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An organic electroluminescent element (EL element) using an indolocarbazole compound is provided.

The organic EL element is made by laminating an anode, a plurality of organic layers containing a
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phosphorescent light-emitting layer, and a cathode on a substrate. Anindolocarbazole compound represented
by the general formula (1) is included in the phosphorescent light-emitting layer, a hole transport layer, an

electron transport layer, a hole blocking layer or an electron blocking layer.
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An organic electroluminescent element (EL element) using an
indolocarbazole compound is provided. The organic EL element is
made by laminating an anode, a plurality of organic layers containing
a phosphorescent light-emitting layer, and a cathode on a substrate.
An indolocarbazole compound represented by the general formula (1)
is included in the phosphorescent light-emitting layer, a hole
transport layer, an electron transport layer, a hole blocking layer or

an electron blocking layer.
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ks

[0068) B 1 55357 2 5% B rh it Fi #3083 9 1% BL T 14 9 65 RS 91
FEIEE 0 1 RRER  2ERBE > 3RTEREAR 0 4 R0
EREGE SERBLE 6 ETBETFHEHGE 7T RTEE - 1
ABEPHEH EL T AU EBLEREMEARTHEER -
G4 ATRBABHRERAEABCHEEEFHEE - ®MTHE
B AT B B IS ] I8 R E — BIHEA - TR TR R
FIEEA - RARAME R EL Tt > BEER - BE - BAE
BRREBESLER RLEBUNNES  LASERAEAES
B ETFEAMBESE  EMURBIABRETFTEAMBELZ
MEAERAEEERE - 5%  BEAXAEGEREEREARE
HERERETNE—ERME  ETEAMGEREETFEA
BRETFHEHETNE—ERTE -

[0069) FH#& > AAIBEE 1 HREERE » BIRNER | EKFHE
BB ETEHE 6 BXES BREHE 4 BHE 2 1N
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B4 102108503 P XRPBEBREEAR EIEHH:102 £ 6 A 26 H
BIR > BNRFEEAEMKERE -

(0070 -Z#5-
ARSI BL 750 B S AR T S o SR O S
R B S e BT LA SRS 8 ELL 7T o 1 B BET -+ B0 4
AW - BHEE GRS -
[0071] -fE-
E 1 EL 70 th I R T B M AT A (4 eV B
@ )2B a6 HEELAVRISHESVFBEENES -
HEEEYENEBOITS®: AuS2 B - Cul- SALE S (1TO) -
Sn0,~ZnO % B B P EHI b - 544 R AT B B IDIXO( In;05-ZnO)
SR E TR EEROME - BEEEEAENRES
5 e O St AR T AR TR - AT K B Y R R
BB - SR TR A EE R ST ES (100 um Bl B4 ) 7R
AT b 5 B8 A 7 B 7 9 8 9 5 A £ T B T AR B S A
® s RERAREEN AR TRT RGN TE IS
B ARG A ERIA S - A RS R - P
SRR ETERS - BRI R BB R AR 10% 0 B4 (FRBE
A I B BB QoL T - T - BB -
BER 10 nm~1000 nm ~ &EE 10 nm~200 nm BEIE N EE -
[0072] -aE-
53— E - AL EENG (4eV ) &8 (8
BEEFEALSE) 64 HERGAVEASHREVESE
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£% 102108503 BPXRPHFLBREESR EEHES:102 & 6 § 26 H
myEE - LEEEYENERBAI IR - M-HEae - 8

88 - EAREEY - 8#RESY - S/4RESY - E/ESY - 88/
18 (ALO)) BREY - - EREEY KL E&BEF ZFH
REFEASERBEAEHHRAMNATENS  BERETFTEA
HEBHENEHNWEREEFANRBESBNE—SBWERESY
BIaNgE/SRIE S - /4B REY - /B S Y - $8/8tia (ALOs3)
BEY - E/4REEY - 8% - BEUFEHMUT AAEFE - FBEHK
ERBESFEFRLCERYEVREE - 34 (FEREENA
MERBRESHE QolT  BEEBEERN 10 om~5 pm ~ BER
50 nm~200 nm WHEHIEAEE - BE BTEMBLHOXERN &
EH# EL THMNBEBREBNE—EREPNFER ABALRE
RS EE -

[0073) ZE4 > AR ELL 1 nm~20 nm R EBI{E L& B
AH ESESBNRATIENEEEEZRME > FBULATREE
BB EHEA LAER  TJREGBREREHRE
BEREZEHENTH -

[0074] - /G-

 BRBEBABNE > SEBERCBEE R TR - B
BHBEMHUEEUTEREBESYRE » LG RERE
SEEYEHEREE - #ER8%-8%K - BRETHED
—ELE BRUFEUTHENAHRPEHENILEY > ERR
ERZELED -
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B35 102108503 SEh R E MR EIEA EIEB#:102 &£ 6 A 26 H
[0075] W02009-073245 52/A % ~ W02009-046266 52 /N #3 -

WO02007-095118 522 %5 - W02008-156879 §5 /A 2R~ W0O2008-140657
g\ %R ~ US2008-261076 58/ 8 « H A F 453 2008-542203 TN
- W02008-054584 B /N85 - H A Fl[ 4 3= 2008-505925 52/ 65 -
H A B F|H & 2007-522126 55/ 85 - H AHFl|45 % 2004-506305 4
NER - HAREFREFR 2006-513278 350N - HAHF|IEE
2006-50596 SR /A %R - W02006-046980 52/ %% - W02005113704 58
@ 5 - US2005-260449 554 %E - US2005-2260448 55 A LE -
US2005-214576 52/ %5 ~ W02005-076380 B8 /245 ~ US2005-119485
SR\~ W02004-045001 55/ %5 - W0O2004-045000 55 /A58 -
WO02006-100888 52/ %F - W02007-004380 55 /A #7 - W02007-023659
B2\ - W02008-035664 55088 « H AR FI%FET 2003-272861 &F
NEy - BARFEFEE 2004-111193 58 A% - H AHEF| 556
2004-319438 S/ % ~ H AFEFREBA 2007-2080 5 A% - HAHF
® F7Bd 2007-9009 3R N ¥ - H AFHFFB 2007-227948 s A% - H A
EFI% B8 2008-91906 58 /N #5 - H A B F] 45 B 2008-311607 S5 /A4 -
H A E F %68 2009-19121 S5 /A5 - H A H F)E5E8 2009-46601 58/
$F- H ANE F %59 2009-114369 S5/ 37 H A 5 F)E5BH 2003-253128
PSR - HABEFIEB 2003-253129 S A% - B AHFEE
2003-253145 §2/0 %% ~ HARH 55 2005-38847 S5\ 38 - 0 A H
FI] 45 BE 2005-82598 B/ - H A EH F45E5 2005-139185 S8/ 55
H A EF %55 2005-187473 58/ 88 - H A H %559 2005-220136 &8
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B2 102108503 BEh MM BRBRBER fEIEE:102 & 6 A 26 H
A% - HAZF|RBE 2006-63080 33 A ¥ - HAF IR

2006-104201 BB/ 88 ~ H A F4FE 2006-111623 550 8% ~ HAH
FIH5 BT 2006-213720 §8/0 8% - H A F)H;5H 2006-290891 HF /A% -
H Z< 2] 55 B 2006-298899 S5 /N4 - H A< B F 47 B 2006-298900 55
ANER ~ W02007-018067 S5/2%E ~ W02007/058080 5% /A 37
W02007-058104 B/ « H AHF%BH 2006-131561 5543 ~ H
< ELF) 45 B 2008-239565 B /AR - H AR E FH: 5T 2008-266163 57 A
9F ~ H A HF)FFBE 2009-57367 57N - H A HE F%FBE 2002-117978
BE R - HARHEF]RE 2003-123982 57 A% - H A EF R B
2003-133074 S5 - HAHFR B 2006-93542 5 Nl ~ HA R
F RS 2006-131524 55/ % - H AR F]48 5 2006-261623 5 /A %5
H A< B F %559 2006-303383 BE/\N 7 - H AN B F] 4258 2006-303394 5%
ANER - HARBEFIRFEE 2006-310479 5805k - H A FFFFB
2007-88105 52 /0 48 ~ H A ZF55BE 2007-258550 Si A 4R - HAH
FHEEBE 2007-324309 55 A% - HAHFI%R B 2008-270737 SR 2 ¥y »
H A F]45 57 2009-96800 57 A # - H AHF|%r 5 2009-161524 3%
/NER~ WO02008-050733 B840 3R - H A EL A2 BE 2003-73387 SR/ -
H A EH % B8 2004-59433 5E /A% - H AREFFEEA 2004-155709 537
AN - HAREFIREEE 2006-104132 5 A8 - HAEFRHH
2008-37848 5 /N ¥R - HAHFI45EE 2008-133212 58 Ay - HAH
FHF B 2009-57304 SE/A %R - H A HF 5 BE 2009-286716 52/ %
HAZHF]#550 2010-83852 57 /A% - H AFFHKr 3 2009-532546 5%
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B2 102108503 SN RAEHMEBEEIELR {ZIEHH:102 &£ 6 B 26 H
INER - HAREF)IEFE 2009-536681 BB/ EE - HAREFHE

2009-542026 S/ -

[0076] BEEMBEABABERAINE : BE L EEEBTERE
RO B Ir(ppy)s F#ESYHE - Ir(bt)yracac, FESYWHE
PtOEtL; HEESWE - LT R EHESWENERS - BFRE
RTEEY -
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£ 102108503 FPNRABMBIREESR
[0077]

EIEH#E:102 &£ 6 A 26 H

AT

3 RN, CHs, CFy F

Ry:CHy, CH,CH, L 2
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B 102108503 WP X RPBHIREES fEEA#:102 £ 6 A 26 B
[0078] LifiBitBHARBRHBEERBABINEUENR 2EE

%~ 40 EE% - S S EE%~30 ERUNHENSE -
[0079] 3 /8 ki E AT B S A E AR (1) FrEmm
IR RO A B+ AT+ B I B R TR 5 0 1A 0
14 80 B A £ — 75 48 T R B T B+ 00 S o 5 FR B BT T 28
U1 T {5 W SR B A BB - 5340 R S IBI R E
(1 ) LB RIS - ST 7 I S R K E R A
® wutmEm -
(00801 T4 /2 400 F B8 & W B 55 L7 VA A
ETEBEE 0 BB RO ERE - T H A S0 BES
R B 1
[0081) 57 2 Al = B8 1A 1S 536 A 5640 301 50 A 2 7 25 AL
A1 T R o ¥ BRI BB R BRI
BIURAT A9 - WRURAT Y - ST - AT - 1B g
@ iy vk BB EIIT A - LA - I
AT « HEET R  BEMATEY - BEDREHE
G RZRERGEY  BEGEY - BEY - KB
G WESHLEY  EEEBS@ELEY - ROBEEL
&M EBEECRRERMEY - MKRLEY - BE— T 5
A MERLEY  CEMGEY  EAEBGAY - BES
M TSR - BT AT A - 8- TSR IR AT A MBS B 5 2
S BEKE « KT FE T A Y S 85 A M 2
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B 102108503 PHXRPBSMAREES {EIEH#H:102 % 6 A 26 H
ZHESBESY  REKERLEY REN-ZBERWTEY - F

BARERY  ERERY  RERVEY  REWTEY  RFEZ
RITEY - REMEVSFS2 THEDE -
[0082] -7 AJ&-

FIBEAR  RHESTREBRHERNESROEZEMKR
BHRERKECHNE  EERETABEETEARE > TAIFE
REEERELENERERECH  REHREFCEFNETEHE
@i - EABHHRTEEMKE -

[0083] -EFFHIEE-

FRBEREERE REZLAFETHEREVWDRE B8R
FEBEFHNIIELEEERNENHE/NNERBEME - 7
HERETEHESER  TRERSETEHERNEEGHME -
[0084] MEREHEEFREREATE (1) FIRRBIRIFIE
W& BRBBIRFRBASYRREME-—ERETNE
B AAEAAMBYEFREEBEME - B4 - ERBEREME
AREEMEARLETEHmENME -

[0085] -EFPHIEE-

FreBETIHEE B2 EEEHERNIIE HE@HE TR
FTEREE/NM R EHERERNABEEE Y TRSETHER
BEGHIEXR -

[0086] EFFH#EEHNME AIEAAZEHNEN (1) ATRTEB
RAFHEKERAEY  FAREFEMEMRRLCERERENMEERS
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F5 102108503 BN RPABHBREER EEE®:102 £ 6 5 26 H
Him s - EFEEFNEESES 3nm~ 100 nm > EELS Snm

~30 nm -
[0087) - FE#/E-

PR FHER  RERAUEREHEREETFRELER
ARAMARNSTFREUEEREHBHINE - TERBEALE
i 8 T SO BT BAA B K JB P9 4T AT 48 7 T AR M R IRK
WMFEEBTEREEBEMN BB - REENE—QEA

Q@ FTRTHEREA -

[0088) i F-FE 2 J& B 4 6 P 468 FSE =t (1) T 58 7 1 U IR 3 T i
L&Y » EAABBIR I8 : 1,3- 2 MERE (mCP) H (-
P B -8- SR N )-4-FE S A 247 (111) (BAlg) -
[0089) - RE#H/E-

FERRMRE G488 ERERNEENERERHY
B BERERBURBEENSE -

@  [0090) BmRAHHHEEERGE AR - BT B
F—E > USERY ERYNE—E -  ERYRETRESE
FIER (1) i meB g Emiay  BTEEHAMNLE
YR AR E - A6 9D M09 E T 8 A6 2 T 5
£ OSINTEY - EIMATAY  RWATAY  REEREE
Y AT E Y R LRI AT Y - (R AT R
BATAEY BRENREEEMLY  EWNLY  EZBEREN
£ BERGTEY  BWEY “EZBAEY - WEREGED -
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5 102108503 BPXRPELAREER fEIEEH#H:102 & 6 § 26 H
FHEALRY  SHTUIEEEESS TERY - Fil2ERE

K& REBFRAINMALEY  FER=ZREBELSVURELE
Eithe? BERERGSER=ZHENLEY
[0091] -EFE&HE-

FIEfEFEBE SR FERETNIENMA  ETH
mETREEENZE -
[0092] BEFEEME (ERIAREEREEME) REEF/R
HEBE ANEFEEFNHERHITHRERNT - ETFEE PEE
BEARNFHKER (1) IRTROME - B8 LIS E
P RBFERATEE  PINAYE  MENRFEMNEYD - ZFERE
WMEY - _S/ABEETEY  BROEmEE - SR EF K
( fluorenylidene methane) f74%Y) - BE_FH I KRBT EY - &
“HRTAEYE - M 0 EE AT EY T FE MRS R
FHRABREFHE_RITEY - BEEFERERETEMERS AKX
SRR R Y I BE W AT E W R T R E B8R - W > IR
FABZEMEBEAZRSS FEY  RUZEMEHERS D TH
THENFSTTME -
(& pl]
(0093 DATF » FEHERAIHABREMLLEFMERA - (BRFEH
ERTRENRZEHES  REFELEEE @ s EPE
KE N -
[0094] FEEHLAT Ao AU RS R 2R & B A 55 B 0% 3 St o A A4 Rty
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F5 102108503 B X RPBREREER fEEE#:102 &£ 6 H 26 H
GIRHF R G - HHb > LEWRFEH LRFIRLEWERET
B R 55t FH Y FE -

(0095 & mfl 1
(L& A-81) G

o HN,NHz'HO
ﬁo . @ 1) BH,S0,. EIOH O O
Z 2) ACOH-THA (10:1) |
Q' H
)
‘ H 1c-1.

s Q a;ﬂNTq 0 Q

O O

W, o @,
Le] PEPPY3). Na,C0,eq. 4 O H
A-81

[0096] MAERKBEHET > —HRERTES 1,2-BC - 333¢

X

(0.30 mol) ~ FEEIRLEE 86.0 g (0.60 mol) K ZE 1000 ml » —
H A S r#ERMREE 3.0 g(0.031 mol) #& > —EH 65T T INE
—HRER 4N - BREFBRMAZEZRFBIEER - WINFATEH
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% 102108503 BEFRY S REIREES EEA#:102 £ 6 A 26 B
ik HAZEE (2x500 ml) SEfTR UG > BREXBEAGR 8008 -

WAL Ey 72.0g (0.28mol) ~ =&/ LB 72.0 g X LB 720.0 g —H]
B2 100°C ThNZ —MEE#E 15 /NE - B REBRB WA EZEREB b
% WEFTITH AR & 0 DLZ B8 (200 ml) #EITIE YL - EBITHRE
Ml EEEBHAMBEN 11L,12- 2 BB [2,3-alrku (IC-1)
30.0 g (0.12 mol » EEEL 40%)

[0097] #7 - MIEFRERL 1000 ml = D&M - B0 Lt Fr
BRI EKFK 26.0 g (0.10 mol) - B 122.7 g (0.60 mol) - Hifl,
47 54.7 g (0.29 mol) - FEE$F 66.7 g (0.48 mol) K Nk 800 ml
A AT - H1g > IIBE 190C BIEIHA 72 /b - B H %40
EERBIE®R - B0k 500 ml & & F 4T 500 ml > EITEBR
VEELFTEE AR E RS T - IS E 2000 ml SRR S BEES
EHEBELKE - FIIF 500 ml (/K EEHBREE =R - HEMNAHKR
BN ERBETIRK  GHBIESBMEER - KA
R R AR - Hk o FIAEMAEEITE (column chromatography)
HETHAA  EBEEO0GERBAPRIE A13.7¢ (0.041 mol > E
K5 40.6%) -

[0098] REREBET » ¥RiN 60%= L5 8.46 g (0.21 mol) KR
K NN-ZHEBPEEK 150 ml - ETRE - B > HOEFHE A
50.0 g (0.15 mol) YA MK NN-— FHEFHEEE 150 ml FATRHEY
B - REBERTE /R - BT NESBGAIE-40C - £ 2,4-
—H-6-FH-1,3,5-Z 1 37.4 g (0.17 mol) NI /K NN-ZFH £
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B5 102108503 HPXRFSMEREER EIEE#H:102 &£ 6 F 26 H
HEEE 200 ml 7 - FEINZEE - REBRTEEBR S /K - BW

REZEMRP AR IIZE 87K 1000 ml k& B EE 200 ml » RER TEH 1
INEFR R TR GEE -  FRERNNEEEEEHER &
e » FIAZEEAK (100 mlx2 R ) Fek - FI A KR ER &0
Dlgz it - BRSBTS BER  RHEBRIMBREEER - % F
FFRE 600 ml ¥ FrGRI Bl RS ETHREMA - WNLIEZEE - FEL
S HRIEE B67.2¢g (0.13 mol » RS 61%) -

@ [009] HEKBET - FINHEEE B 30.0 g (0.057 mol) -
2-(4,4,5,5- 0 £ -1,3,2- " S HEMRfE-2-25) — S FE LR 18.6 g( 0.063
mol) ~ IO (= £ f#%)2E(0)0.73 g (0.00063 mol) ~ BHZE 300 ml & Z
B 150 ml» IREJ\ NEH - HR > BRIN(EEE SR 53.4 £ (0.50 mol)
VSRR ZR B 7K 300 ml BRI - EITR 14 /N - R FEA K%
AEEJ|MBIER - FHZRBAK (2x150ml) FHRARE - FIH&
KERSEREREERHR - Hit > BREREEBES R BB

® BZAMER - BARNEEEENUSKE S - imI0EERRE
H 1 (Fuller'searth) Wi =W\|TES 1 /K - BEEKREBSL
BIRTEER  BEHBBREARERR  HEeNBEETYBER
B R BHRFHA  FHESFREOCEENLEY (A-81)
26.5 g (0.041 mol » EERE 71%) -

B B R FIRITREE (Atmospheric Pressure

Chemical Ionization-Time-of-Flight Mass Spectrometry

APCI-TOFMS ) m/z 654 [M+H]+ - 1H-NMR I &£ 82 (B E BB
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£ 102108503 $Eh R BREBBESR EIER#:102 &£ 6 A 26 H
THF-d8) /~iNHE 2 5 -

[0100] &pefl 2
(fk&EW C-90) BIE K

HCl (9) ' Pd{C A /
Et2 0

H N
\ / Me \/'I\OE
N P R
\ E1,0

Cul, K,CO,
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5 102108503 SR RS EBIREES fEIEH#:102 &£ 6 A 26 H

[0101] REKBET  —EHRZE TEHBIL 20.0 g(0.17 mol)
Bk = Z. Bk 300 ml Y5 ¥ > — E R A R ¥EFEEL 211.7 g (2.16 mol)
o 1 /B NEEE AR 112.0 g (1.10 mol) i A £ M BB R -
R EERNER T EE 15 /NS % - RINZBZEE 121.0 g R &
FIRR R S SRk V8 303.2 g - FIF ZBEZES (2x100 ml) ZEEUK/E
% » FI A BRI B SN /KW YR (100 m1) R ZKAE/K (2x100 ml) 3%
@ FUERE-RAEKGEBRESERBMUEZEREE  BRBEs
WA BEBBREREER - BHEWBERENEZE 150 ml
s PRINEEAE MR 2.5 g %% 0 —HER 111°C T ZAE 5 —E 8 3
INEE o R EATRGAEEBE L% - BEEERBEAE B
BEIREREER  EHEALETHAL  EErEBAGRRN
i fEge C14.7 g (0.063 mol » EERE 37%) -
[0102] RERKREET » BRI C14.1 g (0.061 mol) - N,N'-
Q@ - FamEZE-ZEEERE 114g (0071 mol) RZE 1100g —
E R 118°C FINBAEIYE » — @R 8 /N - SR IER RS A E =8
Bk - WA S 0 B ZB (30 ml) ET7EE - B
B SETHNSENL B ESHABRN 512-Z S BIRH
[3,2-a]HcME (IC-5) 104 g (0.041 mol » EXRE 67%) -
[0103)] AEREET > %»f0 (IC-5) 10.0 g (0.039 mol) ~ FFE
39.8 g(0.20 mol )~ i 6.2g (0.098 mol )~ EEEH 8.1 g (0.059 mol)

RVUZ —FEZHE 200 ml i ETEH - HEBRMBAE 190CHK L -

46391pifl 132



1526519

B 102108503 P RABMERBIES EER:102 & 6 A 26 H
B 24 /0F - BREBRMAIEZRBIER & BEYAEE

Bt o REWR P ERINZEEK 200 ml WHETEE - BFTHNGEEE
BEoE - BHBBEZRE  FAEREREMANES D GKHK
HythfH4E D 9.7 g (0.029 mol » EEE 75.0%) -

[0104] ARKIBET » %0 60%=(keh 1.3 g (0.033 mol) KM
K N,N-ZHEFBEEZ 50 ml > T - BMmEMESRE D 10.0
g (0.030 mol) MM /K NN-ZFHEFEE 100 ml FATEHE
oo Hik o HERER 305 - B - 6 2,4,6-=8-1,3,5-=E 5.5
g (0.030 mol) EFMEMNM /K NN-ZFHEFEEIE 50 ml § > }2-60T
THEMEZEB®T  R-60C THE# 1/0E > REBTESR 1K -E
TS EEANRMEASK S00 ml > REBETER 1 /R - EH
Frim Ry E RS - (FIRINAIEREENEEF » FIREZa@ K (100
mix2 ) WPt o R MK BT SRR - B 2 I8 U 4 e
% BEERBEEER - g M AERENEERENER
HMifh  FBHESBSEE S0%WFREE DHRENTRE E 10.0 g
(0.010 mol » EES 35%) -

[0105] RAEREET > BRI+ HEE ES50g (0.010 mol) ~
2-(4,4,5,5-Td BB £ -1,3,2- " F M fe-2-20) " H Bk 7.35 g( 0.025
mol) ~ P4 (= F £ )88 (0)0.58 g (0.00050 mol) ~ FFZ 100 ml ;2 Z
B S50ml> REBETER - Hi& > HINEKRESH 21.2g (0.20 mol)
BRERZKE/K 100 ml FATBRIBEE KN I0OC TEBH 3 /MK - BX
FERREAEZERS LR BHMENERETHYBEREBETMAL
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1526519

%% 102108503 SN RAAEMBIGEETA EIEHH:102 &£ 6 A 26 B
BB BHEESESHaEBNLEY (C90) 1.3 g

(0.0017 mol » EXRE 17%) °
% APCI-TOFMS » m/z 744 [M+H]+ + 1H-NMR HIE &£ (Hl
FEVEH : THF-d8) SRAME 3 & -
[0106] EHEHI 1
MR EEES 110 nm a2 ITO MR I ER L #

FAEZERERL 40x10° PaWELTERELMWE - &% R ITO
Q@ LS umWEEMRAKE (CuPC) - #M » L 40 nm gy E &

ok 4,4'-8[N-(1-255)-N-FE E R 28 % (NPB) R ERMEE

B - i REREHE L BFANEEESESEBMRY

L&Y (A-81) EL{ESBE T LBRERN = Q- FHMLE)sk (111)

(Ir(ppy)s) #ZE#E - 40 nm WEEHRBAE - BRHBPY

Ir(ppy)s BB BE S 10.0 wt% - 87 » LA 20 nm B9 E E 5 = (8- 1

EEO)$E (111D (Alg3) (FREFEEE - £ REFERBL
® L mHEERRELE (LF) FSETEAR - 8% RE

FEAREL 70 nm EEH K4S (Al) /FRSEME - HIEEH EL

TEA o

[0107] #ATAKEH EL T RSN BRELEME R EE &

RHBINEENE | MOBEEE - RE 1 ZE - - EERS

HBE R 20 mA/em® FHIME » TEAREEBHBAKES 520

nm > A HIER T KB Ir(ppy); IR -

[0108) EFHE®I 2~ EHEHI 17
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B 102108503 P XRF B MBREES EEB#:102 £ 6 B 26 H
HERG 1 KGR 2FARBERLED A-24- L& B-17-

L&Y B-46 - (L &H C-40 - (L&Y C-113 - (L EY D-92~ (LEY)
E-64 - (L&Y F-15~ &% G-8 - L&YW H-11 -~ (L&Y H-38 - {4,
& 137 LEW K-35 - LEYW K37 RAEEW K45 - FRET
Bl 1B EEME . ERALEY A-24 LEW B-17 - {5
#) B-46 - &% C-40- k&% C-90- (L& C-113~ &% D-92 -
L&) E-64 - L&Y F-15- hEYW G-8 - (kEW H-11 ~ LHY
H-38 - (k& 1-37 ~ L&Y K-35 (b &Y K-37 A& K-45
BEW A-81 BRICDISN BRI | BB EREH® EL TH -
ZILH BN AR KRR 520 nm - AJFER T K E Ir(ppy)s
BN - BETHEREEFERNREKR 1S -
(0109 4 18 (LL#&)

BT A CBPESE LB BB LIS - BRI 1 [k
B /ES # EL JufF -
(01101 @119 (L)

BT A TRAEY (Ho-1) ERFLERIERM B LIS
B HEH] | [FAE B (E A # EL Lo -

[0111]
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1526519

£5% 102108503 PN RASHEBZRELT A fEIEBHH#:102 &£ 6 A 26 H
Q=00
\-_/
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[0113] i 18~ % 20 ch BI{EE A #E EL 7T {4 8 70 44 58 6 S L 69 18
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wEY S BRR TRERERER

(X80 (cd/m*) (V) (Im/W )

=i A-81 (1) 5680 6.7 13.3
=i A-24 (4) 5880 6.5 14.2
BEif 3 B-17 (5) 5850 6.7 13.7
EHp 4 B-46 (5) 5835 6.5 14.1
HEeh 5 C-40 (5) 5870 6.4 14.4
Bl 6 C-90 (1) 5830 6.9 13.3
BiEp 7 C-113 (4) 5860 6.5 14.2
Hitis 8 D-92 (7) 5870 6.6 14.0
B 9 E-64 (3) 5760 6.9 13.1
e 10 F-15 (5) 5845 6.5 14.1
sl 11 G-8 (3) 5580 7.0 12.5
BEHEH 12 H-11 (7) 5790 6.4 14.2
Ehef 13 H-38 (4) 5800 6.5 14.0
HHEE 14 J-37 (1) 5675 6.8 13.1
EHEE 15 K-35 (3) 5720 6.8 13.2
Ehef 16 K-37 (7) 5865 6.5 14.2
EHEH 17 K-45 (1) 5590 6.8 12.9
% 18 CBP 4860 9.3 8.2
1 19 Ho-1 4713 7.4 10.0
%1 20 Ho-2 3980 5.9 10.6
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# CBP BB » A& (1) Fr R mBIMG| B
EL TTHEER R IFRY R
NEEFEESZ6

BRI

TR - HHh
EMRZE R 6
HAIAREN L EYH Ho-1 ;& Ho-2 IR

B {5 3 AE 555 1R 5] R

—
=

Bt - - B ERAERAFER L S 5]

TR -
[EF¥ EZAFA%E]
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Mif A« BHRMESHBES - FHIRMER = FHER K
B MER6EBR - EHKBERR - EHENE L REX
(54> F#3E (Lowest Unoccupied Molecular Orbital » LUMO) ##,

Q@ wum THAERRFOETMHME &M BHREASS
— N EWERENSEFRENEERKE  TEHER E78H

HE K MAARLLR 1P A~ T1 (& MAE B AN - LERGF
B 4 EME - RES S EL LB > SEARE &
A TFRWERSE  FTETHAATHETBEERNERS > M
BRSBTS A -

HRR LU b P92 (8 P S BI R R (L & M B9 B EL T AT 3

@ ErHsEEREERRENRTES SR TR AEE
HoERE T LR M4 BL ST - SETT 0 KBRS YT
MREL - BE  MBWSEERETRSREN  AKLEERT
SN WEBEGRE  TERWAMSNAER EL T4 -
[0117] ARPANEH EL THRBAEYE BHSSGRWAES
HEEALSTSABSNKER  REFRERSE (FTHES
BonTmH - EEETRITH - A E#1k (Office Automation » OA)

BEETRTHRERSE)  REFSERLENFRBILE (R
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