thick-
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ness of 50 nm. The codeposition was performed under the
conditions of a degree of vacuum of 1.0x10~* Pa and a depo-
sition rate of 0.1 nm/sec.

Compound B

~ o
s~ )
O

[Chemical formula 29]

Q
0

Compound C

Ir

7\
\\/

[0111] Furthermore, a bathophenanthroline (Bphen) film
was formed as the electron-transporting layer 6 by vacuum
deposition so as to have a thickness of 40 nm. The vacuum
deposition was performed under the conditions of a degree of
vacuum of 1.0x10™* Pa and a deposition rate in the range of
0.2 to 0.3 nm/sec.

[0112] A potassium fluoride film having a thickness of 0.5
nm was then formed on the above organic compound layer by
vacuum deposition, and an aluminum film having a thickness
of 150 nm was further formed on the potassium fluoride film
by vacuum deposition. Thus, an organic light-emitting device
including an electron-injecting electrode (cathode 4) formed
of an aluminum-potassium alloy film was prepared. The
vacuum deposition was performed under the conditions of a
degree of vacuum of 1.0x10™* Pa and a deposition rate in the
range of 1.0 to 1.2 nm/sec.

[0113] The prepared organic EL device was covered with a
protective glass plate in a dry air atmosphere and sealed with
an acrylic resin adhesive so as to prevent degradation of the
device due to adsorption of moisture.

[0114] Whena voltage of 4V was applied to the device thus
prepared using the ITO electrode (anode 2) as the anode and
the Al electrode (cathode 4) as the cathode, green-light emis-
sion was observed.

Examples 34 to 38

[0115] Devices could be prepared as in Example 33 except
that compounds shown in Table 4 were used instead of Exem-
plified Compound H-53, which constituted the luminescent
layer 3 of Example 33.
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TABLE 4
Exemplified
Example Compound

34 H-2

35 H-9

36 H-56

37 H-153

38 H-155

Example 39

[0116] A device could be prepared as in Example 33 except
that Compound D shown below was used instead of Com-
pound C, which constituted the luminescent layer 3 of
Example 33.

[Chemical formula 30]

Compound D

[0117] While the present invention has been described with
reference to exemplary embodiments, it is to be understood
that the invention is not limited to the disclosed exemplary
embodiments. The scope of the following claims is to be
accorded the broadest interpretation so as to encompass all
modifications, equivalent structures and functions.

[0118] This application claims the benefit of Japanese
Application No. 2006-088351 filed Mar. 28, 2006 and No.
2007-023115 filed Feb. 1, 2007, which are hereby incorpo-
rated by reference herein in their entirety.

1.-9. (canceled)

10. A display apparatus comprising a substrate and an

organic light-emitting device on the substrate,

wherein the organic light-emitting device comprises

at least a pair of electrodes composed of an anode, a cath-
ode, and an organic compound layer disposed therebe-
tween,

a luminescent layer disposed between the anode and the
cathode, wherein the luminescent layer has a phospho-
rescent luminescent material,

wherein the organic compound layer is disposed between
the luminescent layer and the anode and comprises an
amino compound, the amino compound represented by
general formula
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wherein Z,, Z,, Z5, and Z, each represent a group selected
from the group consisting of a hydrogen atom and a substi-
tuted or unsubstituted alkyl group, and are the same or differ-
ent; W,, W,, and W each represent a group selected from the
group consisting of a hydrogen atom and a substituted or
unsubstituted alkyl group and alkoxy group, and are the same
or different; Y5 and Y, each represent a group selected from
the group consisting of a substituted or unsubstituted alkyl
group, aryl group and heterocyclic group, and are the same or
different, Y, and Y, not being fluoren-4-yl group; R, to R,
each represent a group selected from the group consisting of
a hydrogen atom and a substituted or unsubstituted alkyl
group, aryl group and heterocyclic group, and are the same or
different; and a and d each represent an integer of 1 to 4; and
b and ¢ each represent an integer of 1 to 3.

11. The display apparatus according to claim 10, wherein
the substrate is an opaque substrate.

12. The display apparatus according to claim 10, further
comprising a film to control luminescent colors.

13. The display apparatus according to claim 12, wherein
the film is a color filter film.

14. The display apparatus according to claim 12, wherein
the film is a fluorescent color conversion filter film.

15. The display apparatus according to claim 12, wherein
the film is a dielectric reflecting film.

16. The display apparatus according to claim 10, further
comprising a switching element connected to the organic
light-emitting device. (Paragraph 0071)

17. The display apparatus according to claim 16, wherein
the switching element is a TFT.

18. The display apparatus according to claim 10, wherein
light emitted from the organic light-emitting device and pass-
ing through the substrate from a substrate side on which the
organic light-emitting device is disposed to an outside of the
display apparatus is extracted.

19. The display apparatus according to claim 10, wherein
light emitted from the organic light-emitting device is
extracted from a substrate side on which the organic light-
emitting device is disposed to an outside of the display
apparatus.



THMBW(EF)

[ i (S RIR) A ()
e (S IR) A (%)
S 3T H (B FIR) A (F)

FRI& B A

RHBA

S EREEEE

BEX)

ATANEAXEENSECSNNETEENENZAARE

patsnap

US20110198576A1 [ (r&)B 2011-08-18
US13/095229 FER 2011-04-27
ERER N &4t
ERMRN &t
ERERA S

ABE SHIGEMOTO
SENOO AKIHIRO
YAMADA NAOKI
NEGISHI CHIKA

ABE, SHIGEMOTO
SENOO, AKIHIRO
YAMADA, NAOKI
NEGISHI, CHIKA

HO1L27/32 HO1L51/52

C07C211/54 HO5B33/14 C07C211/61 C07C217/92 C07C2103/18 C07C2103/24 CO7D213/74 CO9K11
/06 C09K2211/1011 C09K2211/1029 HO1L51/0058 HO1L51/006 HO1L51/0061 HO1L51/0067 HO1L51
/0085 HO1L51/5048 C07C211/58 C07C2603/18 C07C2603/24 Y10S428/917

2006088351 2006-03-28 JP
2007023115 2007-02-01 JP

uS8288018

Espacenet USPTO

ATBRMNENRERENEENEY . HPX1ERVKLREE —
MNHE L AERBRARIABMRNER , ME SR, YIMY2E B

NEAFRMREER

FEYEHE  eHERTE; Z1EZ4%H

NE, BE , IMAIAMRNGEE , FRE , 2 R/E  ZEE
FEYEHE | SIMEBERTE; RI-RAZFENE , ©F , FEAHARE
REVRE  FERXHRE | SNHEEHAE; aMdo 3181514, MbHcE

BR1E3,

~T~_~-06

77
SOONWNOY

~

AN
\\\\\\\\\“\A

A ™~ 5

Ll
c =



https://share-analytics.zhihuiya.com/view/8cf3da5d-9af5-4dcc-84fd-d0531ba31441
https://worldwide.espacenet.com/patent/search/family/038557818/publication/US2011198576A1?q=US2011198576A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220110198576%22.PGNR.&OS=DN/20110198576&RS=DN/20110198576

