JP 2013-527557 A 2013.6.27

(19) EFEIFHFF (UP) R T F L AW (1) 135 A R
$53%2013-527557
(P2013-5275574)
43 &RAE FRSDBECAZTH(2013.6.27)
(51) Int.Cl. F 1 F—va—F (%)
HO5B 33/10  (2006.01) HOS5B 33/10 3K107
HO1L 51/50  (2006.01) HOSB 33/22 D 4C050
CO9K 11/06  (2006.01) HO5B 33/14 A 4C204
CO7D 487/14  (2006.01) CO9K 11/06 650
CO7D 209/88  (2006.01) CO9K 11/06 690
EBWR B§ THEEHR RHFRK (£81 H) BERIHEJ
1) HEES 1 EE2013-501226 (P2013-501226) | (71) HEEA 503055897
(86) (22) HEER FER224E3A 250 (2010. 3. 25) 2o FqRATFLA a—HLA
(85) BIERSCIRME  EER24%E11F 220 (2012.11.22) vayv
(86) EPZ M BEEE  PCT/US2010/028676 TAVAEGRE, Sa—Yr—Y—, L—
87 EREAMES  W02011/119162 AvY. T4V TR T—hri—Fk
(87 EREAMA FRZ23E0A 29H (2011. 9. 29) 375
(T4) 3B A 100108453
HFEL U BE
(74) fLIE A 100064908
#ELT =¥ ER
(TH A 100110364
#FEL FL B
BREEIIML
(64 [HEAOEMR] BERMNITEL. F—73R VT =0T 3 VIEFLIEARSE
GNHOOO0O
000000000000000000000000O
D000000000000000000000000 g L
0000000000000000000000000 § \ TSN
0000000000000000000000000 E AN h

gboboooboobobooboooboooboooboobod
oooooooooooooooboobooooooon
gooogo

—=-Comparative Devios

—»—HILZ Device

—o=HIL1 Davice

——HIL3 Devie

I I

1 10

100 1000

Tima [Mours]

FIGURE 3



OO o0ooooao

O Ooo0oooaogo

Ooooooooooooooooogodg

2) JP 2013-527557 A 2013.6.27

Ooo0oooooaoao
Oo00o0oao
go0oo0ooo0ooooooooooOoodd
gooooooooan
go0O0oo0ooooooooo0oooob oo oooooooooaoao
go0ooo0oooooooooooobooooooooooOoooOoao
00O
Ra

10

RC@—N
Re

godoo0ooo0oooooo0oobooboobo0obooooooooOoonOoao
upbbyoobbyoobobooobobbooobboocoooboooobooado
gooodooooooboooooooob oo oooo b ooooooboooOoan
dpobo,0000,000000DO00O000O0OOODODDOOOOOOOOGO 20
Upbobyoobby0ooboboocooboboooooboboboao
000
Rx
N

30
Ry
Oo0ood
go0oo0ooo0oooooooooooooooooonOoao
Upbbdoyobbooouoboboogobobbooobbooooobooooobooadao
go0O0o0oo0oo0oooooooo0oooobofoooooobooooooonan
Ubpobob,000000o0o0obOb0b0oooooooobobo0bOo0Oon
Udp0obob, 0000000000000 0000000000
gooooooobooooooobnOoao
go0O0oodoooooobo0ooo0ooooobooooooobofoooooooboOoao
Ooo0oooooaon 40
Oooooao
go0O0oo0oo0oooooooo0ooooob oo oooob oo ooooDoboooooaoan
go0oo0ooo0oooooooo0ootbooooboobooooooooooooooooOoodg
gooooooooooooootbooboo0obo0oboboo0oboooooDooDooDuoooodg
OoOooooooonooao
Oo000oa0o
godoo0oooooooooooooooooooooooOoao
Oooooao
gooo0oooooooooo0oooobfboooooooboooaaoao



[ B |

Oo0DoDooooooooQgogooood

T O ood

O Ooooo

(3) JP 2013-527557 A 2013.6.27

ooad
Ar1\ |\
/N'—L1—|
Arp N—R"
R
10
goobo,00000000000D00000000O0O0DO0O0O0O0O000O0O0O0OO0GOGO
godooboobooobobobooobobuooob bbb bOboOo o LoD bUoUoUobooboooao
gooooobobooooooooobbboooooooobbbobbooooogODbODbOOo
goboododoooooooooooooD b oo Do oooDobUoooooao
gobooodooobooooooob b oo oooob oo oooobooooaoan
gooooobooboooooooo" pbboboooooooobbobooooooooooboao
goooooboooooooooobbboooooo” poboooooooooooao
I I 1 I I e 1 I 1 I 6 0 R B A A A N O O A I W W
godooboooooboboboooobooobboo oo oboo o boDbooooooodao
gooodooooooooooooooDb oo ooob oo oo0oooDoboooooao 20
goboododooobobuoooooooo b oo Do oooDoOobUoooooao
godooboobooobobobooobobuooob bbb bOboOo o LoD bUoUoUobooboooao
godoobooooooboboooobooo o bbb oo o b oboboo o boDboboooboooodad
gooododoooooooooooo b oo oo oooDobUoooooao
gbooboooobooooobobody bbby oobboboocobobbooobobbooado
godooboooooboboboooboboooobboo oo oboo o boDboboooboooodao
oooooooaoano
Oooooao
godoobooboouobbououoboboooboDbouooooooaa
ooo 30
40
goboooooobobooooooobob oo ooob oo oooobooooaoan
godoobooooooboboooobooo o bbb oo o b oboboo o boDboboooboooodad
goboodooooooooooooob oo ooob oo oooDobUoooOoooan
vsooooooobooogooooogon 0o b o o0 o 0OO0O00O
g booooocoboboooooooobobobobooooooocobobbobooooooao
gooodooooooooooooooDb oo ooob oo oo0oooDoboooooao
gobooodoooooooooooo b oo ooobb oo ooDobUoooooao
godooboobooobobobooobobuooob bbb bOboOo o LoD bUoUoUobooboooao
godoobooooobobobooobobooo bbb boboo o boDboooboooodo
! oor oor oo’ oo’ ogooor gooooooobobooooaoao 50

O

]
(]
O
O
(]



I s I

I [ |
I s [
I [ |
o0 oogogdg

Oooooooooooogoooao
OO0 ooDoo4gogooooogogooao
Oooooooooooogoooao
OOo0oDoDooogooooogogoooao
Ooooooooooooogogoooao
OOoooDoooooooogoooao

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

s s Y

(4)

O

oDoooao
0Dooao,
oDoooo

gooooao
gooooo
goooano

(]

oooboDobooOood
goooooogao
oogoooogao

O

ooobODbO0O0oOoooooobOboooon

o0 o go
O
O

P /(Ros)f 3

| |

=

N_'LQ'_N

(Ro2)r2 ,\(R04)r4

0,000
Doooo
ooooao
oDoooo

gooooao
gooooaad
goocooao
gooobooao

oad
ud
oo
ogd

000000
Do000D0
Do0o0000
0Doooo,

_N R-10

R wix

|
m]
m]

O Oooo
]
O
O
o
O Oooo
O
O
O
O
O
O Oooo
O

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

O
O
O
O
OJ
O
O
O
O
O
O
O
O
O
O
OJ
O

O0Ooo0oo0ooao
O
O
O
O
O
O
O
O

|

O

O
O

O
O
O
O
O

O
O Ooogoo

O

[ i Ry
[ R
O Oooo

O
O

O

JP 2013-527557 A 2013.6.27

ooooboDboood
goooooooboo
oggao

00000000000
00000000000
00000000000
0,,0000,,00

10

20

30

40

50



(5) JP 2013-527557 A 2013.6.27

000
Ooo0ooao
Ry Rz
/‘/\:
N N
N N
Re— N YR,
= =
Rs R4
ooo0D000O0,00,00,00,00,0000,000000000000000
gooooooooooooooooooooooooooooooooooooobooodao
gooo0ooooooooooooootouoooootoooDoooooooboooooooao
gooooooocobooooocooooooooooooooobooooooo0oo0ooaoao
gooooooooboooooooootooooo oo oobooboooooooooaoao
gooooooooooooooooooboooooboo0ooooooooooooobooodao
0000000000000 D,000,00,000,00000,000,0000
gooooooocobooooocooootoooooooooooboooooooooboaoao
ooooooooooooooooao
ooo0oao
Xy
Y, Y,
Rip = Ny—"R7
\ /I _
Y3 Yo
Rg RB
cooobbobo,0opypbobObbO0oooooooobbbooooypbb,y, 00000
gooooo0ooooboooooooooooooooooooob0oooooooo0ooaoao
ugogooooooooooooobooooobobooobbooob, 000y, bO0000
g ooy y00000000COCODODDODOO0OO0DOOOOODODDODDODOODOOOOOODODOGO
ooobObbOoooooooo, 00000020
O0oao
NC CN
\[r NCTCFS
/CN
cooY,

Tl Ysooc:\lr
000000000000

uop,O0Db0,00000CODOOO0O0DO0O0O0OO0OOODODDDODOODODOOOODODDDOOOOO
coooooooooboooopy, 000Dy, 0000000DOODOOO

NC COOY;

10

20

30

40



O

g
g

O

oo ooooQgooo
OO0 oooogogoao
oo ooooQgogooo

ugdaao
ooao
ggao
agagao
ooao

R1s Rig
OOoO0O0, 00
OO

00000, 50O
oooooooad
OoooooOooaoao
Oo0ooOooOooOooan
Doooooooan
Oooooooaoao
Oo0ooOooOooOoaoan
OUpg g UD0g g
Ooooooaoaoao
oo

R Ras

0000, , 00
00000000
00000000
00000000
00000000

Ooooooogogoao

O 0Ooooo
O 0Ooooo

(6) JP 2013-527557 A 2013.6.27

Ri7 Rig

00000000, 00, ,00000000000000
gooooooooooooooooooooooooboaooao
000000000000 oo o0ooooobooooooobd
ooo0O00ooooo0o0oooooooo0oooobooo0oooaoao
gooooooooooooooooooooobooooaoaooao
0000000000000 D0DD0DD0DO0D0, ;00,40
ooo0o00ooooooouoooooooooooooooooao
goooooooooooooooooooboooooooaooao
Ras

uogboboouoobboooobbooooboooobOoao
ooooObOOO0oOO0oooooooobobobooooooooooboao
gooboooobobobooobboooobbooobbDoo
uoooboooooboboboooobboooobooooobobooboao
ooooObOOO0oO0ooooooooboboooooooooDoboao

10

20

30

40

50



€

0000000000000 0000000, ,00,,00
0000000000000 0000000000000000
0000000000000 O0000000000000000

gogooano

Ras
D0O0O000O0, 00, ,00
0000000000000 0a0
Ooo0oo0O0O00Oooooooooao
0000000000 oOoooan
0000000000000 0a0n
Oo0oo0O0O0O0oooooooooao
0000000000 oOoOoo0an
0000000000 0oDO0O0o0an
ooao
oo0o0oan

Rsg Rsg
NC CN
NC CN
Rs1 Reo
0000000, 00, ,000
0000000, 00000000
000000000, 00000
goooo0O" 0ooooOooooao
0000000000 o0O0Ooo0an
0000000000000 0a0n
Oooo0O0O0O0oooooooooao
0000000000 OoOoOOoo0an
ooooooao
goooooOooooooao
ooo0oao
NG CN
7N
N N

N N

Ne—¢ N Y—CN
—N =

NC CN
R—s32 k1

gogoooooobooooobooan

OooooooQgdg
Oooooogg
OooooooQgodg
Ooooooogg
OoOooooogdg

Oo0oooooogodg

O Oo0oooogd

Ooooooogod

O Oo0ooooogdg
O0Oo0Oooogs

O

I I [y
Ooo0oogao

O 0oo0oo0oano
O o0oo0ogao

O

|
|

O

O
|

O

O

O

OooooooQgdg
O0o0Doooogg

Ooo0oooogod
OOoo0oooogd
Ooooooogod

O Ooooo
O OoOgooo

O

O

O
Oooo0oooQgdg

OOooooogg

O

O Ooogoo

O

O
O

O 0Ooo0ooo

O

OoOoo0oooogd

JP 2013-527557

Doo0O0O0o0O0
0o0o00, 40
0oo0O0oOoo0o

0000000
0000000
0000000
0000000
0000000
0000000
0000, 4 O
0000000
0000000
0000000
0000000
0000000
' 0oooo00
000, , 00
0000000

Ooooooogdg

Ooo0oo0oooogod

2013.6.27

gooao

O

0

O

oodadg

OoOoo0oo0ogao

O

O
|

O Oogoao
O 0Ooooo

O

O
O

O0Ooo0oooao

O

O

Oooooogg
Oooo0oooQgdg

OOoo0oooogd
OoOoo0ooood

O

10

20

30

40

50



(8) JP 2013-527557 A 2013.6.27

ooooooao
gooboooooobboooobDboo

gogooano

%
O

J
(J

10

Q0 :
S ,©

&3
goooooooboogobobobooooboooonb

ooooooaod
gogboboooooboboaoad

goooao
30

K—s3k1

ooooObObOO0OO0oDooooooobobobooooooan



ooooao

B |

Oooooogogoooao
OO0 oooogogooao

OoOoo0ooogod
OoOoo0oooogd
OoOoo0oood
OoOooooogd
OoOoo0ooood

Qo

Q

o %ZQ

¥

N

g

ol
o

aVale

L&

SWOL

<

gobobooooobbooooboboooobbood
gooooad
ooooooooood
gooao

O
O
O
O
O
O

O
O

O
O

it

ol
=]

O

O

O

9) JP 2013-527557 A 2013.6.

>

-

1

2
SR o
O

joaowe

Q

3

3

>

N

O

ooooOoOao
gooooboooooboboooobbooooboboooobooogoao
gooooboooooboogoobboooobbooooboboogao
O

gooooboooooboboooobboooobobboooboboogao
gooboooooobooooban

27

10

20

30

40

50



I s I

I [ |

Ooooooo0oooooooooooogdg

s s Y
I s [
s I
I [

O
I [ |

I s [
oo ad
o0 oogogdg

A

X

)

Y

[ |

[

O

OOo0ooDoo4odoooooggooooogd
OOo0ooDoo4odooooogogooooogdg
Ooooocoo0ooooooooooQgodg
Ooooooo0oooooogooooogg

Oooooooooooogogs

(10)

ooocooObOobobOoooooooooboboooooan

O

goao
gbobobooooobooouoobooouooboooooobn
goocobOboOooooooooooooan

O

O o
O Ooo0ooOoao
O Ooooo
O O0Oo0ooOoo
O Ooooo

[ |

(]

Oooooooooooogooo

Ra

Rg

Oooooooogg
OoOooooooadg
Ooooooogg
O0o0Doooogg
OooooooQgdg
OOooooogdg
OoooooooQgdg
Oooooogdg
OooooooQgodg
Oooooogg
OooooooOgodg
Ooooooogg

O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O

O Oooo
O 0Ooo
O 0Oooo
OO oo
O 0Oooo
O 0Ooo
O 0Oooo
O Oooo
O 0Oooo
O 0Oooo

O

oo
O Ooooo
O Oooo
O Ooooo
O Ooooo
O Ooo0ooo
O Ooooo
O Ooo0ooao
O Ooooo
O O0Oo0ooOoo
O Ooooo
OO oOooo
O Ooo0ooo
O OoOooo
O Ooooo
O OooOooo
O Ooo0ooo

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

O O0Oo0ooOoao
O Ooooo
O O oO0ooo
O Ooooo
O OoOgooo
O Ooooo
O Ooogooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo

O

O Oooo

JP 2013-527557 A 2013.6.27

O 0Oooo

O Oooo

ugoooooooan
goocooao
goooano

10

20

30

40

50



(11)

ooooOboOoo0oooooocoobobbobooooooooboboooooooboao

ooooao
Ar1\ |\
N—L1—I
Arz N—R1
R
oooob,0000o0o0oo0ao
OooooooDooooooood
OoooOooopooooooood
g ooooobooooooooao
gogoobbooobobooobod
OoooOoooDoooooooor
goooobooobooooobooad
gogobobobobooobobooobooad
Ooo0oDOoooDoooDoooood
goooobooooooooooad
gooboobooobooooobooad
gogoobbooobobooobod
OooooooDooooooood
gooooboooooooobooad
goobobobooooboobooobooad
Ooooooopooooooood
gogooooooooao
goooooad
Ooo0oDOoooDoooDoooood
ocoooao
Rg/\,\
R' = =
4\\/ N
R's
4
= N-Z2-N
Ar';
gogoobbooobobooobod
Ooooooopooooooood
gooooboooooooobooad
gogobobobobooobobooobooad
oo0' poooooooooooo
gdoooobooooooooooad
gooboobooobooooobooad
OooooooDooooooood
OoooOooopooooooood

O Ooooo
OooooooooooooQgog

OooooogQgooooQ

gugooano
gooao
gooano
gooan
gooao
gooao
gooano
gooao
gooao

O

(]

Oooooo4o0ooooogogooao
Oooooooooooogooao
Ooooooo0ooooogooao

[ |

O oOoooo

Oooooooooooodgaodg

O

O

[ I |

OooQgooo

Oooooo4o0ooooogooao
OO0 oDooodooooogogogoao

OO0Oo0o0o0ooooOoano
OOo0o0ooooogoaod

OoOoo0oooao
OOoo0oooog

OoooooQgooao

[ |

O oOoooo

OooooodgogaoB

[ O R |

O Oo0ooogood

OoooocoooooooQgooao
Oooooo4ogooooogoggooao
Ooooocooooooogooao
Oooooo4ogooooogoggooao
OoooooooooooQgooao
Oooooooooooogogooao
OoooocoooooooQgooao
Oooooo4o0ooooogogooao
OO0 oOoooo4dooooogogogogoao

OoooooooDooogogQgoB9

Ooo0oooQoooo
Oo0o0oogoQgooao

[ |

O oOoooo

[ I R |

O O0Oo0oood

Ooo0ooooOooOooao
Oo0oooQgooao

[ |

O o0Ooo0ooo

[ B |

O O0Oo0ood

Oo0o0oogoQgogoao
Ooo0oooQoooo

O O

Oo0Doooo4gogooooogoggogogoao
OoooooooooooQgooao
OoDoooo4gogooooogoggogooao
Ooooocooooooogooao

O d

O Ooooo

[ I |

O O0Oo0oood

Oo0ooogoQgogooao
Ooo0oooOoooo

JP 2013-527557 A 2013.6.27

10

20

30

40

50



OO o0ooooao

O Ooo0oooaogo

OoooooooooooQgoao

(12) JP 2013-527557 A 2013.6.27

oo’ 00 00" ;00" 00" ,0000' ,00000000000000
Ooo0oo0ooo0ooo0oooooo0ooboooo0oboo0oboobooooooooooooaodn
oddpoboobby,000o0ooobobbooooooooobboooooooooooao
goooooooooooouoobobobobobooboooOooOoao
oooooao
go0ooo0ooo0ooooo0oooooobooooboobooooooooOoonao
oooaod
(R01)r1\\ Z /(Roa)r3
P <
N—Lg—N
| =
//’,/’
(Roz)rz (Roairy
goooob,0000o0oooobbbooooooooobbobooooooooooao
gboooooobooooobooooboboouobbyoobobbooobobooao
godoobooooobobobooo oo bboo o b boboooboDboooboooodao
0000000000000 0000000000, 00, ,00,,00004 4
Ooo0ooao
Ooooaod
PAL
_N,: :R'm
Ry XIE
N/R12
\
. R'43
O
\
R'14
oooO0’ ,00' ,,00" g,00" j,0000"' ,,000000000000
gooooobooooooooob,b0o0y0o0pbbo0bby0O0O0o0ooooobOoao
gooooobbo, 00,0000, 00000000000000
goooooooooooooooooogao
oooooao
go0oo0ooo0oooooooo0ootboooo0oboo0oboooobooooooooooooOoodg
oo
oooooao
go0oo0ooo0ooo0oooooo0ootboooo0oboo0obooooooooooooooooodno
godoooooooooooootbooboo0oboo0obobooboooooooDoooooodd
oooao
oooooao
godoo0oooooo0oooouooboobo0oboobooooooooOoonOoao
oooooad
godooboooooboooooboooooboboo o b booooDobooobooodad



(13) JP 2013-527557 A 2013.6.27

Oo00o0oao
Ri Rz
7N
N° N

&L
=
o
|
.z
e

N N=
Rs R4
oooOoO0o0D,00,00,00,00,0000,000000000000000
gooooooooooooooooooboooooooooooooooooobooodao
gooo0ooooooooouoooooouoooootooooootoooooooooaooao
gooooooocobooooocooooooooooooooobooooooo0oo0ooaoao
gooooooooooooo0oooooooboooooo0ooooooooooooobooodao
goooooooooooo0ooooo0oooboooooo0oooooooooooooodao
0000000000000 D,000,00,000,00000,000,0000
gooooooocoboooooooootooooo oo ooboobooobooooooboaoao
Ooooooooooooooooooao
goooO0oao
X4
Y gz Yy
R10 \ A R;
Vs
Y \eal
Rg RB
cooobbobo,0ooppbobObb0O0DO0ooooooobbbooooybb,y, 00000
goooooooobooooocoooooooooooooooboooooooooaoao
ugogooooooobooooobobooooobobooobboooobo, 0oy 00000
g ooy y00000000COCODODDODOO0OO0DOOOOODODDODDODOODOOOOOODODOGO
ooobOboOoooooooo, 00000020
Ooo0o0ooao
NC CN
\\"// NC\H/CF3
/CN
COoOY,

“ Ygooc\\“/,

NC COOYs

gogbobooooobobooad
uooy,O0b0,00000COOOO0O0O0DO0O0O0OOOODDODDODOO0DODOoOooOoooODDbODDbOOO0OOn
oooobobooooooooybbb0D,000oboobbbobooOoao

10

20

30

40



Ris Rig Ry7 Rqg
oooooodgy b0
Oo0o0ooo
Tza
C/N
oooooboobooo, pooooobooOao
goooouooooogoooogogganoao
Oo0oo0ooooooooooooooaoano
Of0do0Q0o0ouoooDoogoooooggoao
goooouooobooogoooogoganoao
Oo0ooooooooooooooooano
gf0do0o0o0ooooDououoooooggoao
0000, ,00,,00000000
Ooo0oooooooooao
OoO0o0oao
Ree  Ras
Rz',v O R24 R39 R38
Rae C@ N\ Ra7
P>
LR
Ry Ri1  Ra O R3s
Raa Ra  gmy
Ras Roa Rss  Rss
Reo % N\ Ra7
P
gt etet
Do G

0000000, 5 00
00000000000
00000000000
00000000000
00000000000

O 0Ooooo
O 0Ooooo

Oooooogoogdg

(14)

Oooo0oooQgoo

Ooooooogogse

Oooo0ogoood

OoooooooQgdg

OOooooogogHXe

OoooooogoQgd

OOooooogogg

OooooooQgdg

OOooooogogg

JP 2013-527557 A 2013.6.27

000000000000
000000000000
000000000000
000000000000
000000000000
oooo, ,00,,00
000000000000
000000000000

uogboboouoobboooobbooooboooobOoao
ooooObOOO0oOO0oooooooobobobooooooooooboao
gooboooobobobooobboooobbooobbDoo
uoooboooooboboboooobboooobooooobobooboao
ooooObOOO0oO0ooooooooboboooooooooDoboao

10

20

30

40

50



oo ooooQgooo

Ooooooooooogdg

OO
o0
[N
Ooo0oo

R4z
We
)

Ras
000000, 5 O
Ooo0oOo0OO0o0Oogoao
Ooo0o0OO00OOgoao
Ooo0ooOognooao
Ooo0ooo0oOogonooao
Oooo0oOO00oOgoao
Oo0oo0oOogooao
Ooo0ooOogoooao
OO
Ooodoao

Rssg Rsg
NC CN
NC CN

R Reo
000000, 50
gooobobg 0d
gooooogao,
Oooo0'" O000Oo0oao
Oo0o0o0oOogooao
Ooo0ooOogoooao
Ooo0oOo0OO0o0Oogoao
Oo0o00oO0oOoooao
Ooo0oogao
Ooo0ooo0oognooo
Ooooo

NC CN
N\
N N

N
\ N\
N N=
CN
F—s{ k1

Oooo0oogoood
OoooooogoQgd

OooOoo0oogoood
Oooooogo

OOoooooggHXe

O 0O0oooogse

OooooooQg™g
OOooooogogdg
OooooooQgdg
OOooooogogdg
OOoo0oooQgdg
Oooooogoogdg
OoOoo0ooodgdg

Ooooooogodg
O Oo0ooooogdg
Ooooooogodg
O Oo0ooooogdg
OOoooooogod
O Oo0ooooogdg
OO0 o0Oooogs

(15)

|

I I I A o |
Ooo0oo0ogao

O 0oo0oo0oo.o
Ooo0oo0oogao

O

|
O

O

O
|

(]

]

O

OoooooQgdg
OOooooogoogdg

OOoo0oooogd
OO0o0oo0oooogd
OoOoo0oooogod

O Ooooo
O OooOooo

(]

O

O
Oooo0oooQgdg

OOoooooggdg

O

O Ooogoo
O 0Ooooo

O

O
O

O

00000000000000000, ,00,,00
0000000000000 0000000000000
0000000000000 0000000000000

OOoo0oooogd

JP 2013-527557

Doo0O0O0o0O0
0o0o00, 40
0oo0O0oOoo0o

0000000
0000000
0000000
0000000
0000000
0000000
0000, o O
0000000
0000000
0000000
0000000
0000000
' 0oooo0ao
000, , 00
0000000

Ooooooogdg

Oo0o0oo0oooogod

2013.6.27

gooao

O

0

O

oodadg

O0Oo0ooog
OoOoo0oood

()

|
]

OO ogoo
O 0Ooooo

O

|
O

O

O

OOoooooggdg
OoOoo0oooQgdg

OO0Oo0oooogd
OoO0Ooo0ooood

O

10

20

30

40

50



(16) JP 2013-527557 A 2013.6.27
000000000000 O000O000

goooogaod
gooobobobooooboboboooobDboao

@
Q -

: N ¥
g gve
&

®
O

L&
SWON

Q
foaole
<Ie

ooooObObOO0ooooooooobobbooooooooboDoboao
ooooDbDoao
ooooDbOoO0OO0ooooan

goooao

as

N
NC—¢ N Y—CN
= =

NC CN
F—s3 1

ooooObObOO0OO0oDooooooobobobooooooan

10

20

30

40



) JP 2013-527557 A 2013.6.27

ooooao

:
®
@’Z% 0

0Q.0
J
®
o

Y

o %z,@

it

o
g

it&m2

-

O
O

L&M3

gobooooobboooobobooooobobooooobboo
gooooad

ooooooooood

gooao

B |

o %z@
2
®
@z% e

(9-x}
ooooobOobOoOoooooooooooao
goooogao
googooboooooboboooobobooooobooboooobobooooooooogao
gogoooaagd
ooooboboooooooooobbooooooooobbbobooooooboooaob
gooooooaod
gogobobobooooobobooooobobooooobboooobboooooboooooboogao
ooooObOO0ooooooobobbooooooooobooon
goooogao
gooboobooooooboboooooboobooooobboooobobooooobooooobobooogoao
ooooboOoOoooooooooboao
oooooooooan



OoOooooooo0ooooo oo oooo0 o0 oo ooo0ooooDoDoooooDoooQgoao
e s s e e e e s e s s [ [ o

O Oooo
O Oooo

(18) JP 2013-527557 A 2013.6.27

oooao

oggoao
ooobooooobboooobobbooooobobooooobbooooooooobobooboao
ugobobodouoobboouobbooooboboooouobbooooooooobDbooOoao
oooobobooooooooobbboooooooobobboboboooooobooobooboao
oogoobooooobboooobbooooboboooobboooobooboooobbDoao
utogoboboooobbooooobboooooboboooobbooooooooobDbOoOoao
ooooObOoOO0oo0ooooooobObbOooOoooooobObbbOoboOoooonb
ogoao
utoobobooooobboooooboboooooboboooobbooooboooooobobooao
ooooboboooooooooobobboooooooobobobbooooooobooooboao
ooobObO0O0oO0oooooobbOoooooooobbobOoogao

oggoao

uggoao
oooobobooooooooobbboooooooobbboboooooooboooobao
oogoobooooobboooobbooooboboooobboooobooboooobbDoao
utoobooooobboooooboboooooboboooobbooooooooooboDbooao
oooobobooooooooobObbobooooooobobboboooooooooboao
gooboooobbooobbooooboboooobboooobooobooobboo
ooobooooobboooobobbooooobobooooobbooooooooobobooboao
ooooboboooooooooobobbooooooocobobboboooooooboooboao
oooobobooooooooobbboooooooobobboboboooooobooobooboao
gooboooobboooobooooobbooobboooonob

uggoao
oooobobooooooooobObbOoooooooobobbobooooooobooooboao
goooboogooobbooobbooooboboooobboooobooboobooobDboo
utoobooooobboooooboboooooboboooobbooooooooooboDbooao
ooooboboooooooooobobboooooooobobobbooooooobooooboao
goooboooooobbooooboboooooboboooobbooobooooobDboo
oogooboooooboooooban

uggoao
ooooObobooooooooobbboooooooobobbbobooooooooboao
oogoobooooobboooobbooooboboooobboooobooboooobbDoao
ugogboboooobboooobboooooboboooobboooooooooboDbooao
ooooOboOoOooooooobobboboooooooobbobOooooooooobao
ogoao
ocooocoooooooo@oo),ooooooooE@-Ooo0oooooo)ooano
oooboODbOOO0Ooooooboobobooogoao

o0

Ir

oooao
oooobobOoOooooooooobObboooooooobObbobooooooobooooboao
O

ooono



Iy e e e e ey e e e [ e s s [y
e e e ) e e e e e e A [ e s Y [

Iy e e Iy
e e e e ey e s e ) e ) e R sy [ [
Iy e e R ) [ A [y
e e e e e ey e e e e ) s e e e e Y I

Ooooooooao
goooooodd
(small molecule)d

O

O

O

OOoo0ooood
OoOoo0oooogd
OoOoo0oood

O0Ooo0oooao
OoOoo0oooaog
O0Ooo0Oo0ooao
OoOoo0oooog
O0Ooo0oooog
OoOoo0oooo
O0Ooo0oooog
OoOoo0oooao
O0Oooooog
OOoo0oooao
O0Ooo0oooog

O
O
O
O
O
O
O
O
O
O
O

]
O
O
O
OJ
O
(]
O
O
O

O

O 0Oooo

Oo0ooooOooooaoo
Oo0oooogoQgoooao
OoO0oooogooOoooaoo
Oo0ooooQgoooao
OO0 oDoog4Qgoooao
Oo0ooooQogoooaoo
OO0 oDoogQgoooao
Oo0oooooOooooaoo
OOo0oooggoooao
Oo0ooooogooooaoo
Oo0oooogogQgoooao
Oo0oooogogoooaoo
Oo0oooogogQgoooao
Oo0ooooOooooaoo
Oo0oooogogogoooao
OoO0o0ooo0gooooaobo
Oo0oooogoQgoooao
OO0 ooogQgoooao
Oo0ooooOoogoooaoo
OO0 oooggoooao
Oo0ooooogogoooao
Oo0ooogQgoooao
Oo0ooooOoOooooaoo
Oo0ooooggoooao
Oo0ooooOooooaoo
Oo0oooogogQgoooao

OoOoo0ooood
OOoooood
O0Ooo0oo0oo0ood
OOoo0ooood
O O0O0oO0Ooood
OoOoo0ooood
O O0Oo0ooood
OOoooood
O O0Oo0ooood
OoOoo0ooood
OO0Ooo0ooood
OoOoo0oo0oood
OOoo0ooood
OoOoo0oo0oood
OOoo0ooood
OO0Ooo0oo0oo0ood
OOoooood

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

O

O
O
O
O
O
O
O
O
O
O
(]
O
O
O
O
O
O
O
O
O
O

O

O

Iy [y
OoOoo0oOogao

O

|

O

Ooo0ooooogQgoo
OO0 oooooggogog
OooooooogogQgoo
OO0 oooooggogao
OooooooogoQgoo
Oo0oooooggogoo
OooooooogoQgoo
Oo0oooooggogoao
OoooooooOoogoao
Ooo0ooooogQgogoo
OoOo0ooooooOooOoao
OooooooogogQgoo
OO0 oooooggogaog
Ooo0ooooogQgoo
OO0 oooooggogaog
OooooooogogQgoo
OOo0oooooggogoao
OoOooooooQgoo
Oo0ooooogQgogoao
OoOooooooQgoogoao
Ooo0ooooogQgogoo
OoOooooooOgoogoao
Ooo0ooooogQgogoo
OO0 ooDoooggogaog
Ooo0ooooogQgoo
OO0 oooooggogo
OooooooogQgoo
OO0 oooooggogao
OooooooogoQgooo

O Ooo0ooo
O Ooooo
O Ooo0ooao
O Ooooo
O O0Oo0ooOoao
O Ooooo
O OoOgooo
O Ooooo
O OoOooo
O Ooooo
O Ooooo
O Ooo0ooo
O Ooooo
O Ooo0ooo
O Ooooo
O 0Ooo0ooOoao
O Ooooo
O OoOgoo
O OooOooo
O OoOooo
O Ooooo
O OooOooo
O Ooo0ooo

(19)

O

(|

OO oOgooo
O 0Ooo0oooo
OO oQgooo
O 0Ooo0oooo
O OooQgooo
O 0Ooo0oo0ooao
O Ooogooo
O 0Ooo0oooao
O 0Ooogoooo
O 0Oo0oo0ooao
O 0Ooo0oooo
OO o0oooo
O 0Ooo0oooo
OO oQgooo
O 0Ooo0oooo
O Oogooo
O 0Ooo0oooo

JP 2013-527557

O
O
(]
O
O
O
O

OoOoo0oooogoogoao
OooooogoQgoao
OO0 oo0ooodogogao

O
O
O
O
O

Oooooogogoao

2013.6.27

OO0 oooodgogoao

OoooooogogoQgoao

OOooooodgogoao

Oooooogogooao

10

20

30

40

50



(20) JP 2013-527557 A 2013.6.27

oooooooao

Oooooao

Oooooo

Oo0o000oDoD0oo0DOooo0ooDooDoDooDooDOoo
oo0o0o00ooDU0ooOoDOoo0ooDUooDoDooooDOoo

00000000000 oo0oooDUooDoDooDoooDoOao
Ooo0o0o0ooDo0oooDOoooDooDooDoDooDooDOoao

ocoooooao

Oooooao

00000000 BaldoOl ,“ Highly Efficient Phosphorescent Emission from Organic 10

Electroluminescent Devices” , Nature, vol. 395, 151-154, 1998
00000000 BaldoOl ,* Very high-efficiency green organic light-emitting devi
ces based on electrophosphorescence” , Appl. Phys. Lett., vol. 75, No. 3, 4-6 (1

999)
Oo0oooooa
Oooooooooooooodd
OooooOooad
Oo0ooooooaoano
goooooooooooo0oooooooboooooo0oooooooooooooodao
oooooooootoooo0oooboooo0ooooooo0ooDoDooooooooooodag 20
Oo0ooo0oo0oooooooooooooofbo0 oo oooob0 oo oooooboooooaonan
go0oo0o0ooooooboooo0ooooo o oooooobofoooooonbn
Ooo0oo0o0o0oaoao
I e e I I I 1 I 6 A I A N A N O B R O W R
Oo0oao
Ra
Rd’é::::>>_N 30
Re

Ooo0o0o0ooao
usooooboboooooooobbbboooooooobbbobuoy0oo0opO0DbODbDbOyp 000
goooooooooooooooo0ooo0oboooooo0ooDoooooooooooodag
ugogooooooobooooobboooooboboouob 0oy b0y OO0 OO0O
ocoooobobooooooooobobbboouooy0b0y,b0b000p00b0O0O0DbDDOOO0OO00 40
Ooo0ooOoao



ooono

OoooOoooooo
OO0 oogogogoooog
Ooooooooo
Oo0o0oogoogoooog

Ooooooo0oooooooooogQgoo
Oo0oODooo4oooDooUgogUogooooggoao
OoOoooooooDooooooooogogX

Py
<

[ |

Oo0ooDooo4oooooo4ogooooggoao
OoooooooooooooooooogoQgoao
Oooooo4ooooooooooooggog

OoOoo0ooood
OOoo0ooood

O
O
O
O

Oo0ooooooooooogoogoooao

O
O
O
O

OO0 oDooooooooooggog
oo oooooooooooogoogo-g
OO0 oDoooooooooogogo-g
OO0 Do oDoogogUoooooggodg
OO0 oDoooooooDooogogo-g

oDooao
oDooo
oDooao
0,00

gaogao

N"Rl‘l

O 0Oooo

O

O 0OooOooo
O 0Ooooo

OO0 ooDooogooooggoQg

OO0 oo ooogogg

I Ry |
O 0Oooo
O o0Oooo
O oOooo
O 0Oooo
O oOooo
O o0Ooo

oo oooooogogoo

[ =

OO0 oooooooooooogogoQg
OO0 oDooDooooooooggog
oo oooooooooooogogo-g

OoooooooooooggaoQg

O o

(21)

O 0Oo0ooOooao
O 0Ooo0oooo

oo oooooooooooogoogo-g
OO0 oDooooooooooggo-g

OooooooogooOgoao

OO0 oo oooogogHe

OO0 DooDoogogoooooggog
OO0 oDoooooooooogogoQg
OO0 Do oDooogogoooooggog
OO0 ooooooooooogogo-g
OO0 oDooooooooooggog
OO0 oooooooooooogogoQg
OO0 oDooDoooooooogogog
OoooooooooooooogogoQg
OO0 oDooooooooooggo-g

oo o ooooooOoooQgoo

JP 2013-527557 A 2013.6.27

O O

OO0 oDoooooooDooogogog
OO0 0o oDoogogoooooggodg
OO0 oDoooooooooogogoQg
OO0 Do oDoogogoooooggog

OO0 ooooooooooogd

O O

OO0 oDooDooogooooooggog
oo oooooooooooogogo-g

ooocobboy, 00000000000
goobooooobbooooobbooooban
pUbdy0b0b0o0o0oooboooooboad
ooocooObOoOooooooooooao

10

20

30

40

50



ooono

OoOoooood O O0Ooo0 oo oooooogoooooo

OO0Ooo0ooood
O Ooooo

(22) JP 2013-527557 A 2013.6.27

O O0Do0DoogogUogoooDooogogooooog

(Ro1)rq

(Re2)r

OooooooooQgooao
Oo0oooooggogooao

O oOoooogod

O O

O OooooggH

OOoooood
OoOoo0ooood
O Ooo0oooao
O Ooo0ooOoao
O Ooooo

2

OO0 oooooooooooogooao
OO0 oo ooogoooooogoggogoo

,_7
\_/ \ 7/

=

Oooo0oooQgoao
Ooooooogoao

I Ry |

O

O 0Oooo

Ooo0oogooodao
OO0 O0oo0oooOoOgoano

|

OOoooooooooood
O
O 0Oooo

Oooooooooooogdg
OO0 ooDoogogooooogd
Oooooooooooogodg

O
O
O
O
O
O

N_LO_N

gooooad
gogobood
oooooao
gooboo
gooooad

Oooooogogao

O d

O OoOooo

0000000000000 000000000000
0000000000000 0000000000000
0000000000000 0000000000000
', 00’ ,00' ,00' ,00" ,0000" 50O
0000000000000 000000000000
0000000000000 000000000000
000000000000 00000000000000
0000000000000 0000000000000
0000000000000 D0000000000" 4
, 0000 ,000000000000000000
0000000000000 0000000,00000
0000000000000 0000000000000
oooooooao

0000000000000 000D000000000
000000, 0000000000000000000
0000000000000 000O0000000000
oood, ,00,,00,,0000,,000000
Do0o0O0O00

10

20

30

40



(23) JP 2013-527557 A 2013.6.27

Ooo0ooao
R
A
—N R'1
R4 %1%
R
A
N
\'
R'ia
—N

goooooao
oo’ ,00' 4,00" 4,00"' ,,0000" ,,00000000000000
cooooboooooooob,b0b0p0o0pO0O0b0DbOy,00O00O0OOoOobODbDDOOO0OO0
00000, 00,00,00,00000000000000
goooooaod
gooooooooooooooooooooooooooooooooooao
gooo000oao
Oooo0oao
R, Ry
':/ \:
N N
N N
Re—( YR,
=N N=
Rs 4
00,00,00,00,00,0000,00000000000000000000
gooooo0ooooboooooooooooooooooooob0oooooooo0ooaoao
gooooooocoboobooocooootooooo oo ooboobooooooooboaoao
gooooooooooooooooooboooooooooooooooooooodao
gooo0ooooooooouoooooouoooootooooootoooooooooaooao
gooooooocobooooocoooooooooooooooboooooooooboaoao
000000000, D000,00,000,00000,000,000000000
goooooooooooo0ooooo0oooboooooo0oooooooooooooodao
gooooooooood
goooooaod
gooao
X4
Vi Y
Rig \ Rz
V4
Y3 o
Rg Ra

oo, o0b0, 0000000000 0000000O0DOD,00;p 00000000000

10

20

30

40



[ |

[

OO oOooo

OooooooogogoQgoao

ooaon
goao
oo
uoao

ugouoby,oooobood

gooano

NC

T .

N Y500C
[ .

CN

CF»

o T
T

CooY;

(24)

JP 2013-527557 A 2013.6.27

ooooOboOoOoDoooooobooboboboooooooobbooooooobooooboao
oooboboooooooobobobooooouopb0b0DDby 0000050004
googobooooobooboooobbooooobooobobbooooboooooan

b, oboooooboboocogooboooobboooobbooooobooooobobooOoao
ooocoobboboo,oo0oboyO0b0DbO0O0O0O0oOooooDbOn

Ooooooo0oo0oooaooao
U g
0o
Ooooo0aod
Oo0o0ao
Riz Ri Rzz Raq
X
L
Ris Rig Ri7 Rig
0,00
Ooo0oao
T23
C/N
goooobb,,ypoooobocobboao
gooooo0oooooooo0ooooao
goooooooocoobooooaooao
goo0oo0ooo0oooooooooOoooao
goooooooooooogoooao
goooooooocooooooaoao
goooooooocooooooaoao
000, ,00,,00000000
Ooooo0OO000ooao
gooooao

OooooQgogao
OoOO0ooOoooogB

OooooogoQgoge

OoOoooogoogoodg
OooO0oo0ooO0oo0oood
Ooooooggoge

OooooooQgoge

Oo0ooogoQgogao
OoooooQoogoo
Oo0ooogogogao
OoooooOoogoao
OooooQgogao
OoooooOoogoao

Oo0oooQgogoao

O 0Ooo0ooo

O

O

|
OoOoooogoogoo

Oo0oooQgogao

O 0Ooogoo

o

OO oQgogo
O 0Ooooo

(]

|

O
OoooogoQgogao

OoooooOoogoao

O

(]

10

20

30

40



OooOoooQogoooaoo

Ooo0oooQogooo

(25)

Ras R Rz Ras
0,,00,,0000000000000000C
goooboboooboobooobobobooobobooao
I I A A A 0 O A W A W R
godoobooooobooooobooooobooaodad
goooboooooboooooboooobooad
0000000000000 0, ;00,,000
goodoooobuobuobuobuoboboboboo
goooboboooboobooobooooobooao
gooogano
gooao

e

Rss  Rus
0,,00,,0000000000000000
gooodoooooboooooooobooooaoao
go0ooo0oooooooooooooooooooao
goooooooooooooooooooooao
gooodooooooboooooooobooooaoao
0000000000000 0, 00,4000
go0ooooo0oooooooooooooooooao
go0oo0oooooooooooooobooooaoao
Ooo0o0o0oOoao

Ooooooogdg

OooooogQgQg

OOooooogdg

OooooggQg

OooooooQgdg

Oooo0ooogoQgQd

OO

O0Ooo0oooao
O0Ooo0o0ooao

O

O
O

O OooOgooo
O 0Oo0oooo

JP 2013-527557 A 2013.6.27

(]

[

Ooooooogdg

OoooooggQg

OooooooQgodg

I s [ |

[

O0Ooo0oooao
O0Oo0Oo0ooao

O

O
O

O Ooo0goooo
O 0Oo0ooOooo

(]

OB

Oooooooogdg

OooooogQgQg

OO0o0oooogdg
Oo0O0o0oooQgdg
OoO0oo0oooogdg
Ooo0O0oooogod
OoO0Oo0ooogogdg
Ooo0O0ooood

O O0Oo0ooood
OOoo0ooood
OO0Oo0oooogod
O0Ooo0ooood
OO0Ooo0ooood
O0Ooo0oo0oood

10

20

30

40

50



(26)

00000

Rsg Rsg
NC CN
NC CN

Re1 Reo
Do, ,00,,0000000000000
00, 00000000000, 000000
0000, 000000000000000O0
000000000000 DOOOODODODOD
00000000 DD0DDODODOOODODDOOD
00000000000000, 5,000, 4
0000000000 DOODOOOODOODOOD
0000000000 O000a0
0o00ooon
0000000000000 OOO
00000

NC CN

>/ \<

N N

N\ N
NC—/ Y—CN

= =

NC CN

K—s3 k1
0000
0ooooon

ggboboouoouobbooouoouoboooobbod

Oooo0oogoogood

ud
o0
ogd
ad
0

od
ad

OOoooood

O 0OoOooo
O 0Ooo0ooo

O

O
O

O

OO0Ooo0ooood

JP 2013-527557 A 2013.6.27

000000000000
000000000000
ooooooooooor

000000000000
000000000000
00,,00000000
000000000000

10

20

30



(27) JP 2013-527557 A 2013.6.27

ooooao

>

10

& ﬁ) :

L &M3

ooocoDbDoOOooooooao
oooooao
ooooObOOO0ooooooooobooboooan
ooooOao

< 30

ooooObObOO0OO0oDoooooooObboooooand



(28) JP 2013-527557 A 2013.6.27

ooooao

@Z% 0

Ca.Q

o %z@
3
()
J

.
(a3
op

1

=

0
“%of
O

A=/

ooocoDbDoOOooooooao
oooooao
ooooObooooooocoobobboboooooooobbboooooooooboao

Y

N

O

or %z@
:
>

L&
alsl=ls
oooooo
oooooooooooooooboooooooooo0oooooooooooodag
goooooooooouooooboboooooooo0oooooooooooboag
0000000000000 D0OOO0O0D0OOONODOOODO0OOO0ONODOoOOOoONOoOoO
Ooo0oooooooooooooooOoaon
ooooOooad
000000000000 000000000000000C000O0polarity indexd
Ooo0oooooooooooo0oooooooboooooo0oooooooooooooao
gooooooootoooooo0ooooo0ooooooo0ooooooooooooao
gooooooooooooooboboooooood0ooooooooooooad

O
O

O 0Oooo
O 0Oooo

10

20

30

40

50



[ s e e v [

O

OO0 oDoDoogogooooogogooao
Oooooooooooogogoooao

O oo ooogoge
oo ooooggQge o

OO0 OooooOo0 oo oooooUoOooDoDooggooooogodg

OO0 oooooo0 oo ooo o0 oo ooogQgoo

oo oooogge o

O
O

O

O
O
O
O

OOo0oooooggogao
O
O
O

O 0Ooo0oo0oo0oao

O

Ooooooogoo
O

Ooooooogoggoo
O

O 0Oooo
O oOooo
O 0Oooo
O o0Oooo
O 0Ooo
O oOooo
O 0Oooo
O 0Oooo

[DO0D0CO0O]

Oo0oDooo4dgooooogoggogaog
OoooooooooooQgoao
Oooooo4gogooooogoggogaog
OooooocoooooooQgoao

O

O

O

O

OoooooOoogao
Oooooogogao
OoooooOooOgao

O
O
O

Oooooogoooooogod
O
O
O

0
oooao
BaldoO ,

(29) JP 2013-527557 A 2013.6.27

ooocooboOooOooooooooobobboooodo

O
OJ
O
O
O
O
O

OOoo0oooaoo
O Oo0oooogd
O Oo0oooooogod
O Ooo0oooao
OoOoo0ooood
O Oo0oooogd
O0Ooo0oo0ooao
O Ooo0oooao
O 0Ooo0oono
O 0Ooooo
O Oo0oooao
OOo0ooooogd
O O0Oogoao
O 0Ooo0ooo
O 0Ooooo

m]
O 0Oo0oo0oo0oao

OOoo0oooogd
o
m]
m]
O Ooo0oooao
O Ooo0oooao
m]
OoOoo0oooogod
O O0Oo0oooao
m]
OoOoo0oooogd

o
O
Oo0oooogdg

m]
]
m|
O
Ooo0oo0Oo0ooooOoad
]
O
m]
O

]
OOo0oooooogodg

O Oo0oooogd
Ooooooogod

O
O

O
O

OooooooQgoo
]

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

Oooooogogao
OO0 ooodgogaog
OoooooQgogoao
Oo0ooogogaog
OoooooQgogo
Ooooogogog
OooooooOoogao
Oo0ooogogao
Oooooooogao
OooooogogaoQg
Oooooooogoao
OOoooood
O0Ooo0Ooood
OOoooood
O0Oooooogod
OoOoooood
OOooooogod
OoOoo0ooood
OOooooogod
OoOoo0oood
OOoo0oooogod
OoOoo0ooood
OoOooooogod
OoOoo0o0oood
OoOoooood
O0Oooooogod
OoOoooood
O0Oooooogod
OoOoooood
OOoo0oooogod
OoOoooood

O O
O Od
O O
O O
O O
[ |
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
[ |
O O
O O
O O
O O
O O
O O
O O

ooocobObOO0oooooooobboooooooooboobo0Ooo

“

Highly Efficient Phosphorescent Emission from Organic

oluminescent Devices” , Nature, vol. 395, 151-154, 1998 (* Baldo-1" );
0 O O BaldoO ,“ Very high-efficiency green organic light-emitting devices based

on electrophosphorescence”
aldo-11"

O 0Ooo0oooao
O Ooogoao

m|
OOoo0oood

o
O

O
(]
O

oagao
Electr

, Appl. Phys. Lett., vol. 75, No. 3, 4-6 (1999)0 (* B

yocoooooopooogoooooooooooooooogooooouoooOd
uyugboboouoobobooouooboboooouobobooouobboooooboobooooLoboOooOoda

oooooao
gogoboooobbogoilco0obbooOoooobooooobboooobobooooboDbnnb

10

20

30

40

50



OoOooooooooooo0o0oDoDooooooDoDoooooDoooQgogoao

O 0Ooo0oooao

[ i R |
[ I |

Ooo0oooooooooooooooooogodg
OOo0DoOoooo4oooooo4ogoooooggogo
OooooooooooooooooogogQgoao

OO0 ooo40ooooooUDoDoDooUgUoDoDooggooao
Ooooooo0ooooo4ogoooooggogoao

O

2150 0000000000200 00000000000OOODODDOOOOOODOGDOAI0

(30)

JP 2013-527557 A 2013.6.27

gooobDilooobboDbDil1iooboODODbDi1500000012000 0000125000
o0 000100 0gogobo14ob 000001450 000001500 00015500
leo0 0 00 0O0O0O0OO0ODi1e00 0000001620 00000001640 00O
ooobOboOob0oDoo0olcooooooobboboooooooooboboooo
goooobobooooooooobbboooooooooboao
ooobooobobbooobbooooboooooban

O

O

O Oooo

oooooDao

O

Oo0oooooooooooogoooao

O

OO0 oDoooo4o0ooooogoQgoooo

O

Oo0ooooooooooogogoooaobo
Ooooooo0ooooogoggoooao
OO0 o0Dooo4U0ooDooggoooao
Oooooooooooogogoooao
OO0 oDooo4Ugooooggoooao
Ooooooo0ooooogoooao
Oo0oDooo4ogooooggoooao

Oo0ooooQogoooao
Oo0oooodgogooao

O

O

O

O

0 (inverted)Od
2150 0 0O 0O 2200 O O O O
oooooDoooDoooo
ooDoooDooooooo

O

O

ooooao
ooooao
ocoooao
ocoooao
ooooao
Thompson[

O

O

Ooooooogogooao

O

Oooooodgogooao

Oo0ooooogoooaoo

Oooooooooooogoggoooao
OoO0ooooooooooogoooaobo
Oooooooooooogoooao
OO0 OoDooo4U0goooog4goooao
Oooooooooooogoooao
OoDoDooo4Uogooooggoooao
Oooooooooooogoooao
OooDooo4o0ooooggoooao
Ooooooooooooogogoooao
Oooooo4o0ooooogoggoooao
Oooooooooooogoooao
Ooooooo0ooooogoggoooao
Oo0ooooooooooogogoooaobo
Ooooooo0ooooogoggoooao
OO0 OoDooo40ooDooggoooao
Oooooooooooogogoooao
OO0 oDooo4dgooooggoooao
OoooooooooooQgoooao
Oo0oDooo4ogooooggoooao
Ooooooooooooogogose

O O

ooozoo0ooooODbODOO0OO0OOoOooOooobODbOObO21000000
gz225000000002300000000020000000

oogoboooooboboboooobbooooobooooboboboao
oooboObObOOozooobObOOoOo200000000O000O0O

ouobbobOOoOooobObOOoOooobobOoOoooboboooz2000bb0O0O0b0DbODODO0OO0DbDbDDO
oooboObicoobobbOOoOoOoooooOoobODDbbObODODOoOoooooDbDbobOOooooonn

O

OO0 oooooooooooogodg
OO0 oDoooogogooooogogdg
oo oooooooooooogodg
OO0 oDoooogogooooogoogdg
Oo0oooooooooooogodg
OO0 oDoooogoooooogoogdg
OoooooooooooQgog
Oo0oooooooooogoggog
Oooooooooooogdg
OO0 oooooooooogogog

Oooogooogogood

oo oooooogoQgoo-g

O

Ooooogogoao

OooooooQgdg
OOooooogogdg
Oooo0oooQgdg
Ooooogogoao

O

O

O

sublayer(d
ooooo
22500 0000000000 2200
OoooooooooOoooood
00000000 oDoooDoood

OoooooooQgooao
Ooooooogoggooao
Ooooooooogooao
OooooooogogQgooao
OoooooooogoOooao
OooooooogogQgooao
OO0 ooDooggogogoao

oo oooooogoQgog

OoDoooooggogogoao
oo ooooooooooQgg
OO0 oooogogoooooggg
OooooooooooooQgog
OO0 ooooogooooooggog
OoooooooooooQgog
OO0 oooooooooogoggog
Oooooooooooogdg
OO0 oooooooooogogog
OO0 0DoDoogoguogooooogdg
OO0 oooooooooogoQgog
OO0 Do oogooooogogdg
oo oooooooooogog

O

OO0 oooooggg
oo oooooogogoQgoo-g

200

[ I R |
[ I R |

10

20

30

40

50



Iy e e e e ey e e e [ e s s [y
e e e ) e e e e e e A [ e s Y [

Oo0oooooOo0 oo ooo o0 oo oo o0 oo oDoogogogooo
OO0 oooo0oUooooDooUoo oo oDoDoo4ggooDooogogoooao

OO0 oooogogog
Ooooooogogoo
O o0oooogogoog

OoOoo0oo0oood
OoOoooood
O0Ooo0oo0oood
OOoo0ooood
OO0 ooogod
OoOoo0ooood
O 0Oo0oooogod
OoOoo0ooood
O 0Oo0oooogod
OOoo0ooood
O Ooo0oooogod
OoOoo0ooood
OOoo0ooood

OooooooogogQgoo
O0Ooo0oo0oood

O

O

O

O
O
O
O
O
O
O
O
O
O
O
O
O

|

(31)

O

JP 2013-527557 A 2013.6.27

ooocoobobOoOoooooooooboboboooo

ooo

OO00OO0OFriendDODODOOOODOOODOO
OoDO0oo0oo0oooDOoooDooDooDoDOoo
00000000 ooDoooooDoooDoao
OD0DO0O00O0000Forrest 0O0OOODO
OoO0o0oo0Doo0oooDoooDooDoooDOoao
00000000 ooDoooooDoooDoOao
O0000D0out-couplingd D OO OOOOAO

ForrestO D DO O0QOOODODO0OO0OO0O0O0O0OOOODODDODOODOOOOOODODDOOOOO
OD0DOoo0O0ODOoo0oO0oDOOoOb0O0O/Z00D08BulovicDODOODOOOODODODODO
gooobooobooooooooobbboooooooooboDbo

O

Ooooooogdg
O Oo0ooooaog

o
=
(e}

a

O

Iy R )y e Ry ey = [ [ s [y [ |

e e s A e e [ e e e e s e o e e Y X Y Y [ A

OOoooood
O Ooo0oooao
O 0Ooo0ooOoo0oao

goooogao
ugdadg

O

O0o0ao
ooao
oado
O0o0a0o
vapor

Ooooooooooooooooodg
OooDoooo0oooooogoooao

O

Oooooooooooooooood

uagao

0ooao
Oooo
Oooo
Oooao
phase

Oo0oooooooooooogogogooao
OO0 0o oogog4goooogogogao
Oo0ooooooooooogogoooao
OO0 o0DoDooggogoooogogooao
Ooo0oooooooooooogogogoao
OO0 ooDooogogogoooogogogao
Ooo0ooooooooooogogoQgodg

Oo0ooDooogoooooggaog

g
u
O

OOo0o0oooodg
O 0OoO0oooao
O 0Ooo0oooao
O O0Oo0oooao
O 0Ooo0oooao
O O0Oo0oooao

0

0
4
O

O

a
u
O

O

0

O

oooooad
oooooad
oooooo
oooooad
deposition[
oood

g
U
O

0

O

a
u
O

O

O

g
U
O

O

organi

a
u

OoOoo0ooood
OO0Oo0ooood

O

g
u

OooooooooooooogooQgodg

O

Ooooooooooooooogooogooogoog

Ooo0ooooooooooooogodg
OoooooooooogQgaoQg

O

O0Ooo0oo0ooao

<
)
T O
o
=

O

oo0oDDOoO0oooooao
thermal evaporationd O
ooooDDbOoOoOooooao
Oo0oDDoDOoo0oo0ooooao
ForrestD O O OO QOOO
oooao

O Ooooo
O 0Oo0Oo0ooao
OOoo0oooaoo
O 0Oo0oooao
OOoo0oooaoo

]

~

o

=
OooooooooooooooOo s on0oood

«Q
O

Oo0ooooooooooogogoao

OoooooooQgooao

O
O 0Oo0oo0oo0oao
O O0Oo0gooao

OO0 o0DoDooogoooeodooooao
-

0

o

o

=
DDDDDDDDDD@DDDDDD

OJ

Ooooooooooooogoogoooao
OOo0ooDoogogooooogogooao

I [ e Y Y Y i Y
Ooooooooooooogooooao

OO0 o0ODooggUoooDoDooggUgoo=-pnpoodogoao

Ooo0oooooooooooogodg
Y O s e O e Y e O e o s A o R o R L1
OO0 o0DoDoooggogogooooogogdg
Ooo0ooooooooooogoQgdg
Ooo0ooooooooooogooQgdg
Oo0oooooooo=--oOogoooao
OO0 oDoDoooooo e oogogoooao

OoooooooQgoogoao
OO0 oooooggogog

gooooooobobboooobboooooan

0Oo0ooD0oDoDOooo0ooDUoooDooDoooooao
000000 DoD0ooo0DOooD0oooDoooDooDOooDOoo
transparent0 0000000000 0ODDODODODODOOOOOOOO
ooo
oood
large
ooo
ooo
oood
oood

0 personal digital assistantd PDAO O O
gooobDbOoOoouoooboobobooogoo
areawallD 00D DDODOOODDODOOODODAO
ooooDoDoOOoooooooooooogd
ooooDbDbOOoOooooooooooogoo
oooobDDbOoOoooooboobobooogoo
oooooDoooogd

10

20

30

40

50



Iy s ey ey [ . e e e [ e s s [y

OoOo0oooooo0ooooooooooDooooooooogogoao
OO0ooOoDoogogUoooooUoooooDoDooggooooogogaog
oo oooooo0 oo ooo o0 oo ooo o ooooogog
OO0 oooo4o0 oo oo oo oo oDoogogooooogogdg

O

S 00 o0o0oo0o0ooooUoUoDoDooUgUooDoooggooao

O

O o0Oooo

O 0Oooo
O Oooo
O 0ooo
O Oooo
O 0O oo

O 0Ooo0oo0ooao
O Ooooo
O 0Ooo0ooOoao
O Ooooo
OO oO0ooo
O OooOooo
O OoOooo
O Ooooo
O OooOooo
O Ooo0ooo
O Ooooo
O Ooo0ooo
O Ooooo
O Ooo0ooao
O Ooooo
O O0Oo0ooOoao
O Ooooo

O0Ooo0oo0ooao
OOoo0oooao
O 0Oo0oo0ooao
OOoo0oooao
O OoO0oooo
OOoo0oooao
O OooOoooo
OOoo0oooao
O Ooo0oooao
OOoo0oooao
O Ooo0oooao
O0Ooo0oo0ooao
O Ooo0oooao
O0Ooo0oo0ooao
OOoo0oooao
O 0Oo0oo0ooao
OOoo0oooao
O 0Oo0Oooo
OOoo0oooao
O Oo0oooao
OOoo0oooao

g
g

arity indexOd

N O
O

O

O
OO0 ooDooogoooooggaog

O

O

oo ooooooQgooooo

ODQ O oo ooogooogao

[ o R i [ o
®
n
-

O
O
O d
O O

ugooao
gooao
gooano

O

Oooooooooooogd

Ooooao
/www.chemical-ecology.net/java/solvents.htm

O

O 0Ooo0ooo
O Ooogoo
O 0Ooo0ooo
O 0Ooogoo
Y Y
O 0Ooogoo

O 0Oooo

O OO
O 0O O
O OO
O O o
O OO
I Y o [

O

O

O 0Oooo

O

O

O

O 0Oooo

O

O

O

O OooOo

O

O

O Oood
O 0o O

0

O o0Oooo

O
OJ
O
O
O
O
O
O
O
O
O
O
OJ
O
O
O

O
O
O
O
O
O
(]
O
O
O
O
O
O
O
O
O

O

O

O 0Oooo

O Oo0gooao
O 0Ooo0ooo
O Ooogoo
O 0Ooo0ooo

B |
[ Ry |
I |
O 0Oooo

0

O o0Ooo

g
a
O

O 0Oooo

U
u
O

O o0Oooo

g
a
O

O oOooo

u
u
O

Solvent

O

O

0

0

O

O

O
O
O
O

I |
O 0Oooo

O

O 0Oooo

u
g
O

Miscib

O

O
O
O
O

O 0Oooo

g
t
O

O

O
O
O
O

I Ry |
O 0ooo

O

(32)

O 0Ooo

O
O
O

O
O
O

O
O
O

O

O
O
O
O

O 0Oooo

O 0Ooo

O oOooo

g
a
O

ility

O

O
O
O
O

I R |
[ Iy |
O 0Oooo

O

O 0Oo0oo0oao

O

O

O
O
O
O

O Oooo

O oOood

[ Ry |

Ta

O

O Oood

O 0o o
[

O

O o0Oooo

O Oooo

OO0 oOoo0oQgoodoano

O 0OooOooo

O

Chemical Review, 2007, 107,
oo0o0ooDO0oO0oo0ooooooooao
oo0ooDoOoooooooooao
1840-18430 U U U OODODDODDODOUOOODODOODDODODOOOOOOODOGO

0000000000000 O0DU00DO0U0Ooo0oo0OoDo0DoDO0DO0O0OO0ooOoao
oo0o0oo0D0oDO0U0U00dodoOooDoDOoDU0U0DOoU0UoUooODoDoDOoDUODOUOOooOoOao
oo0ooDoDo0o0oo0ooo0oooDoDOoDO0Do0oOoO0oooDoDoDDoDOoDO0oO0oO0oOooOao
0o0o0oDDoD00o0O00oo0o0DoDoDo0Do0D0o0o0oooDoDoDoDo0Do0O0o0oooaOo
0000000000 ooo0oDoDO0oU0U0DO0oU0UoUoooDoDoDUODO0DO0OooOooao

O 0Oooo

O Oooo

g
t
O

0

O
O
O
0

12330
goao
oo

O 0Oooo

O Oooo

g
a

OoOoo0oooao
OOoo0oooog
O0Ooo0oooao
OoOooooaog
O0Ooo0oo0ooa.o
OoOoo0oooaoog
O0Ooo0Ooo0ooa.o
OoOoo0oooo
O0Oo0oooog
OoOoo0oooao
O0Oo0oooog
OoOoo0oooao
OOoo0oooaog

Iy |

O

JP 2013-527557 A

O oOooo
O 0Oooo
O 0Oooo
O o0Oooo
O oOooo
O 0Oooo
O 0Oooo
O 0Ooo
O O
[ |

[ |
O O
O O
O O
O O
O O
O O
O Od
O O
O O

O Oooo
O O0ooo
O Oooo
O O0ooo
O Oooo
O 0Oooo
O Oooo
O 0O ogo
O Oooo
O O oo

ooooooooogao
OooDoooDooooao
orthogonal solvent[
oopoooDooooao
oooooDoooogao
opopoooooao

gooooooboao

O
O
O

O
O
O

O 0Oooo

O Ooooo
O Ooogoo
O 0Ooo0ooo

O

O Oooo

O

oooooooooooan
0 0 O PhenomenexO O O 0O O O

O
O
O
O

O oOoooo

O 0Ooooo

O 0Ooo0oooao
OOoo0oooogod
O oOooOooogao

I I o [y

od

OoOoo0ooood
OOoo0ooood
OoOoo0ooood
OoOoooood
OOoo0oo0oood
OoOoooood

Suzukild

2013.6.27

O 0Oooo

O
po

leD0OO0ODDOOOOOODODODtt

O

e I |

O O

10

20

30

40

50



I e e e [y sy [ Iy

OoOoo0oooogod

O OoooQ

e e e ey s s [ [ o

O OO

oo oooo 0o oDooo o0 oD oDoo oo oD ooogQgoo

OoOoo0ooogod
OOoo0oooogd
OoOoo0ooood
OOoo0oooogd
O 0Ooo0ooao

I e e s sy [ s [ I

oo oooo o0 oo ooo o0 oD oD oo oOoo0o oD ooogoQgogoo

Oo0oooo4ddooooo4ooooDooogoooooogodg

O
O

Ooooooooogoogoo
OO0 ooooogoogogoog
Ooooooooogoogoo
oo oooooogogoog
OO0 ooooogogogog
oo ooooogogoo
OO0 ooooogogogog
Oo0ooooooQgogoo
OO0 ooooogogogog

O 0Oooo
O oOooo
O 0Ooo
O Oooo
O 0Ooo
O 0Oooo
O 0Ooo
O 0Oooo
O 0Oooog
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Ooo
O oOooo
O 0Ooo
O 0Oooo
O 0Ooog
O 0Oooo
O Ooog
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Ooo
O Oooo
O 0Ooo
O 0Oooo

O O0ooo
O Oooo
O 0ooo
O Oooo
O 0O oo
O Oooo
O 0O oo
O Oooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O 0ooo
O Oooo
O 0O oo
O Oooo
O 0o oo
O Oooo
O Oooo
O Oooo
O Oooo
O O0ooo
O Oooo
O 0ooo
O Oooo
O 0O oo

P
0
ez

O Ooooo

O 0Ooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O 0Ooo

Ooo0ooooOoooo
Oo0ooogoQgooao
Ooo0oooogooao
Oo0ooogoogooao
Ooo0ooooOooOooao
Oo0oooogooo
OooOoooooOooOooao
Oo0oooQgooo
Oo0o0ooogooQgogoao
Oo0oooQgooo
Oo0ooogQgogoao
Ooo0oooQogooo
Oo0ooogoQgooao
Ooo0oooogooo
Oo0ooogogooao
Ooo0ooooOooOooao
Oo0ooogoQgooao
OooOooooOooOooao
Ooo0oooogooao
Oo0o0ooogoQgogoao
Oo0oooogooao
Oo0o0ooogoQgogoao
Oo0oooQgooo
Oo0ooogogooao
Ooo0ooooooo

(33)

JP 2013-527557

ooooDDbD0Oano

O O

2013.6.27

oooao

O
O
O
O

(]
O
O
O

00000000000, 00,000
0000000000000 00000
00000000, 00,0000,0
000,00,0000,000000

10

20

30

40



ooooao

OoooOoooooo
OO0 oogogogoooog
Ooooooooo
Oo0o0oogoogoooog
Oooooogoooo

O 0Ooooo

OoooooooooooQgooo

Oo0oODooo4UoooDooUgogUogooooggoao
OoooooooooooooooogoQgoo
Oo0ooDooo4oooooo4ogooooggoao
Oooooooooooooooooooggoao
Oo0oooooooDoDoooooooogogXH

A
<

oooooao
ooobDDaOo
oooooao
oooooao

OOoo0ooood

gooooad

N—R't

O

Ooo0oooooooooooogoogooao
Oo0ooooooooooogogooao
Oo0ooooooooooooogogooao
Oo0ooooooooooogogogooao
OO0 Do oDoogogUoooooggog
OO0 oDoooooooooogogo-g
OO0 Do oDoogooooooggodg
OO0 ooooooooooogogoQg
OO0 Do oDooogooooooggog

O oOooo
O 0Oooo
O o0Oooo

O

O 0Ooo0ooao
O Ooooo

OooooooooooogoQgadg

oo oooooogooQgo-g

O O o
O 0Oooo
O oOooo
O o0Ooo
O oOooo

oo ooooogogoBR

=

OO0 oDoooooooooogogog
oo oooooooooooogogog
OO0 oDoooooooooogogog

(34)

JP 2013-527557 A 2013.6.27

ooobODbOO0oooopb0o0DbO, 00000
oooDbDboO0oooooboboobobooogo
oo, 000, 000000000000
ooobODbOO00oooocoobbob0oogo

Ooooooooooooogao

OB

OO0 oDoooooooooogogoQg
OO0 DooDoogogoooooggog

O 0Oo0oooo
O OoQgooo

OO0 oooogogo

OO0 o oooogoggHe

OO0 oooooooooooogogo-g
OO0 oDoooooooooogogog
OO0 oooooooooooogogo-g
OO0 OoDooDoooooooogogog
oo oooooooooooogogoQg
OO0 oDoooooooooogogog
Ooooooooooooooogogoao-g
OO0 oDoooooooDooogogog
OO0 Do oDoogogoooooggog

OO0 ooooooooooggs

O O

OO0 Do oDoogogoooooggog
OO0 oDoooooooooogogoQg
OO0 oDooDooooooooggog
oo oooooooooooogogoQg

10

20

30

40

50



ooooao

Ooo0oooOoao
Oo0o0ooOoao
Oo0ooDoooooobooooaoao
ooooooooooooooa
gooooooooooooogad
Ooooooooobooooaoao
ooooooooooooooa
goooooooooooooa
Ooooooooobooooaoao
Ooo0oooooooooooooa
ooooooooooooooa
oo’ ,O00' 00" ;00"
Ooooooooobooooaoao
g UoooooOoboo0oooooan
goooooooooooooa
Oo0o0ooOoao
Ooo0oooooooooooooa
Oo00o0oo0oao
(F{o1)f1I\\ N
F
N—Lg—N
|\
v a
(Rga2)rz
Oo00o0oao
Oo0o0o0ooOoao
oo, 000000000000
gooooooooooooogad
Ooooooooobooooaoao
Ooo0oooooooooooooa

O O

O Ooo0ooo

O 0Oooo

O O o

OooooooggQgoge

Oooooooooooogod
Ooooooogooooogdg

(35)

O O

Oooooooogoao

O OO

O O0Oo0oooo

O

O
O Oooo

Ooo0oogooodgao

Oooooooooooogdg

O O

Oooo0ogoood

O OO

OooooooQgoge

OO0 ooooogogQgoooao
oo oooooQgooooo

[ |

O Oooooogdg

JP 2013-527557 A 2013.6.27

000000000000
000000000000
000000000000
, 00’ ,0000' 50
000000000000
000000000000
000000000000
000000000000
oooooooooor |
000000000000
0000000, 0000
000000000000

0000000000000 000D000000000
00000, 00000000000000000000
0000000000000 000O0000000000
oood, ,00,,00,,0000,,000000

10

20

30

40



(36) JP 2013-527557 A 2013.6.27

Ooo0o0oao
R
JAL
—N R'yg
R %
Rz
N
\ 1]
R'y3
~——N

R
o
N
\ 1
R'y4

0000000000000 0000000000
0oo0oooaon
oo’ ,00' ,,00" ,,00'",,0000",,000000000000000
0000000000000 O0,00,00,0000,000000000000000
ooooo0,00,00,00,000000000000000
0oo0oooaon
0000000000000 000000000000000000000000
Doo0oooaon
ooooo

Ry Ry

f‘/ \:

N N

N N

P
)
\HQ‘
|
Z
=z
)Y
A
1)

Rs R4
oo,00,00,00,00,0000,00000000000000000000
I I e e A 1 I A O B R B A B R W R N O N A W A B A AR O
I I e T I e I I A O 6 O O N O B A W A B A R O
N A I I I I Y A 6 R A O R WA
I T I e e T I 0 O A I O B R B A B R R N N N N A NN N N R NN
I I e I T I I I A R A 0 R B N O B A W A B R R N O
oooooO0oo0O0Oo0,O000,00,000,00000,000,000000000
N e e A I I I I I o O 6 R MO R O
gooooooooooooooad
gooooao
gogooao

X1
Yazes Yy
R‘ID \ N R?
Y 4
Y3 \od
Rg RS

oo, o0b0, 0000000000 0000000O0DOD,00;p 00000000000

10

20

30

40



(37) JP 2013-527557 A 2013.6.27

I I I e I I I A N A B A B A B A A e B A B A A N N N N N NN N N RN
oooobobooooooooobbboooooooob 00000000, 000¢4
g booooobobooooooooobboooooooooobobooooooooooOoao
uggobooouoboy,ooo0ooobod
ooooao
NC CN
T NCTCF;J,
e 10
| Ysooc\"/coov7
NCTCOOYS
goooooooooodd
udd,booyobobboococoboboooobboooobbooooboooooboogao
ooooOobobooooooooy,b0bb0,000o0oboobODbbOO00o0oao
oooooao 20
Oooooao
Rsz R11 Rz2 Ra21
X
=
Ris Rig R17 Rig
30
00,00
ogoooao
F?zs
C/N
00000000, ,0000000000, ,00,,00000000000000
goooooooooooooo0oooo b oo oooDo b oo oooDoboooooao
I I e 1 I e I A B A O 0 O R O B R W R W A
gdobooboboooobobooooDbooUo bbb b0 oD bObbobUoUooDoboooboao 40
ogoooooooooooooo0ooooob oo ooDoOob oo oooDobOoooooan
gooobobooooooooobbooooooooobboooooof0y; 00554
I I I I e A A A 6 A A A A W R W A
oooob, 00000000000 O0COODODDOOODODOOOODODDOOOOO
ooooooooooodd
ogooooao



ogoooao
Razs

Ra7

Rag

OooOoooQogoooaoo

Ooo0oooQogooo
Oo0o0ooogoQgooao
Ooo0oooQogooo
Oo0ooogoQgooo
Ooo0oooOooOooao
Oo0ooogoQgooo

Oo0ooogoQgoooao

OoO0oooQgoood

Ra3

Ras

[ [ Y

Ooo0oooOooooao

Ras

Oooooogogoao

I e O [ o

Ooooooogogs

g

OoooOooooQgogo

OooooooggH

Ooooooogoadg

Oooooooogdg

Oooo0ogoood

Ooooooogdg

OO0 oooogg
OooooooQgdg

OOooooogdg

O Ooo0ooo
O Ooooo

O

O

O
OooooooQgodg

O

Oooooogdg

(38)

o0 OoOooogo-d
o2 OoOooogodg
OO0 oooogg

Oooooogdg

Oooo0ogoood

4
O
g
g
O
g
g
O

u
O
g
a
O
g
g
O

4
O
0
O
O
0
O
O

u
O
g
a
O
g
O
O

g
oo
od
aad
oo
od
aad
oo

U
O
0
U
O
O
0
O

O 0Ooo0ooao
O Ooooo

O

O

O
I s Oy |

O

OooooogogQg

o0 Ooogao
o8 OoOoood
OO0 o0oooogogdg

OooooogQg™g

Oooo0oo0oogoood

Ooooooogdg

OooooogQgQg

OOooooogdg

OooooggQg

OooooooQgdg

Oooo0ooogoQgQd

OO

O0Ooo0oooao
O0Ooo0o0ooao

O

O
O

O OooOgooo
O 0Oo0oooo

JP 2013-527557 A 2013.6.27

(]

[

Ooooooogdg

OoooooggQg

OooooooQgodg

I s [ |

[

O0Ooo0oooao
O0Oo0Oo0ooao

O

O
O

O Ooo0goooo
O 0Oo0ooOooo

(]

OB

Oooooooogdg

OooooogQgQg

OO0o0oooogdg
Oo0O0o0oooQgdg
OoO0oo0oooogdg
Ooo0O0oooogod
OoO0Oo0ooogogdg
Ooo0O0ooood

Oooo0oo0oogoood

OooooogQgQg

Oooo0oo0oogoood

O0Ooo0ooood
OO0Ooo0ooood
O0Ooo0oo0oood

10

20

30

40

50



(39)

Ooo0o0oao
Rsg Rso
NC CN
NC CN
Re1 Reo
oo, ,00,,00000000000000C
ooy, O00000000000,00000000
ooobO,b000000O0o0o0b0DDbO0000o0Oan
gooooooocobooooocooooooaodan
Ooo0ooooo0ooOooooooooooooobonoann
Ooooooooooooooooooooonn
oy, 00000000000D0000000
gooooooocoboooooooooooaoao
Ooo0o00oaoao
gooooo0oo0oooooo0oo0ooaoao
goooO0oao
NC CN
L (
N N
N N
NG—¢ N Y—CN
= N=
NC CN
F—s{ k1
oooaog
goooooao

ugogboboooobboooouoboooobod

OooooogoQg-g

Ooooo0oogoood

OooooogQg™g

OOoooooggdg

O 0Ooo0ooo
O OooOooo

O

O
O

O

JP 2013-527557 A 2013.6.27

000000000000
000000000000
ooooo0oooooo
000000000000
000000’ 00000
000, ,0000,,0
000000000000

10

20

30



(40) JP 2013-527557 A 2013.6.27

ooooao

>
Qonf® q
o570 g
3 wam A

QL.

Q
00
Q0

{L&M3

gooboooobboog
gooooad

ooooObOOO0ooooooooobooboooan
ooooOao

O

d

9

O

ooooObObOO0OO0oDoooooooObboooooand

10

20

30



(41) JP 2013-527557 A 2013.6.27

ooooao

>
Q ase

N &
o570 _gOC
@ L& @

QL
T

oNeasle
<sIe

=gk

ooocoDbDoOOooooooao
oooooao
ooooObooooooocoobobboboooooooobbboooooooooboao

.
O

g

o %z@
3
¢

L&
oooo
Dooooo
ooooooooooooo0oooooooboooooo0ooDoooooooooooodg
pgoooooooouooooooboobooooooo0ooDoooooooooooodag
0000000000000 O0O0O0O0D0DO0DO0O0ODO0ODOO0OO0DOoO0OoOoOoOooOon
Ooo0oooooooooooooooooaa
ooooOooad
0O000O00O0000C0O00000O000000000000OO0polarity indexd OO
Ooooooooooooooooooooboooooo0oooooooooooooaodao
goooooooooooooooo0ooo0oboooooo0ooDoooooooooooodag
pgoooooooouooooooboboboooood0ooDoooooooooooodd



oo oo0ooDooo4o0D oo oo o o0 oo ooogoogooo

O O0Oo0oooo
O Oo0oooao
O 0Ooo0oooao
O Ooo0oooao
O 0Ooo0oooao
O Ooo0oooao

s e e e e e Y Y I

Oooooooo0ooDooooooooogooooao
OOo0ooDoooUo0ooDooggUooDooogogooao
Oooooooooooooooooogodg
Oo0oooooooDooogooooogdg

O
O

O
O

Oooo0oooogoao
Oooooogogoao
OoOoo0oooogoao
Oooooogogogoao
OO0 o0oooogogoao
Ooooooogogogoao
Ooooooggoao
Ooooooogogogoao
Oooooogogoao

O 0o oo
O Oooo
O 0o oo
O Oooo
I Y o [

O O
O O
O O
O O
O O

)
O;
ez

ooooao
goooand
goooad
ooooao
goooano

O Oooo

O
(]
O
O
O
O
O
O
O

O 0Ooo0ooo

O O oo

O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O oOooo
O 0Oooo
O oOooo
O o0Oooo
O 0Oooo
O 0Ooo

O

O 0o oo

O O ogo

OooooooQgdg

O 0Oooo

Ooooooogdg

O Oooo

OooooooQgodg

O 0o oo

Oooooooogdg

O Oooo

OooooooOodg

O 0o oo

Oooooooogdg

O
O
O
OJ
O
O
O
O

O
O
O
O
O
O
O
O

Ooooooogoadg

Oooooooogdg

O OO
O 0Ooo

Oooo0ogoood

O

Ooooooogdg

O 0Oooo

OoOooooogdg

OooooooQgdg

O 0Oooo
O oOooo

Oooooogdg

JP 2013-527557

ooao

OooooooQgodg
Ooooooogdg
OooooooQgodg
Oooooooogdg
Oooooooogodg
Oooooooogg
Oo0Doooogdg

O
O
O
O
O
O
OJ

O
O
O
O
O
O
O

oo
O oOooo
[ |

]

0o
O O O

OO oo

O 0Ooo

O o

O 0Ooo

Ooooooogdg

O
OJ
O
O
O

O
O
O
O
O

O 0Oooo
OO oo

2013.6.27

OoDoooogg

Ooooooogdg

O o0Ooo
O 0Oooo
O 0Oooo

Oooooogdg

OoooooooQgdg

10

20

30

40



ogoooao

Rx

N
Ry

oooooao
goooooooobooada
goooooooobooada
ooooooooooodd
uoogboboooooboboodg
ooooobooooooada
Oooooooa
oooooao
gooooboooobooada
Oooo0ooao
goooooooooodd
Oooooao

Ar1\ | ~

/N Lr—r
Alp N— R
R

ogoooao
oooooao
gooboooy,b0bOo0oad
gooooboooobooada
Oo0ooooooooonod
oo, 000000000
goooooooooodd
goooooooobooada
ooooooooooodd
goooooooooodd
ooooobooooooada
Oooooooooood
goooooooooodd
gooooboooobooada
gooooboodoobooad
goooooooooodd
goooooooooodd
gooooboooobooad

O 0Ooooo
O oOoooo
O 0Ooooo

Oo0DoDooogo4dogooooogoggogogoao

Ooooooo0ooooogooao

OoDoDooo4ogooooogoggooao

[y |

O

O

OoooooooooooQgooao

O oOoooo
O 0Ooo0ooao
O oOoooo
O 0Ooo0ooao
O oOoooo

Oooooo4ogooooogoggooao

O 0Ooo0ooo
O Ooooo

OoooooocoooooogoQgadg

OooooooQgooao

OooooogogQgoooo

(43)

O

O

Ooooooo0ooooogoQgooao

L R |

OJ
O oOoooo
O 0Ooooo
O oOoooo

OooooooooooogoOooao

Ooooooo0ooooogooao

OoooDooooooogogoodg

Ooooooo0ooooogooao

O

O

0O o

O
O oOoo0ooo
O oOoooo
O 0OooOooo
O oOoooo

Oo0oDooo4gogooooogoggogooao

OoOoo0oood
OoOoo0oood

Ooo0oooogooo

Oooooogogogoo

JP 2013-527557 A 2013.6.27

Oooooooooooogooao

Oooooo4ogooooogoggooao

oo, 0000000
ooooOboOoo0oooad
oooobDbooogo
ooooboOoo0oood
ooooODbOoO0Oo0ooagd

Oo0ooooooooooogoOooao

Ooooooo0ooooogooao

OooooooooooogoOooao

Ooooooo0ooooogogooao

OOo0ooooooooogogoogogoo

Ooooooo0oooooQgooao

Oo0DoDooogo4gogooooogoggogogoao
OoooooooooogooQgoe

O O

OooDooo4o0ooooogoggooao

Oooooooooooogooao

10

20

30

40

50



(44) JP 2013-527557 A 2013.6.27

ooooObOO0OO0OO0ooooan

gooobooao
oooboobooooobbooooboooobobooad
gogooano

Ooo0oooao
Ooo0o0o0ooao
0000000000000 o0oooob oo o0ooooOob0 oo oooooboOoooooan
ooooooooooooooooooooooooo0ooDoooooooooooOoodag
pgoooooooouooooooboobooooooo0ooDoooooooooooodag
0000000000000 DO0' ;00" 00" ;00" 00" ;0000 40O
oo0ooooo0ooooooooooooooboooooo0oooooooooooooodag
I e e I T I I A 0 A I o N A N O A O B O B R R
oo0oo0ooo0oooooooooooooob oo oooob0 oo oooooboooooaonan
Ooooooooooooooooooooboooooo0oooooooooooooaodao
goooooooooooooooo0ooo0oboooooo0ooDoooooooooooodag
', 00’ ,00' ,00' ,00' 0000’ ,0000000000000000
ooooOboboooooooobobboboooooooobbooboooooobbogod
o, 0000000000O0O000O00000OODODDODOO0DOO0OOOODODODOOOOO0
goooooooooooouooooooooooboao
Oo0o0ooOoao
Ooo0ooooooooooooooooooOoon
Oo0o0oao
(Ro1)f1\-\ S /(R03)r3

W Y

N—Le—N

|\

P
(Ro)rs (Roa)rs
Oooooao
Oo0o0ooOoao
uoy,O0b0000000O0CODODODO0DO0DO0DO0O0O0OOOODDDbODOODODO0OOoOOooODODDDbOOOOn
gooobboooodooooobbooooddgoo0obbo0oooooooobbooogdd
Oo0oo0oooooooooooo0oo0oooofb0 oo oooDoOob0 oo oooooboooooaonan
0000000000000 D000000000, ,00y,00,,0000,4,00
Ooo0ooaod



Ooo0o0oao
Rl
e
—N R0
Ru X%
/R'12
N
\l
N R'y3
_ =
N
\l
R'1q
gooooooocooooan
Ooo0oo00ooao
0o’ ,00' 5,00 4
goooOooooooooan
00000, 00,00,0
Ooo0o00oaoao
goooo0DO0o0oooooo0oo0ono
goooooao
goooO0oao
Ry Rp
& <
N N
N N
Re—( N SR,
=N N=
Rs Rs
00,00,00,00,0
goo0oo0DOoo0oooooooo
gooooooocooooan
oo0oooooooooooa
ooo0oo0Oo00ooooooooo
gooooooocooooan
gugoboooouob,yo0dd
Ooo0oooooooooooada
goooo0DO0o0oooooo0oo0ono
goooooaon
goooao
X4
Ylh_ Y4
Rig Ry
\ /—\ _
Y3 2
Rg Rg

O Ooo0oooao

O

O
oo oooogogRe

OooooooQgogoo

O Ooo0oooao

O

O

OoooooOoogoao
Oo0oooQgogao
OooOooOoooogB

(45)

O Ooo0oooao

O

O

OOo0o0ooo-gogao
Oo0oooQgogoao
OOo0ooogogogao
Ooo0oooQgogoao
Oo0ooogo-gogao

D r

a
u

g
U

O

O
O

O Ooo0oooao

O

O

Oo0ooogoQgogao
OoooooOoogoao
Oo0oooQgogao

JP 2013-527557 A 2013.6.27

ooobODOO0oOoooooao
oooobDoOO0ooooooao

O

goooogao

U OO0 ooogo
Ooo0oooQgogoao
OooOooooOoogoao
Ooo0oooQgogoao
OOo0ooogoQgogao
Ooo0oooQgogao
Oo0ooogogogo
OooO0oooQoogoao
Oo0ooogogogo
Ooo0oooQoogoao

O

10

20

30

40

50



[ Ry |

O

O
s I

Ooo0ooogoogse

OO oOooo

OooooooogogoQgoao

NC

\Tr/ NC
~

N Y400C
| :

O OooooQ

oo, 0000000

o0 oogogog
o0 o oOoogo

CF5

w T
T

COoOoY,

COOY;

(46)

JP 2013-527557 A 2013.6.27

ooooboboboooooooooobobooo,O0oby, pO000O00000O0
gogooobooogooooboooobobooooboooboboboooboogoao
ooobobboooooooobboooodyb0o0ob, 0000050004
uogoboooooboboooobbooouoouobooooobooooobooogado

b, oboooooboboocogooboooobboooobbooooobooooobobooOoao
gooocooboboooop,obooy,b0bb00oo0ooooobooboao

Oo0OoO0oooooggano
U g
OO
Ooo00o0Q0do
Ooo00oao
Ri2 Ri4 Ra2 Ra1
X
Ri3 C 25 O Rz
-
Ris Rig Ri7 Rig

0,00
Ooo0ooao

Ffzs

CIN
goooobb,,ypoooobocobboao
Oo0o0o0ooo0oDoogogooogoggoao
Oo0oooopoouooooooooao
Oooo0oo0oOoooooooooooao
Oo0o00o0oo0oDooogooooogogoao
Oo0o0o0ooooDooooooogooao
goo0ooopoDouooooogoggnoao
0000, ,00,,0000000
Oo0o0o0oooooggano
Ooo0Qo0o0ao

OooooQgogao
OoooooOoogoao
OooooogooQgoge

OoDooogogog®e

Oo0oooQgogoao
Oo0ooogoQgogao
OooooooQgoge

OoooooggogRe

OoooooQoogoo
Oo0ooogogogao
OoooooOoogoao
OooooQgogao
OoooooOoogoao

Oo0oooQgogoao
OooOooooOoogoao

O 0Ooogoo
O O oQgogo

(]

|
|

]

O

Oo0oooQgogao
Oo0ooogogogao

O 0Ooooo
O Ooogogo

(]

O

O
OoooooOoogoao

o

10

20

30

40



OooOoooQogoooaoo

Ooo0oooQogooo

47) JP 2013-527557 A 2013.6.27

Rzg Rag Riz Ras
o,gpbby,y,00000CO0OO00O0O0ODODODODOOOODODODDODDODOOODODOODOO
goooooobooogbooogoguoboogoggbooogtbbboogtboboogo o
goooooobobooooboboogobobooooboooobboooboboooao
oo0ooboo0o0oo0obOoDo0oOo0o0oo0DoDoOoo0oo0DboDO0oO0oo0obODoDo0ooooDoDoDooooDoooao
goobooogobooogobooogoguoboogoggb oot boDoogbobDoogo
gooooooooooooo,, b0, pp0o0oobobobobbobobooooboooDbobOoao
goooooboooooooooobobbooooooobob,, 00 pp0obooobOoo
goboooobooogouoboboooUobobooUogoUoboUoguobooo
goooao
gooao

Rez2 Ry
We
gt

R45 R45
o, oo, ,000o0oo0oooobobboboooooocoobboboboooooooobooao
goooooobooogoboboogobobooooboooobboo4obboooao
goooooobooOooooo0oooboo0oo0obooooooDoooooDoooOoao
goooooobooogogbooboooguoboooggb oot oogtobDoogo o
goooooobobooogobboboogoboboooobtoooobboo4obbDoooo
ocoboooooooobooboboobo,,ppb00p 000000 DODDODOODODODODODDOO
ocobooooooooooboooboboooooobooboooto, 00, p00O0DOO
goooooobooogotboooogoboboogobob oot boooobobooo
goooao



(48) JP 2013-527557 A 2013.6.27

ooooao

Rse Rsg
NG CN
NC CN

Rg1 Reo
o, yb0dyppbooocobbbooobobbooobboooobooooboboogado
ooy, O0b0000000O0OO0ODO, 0000000 ooObObOO0O0oOoooocooDbbooOooOog
ooob,b00o0oo0oooobboooooooobboboooooooobboooagr
gooooooooogogoooouogpoouoygg oo oUooygg b ooy oo tooooogoao
gooo0O0oo0ooooooooooooouUoooooDUoUooooooooooo oooooao
0000000000000 D0D0D0D0DD0DDDDNDDD, 000, ,0000,,0
o0y, y000000000O000000000O0O0DODOO00O0O000O0DODODO0O0O000
gfdoooooooogopoououogoopoboocuoogpooououooDoodo
gooo0ooOoo
gfdo0o0oo0ogo0oDooygoooouoggpoououguooodo
Oo0o0onoao

NC CN

:/\:

N N

N N
NG—¢ N Y—CN

=N =

NC CN

K—s82 k1

goo0oo0ogad

googooboooooboboooobobooooobooboooobobooooooooogao

10

20

30



ooooao

O

< @

{£&M3

goobooo

>

(49)

JP 2013-527557 A 2013.6.27

goooboooooobooooooboobooooooboooobboooooobooooobobooogaao

oooao
ooooOao

oogooooogao

10

20

30

40

50



(50) JP 2013-527557 A 2013.6.27

oooooao
gooboobooooobobboogoobbooobobooooobao

<
Q

aale
O

3

goooooao
ocooooooOOoooOooO0oooDO0ooboOoboO0oooDOooDbODO0oOoOoOooODO0oOoODbDOnDaOplarit
index0 OODODOO0ODODODODODOODOODODODODODOODOODOODOODOOOODOOO

<

Oooooooo0oDooooo0 oD oDoooo0 oo ooooooDooogQgdg
OO oogg40oooooUUoDoDooUUoooDoDoogogoUoooooggdg
Ooo0oooooooDooooo oD oDoDooooDoDoDoooogoooodg
Oo0oooooUooooooo oo oDoDooUogUoooDoDooogoggooood

O

O

Oooooooooooooo0o oo oooo0o oo oDooooooooQgodg
Oo0oooooooooogogooao

O

OO0 ooooo4ooooogg

O
O
O
O
O
O

O 0o oo

O
O
O
O
OJ
O
(]

O
O
O
O
O
O

O 0ooo
O Oooo
O 0Oooo
O Oooo
O 0O oo
O Oooo

O o0Oooo
O oOooo
O o0Ooo
O o0Oooo
O 0Ooo
O 0Oooo
O 0Oooo
O 0Oooo
O Oooo
O o0Oooo
O oOooo
O o0Oooo
O oOooo
O o0ooo
O oOooo
O 0Ooo
O 0Oooo
O 0Ooo
O oOooo
O 0Oooo
O 0Oooo
O oOooo
O 0Oooo
O oOooo
O o0Oooo
O 0Oooo

OOoo0ooood
OOo0ooood
OOoo0ooood
OOooooodg
OO0 ooood
OOoo0oooodg
O 0O0oOooood
OOoooood
OO0o0oooodg
OOoooood
O0Ooo0ooood

O
O
O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

O Oooo

O 0o oo

O Oooo

Ooo0ood

O Oooo

O O oo

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

OJ

O Oooo

O 0o oo

O

oooboooobobbooobboooobooooban
gogoooagdd

u
O
g

O
O

gogooano

O

O

O

Oo0Ooo0oood
OoOoo0ooodg
O0Ooo0oood
OoOoo0ooodg
O0Oo0oo0ood
OoOoo0ooodg
OO0Oo0ooodg
OoOoo0oood
OO0Oo0ooodg
Oo0Ooo0oood
OOoo0ooodg
O0Ooo0oood
OoOoo0ooodg
O0Ooo0oood
OoOoo0ooodg
O0Oo0oo0ood
OoOoo0ooodg
OO0Oo0ooodg
OoOoo0ooodg
OO0Oo0ooodg
OoOoo0ood
OO0Oo0ooodg
Oo0Ooo0ood

O

O

O

O

O

0

|

O

O

O

O

O

goooano

O

O

O

O

O
O
O
O
O
O
O
O

O

gogoband

0

|

|

O

0

O

O

O
O

20

30

40

50



ooooOobobooooooooooboboboooooooobbbOoooooooobobooooo
ooooOoboooooooobDbobooooooooobbooooooobobooooo

gooooooogao

goooboaad
uggoano

=1

(51)

JP 2013-527557 A 2013.6.27

H | I

| AT

EAZAMH

220V FoEEURIL
1) 4EES

<: ; N
N

/
u
N\

NE
8/ N
N N
N H
N

App!. Phys. Lett.
69, 2160 (1996)

AZ—NR—R k- FYTY
—ITF I

Lo
G

sHeneWe

J. Lumin. 72-74, 985
{1997)

CF, 7lM+angd Koh
—HRURY 7 —

{-chF, -
n

Appl. Phys, Lett,
78, 673 {(2001)

BHEHARY)<w— H2IE SO (H") Synth. Met. 87,

PEDOT:PSS, RUFZ=1 >, d % 171 (1997)

RYFAT) m\} * ER AR
s /]/ 2007002683 /3>

n 2Ly
RARVEEUL T 2 SAM K E Y5 R 2B
1] 20030162053 &
N SiCl HiEE

oooooao

10

20

30



uggoao

(52)

JP 2013-527557 A 2013.6.27

BEMEF—NMEHFES
JFUJ—NTFEERER
JFF Tz Ry -8

R N % 3t H R BR
 1725079A1 SER
e

BiEE)IJTUORURBILES
VIRTF IR EDERBIE
mesEibsnk=7U—L

SID Symposium
Digest, 37, 923
(2006)

FEv EFRARE
2009018009 B/$>
FA R
p-ELBHETRENR NC CN KE TR AR
— % 20020158242 &
N_N SRS
m% —N
Noﬁyf 44%£N
N N=
NC CN
EREHEREX r 7 KEREFH AR
B % 20060240279 B
7N BR#E %
/m
3

guooodoaad

10

20

30

40



(53)

JP 2013-527557 A 2013.6.27

Ooo0ooao
ERMYIEED - KEHHHELR
A B % 20080220265 B
_N
\Ir/N = GEFHE 2
L~
U LY
N
ERSZERE

CYTFY)—=LTEUH
(® z (£ TPD. a@-NPD)

Appl. Phys. Lett.
51, 913 (1987)

XERTE
5061569 5 BA#IE

BX M R EF 55 650055
SRR

J. Mater. Chem. 3,
319 (1993)

gogoooaad

10

20

30

40



(54)

JP 2013-527557 A 2013.6.27

gooao
Q Q Appl. Phys. Lett.
N~~~ 90, 183503 (2007)
§ ) (Y
9, -
O 29
& 9 10
Q Q Appl. Phys. Lett.
N—Q—QN 90, 183503 (2007)
§ ) -
5 S
AN ALATFTLED Synth. Met. 91,
FYPU—LF I PhaN 0.0 NPh; 209 (1997) 2
PhN—7 'O NPh,
F)—=ILFT AT — Adv. Mater, 6, 677
LS (1994)
! FERFHBEAR
% 20080124572 &
jome! e
O N N
O \_s 30
(D) RuVIFFHTxv/ *ERIFHEAR
DY RIS UEEES Q % 20070278938 &
FDZY—NLTFI O S NN S Q Z;?tﬂﬁﬁ’\ﬁﬁ
( ‘ ' :. =4 B N
O Q % 20080106190 &
GERHE S
A= ¥ AV EDY L] i Synth. Met. 111,
7 421 (2000
B (2000)
[ Y Y 40
B

gogoooaad



uggoao

(55)

JP 2013-527557 A 2013.6.27

AL F—ILEEY

)
/_\
Oy O
]

N

Chem. Mater. 15,
3148 (2003)

B ILA g

XERBFEHELR
¥ 20080018221 B
GEEE

BT OLED /R R FHHE

FEARX

FYU—ILARY— LI

Appl. Phys. Lett.
78, 1622 (2001)

&Es-cFDXIX/L
— hE (BIZIE, Ala,,
BAlg)

Nature 395, 151
(1998)

KEHFFHELR
# 20060202194 &
GEEE

E3] &
2005014551 B3
AN

ERABE
2006072002 5 /8
PAVEE

ERI7 /XA LIFT Appl. Phys. Lett.
J=NitE&W Q 90, 123509 (2007)
S_.N 7n
Q
2
ogo0oogad

10

20

30

40

50



(56)

JP 2013-527557 A 2013.6.27

Ooooao
H{A)ITT—RUKRYT Org. Electron. 1,
— (PE, RUILF L M O 15 (2000)
:/) . n
CgHi7  CgHyz
FEEmER EEABE
O O 2009066779 B3>/
T AC
ERFEARE
O OO 2009066778 Bsi
PAVE N N
EREABE
2009063833 B/
Ly,
KERHHFHBEXR
¥ 20090045731 &
BRI .
F*E S REAR
& 20090045730 B
EA¥A .
3N
2009008311 5/
Ly,
KERFEENR
% 20090008605 &
EA#DEE .
X ERH HENER
8 20090009065 5
IR
;AT 217 3] A
O O 2009062578 B/
PRVEAVE Y
) B S e H
=z /Z“\ X
0 o]
#BEBARX -
FU=iLANLIS—i O 7R Appl. Phys. Lett.
- = = = 78, 1622 (2001)
/@\ B ¥ i H R 2 B
N N % 20030175553 B
= == LR
N/ \_/

goooooao

10

20

30

40

50



(57) JP 2013-527557 A 2013.6.27

uggoao

EIRR 2B
2001039234 £/
7Lyt

FU=F)TzZLiE
R

KRERFHELHR
% 20060280985 &
GEEE 10

KEEFEELR
¥ 20060280965 5
BR{E

ERR2ABAE
2009021126 5/3 >
Lyt

20

Fr—75€F5—HATF ElR 223 3E

O Q 2008056746 58~

v bk

30

FH-AILIT—)L
/DBT/DBF

1% BH 2008-074939
S0%H

40

RUT— (BZIE, PVK) M Appl. Phys. Lett.

77, 2280 (2000)

gooooaad



uggoao

(58) JP 2013-527557 A 2013.6.27

AEFOQILF L {EEW

EEARE
2004083207 B/
VA

ERIT/FIRLTEE
S J— LS

EEEAESE
2005089025 B/1
FAVEN S

EfEABE
2006132173 /3
L b

4:B8 2005-11610 &
D4R

AR NLF LY —HR
J—ILiteh

B 2007-254297
SQ®

Y5 B 2007-254297
B0

A2 F—ILANAYT— L5

O BEEABE

O O 2007063796 /3
ks
O B E
ey

2007063754 B/
Ly bk

gooooad

10

20

30

40



uggoao

(59)

JP 2013-527557 A 2013.6.27

F EMEFREBERR
WzE. FUFIT—,
XY TFI—))

5048 (2001)

J. Appl. Phys. 90,

E AR
2004107822 B/
PAVEN

*EREFHBEARH
& 20050112407 &
BHE

SR/ FLEY DAL
&Y

E PR ABEE
2005030900 /3>
Lyt

SREAEE (BIZIE N
"NERIFEMED In. Al

*EHHHEAR
¥ 20040137268 B
CEFE
*EfsFHBE LR
20040137267 &
GEFE 3

Bahkz b

F =LA — L%

82, 2422 (2003}

Appl. Phys. Lett.

FEHBHBERR
I £ 20070190359 5
. it

CRUVIFF I /DA O O 3] 3N E S
R b DV AT R 2006114966 B3>/

tam as - Tl k.
S B B HH A B

S

£ 20090167162 &

gooooad

10

20

30

40



ggooano

(60) JP 2013-527557 A 2013.6.27

KRE R
5 20090167162 5
EEE

EfEAHE
2009086028 /1>
PAVAEY

KEHHHELR
& 20090030202 &
GEEE
*EFH AN
£ 20090017330 &
G S

FTAETU—ILLEEW

*E R HE AR
20050238919 &
LR

J—LitE

S ERARE
@ Q 2009003898 B /1>
FAVE R
Si Si
BL4R/ TLT=9L T B 453 M BE A B

£ 2034538 A S BB
mE

FU—=ILARUYVALIITAT
in

FHERABS
2006100298 B/
FAVETE

gooooad

10

20

30

40



(61)

JP 2013-527557 A 2013.6.27

goooao
E-ERTEEREEERK " N/ 7 XERHHE
@7)\ 7154114 E AR
N M
@//Ir
L 43
BRERF—/2 b
FEF—IR P
ExBANLT )8 (H Et Et Nature 395, 151
A 13 PLOEP) Et £t (1998)
Et Et
Et Et

=&

AIVCOLUIDARER

Appl. Phys, Lett.
78, 1622 (2001)

REFFET AN
& 2006835469 S B9
e

]
‘ ~u
=N
\:Ir<o {
o=
i ]2

KESFHFHELH
% 2006835469 S
bk

XERFHBENE
20060202194 &
R

K ESFHEAR
& 20060202194 &
CIEE R

gooooad

10

20

30

40



ggooano

(62)

JP 2013-527557 A 2013.6.27

*EFHHBEREH
# 20070087321 B
CEEE

K E R HBE B
% 20070087321 &
CEEE

Adv. Mater. 19,
739 (2007)

> ir(acac}

B3]~ NS
2009100991 B/
PAVAYE S

3] 3
2008101842 B/
FAVAE S

F3FF (D EHREREREHE

E B
2003040257 B/
wAVATE

FREIOL()EE

Chem. Mater. 17,
3532 (2005)

gooooad

10

20

30

40



ggooano

(63)

JP 2013-527557 A 2013.6.27

T L) &

RU(PPhMeg)z

Adv. Mater. 17,
1059 (2005}

=L (1), (1) R
(111) g

7 N

7~
Re~(CO)4
O

5 B B W RE S BE
% 20050244673 B
B4

BREF—/+

AVTOLAINARER
g1k

,\Ir/N/
\
N\
I./

RUZDFRE

Inorg. Chem. 40,
1704 (2001)

¥ ESMHBEARH
& 20020034656 5
CEFE 3

7332232 S AHE

B R A 22 B
& 20090108737 &
EEE

*E AR
& 20090039776 &
CEEUE S

gooooad

10

20

30

40



(64) JP 2013-527557 A 2013.6.27

ggooano

KEFEE
6921915 SEAM&

KERHFEELHE 10
= 6687266 S05#8
B

Chem. Mater. 16,
2480 (2004)

20

KEFE AN
% 20070190359 &
GEEE

K E 4535 H BE B
2 20060008670 &
CEEE

¥ BA 2007-123392
B0 30
Adv. Mater. 186,
2003 (2004}

Angew. Chem. I[nt.
Ed. 2006, 45, 7800

40

E3f N
2009050290 B /3
FAVEYE S

gooooad



ggooano

(65)

JP 2013-527557 A 2013.6.27

}EFEFHENR
# 20090165846 &
&

XEREHELAR
20080015355 5
EEE

EoFEREHEESEFD
-HOE/ 37—

K E 3 H R 40 B
% 7250226 S PR
£
FEH FEAR
% 7396598 S EAE
:

BERUFESTPLUN
FHMERER

App!. Phys. Lett.
86, 153505 (2005)

Appl. Phys. Lett.
86, 153505 (2005)

Chem. Lett. 34,
592 (2005)

B ARE
2002015645 B\
Ly bk

gooooad

10

20

30

40



ggooano

(66)

JP 2013-527557 A 2013.6.27

REFHFHELAR
% 20060263635 B
EEE

Cu g%

3] N -
2009000673 B /\
RVEATE Y

i S

Ghem. Commun. 2906
(2005)

L= L) &

Inorg. Chem. 42,
1248 (2003}

EXFLERERGE

S E A R A B
20030138657 &
EEE

2ELLDERPLERTYT
HEREREE

*ERHFHEARE
¥ 20030152802 &
GEEE

goooooao

10

20

30

40

50



ggooano

(67)

JP 2013-527557 A 2013.6.27

K E S HENRM
2 7090928 EERAR
:

WEE—s

AV LTDERER
=&

E3)- 3N
2002002714 B/3
7Ly b

EREARE
2006009024 B/
FAVAIE S

*ER B AR
& 20060251923 &
i

KB HE R
% 7393599 B HAH
&,
EREABE
2006056418 B/{%
vk,

K EF AR
= 20050260441 B
GEFCUE- -
EREABE
2005019373 B/
PAVAIE

K EFFETSE
7534505 & R4 E

gogoooaad

10

20

30

40



(68) JP 2013-527557 A 2013.6.27

ggooano

7445855 S ER{IE

XERFHEAR 10
= 20070190359 &
CEEE- N

K ESEFHHFE B
¥ 20080297033 &
EEE
KERFHE
7338722 SEAMIE

20

KEHHFHELER
¥ 20020134984 &
i

Angew. Chem. Int.
Ed. 47, 1 (2008) 30

Chem. Mater. 18,
5119 (2006)

Inorg. Chem. 46,

4308 (2007) 40

gogoooaad



ggooano

JP 2013-527557 A 2013.6.27

EIRR A FE
2005123873 B/
AN

E3] 3k
2005123873 5/3>
PRV

ERE S
2007004380 B/
ZLw bk

EFROE
2006082742 /52
2Ly bk

FAEOL()#EE

kEHHE
7279704 SER{EE

Organometallics
23, 3745 (2004)

&K

Appl. Phys.
Lett. 74, 1361
(1999)

B (1) g

ERR B
2006098120 5/8>
PEVEE N

E R ABE
2006103874 B/ >
Ly bk

gogoooaad

10

20

30

40



ggooano

JP 2013-527557 A 2013.6.27

BEF -/ EAHELERH

nNYHL 7y uiesh (FlX
£. BCP, BPhen)

75, 4 (1999)

Appl. Phys. Lett.

79, 449 (2001)

Appl. Phys. Lett.

£Re-ErOXIX/ L
— 8 (BRI BAlG)

81, 162 (2002)

App!. Phys. Lett.

5 EBRETRIBERE. 5
ZIERUYTFTI—N, XY
DFI—=I. A 2T T—),
RUJAZHIT—IL

81, 162 (2002)

Appl. Phys. Lett.

Pz L EEY

K [ % 3 H R B
% 20050025993 &
GEEEHE 3

ZvRLELEERLELED

79, 156 (2001)

Appl. Phys. Lett.

2T/ FFL-SFFxFT
N

BERAHE
2008132085 S/
PAVEIE S

gooooad

10

20

30

40



(71) JP 2013-527557 A 2013.6.27

Oo0donoo
EruEdE
FrobrSE—RUVJAE @ EEARE
g J— e O‘ H, ) 2003060956 S/
O =N vk
o w
3 B 4% 5 HH R 2 B
& 20000179554 B
EEIE 2
FHRMI 72z L UBEE *EFHFHELEH 20
& 20090115316 &
CEE R
FobSt —R U JFF Appl. Phys. Lett.
J—ILitE®Y @ 89, 063504 (2006)
=N 30
FR8-EFOXSX/ L Appl. Phys. Lett.
— 8 (BIZE A, Zrg 51, 913 (1987)
4) KEEHE
7230107 SRR
EFREFOXFIALYTX/ Chem. Lett. 5, 905
L— 58 {1993)
40
VR AAIRIZIA-1 N4 Appl. Phys. Lett.
I¥ BCP. BPhen % ¥ 91, 263503 (2007)

gooooad



(72) JP 2013-527557 A 2013.6.27

Oo0donoo
Appl. Phys. Lett.
70, 449 (2001)
SABREFREBERER (H £> Appl. Phys. Lett.

AERUTT=0, FHFY <i}~ N ) 74, 865 (1999)

STl A EF TN, - ’ﬁ;>

RyJAL38Y—)) C) 10
8

55, 1489 (1989)

Jon. J. Apply.
Phys. 32, L917

20
(1993)

sa—Lieew

Org. Electron. 4,
113 (2003)

ZI—=ILKRSILED J. Am. Chem. Soc.
120, 9714 (1998)

30

JyRLELFEELED J. Am. Chem. Soc.

122, 1832 (2000}

75—L 2 (HIAIXC60) XERFHBELRE
% 20090101870 &

BA4E 40

gogoooaad



(73) JP 2013-527557 A 2013.6.27
00000
FYTFILIEEY R F *E%H HREEE
. . & 20040036077 &
R FFR F HEE
F N
/4
e OaWs:
F =N
F F F F
F F 10
F F
Zn (N~ N)&E& ‘/ Q 7 *EHHE
N1 6528187 S I E
v
S0,
L J2
20
OoO0o0oao
Oogo0oo0ogad
0000000000 DODODODODOODOOOO
0o00ooon
gogoooooooogogooouogggpoouoyggtoooDoUooggg b ooy ooy o oDogoggao
ggogooouoooooygopooogogopoouogo oo oUoygg oo Dot ooogao
00000000 DDDDDODDODDDODDODODODDDDDDDDODDDDODOODO0OD
godooooooogoggooboou0oyggtooouyggpoDoUoygg ooy poDouUogooao
ogo0oogad
ooooano 30
®2
B A EILL LS BHRE
BEFREH | BFHEE {mg/mL)
HIL1 &Y K—sS8 k1 1:1 oanty 15
HIL2 &2 RF—rs32k1 1:1 oaniy/u 15
HIL3 t&h2 F—sX2 k1 2:1 oanxyg 13
0oooooan 40
00000000 DDDDDODDODDODDDODDODODDDDDODDODDDDODDODO0OD
gogoooooooogogooouogggpoouoyggtoooDoUooggg b ooy ooy o oDogoggao
ggogooouoooooygopooogogopoouogo oo oUoygg oo Dot ooogao
0000DD0DD0DD0DD0DDDDDOOOOODDOD
Oogo0oogad
gooooouoopooogopoooogog oot poououoboooodg
0ooooon



(74) JP 2013-527557 A 2013.6.27

ooooao

3 10
HTL-1 A1Q3

20
HPT
O‘ \ n
N\, T 30
S m
SOs3H pEDOT.PSS
Oooo00o0oOoao

gooooogoooboboooooboooobobooobobooobobooobboogao
uooobobooooobobooooobooboooooboboooobboooooooooboboobooao
oooooao



ooooao

Ooooooo0oooooooooooogdg
OOo0ooDoo4odoooooggooooogd
Ooooooooooooooooooogdg
OOo0ooDoo4odooooogogooooogdg

Ooooocooooooao

Ooo0oo0ooood
OoOoo0oooogd
O0Ooo0o0ooao.o
O0Ooo0oooao
O0Ooo0Oo0ooa.o
O0Ooo0oooao
O0Oo0Oo0ooa.o
O0Ooo0oooaoo
O0Oo0oooog
O0Ooo0oooaoo
O0Ooo0oooaog
O0Ooo0oo0ooao
O Ooo0oooaog
I o B
O0Ooo0oooaogo
O0Oo0Oo0ooao.o
O0Ooo0oooaoo
O 0Oo0Oo0ooa.o
O0Ooo0oooaoo
OO0Oo0oooog
O0Ooo0oooaoo
OO0Oo0oooaog
OOoo0oooao
O0Ooo0oooaog
O0Ooo0o0ooao
OOoo0oooao
O0Ooo0o0ooao.o
OOoo0oooao
O0Ooo0Oo0ooao.o
O0Ooo0oooao
O0Oo0Oo0ooa.o
I B
O0Oo0oooog
O0Ooo0oooao
O0Ooo0oooaog
O0Ooo0oo0ooao

Oooooogogooooaog

O 0ooo
O Oooo
O 0ooo
O Oooo
O 0Ooo
O 0Oooo
O Oooo
O O0ooo
O 0Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo
O oOooo
O 0Ooo
O Oooo
O Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O Oooo

O o0Oooo

O 0Oooo

O o0Ooo

O o0Oooo

O o0Ooo

O o0Ooo

O 0Oooo

O o0Ooo

O oOooo

O oOooo

O oOooo

O o0Oooo

O oOooo

(75)

O o0Oooo
O oOooo
O o0Ooo

O o0Oooo

O 0Oooo

O oOooo

O oOooo

O oOooo

O

O
O
O
O
O
O
O
O
O
O
O
O
O

JP

O
O
O
O
O
O
O
O
O
O
O
O

2013-527557 A 2013.6.27

10

20

30

40

50



Ooo0ooooogQgoo

Ooooooooooood

OoOoo0oooogod
O0Ooo0oooogd

s s e s e e s e Iy o A

(76) JP 2013-527557 A 2013.6.27
Oo0oooooooobofoooooootb0 oo oooDoOobo oo ooooooboooao
gooo00o0ooooo0o0oooooootouooooo oo oobo oo ooooooOooao
goooooooobooooocoooooooooooooooboooooon0ooano
gogoooooooooooano
Oo0o0o0oao
gooobobooooooooobbboooooooobyb0b0o0oo0oooooooboao
gooooooocooooooooouoboooooooaooao
Oo0o0o0oaod
goo0oo00o0o0ooooo0o0oooooooouooooo oo oo oo ooooooOooao
goobODbooooooooboboboooooooobobooooooooobbo0ng
oo0ooooooooobooooo0ooootb0 oo oooDoOobo oo ooooooboooao
Oo0ooo0ooooooob o000 ooob oo oooDobo oo ooooooboooaa
gooo0oooooobooooooooooooooooooooboooooon0onoao
gooo0ooooocooooooooooooooboo0oodoboao
Ooo0ooOoaod
gooo0DO0oo0ooooo0o0oo0ooooooooooooo0oooobooobooooooOooao
o ooo0oo0ooo0o0oo00o000O000o0O0o0o0Do0oo0o0o0o0o0oooooooooao
oooooooooobooooooootb0 oo oooDoOobo o oooooooboooao
goo0oo00o0o0ooooo0o0oooooooouooooo oo oo oo ooooooOooao
goooo0ooao
O0oo0oao
Oooa0o
&3

B HIL1 HIL2 HIL3

AL FI(R TR FINAR
ESERE (V) 8.1 7.8 8.2 8.6
4000 cd/m? =T
HHRHE (cd/A) 42 39 20 20
4000 cd/m? (=T
a5 LT, (BRD 9 143 87 131
4000 cd/m? A
& ER (0.36, 0.60) {0.33, 0.62) (0.33, 0.63) (0.32, 0.63)
CIE 1931 (x, y)
O0o0o0oaod
gooo0ooooooo0o0oo0oooooooooooo oo ooooooooooOooao
goooooooobooooocoooooooooooooooboooooooOonoao
oo0ooooooooobofooooooob0 oo ooooOobo0 oo ooooooDboooao
gooo0oooooo0oooooooouoooooD oo ooooooooooooao
gooooooooooooocoooooooooooooooboooooonOonoao
gooooooooooouoocooootooooo oo obooooooobooooao

10

20

30

40



an) JP 2013-527557 A 2013.6.27

ooono gooao

100 200

162
160 < ) 230 ——

225 —

155 —]

220 —

150 —

215 —

145 —

140 —

135 — K—/

130 — 210

125 —

120 —

115 ——

1‘{_/ FIGURE 2

FIGURE 1

oggoao

WWE —
°
8

o
®
e

o

N

=]
|

— HBEIht-

1

] — KBTIAA ——HIL1 F/A (R
0.60 - S RN
——HIL2 TN/ R ——HIL3 T/AM R

[} 1 10 100 1000

BffE [Hours]




(78) JP 2013-527557 A 2013.6.27

gogooodoagdo

INTERNATIONAL SEARCH REPORT

international application No

PCT/US2010/028676
A CLASSIFICATION OF SUBJECT MATTER
INV. HOILBIZ50  HOIL51/00
ADD.

According 1o Intemational Patent Classification {IPC} or to bath national classificatfon and IPC
B. FIELDS SEARCHED
Minimum documentation searched (classification system followed by classification symbois)

Documentation searched other than minimum documentatlon 1o the extent that such documants are included in the fields searched

Elactronic data base consulted during the international search (name of data base and, where practical, search terms used)

EPO-Internal

€. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* | Citation of document, with.indication, where apprapriate, of the ralevant passages Relevant to clalm No.

X WO 2007/105906 Al (LG CHEMICAL LTD [KRI; 19,21,22
JANG JUN-GI [KR]; KIM CHANG-HWAN [KR];

JEONG DON) 20 September 2007 {2007-09-20)

Y paragraph [0069] - paragraph [0073]; 1-18,20,
axample 5 23,24,
paragraph [0038]; claim 18 26-36

Y ZHANG, X., WU, Z., WANG, D., WANG, C. AND 1-18,20,
HOU, X.: “Improving the stability of 23,24,
organic light emitting devices using a 26-36

salution-processed hole-injection layer",
APPLIED SURFACE SCIENCE,

vol. 255, 6 May 2009 (2009-05-06), pages
7970-7973, XP002612937,

page 7970, column 2, lines 9-18

page 7971, celumn 2, lines 1-22

page 7972, column 2, lines 29-32, 38-4%

—_— L

m Further documents ara listed In the continuation of Box . E See patent family annex.

* Spacial categaries of cited docurnents : . . -

“T" later document published after the intemational fling date
or priority date and not in conflict with the application but
cited to understand the principle ar theory undedying the
invantion

docurnenit of particular relevance; the claimed invention
cannot be cansidered novel or cannot be consldered 1o

"A" document defining the general state of the art which is nat
consldared 1o be of particular relevance

“E*" earlier dogument but published on or alter the intemational e
filing date:

"L" document which may throw doubts on priority claim(s) or
which is cited 1o asiablish the publication date of ancther
citation or other special reason {as specified)

"0" documant refering to an oral disclosura, usa, exhibition or
other means

“P* docurnent published prior to the intermational filing date but
later than the pricrity date claimed

involve an inveniive step when the documsant Iz taken alone

=Y" documer of particular ralevance; the claimed invention
cannot be ponsidered to involve aninventiva step when the
docurnent is combined with one or more othar such dooy-
_m%:ms. such combination being obwvicus to & person skilled
mn the ar.

*&" document member of the same patent family

Date of the actual completion of the intemational search

6 December 2010

Date of mailing of the intemationat search repon

27/12/2010

Name and mailing address of the ISA/
European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijawijk
Tel. (+31-70) 340-2040,
Fax: (+31-70) 340-3016

Authorized officer

Fratiloiu, Silvia

Farm PCT/SA210 (sacond shest) {Apdl 2005)




(79)

INTERNATIONAL SEARCH REPORT

JP 2013-527557 A 2013.6.27

International application No

PCT/US2010/028676

C{Continuation). DOCUMENTS CONSIDERED TO BE RELEYANT

Catagory*

Citation of document, with indication, whera appropriate, of the relevant passages

Refevant to claim No.

X

US 2010/044686 Al (MORISHITA HIRONOBU
[JP]) 25 February 2010 (2010-02-25)
paragraphs [0205] - [0210]; example 7;
compounds C-1, A-1 .

US 2008/224595 Al (NAKAMATA YUKO [JP] ET
AL) 18 September 2008 (2008-09-18)
paragraph [0055]; example 3

US 2007/181874 Al (PRAKASH SHIVA [US] ET
AL) 9 August 2007 (2007-08-09)
paragraphs [01031, [0104]; claim 7;
figure 1; examp]e 1

US 2008/038583 Al (ITAI YUICHIRO [JP] ET
AL) 14 February 2008 (2008-02-14)
paragraphs [0063] - [0074]; figure 14C;
example 1

US 2008/233387 Al (KAMBE EMIKO [JP] ET AL)

25 September 2008 (2008-09-25)
example 12; table 33; compounds D-58

US 2008/038587 Al (WEN SHIH-WEN [TW] ET
AL) 14 February 2008 (2008-02-14)

paragraph [0195]; examples III-1; compound

$702

paragraph [0206]; examples III-12;
compound 5709

EP 1 862 524 Al (SAMSUNG SDI CO LTD [KR]
SAMSUNG MOBILE DISPLAY CO LTD [KRI)

& December 2007 (2007-12-05)

page 32; compound 8

example 1

19,25

19

19,37

19

19

19

1-37

Form PCTASA/210 (continuation of second sheet) [April 2005)



(80) JP 2013-527557 A 2013.6.27

INTERNATIONAL SEARCH REPORT - -
. International application No
Information on patent family members

PCT/US2010/028676
Patent documant Publication Patent family Publication

cited in seargh report date member(s) date
WO 2007105906 Al 20-09-2007 CN 101400757 A 01-04-2009
. EP 1994118 Al 26-11-2008
JP 2009530809 T 27-08-2009
KR 20070093881 A . 19-09-2007
Us 2010289008 Al - 18-11-2010
US 2010044686 Al 25-02-2010 CN 101558507 A 14-10-2009
Wo 2008072586 Al 19-06-2008
KR 20090088902 A 20-08-2009
US 2008224595 Al 18-09-2008 CN 101267698 A 17-09-2008
JP 2008226718 A 25-09-2008
- KR 20080084620 A 19-09-2008
Us 2007181874 Al 09-08-2007 US 7732062 Bl 08-06-2010
us 2608038583 Al 14-02-2008 AU 2003292826 Al 21-07-2005
W0 2005064994 Al 14-07-2005
JP 4445925 B2 07-04-2010
TW 238677 B 21-08-2005
Us 2008233387 Al Z5-09-2008 CN 101262044 A 10-09-2008
JP 2008252084 A 16-10-2008
KR 20080082473 A 11-09-2008

USs 2008038587 Al 14-02-2008 NONE

EP 1862524 Al 05-12-2007 CN 101083308 A 05-12-2007
ES 2323389 T3 14-07-2009
JP 2007318101 A 06-12-2007
KR 20070114562 A 04-12-2007

Form PCTASA210 (patent family annex) (April 2005)



(81) JP 2013-527557 A 2013.6.27

gooooboooood

(G)Int.Cl. gd goooooogoo
gaoo oooo 33722 godad gooon
gooo 0000 487/14 oooo goooo
gooo 0000 209/88 ooog goooo

(éHooooooo  Ap(BW,GH,GM,KE,LR,LS,MW,MZ,NA,SD,SL,SZ,TZ,UG,ZM,ZW) ,EA(AM,AZ,BY ,KG,KZ ,MD,RU, TJ, T
M),EP(AT,BE,BG,CH,CY,CZ,DE,DK,EE,ES,FI,FR,GB,GR,HR,HU, IE, IS, IT,LT,LU,LV,MC,MK,MT ,NL,NO,PL,PT,RO,SE,S
1,SK,SM,TR),0A(BF,BJ,CF,CG,CI,CM,GA,GN,GQ,GW,ML,MR,NE, SN, TD, TG) ,AE, AG, AL ,AM,AQ, AT ,AU,AZ,,BA,BB,BG, BH,
BR,BW,BY,BZ,CA,CH,CL,CN,CO,CR,CU,CZ,DE,DK,DM,DO,DZ,EC,EE, EG,ES,FI,GB,GD,GE,GH,GM,GT ,HN,HR ,HU, ID, IL, 1
N, IS,JP,KE,KG,KM,KN,KP,KR,KZ,LA,LC,LK,LR,LS,LT,LU,LY,MA,MD,ME, MG, MK, MN, MW, MX, MY ,MZ ,NA,NG,NI ,NO,NZ ,OM
,PE,PG,PH,PL,PT,RO0,RS,RU,SC,SD, SE, SG, SK, SL, SM, ST, SV, SY,TH,TJ, TM, TN, TR, TT, TZ,UA, UG, US,UZ,VC, VN, ZA,ZM,
Al

(72000 OOO0OOoOoooooo
ooooboooooooboboooooooboooooooooooooooobooboooaoon

(72000 OoO0OOooooooo
gooobboooooobooooooobbboooooooboobobooooooooboobooo

OOO0O0O((@O) 3K107 AAO1 BBO1 BBO2 BBO3 CCO4 CCl2 CC22 DD72 DD73 DD74

gooo oo DD78 DD87 FF14 FF17 GGO6 GGO8 GG28

OO0 OO 4C050 AAO1 AAD8 BBO8 CCO8 DDO2 EE06 FFO3 GGO1 HHO1

gooo OO0 4c204 BBOS BBO9 CB25 EBO1 FBO8 GB32



S
[ i (S RIR) A ()
e (S IR) A (%)

FRI&R BB A

REA(F)
L M2 FF S0k
S\EReERR

BEG®)

R T BIERRAENOLEDN iE. ZAESENRBEFNEFRAE
MEVNEFARNEEYHENER  UERTATEREBHNE, 8 M eemmann
ERVENRGTURAHBAENFoHFBEEERENTFLE , Bt \\\

REFRFHEHEE,

patsnap

AARRMINBR=FERZEITCEAM S

JP2013527557A NIF(AEH)A 2013-06-27
JP2013501226 HiEA 2010-03-25
HRIKBE AT

BRERSEANHE

Farrrairviw
D0 AOFaAY

FaFvTiIvTw
90 F0-Fay

HO05B33/10 HO1L51/50 C09K11/06 C07D487/14 C07D209/88

HO01L51/0003 HO1L51/002 HO1L51/0026 HO1L51/0037 HO1L51/0054 HO1L51/0059 HO1L51/0061
HO1L51/0072 HO1L51/0081 HO1L51/0085 HO1L51/5052 HO1L51/5088 H01L2251/308 HO1L51/0062
HO1L51/56

HO05B33/10 HO5B33/22.D HO5B33/14.A C09K11/06.650 C09K11/06.690 H05B33/22.B C07D487/14
C07D209/88

3K107/AA01 3K107/BB01 3K107/BB02 3K107/BB03 3K107/CC04 3K107/CC12 3K107/CC22 3K107
/DD72 3K107/DD73 3K107/DD74 3K107/DD78 3K107/DD87 3K107/FF14 3K107/FF17 3K107/GG06
3K107/GG08 3K107/GG28 4C050/AA01 4C050/AA08 4C050/BB08 4C050/CC08 4C050/DD02 4C050
/EE06 4C050/FF03 4C050/GG01 4C050/HHO1 4C204/BB05 4C204/BB09 4C204/CB25 4C204/EB01
4C204/FB08 4C204/GB32

R

JP5907944B2

Espacenet

I.II31

—

0.80 i

E
-
3

oro

= Gomparative Devios —o—HIL1 Device
Q.60 I
——HIL? Devioe =-HILE Davige

0.50 | ’
[ i 10 © 10w 1008

Tima [Hoursl


https://share-analytics.zhihuiya.com/view/89825982-27f2-4d1c-9dbb-83dcca41981f
https://worldwide.espacenet.com/patent/search/family/043127322/publication/JP2013527557A?q=JP2013527557A

