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At 7)1A gkl e, oS B9, F42 YAlolw 1s~3s9] A=sF neHa, I, BA dAold 1s~4s,
2p~4pe] AXZF mHHA Ay, E=S, AN AEE PFE fete] B JIAARA Fa dF e pdTE,
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A, S =99 T 99 7] oluAE TPACSRR) 1RA7F wabe 30 A3 sl 747t et TPA
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Zyzy Aggevk. DBa(oFE) ek TPA(F) el ol&Alel S F919 ¢7] duA= 2.036eVe]
609.1InmSit.  DBq( k)9t TPA(SFH )] oA o] Ty #9¢] 7] oA = 2.030eVelaL, <18 742 610.0nm

]11
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“
o
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ol o =HE, DBa(FY) 124, TPACSFY) 124 T ol HolAx, <1 3ol 100nm 7H7to] Fubgd AJZE
S gl A U Atk oS ET BP(HFD(AFA)G e AP, AN B AXtE 2

gH, DBq(eFd) ek TPACSF) ol ol®Ale] & w2 DBq( %) 1A TPA(SFY) 1&2ke] &3 el Hls),
Hop g5l EAlsteE As &+ AT DBq(FA) ek TPA(FA) 9 ol FA e 3 o743 <13 34739 Ao
L 23 0.9mmo]al, A e HFe AL & 4 Q).

o] A¥ENH, 7] i}il% AT o7] Aot A5 7] AqUAE A 22 YAl Hed 4 vt
AAs 2 AT A, R AT A RFoRiE, A3 s

& 4 Ao mEbA, F AAE, 7]
= ]

BY A RSN FHE o) AAY BY A=Y QY4 B

2 2 =2
A= FAS ol 8sha, ouA B s WEA ouA o méel rh

b E2AE] e, AUAE FFE e VA dErE S e
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ol sl 134 st=E(AEE AR)(109)0] Edsty] He d&dth(F 2d 58S dethe 82 949
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A et
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T EH(E 4 Fx).

aear, o] 2788 #7] shshEel s 7] #HAZE G B, 7] FAS L0 9= Al 1 #7] e (=

_14_



[0091]

[0092]

[0093]

[0094]

[0095]

[0096]

[0097]

[0098]

[0099]

[0100]

SIHS31 10-2020-0049908

2E Ag7)(110)el sk, HMO 9= Al 2 7] = AE AR) (11Dl Fadt(= 4 F=x). o
2bA, of7] Ao olyA] Aoli= Al 1 7] stE(ZAE AR)(110)9] ol|x] zko], B Al 2 #7] 34E(o]
AEE A7)(11D) 9] oy ztelrnn Zopxint, F, Al 1 7] stg=(Z2E A8)(110)3 Al 2 7] 3=
(JAI2E A7) (111) Z4z4e] g sbgell wlsl, of7] Ao g s Fapge] dn

o, R Aol 7] HAle] P HAdl= olste] 279 S A4S 4 Qv

Az) R A 2 771 = (A RE Am)o] Aeols 7l &

Homs A4 B2 Ae(F)o] ZAE A FolAM A2 45, 7] FHe TAE ARRHH ALE
2 o]7] Y A7}E olEstaL, 74]*‘5 Xﬂeﬂ 0471 ”Eﬁoﬂ C%ﬂ*ﬂ WFPT. TAE ARREEH AXE A
5 s | A7 e A7F HozX,
o]7] oly#e] A= A %DP. 5"5‘1, TRE XHEJP AT 7] AEQ A9 (2-2)lA A=d uket
% 1 7171 ofdek. olgld of7] dlyA|e] A& g aahe] s Astz ddsE= a9l

4
v
=
(e
i)
ol
o

©
o
=
>
Py
s
2

FE(AE=E A7)0 Ao
StE(E2E A7) dF
71 #ZAE sk A

A4 o
of EAE = Ak, oAl <3 of Agw gAld vk, mebA, ol 11

& =9, Al 1 77 = (110)0] A =54 Am TR AZ}UHE]‘H g 98] A AEds 7HA
(LMo =917F &) xdA 5

NS 8] A&

o] gol23 Al 2 F7] 33 A

7] ZAE 53] dY9EEE Y = (electroplex) il FE= RO

=E ZH»)«] AT o7] e TS oA, dYERIUARRE JIFA s (UAAE AR)= Oﬂﬂ
Ak &, o] A, Al 1 #7] e (EAE
o171 HA7F @7 witel; 7] A =A-E

gg
it
34
;
of
0{
Ji
N
o:
flu
Lo
i)
o
ki
o
o
N,
o
)

oA E4 FAS A1 F7] SEE(ZAE AR) 2 Al 2 7] SEE(AEE A7) dFe] dTE o
5 3 ] ~

1 2
, ol AlEsHAl ¢7] X‘XﬂE tﬂ@rﬂ 7] HH%OH, A AT 7] duA e d&de AT
- 913}. W}E‘r/ﬂ, Zﬂ 1 7] B'i‘rf}%%(i*‘f XHE’) LSS Zﬂ 2 7] EE(AANEE A8)o] 0#71 quAE 4
S FEE PRRZEA R AESHA] o 7] 2 A
A 25E EAd §‘rf‘“ﬂ(ﬂl*‘f XHE)E OﬂLV] ol Fdttal Azt

12
2
e
"
0
)
o
L~ O
ol
ﬂ
}01
[
(m
?é
L
2k
ofy
o
£
N

o7 Aol Wy ~AEUR APY HFBGIZE AR B 2AEAS T8I T AaE 0
sAEgel A dquAgs, §5 2AEZe] b AdUAZe Fruel s oAkt ol
v %

0.3¢V ol Aol wprgaitt. wrh vhAetAlE 0.26V oo, 71wl E A& 0.1eV ol yjoltt
W] AEel W el ol7] Al of7] ouAE AA HFROIAE AR S8 dUA ol
ahal, o7] AAzFE wHe dddow BAHA @t Ao vt wed, o7 A el
Aol vhgtah

3
e A A
ABY FFEGIZE AR AUAE oBetn, 934 FFBCIZE M@)ol A2 Wshe A
o9, A% BFROIZE A ZAE 47 F5 A Aol mgAsi,

H

T
z,
o
o
o
o
=
o

A G Aol A, A1 7] BAFE(EAE AR dFA sEes olgstd, Al 1 #7] 3



[0101]

[0102]

[0103]
[0104]

[0105]

[0106]

[0107]

[0108]

[0109]

[0110]

[0111]

[0112]

SIHS31 10-2020-0049908
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BOIN2E AR) F A% %] FYy RIS, UFF o)7] FeEyE Wyt & o] Uoji}]
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g ol&st= Aol nigrHsitt. &3, Al 2 #§7] SFFE(ARE AR)QCIDEME FE(E) 7F

Ze] nheras,

L Hl2[2-(4' 6 -Tho] Z2 9 2 ) I e t]ubE-N ¢ ol el (11D HE

_16_



[0113]

[0114]

[0115]

SIHS31 10-2020-0049908

B 2 (1-3] 2 E ) wa|o] E(FH 1 FIr6), B2:[2-(4',6'-Tho] ZF 0 2o )Mt E-N,C 1ol 2 F(111) ¥ 2]
L Flrpic), uli[z—w',5'—u1¢5a}o1%$gzuﬂwa>v4aEME—N,c”Ma%ﬂm>u~4—'§wﬂo1z
(9F4 : Ir(CRappy)a(pic)),  Wl2s[2-(4',6'-Tho] T2 2l d) v e el E-N,C Jol el H (11D oA ol A o] &
(2F3 :Flracac), Ed22-dddzguuE)olg]E (11D (%A : Ir(ppy)s), Hl2@2-Fd3guuE)ela&(111)

Ylo] = (o4

mlu

bR oA EU | E (kA : Ir(ppy)slacac)),  HlZ=(MZE[h]F Ee] Uz ) o] el B (111)ohl e oA E ] o] E (k4 :
Ir(bzq)s(acac)), H) 2 (2, 4-tho] ¥ d-1,3-2 ALE2HE-N, )O]E]H(III)O]'/‘ﬂ‘:éol—/‘ﬂilﬂ o|E (kA :
Ir(dpo)s(acac)),  HlZz{2-[4'-(AZ2o 2w d)A ]9 e ) E-N,C o]2)F(111) ok opa Eu o] B (o4 -

Ir(p-PF-ph),(acac)), W|=(2-FdHMFE}EHEN, ¢’ )O]E]EEF(III)O}/‘ﬂ%OVﬂELﬂC’]E(%% » Ir(bt)s(acac)),
H]Z:[Z—(Z‘—‘%ﬂi[ﬁlﬁ—a]Hoﬂ‘é)ﬁ]ﬂE]UrE—N,Cg‘]0]EH:;(HI)OM]QEOM]EH]O]E(O—F% s Ir(btp)s(acac)), H]Z=

(1-3 oo a7 el ubz-N, ¢ ) ol 2 B (111 ol ME oA o E(2F © Ir(piq),(acac)), (oFAEolM EUE )u] 2~
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7mDBTPDBq-11), %, 6-[3-(tfo]wlzE] e d-4-) | d |t}o| ¥l [f h]FH A= (24 : 6mDBTPDBg-11) 59 #A%
A WA tholil T S s

>,

, 24 WS dFE(dE B9 E FEAV dE FeA) ey
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H] 2= [4-(FhakE-9- 01)4113_ -N,N'-t}ol# d-9,9-to| W& Z 59 w2 7-Tlolobl (2F 3 1 YGAZF), 4,4'-H]=[N-(3-
W s d)-N-gldopr] = ufol A (kA 1 TPD), 4,4'-H| 2= [N-(4-tho]d|d o} =5 d )-N-5| d o}r] .= J ufo] # D (oF
) :DPAB), N-(9,9-tlolmlE-9H-ZF 9 #ll-2-2)-N-{9,9-T}o]m & -2-[N'-3 d-N'-(9,9-T}o] W D -9H- =+ &l-2-
A)opH| = ]—9H—:g—?—2@1 7-d el (24 : DFLADFL), 3-[N-(9-#d7}u}E-3-)-N-#do}n| = ]-9-a d 710} &
(k3 : PCZPCAL), -[N-(4-tFol g dopn] sl D) -N-H Jo}n| = ]-9-F D 7} 2= (k4 : PCzDPAL),  3,6-H]2[N-
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(N,N-tfolm|dolr] ) Egfol g doprl (k3 : TDATA), 4,4',4''-E=[N-(3-vdud)-N-sdo}r] =] Egloldd
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