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g JHAA & skkelr] Wi, Al 1 342(130a)F FATFOEZN, EAHAA Y Al 1 TAAES A= A=
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IUVE ) Fg, g2, B ¢FE T2 ol&sid o
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FE, o, 23go] kx, MA ESFP(YAAY), AMH(=IH A, 2=ZA A ) T FAHEE ol &3}
o daod wel I FH(=Eo] A e JE o) 3] Aol deew st ok
TS AR AFSE stk "g FrES WA 5 Y] Wi, AETS FAToRN AIZELGAE F
1AM FAE Peke Aol 7hsekA "t
T 1o JERE AT FAOl oA, 71F(100) o 2A = FH (R A, B, Be Y 58 o8
T AU EetrgoRAE, dF 5W, FTtEolE, EYotdYclE, LY dHEZEE FOE o|FofAE
FAE = T A ek, 7|FH100) . 2A EEfAaE S o] &, XA A9 AFSE AdT ¢ ] WiE
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=
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FE B 59 24 EFERYH HIsle BT, SATOZA Vet FU] HAAE ATFoEN, B
2Ake] dstE Astel, A FAY WAy FHES A S .

F7] AAAZAME AFer, 2 Aspitsute] gF e FF5S o8 4 Juh. FAHoRE AbgarA, H3)
T, AAsats, AbsldFrlE, ddFhE, AstdsldFrE 58 o)gstal, AMBo| WFo CVWDH, =
HEGY Sl oa Fg4& 5 Ut }%@o}ﬂl% A3t AE o]g3te] CVDRl o) At = 71
AAAe] HFAE 100 nm o]’ 1um o]st X2 sFH FTh. Hgh, F7] AAAZEA, *J?i}%_fﬂlg“#, DLCH}
A g waut Fslold W AEFAS X8 TH(ZnS - Si0EH S ol &= Eu
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ER, 71R(10009) HACEY 2t FAHE Wt qFSE Wl FERS AAHAE Frh w2 A
AN AFTHE A9 FHBS /1B100) Aol ol gAE Frh FLHBY ool 5 FHL 9A
W, g W, 0um o4 200um olskel A ol§shE, EA X ARRE EnF & Jomz wgHs
O RS, BERe PAsE ARzAn 5w e gAw, dRe, T, Ud o 8%, e 9F

FEWIL WA00) S BAF) o3 BEATe] FHY £ Ak, FAFORAL, Y FARY, A4 B
g, = 12 59 oFA A ofaY
hvA

FEHERE FEgel Wl uRe, FHWE ATToA, W} e Fre] FUS oAt Aol
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s, weld, 2w AEdtonn . fid 7

R, A1 A2(1822), Al 2 2 2xH(132b) B oAl 3 2 £2H(1320)F Y F] dds dAH =
Frh. o] 7] A9 R EREY = To 9 EHEFYH BIse HIFoluy gAYeRA Tt
7] Adus g eR, g Axpe] dsts Aistel, {A AR oy S FAAA Ao
g S Aed 7] 2dAg Z22 ARE o8 5

713(100) 7 i 7] (128) 9] Atolo]l AxA7F H= F4 245 Agdle o F5 242 2RI
A GeE vl = Fal, AEHPER T dud o E
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B 71B(128) AL ARA00)F T ARE o1 §F 5 Atk ©, WP RS AP thatel T
F4E A Aedk v =D, OF /ws)el B £ 48 9F 59 ATAE Y. AW E=
o NE 5L ANFoRA, Al 1 HAa(130a) L Al 2 FEAIDAA G WALE WA ste], BEGAES
PAA 5 et

T A1 34&(1830a) R/E=E Al 2 3F4(130b) o] Frhgo] =2 dE FHITS AT EH, AhudY
AGHA FEHAES Hup A7 FASRE 3k k. & 1B

A1 3+A4(130a) = Al 2 3A2(130b) o] FHEo] H& A JEHE

1Bl YepdH A o] 74 W FiolA & 1(Q)d Yetd A FXo 7437 TFF

FRE e Hge Aekehs dol vk,

T 1Bl Ve FA A= Al 1 844(230a), Al 2 34(230b) 2 Al 3 3A&(1300)F M. Al 1 kA
(230a)= 718(100)°] FAH Al 1 TF A2(132a)9F W 7] (128) 4 A 1 ¢F A22H(132a) 9k 38k B
ool ¥ Ae] dET(134a)S EFst] AR, Al 2 34:(230b)= 71¥(100)el] FgE Al 2 dF a2
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TG, Al 3 34(1300)E 7110009 FAE Al 3 G Ax(1320) 9 vl 719 (128)0] oI Al 3 TG
AﬂuwwﬂwwﬁPLOM%ﬂﬁg%;ﬁiﬂaxumw%azéaﬂ~?ﬂEq

= 1BIAM, Fe FdES(134a) T3 T4 S FAe 3 Gl (s 8 73 T4 9ol
450 nm), A 1 2 22(1322) 2HFE o W3s afHor FHEsh= Ao] bty wiZol nhra st

B4, 54 9 gl Fuas w4 @ e A69Fe 47 54 g 99 ol9ld shgel Fm A
7171 AAA7] whieel, 1 A9 FEISOREEH dofx= AeRE A7l A9t v dE 5w, 34
pe [e]

o 3¢ ool A Aol Fahao] 80% o HOR & FIHES L AY BHFE 570 m o4 760 m ]3]
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Ey
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=

o 4
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]

S, B AAgEe A ARGl ol g A LW 2(1520E A 1 MAS B AF(1020)3 £
E A2 B AE 2gse], o) ML olgFomA, A 1 WFFoRYH 34 ¥
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o, Ao wF JAoA ¥ FHES 7N E Ay FEIF(13a)S olEdllE, 2 AFEE fAF - 9
ooolE 5W, A AEF(134a) 0w, FAe] 5 gelola Hu) Fihgo] 806 o4l A BHFE ol
83 2 9h. olu, Ay WEZ(134a)C 570 mm ©]AF 760 nm o3+ W oA Hul EFgo] 5% o] Aol
ol Zr}. oubslW. Fo] 7HHS o] fEle] A 1 WHZo g HEe] A wyo] A

570 nm ©]AFe] 7hA|Fo] wekalA H 7| wjEo|u}.

ol
il
Hir
o
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=
2
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osh ol ¥ R e Ae WHF(M)S AEFonM, Ad AHF(UMa)el 9T FEFE A%
% 31 AR, B9 8 DEE YIT £ A ET 4 AT 99049 2o GO %
S 806 O HOR SlW, oF BW, FASH: A4 AR BEE A¥ED ow £ E== Ad 263
(134)) 2FAE ghl s, mu S ool e Fahge Folw Erh

EG, = AB)6IA, Ao BEFAMUD)S T T HgE HA9 5bg Fgo] AW (S EA Fo 34 %
Aol 550 m), Al 2 W AA(152b)ZHE MRS EEAoR AFHE do] s miEel v,

1 24113209 PRI R Al 2 W 22 (152b)E A 2 SEFoRRE ] w4 vate] g 3

W aAely] wiEel, o] vhg elold Be TS AAE A e—;_ HE3MD)E o golE, Fe A

2 44T 5 ot dE 59, 49 2830 oA Hae v ‘%MOM ) Fabgo] 756 ol4k)

9 WEES o8 4 ek, olw], Ad WEF(134b)L 380 nm o] 450 mm olake] T Jelolq Hr| ¥
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WY AR(1822) ) X sdET Ao oo, Al 2 g AxR(132b)ell Lo, A e w3l wbol,
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&= 20 & AXFH ] FA ZAAAIM L FAF] A5 2] HHEE YEd. 3, = 294= oldE &
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DNTPD), 1,3,5-Eg|=[N-(4-taldolr] s d)-N-d dopn =] ul A (23 : DPA3B), 3-[N-(9-¥Hd7t2n&-3-)-
N-#dobm] 1 ]-9-F D 7F 2 nFE (93 PCZPCAL), 3,6-H] 2= [N-(9-# D7} 2npE-3-2)-N-# d o} 1] 1= ]-9-w| I 7} = n}
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Wl oa) Ak delolss sk Eot

FPYE T AT o) AF PPl FYSY) Bl FFYL e ARE ol 8ste] FYI
FYYL TP ARZAE BAAF, AF FA NGE, AF ok WE, Asfold, BFS A7HF Abste}
A, ekl 5 ol 8% & Arh.

9, TR AE ATUIDORA, F, 93, UA, 9au, 2%,

o]ﬁal 2= oh;], TC = =

- =

= = = (g BW, A5EY) 52 o8
A% Frh EW, 3% AR(EE O PR ot 4

£ &4, Xﬂ ELS(106)° 2352 25 ASAIA, Al 2 ELTo @5 &35S TN 4oz e
Foh. Ex &= 3Bl uEkd ukel o], whAMES THAE A=(102) f1ol, F3EES 7= =AE(104), Al
=18

o }\é -
1 935S 38t Al 1 ELZ(114), Al 1 A3} 2A83F(108a), Al 2 23458 ¥33t= 4] 2 ELZ(116), A 2
dak BAZ(08b), Al 3 WFFE EFsh= Al 3 ELF(118), B FFEE 7= 151128 £342 AF5A

T T 300 WeR mpel o], wMAMAS JFAE A=(102) Hel, FHALS Ve =103, A 12
F5(120a), Al 2 WFF(120b) 2 Al 3 ©FF(1200)S E2stE ELF (12007, F34E 7K+ d=5(112)&
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[0152]

[0153]

[0154]

[0155]

[0156]

[0157]

[0158]

[0159]

[0160]

[0161]

[0162]

[0163]

[0164]

[0165]

SE S5 10-1924421

FAZ AN FHoE HE Frh ER, WS s 41023 TR e 31125 A
ool @AHE wPFol Vet wALS, MAHS A AFW02)FoRTE SRR gubgon dn £
o}

2 AN YeEhE A FAe IS e 150102)3 FE3AE 7 dS5(112) AleldlA, i
= 3Lz

FomRHY & FAANNE FEE 47 e 1 ix}—* e B Has AAa, wad wubg
o @A Yhgeks Sa(elE SW P4 WEE a9 ga)o) QojAs del BEFS FYSA GA,
5o GAeta, gobgel BPel Ueehs Ha(dE 59 449 ) o

E Eihgo] ¥o AY BHFL

A dEAez AY BHFS e TAL AT olRd oldl, AAALL fAGUA AruAge) ¥
A AAE ATE = A

o, ® ANGHel el FALS e A JEs T 448 2dete e 4 k.
(NG 2)

W oAAGHe s B oage dgHe] dEn WEYsge] E4 gAd st ® 42 ol gste] M@,
T, = 4A)e 3A AAE YE HYE = 4B)e = 4(AE A-B 2 C-DE Aud g ot

B4, = 4B)9) EA ARE 23 71941003} B2 19E04)e] ALA405)e] o8] nFEe g, T
H2R(223 TE HRWU0D), AES T5 52(403), ol H4F Tk H2R402)F AT Y=

eflojtt.

I, HPA(408)2 AAF T 240D B ACIES e 3 R(403)d d¥HE s
A&

oln}, & o]y Y7} ¥+= FPC(Flexible Printed Circuit)(409)ZF-E] H|T] S E
z, FML AT 5 W, L3, ofr]oAe FPCHNe] ZA|8HA] kAt o] FPColle ZTHE wjA 7] (P

A% Fh B WAl FA FA = A A EA R ofygl, A7]e] FPC EiE PIB
7} xoyz}g AT Z3Ets Ao du),

75 BE401), AlPIES -5 32 (403))v Ho] EMAHE EIFetaL, shAH(402)
z EdA=EH, A7 Alo)d EIAREH 1 =8l A=l d7]H

713(410) YolE T5 I RF(AAS P FE401), ACES F% 3] 2(403)) D 3FA%(402)7F FA
AAT, T A4B)IAAE T+ I 2HQ AxZ T FZ (4019, 3HAH(402) F 309 A vERdT)

SpaR-(402)0 23E = B4 stas Hol= 24 ojde] stis AN, 2 AAFHAM= F (B A
(420a), =(G)°] 3}4:(420b), A (R)9] 3}4:(420c), 34| stAas 7HA = dF dEhdn.

3}2~(420a, 420b, 420c)= ZHzb w3 224(418a, 418b, 418c)9), o] w3 22H(418a, 418b, 418¢c)e; A7) Ao
2 H&Esti, 29| EANAEHEA J)SetE EWAAE|(412a, 412b, 4120)F A Yur. =, skA
(420c) &= g A2 (418c) ¢t T3 A8 BEF(4340) S 7FA 3L T,

3k, W 42b(418a, 418b, 418c)E 44 WHAMAE 7HAE A F(413a, 413b, 413¢) ¥ FIAHS A E =
Z(415a, 415b, 415¢)& X &38laL, WA S 7FAE A3(413a, 413b, 413c) ¥ F3FA S 7l =4F(415a,
415b, 415¢)°] AT S, Al 1 $FZFo] FAdE Al 1 ELF(431) 3, s} SA3(432)3, Al 2 335 2 Al 3
gl PAE A 2 ELTU33) T, FFAE 7HHE AFULT) SR oo HFS JFHal Q).

FREE 7= =85 (415a, 415b, 415¢)8] RS Z47E 2745kl H(B)o] shA(420a)oA Al 1 350l
Uehll= s, TS 7 541803 FEAAS 7= A1) 9] AbelolA w71, =5(6) 9
Spax(420b)oll A Al 2 EFFo] Yelll= 543S, TS 7= A5418h) 3 FEAES A= A=417) 9
Afolell A & xIA 71, AH(R)9] 3}4x(420c) 94 A 3 FTol Yehl= AA3s, TS 7HE d=(413¢)
I FFEE 7= ASU1) ] Abolol A XAt

T, Y BEFUMOCEAE T FA 4L A g o] AAE Fel FEFS 08T F Aok,

roas
off
ofji
o,
T
o
=
s
=
g
N
o
58
"
2
rE
>
o,
o
N
Y
rlr
2
Ju
o
4
0:{4
o,
aad mlo
N
>
Ir
2
4
)
Lo,
o
_?1_,
A
ALk
A
2
o
i)
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[0166]

[0167]

[0168]

[0169]

[0170]

[0171]

[0172]

[0173]

[0174]

[0175]

[0176]

SE S5 10-1924421

e

= & 2~
A) 6LT9J\\';],' w

Zolvh Ay JES(434c)S FAToRN, FA] Ao ALudEs) 9 2 AL AEE

&, BFSS stavtt WY vl oa) vro] =XEkA] gal d&vtow JATFoRMA, HE wias o
&3tz Aol ofg F&9 Asht ¥4 HistE 39 4 gl

T3, 225 P JEZU0DE n ALY EAA2E 4239 p AEE EWAAHU24)E ZFF (MOS I =7F
PFAHET, w3, 5 EE EAXAHZ PAEE ohFe (M0S 32, PMOS 3 E T NS I 22 A%
Frh. w3, E AAFHAE 7 Holl 2aF 5 2 B ACES 7F IEE PAce dE HERA
gk, e a9 de e glal, AaF FE 3R B ACES FE IR0 AN, Ee ARE 7% 917 ofdet
Qe AT Fr vt

w3k, HAMA S IR A F(413a, 413b, 413c) B FFAH S VMAE =AM 5 (415a, 415b, 415¢0)9 ©HE Yo
HAAE(414)0] FA= o] Q).

,\1.]

G oelE BU, AABUI0S AnEd TAURY] R4 ohARE ol8T A%, AABULS Ao
g EE WA0.2um-3um S JAE FWe 2 s o] wiskdaith, wel WARUIDRA, e 2A}
A Sl Azl Hedgel ME WARY, Fe 2el A Sl el faAdel Hn EAEnge
o AL AHEE & AT VAL AABUINS EAERPY BB oA $AUE o g oy ¥
e,

A7 FEZ(434c), YAMAS 71A = A =F(413a, 413b, 413c) ¥ FFAHS 7FRA = ExZ(415a, 415b, 415¢),
A 1 ELZ(431), A3} HAF(432), Al 2 ELF(433), ¥ FFAE 7IA= A50417)9 AMEEAE AAIPH 19
Uetd A& 47 8t Aol 7lesitt.

T3, ALA(405) R BA 713 (404)S A 7)H(410) 3 FFAFD o7 A} 7]F(410), BA] 7]H(404), Z

AA(405) 2 EMA FIH407) o P Ax(418)(418a, 418b, 418¢)7} %LH] TEE ol gy, Eg,
TN E FHATE S Jdar, B JA(AAY of2 FT)7F FHAEE AS Lo, 77 A, Al
A (405)2 FAHE AT Jduh. #71 A F ALAU5)NE FHEAHE MR E BES EdsE A8E

183w Fuh.
E, ALAE)ANE ABAA FAE olgah Aol wAR. E, ofF ARE s @ FRo A

25 FHskA & A5 o] upgAsieh. me, §A 7]3(404) o] &St ARZA 8 7]Hold A
71 9Joll, FRP(Fiberglass-Reinforced Plastics), PVF(polyvinyl fluoride), Z&]oHZ XEi+= o}ad Fo=7

]I_
o|FofA i EepaE VB o8 & k.

AN Gest gol, sl HE AARUIDS 2% 1RA10)} EdAZE ] REAS Aol B
Frh AAEe 24 RU0)CZTHY BeE Aa0) WL PAsE JFo] du, A, W
dau, Aspishdelse, it WAt nye Aug shh Et 250 wd oF @F, Tt A
5 Pz od 94T = Aot

2 ogANe ANse EA FA 488 5+ At EdAzEd Txe 59 @454 g1, 48 59§
AolE T2, wt wY AE Txo| 2HAY U FAUY 52 ol8¥ & Aok, EF, EAA2EHE AY
4 Qo] ) s 42 AClE Frololw, o) YT O AE Tx L ) FYTE EvF
AolE Fxolojw Frh. E@, AU 9ol ol A= AAFS Fatel WHE 249 AolE AFFE 7
A= Rl AelEdelojE Er)

AolE AFFe ARt Belud, O, 2%, @9, 92d, $RvE, 7o, s, 20F 5o 34 A
HOEE oAES FAROR St 47 AR o8], urow mE A3se Y4 = At

G FW, ACE A5 239 A% PRRAT GES o) Belndael 43d 230 43 Fx,
£ FeEE Aol BUnUSS A3 23 T2, 2 TUF 9 AREUF Fe ARWYIE 439 25 7
%, AR} BYLAFE AFW 25 THE e do] MY, 33e] 4F PREAL Y2UF =
t ASE AN, dFvEs AEe GEF e 9w gad FEEd, dsdus £t guss

A5 A% Fx= s Aol v s

Aol dase Sehxol (DY Et AEYY 52 olgsle], AU S, AguPTS, AL
F EE ANSAYTES UFoR EE 43S YT & Advh. E=, AE daFoRA §7] A
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[0177]

[0178]

[0179]

[0180]

[0181]

[0182]

[0183]

[0184]

[0185]

[0186]

S=E5 10-1924421
7t2E o3 CVDHel 93] A EF5S A AX stesd. f7] A b2 AE kel " (TROS ¢
38k Si(0CHs)e), BIEFHIEA(TMS @ 3184 Si(CHy),), HEZHHEAZZHEZAFAHINCTS), SEFHIEA
SR EGAZAHOMCTS), AAtdgr]Aab=-(HDS), EFNEAAZ(SIHOCH:),), Egagddoln]-2
(SiH(N(CH3)9)3) T2 HE& 3 3gES o83 4 U,

rr

WEA S ol &ate AmT 5 SAHA P, EWPA2H(412a, 412b, 412¢, 423, 424)°] &7HE= 54
of wteh Ads] dAsd Frp. WEASA o]&F = U= AR dF At

WEAFS G4 AREAE Aol JEven dEHt wEA Am A olgw J14 Aol
s E Yo A4 = v (ok= ¥ 2 (anorphous) TFalke ) HEE=A, o] HIAHA WHEAE G oy del
_‘| = fe) =

UAE olgste] AASAZ vdA wheA, 52 vEA kw58 o8d & du. NiEASE
1

2B R, LPCVDY, == Edh=vk (VDY sol o8] Aduhed o o,

(o

MEAZoA, Ao} BT 5o BA4 BEAS o8 & . MEAFozA B4 WA
= W, EUX2E Aol =g wAskeks slo] bsslAr] o }
At MEAZomA BAA WEAE olgat A9t 9ad vEAFo

o R AR ol 5o wEd /B o giE Fuh,

B MEAZME EACRE £hsh ofEds AuE, AYY MEARNE EdoR: FddE

2 5 4 otk BFY2UE(HER AYIelE 00T o)) max s

FAGEA 088 &9 e FeldeTolh, 600T olske] TzAx X
Q_._:
[e]

A olgd &9 AL FHAE, B AAsE Fshs 94 oF ol&sta, wAgd s A &
e o8 e A, EF, FEd ovke} o], wEA WEA B MEATE] dFd AHYE 2
sk WHEAE o] 8 Y & v

TS, AMSLE BIEAE o]&dlE Fa, AMStE BtEARAE 494 55 AEEQ [In-Sn-Ga-Zn-0AIY, 3¥9A =
& 213HE9l In-Ga-Zn-074, In-Sn-Zn-07], In-Al-Zn-07], Sn-Ga-Zn-07], Al-Ga-Zn-07], Sn-Al-Zn-0AIY, 247
& A8lEQl In-Zn-07], Sn—-Zn-0A], Al-Zn—-07], Zn-Mg-07], Sn-Mg-0Al, In-Mg-0, In-Ga-OAY}, In-0A], Sn-0
A, Zn-04] 5& o8& £ Uuk. w3, Aby| AFE wEA Y] Si0E EEE £l oYM, o= B9,
In-Ga-Zn-07 Ar3tE wh=A e, Zol% In¥ Gaot Zng ETstE= A3tEoln, 2 XAu|d 543 A3e i),

ELE LS

O

e, AbshE AT 34 InM0;(Zn0),(n>0) 2 F7]5]5=

5
St EE B5e) B4 94F e
o,

TS, 2belE WMEAZA In-Zn-0A4l9] AEBE olEsE A9, YAFHIZ, In/in = 0.5~50, BFHAEAE
In/Zn = 1~20, B wEAsAE In/7Zn = 1.5~152 T}, 7Zne] AAFHE vz «g 7] "2 gozs,
EWA2~EH] AA &% ol E FHAL F k. o7IA, F3HES AAFHIF In im0 =XV Z W, Z
>1.5X+Y= &},

188 4 . o71A, N2 Ga, Al,

& ¥ MO2A, Ga, Ga % Al, Ga 3 Mn,

L ulure

Mn % Com ¥ Ad

T+ Ga 2 Co 59l

30

AbetE WMEAFOREA ©AA Fx7F olya, HAHA FxE obd Fxo|W, (FoF wiEgd AAH(C Axis
Aligned Crystal ; CAACEHIZE BE)L 7HA&= 23 E =

22 AT e By ASF5oE2A Jeste WidEe] AREAeE, Al Cr, Ta, Ti, Mo, WE5H A= €
a2, By At 948 ARoR 3t Faolu, et diE 2@ dEY 58 5 4 g, =g, 4A
& At AFole o dAFd dd F de HEAS =dT A sk Aol upEAsitt. dE £,
Al SHA|(HES) ol A= Wddo] "Hox|aL, Hgh RAey] ke 5o #AHe] Jdoenz yadd =H4 Alm
z3tste] dFAgsth. Al et dA =AA ABSEAE, BEN(T), ©E(Ta), ¥28(W), 8249 (0o),
AE(Cr), WLUEWNd), AHE(Sc)e2HE Hduld 94, T 4Ed 945 ARoR 3 g3, 4=
3 A4S 2 Y, me FEd s AEOR e dIER A

ERA2HE Y dA9(419)e Aoy AR PAFEE U] ddAw, 7] Ad9E ol&F ¢
ATE.  oE EW, CDHolY ~HEHHY & ol&ste] dojA = AspAuEut, Atshae e, Atstdsid e
g Abstk R, Absterebel) AbsAdET 55 o8 ¢ drk. Ed, ZEolv=, ofad, WIRAEER



[0187]

[0188]

[0189]

[0190]

[0191]

[0192]

[0193]

[0194]

[0195]

[0196]

[0197]

[0198]

[0199]

[0200]

SE S5 10-1924421

g, Zoln=, dFA Fo 7] ARE ol&F g Jrvt. T AV 7] A= Y, ARHE AS(lowk
Ag), A=A A, PSG(phosphosilicate glass : ¢l 2]), BPSG(borophosphosilicate glass: ¢l %24
fre) & ol&d = Q.

Nes =2 Jaras A9 Si-0-Si 23S Edtete A e, A
(2 29 A7 olhyDhy E2FQ0 27 S ol gelE ZFrh. EF, 77
27158 73 dolE Frh.  AFAA FAE ZxH o) AU, &RAsE A x|
(419) 0.2 A o] && 4 It}

T, olE AIRE FAHE AANS 55 ATAYNOEA, AA9(419)S FA3E . dF ¥, 571
AAwr 9ol f7] FARE AFse 2R e FU.

o]} o] dte], B WHo] UG o WF AAFE VA= HEHE ujEYAFH] B FAE L& 5 Ut

EE, 2 AAgHE B g 448 235 ol st

(2AEH 3)
B AAGH A= A7 A ek 4] ZAE A dEA Eeksta, ARk(3D) ®AVF 7he R &
Al Aol diste], =S FEdte] Aw it

= 5(0el el B4 FAE B4 ALQ0, B4 HLA0E FAES, F EA NS AARHEH)
AQlete Zo) AAH MEH AYE)S AT v Ed, wA AY102A A7) AARee] JE w4
A8 olgatt Aom B,

AE ShE20)e Bel P8 M 992 vk P8 M ool o 2asth, of Ag el B3t 4
ot nE3 gEE Adsis 2907 A48 mget. o4 a4E dR dus go=d, ®4 9

(10)=HE el B AP Aol TP,

A L0 ZRE ] wPel tiste], A@Hoz AY FA(o] F9)e BYFE Aol s, 5] Ao}
Zho] Fol 3, LE% w87 9% w8olA T TN el WHEL AL F glo], A2 ol g 4
(ff)wre] Aol A Q14gich, ool osl, EA FAol % EAES Y BAZ T 5 Ak F, =
5(VA, AE R0 &9 ARG WelolzA Assa, A Y0 WAFezd, EA Y
10)EFE ) wge] A2 Folste], A BAS Wi BA AR & 5 Atk ®=E, A D200
A4 G G Gt AS(AEH ALQ0e) THHE BE AY 2AE Fih AU s A9 oA
AR G 5 0, AE e ERHE AR 27 29176 ols) A BA Ex ol wA] A

P
g2 9T 5+ vk,

A= (¢}
P ey MEYA TE PHon dE £3

AR Ao AFL 297 249 A&e AFL sEde|x Yaow a1, tE BEL AW I 8
YR el ghel B4 Y HE FUe IHAE Foh E, 4] 2EdlT Yo ATL 4
A Fgow ARS Fael A A, Bt 293 LA Lo 4GS BE Ggow s PAS o
$PoeH, BE Pgom Fo AE 99S 4T + o), uuk AUF A4 99 B Y G99 Aol
FsatA Bk

ot MY 99 AEn MEYA PE PHoR PEAZD, A Y06l AR Beel 5a(130)vh
2 AE SE2000] s 9 AE Qelult 15 Aloleks Aol ols) el BAS olael mAS WE

EH, B AP AE BAA e, A8 S1ae0el Bgw, 94w, vl A 5o 3o Ag
Se A48 gRUt. AE ALee vgd T Fage og A4, W g 9Y REE o§d

WA gHel Be A ARE EA HEA0)e] A Bae] Ha(130)sh, HE 2000 e B

Lo
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[0201]

[0202]

[0203]

[0204]

[0205]

[0206]

[0207]

[0208]

o
J

S35l 10-1924421

2 = Aol o8l AR EAIS oA EAE Hss
1A, B AL0) ST P T, A AL AT T FAFE ged. 5,
: pHoe FEATE Aol aHAu, A A

B 909 FEe] a7 Ztke A8 s1E(2000] FEE wEek Qi 717kl wa] AAekA @bt

T 5(A) yER A A= #FA E10) 2 ME HE20)9] FAE Alofshs AR (0)E ¥ M= A
ow sk o] wpgHsitk.  AlolR(30)= BA HE(10)AM 9 TG FAE Aost= 7w, ME d
(2005 &l 7IZk(olst, s2 73kolgtae FJI?"‘L)“P SEA7IAL, B 713k olele] 7)3k(els), HA-
Z1Zbolgtante 713h) el M= ME 3E(20) dElE BFAT7IE ]%% 7FxIH /‘4151 HE(20)9] ==kl glelA
B 7130 Aegoend, A FAe andEs ﬂ at= o] s st #dt

o
ol
0y
Y

= 5(B)el, B3 ME 999 57t sRke] dEs ‘JrE‘r ok 33 AE 49 ERA=E(207)9, EWRA A
EI(207)E E3te] Alsrh iEEs A 22H206)9F, A7) Ase] H9E Bishe 8% 22Q2W)E THHE
TR %L = 3 71 Az Al weh 44 /\X}(206)7} A= o] o] Alojgowd FE T
ah=A] ohd A }*d "ot mebd, FEd s1E de] feire A7) Az A9 AVl dA HA
b= Aol adY. o] 87E WHATIE FHoeRA, EMXSE(207)9] MY d9e AkEE weAle] o]
FAske Aol mhgAsitk. olzlel] o8, EWMA2EH(207)E T At #gAES A, 4] Ase A9
o] WEe AT F 7] vty
detE WAl AeERy e o] {“é Aol drh dej2Eo W] e, Ashe wEAlE E
WA 2B (207) 9] wE=AZol Ol%ﬂoi’ﬂ el Aoy Asrkg 59 BEAE T E EWdAAEC |
af, & A57h vle e EdAAHE *—Dlzﬁ_?;} F oAk, AbsE wEARAE AAFH 20 Uehd Agns

ReEshy ASE MEAS o]l 8F EWXNAHE 0¥ AFsL @A Urhs EAS Y. news)

= HIEx FE-2H (SIMS : Secondary Ion Mass Spectroscopy)el] 23t 4 &9 3
5x10"/c m* olal, wlgAsAE 5x10 /em ©ldh, Wil wpEAEAE 5x10 /on o8}, TS wlgAEAE 1x
10°/en’ o3tz @k wR, & md ZAol ola YT 4 A AsE wEATe) A WEE 1x
10"/en’ Rk, Wi ASAE 1310 /en’ WIW, H% wRASAE 1x10 /en’ viwro R @vh Eeh AEE
wAO ME AL 2 eV o4, wEASAL 2.5 eV o4, BT} ulgA AL 3 eV o] iolT.

E, nEEsE A5 NEATS $YFoRM o §¥ Edx2He oX Afv} vtk A gy 4
of oa] ZWa & 9k, o2 59, YEZo] 1x10° pmol: AY Hol7} 10une] 22 AgAE, A w
Aok salel wARzke] A= Aghe] 1 Vel 10 Vel WelelA, @ AR WAl setnlE ool
o 24 @A o3k, F 1x10 A o)tk F4E 2& 4 Ak o AY, 0% AFE EUA2HY JuE
o2 thr $A0] APeE 9% AR WEE 100 24/ un( A/ uns £ ALE Lun Be] AR e ols)
AL % 5 AUk

T, weAY T " =39 Fo i R 54
Spectroscopy)—‘ o] &35l HA4E 4 k. SIS &4
A AW 2ol doleE AHEsHA

2k EATH(SIMS : Secondary lon Mass
g R9d IWoly, Alde] g it
Atk wEbA, B FolA Y FA T
1= 1)

=y

st Aol Leid

o T W RILE SNSE AT A%, ool e vl BASHE WA, alol FaHe Wl ¢

i, A9 ARF gol Lol ddolAe] Frghe o FERA AsHTh EH, S4e gabe] s whe

FAG A A5, ARshE T $h BEe G wob, Aol AR ghol PolAE G942 Fohd 5 g

497 9k o A%, o] wWel EAlste JYMe £i wrel Tk wE F2@E o ¥ FI Fa
He el

TERA AE&Trh. we, o] Ho] EAske dHolA SUgs e AEe da, Sags 7
H37F EAEA e A5, WEHe] s FAF

T 5(0), & 5(D)E & 5 YERA Ao]R(30)] T E YE ZEAECT. FAHORE & 5(0)%
Aol R (30)2] ®A ;L (10)e] 3 Ao] Szt =S Vel Z2AEoH, © 5(D)= Aoj¥(30)e] MY w4
(20)0l i3k Alo] s2eE e ZEAET

A1 F(30)7F &2 HAsHE FAl HE(10)el]l thate] ®A] Alo] A E FHIATH(E 5(0) F=x). 7IM, &

i
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[0209]

[0210]

[0211]

[0212]

[0213]

[0214]

[0215]

[0216]

[0217]

[0218]

[0219]

E56 10-1924421

on

>
2

o} 4

e ] s A5, FAS Aolsl] 91E Al
(s B4, 2% N3) 5L 7. aga, A =
0)ell %

A )5 (30)7F FA =2 (10) ol 4 €]

a
>
il
&)
4
_°|l',
r
o
e
>
&
i
®

Ot

}, Ao 2 (30) 7} =28t
o)ﬂ fistel A4 A 4

F

RS
£ A9, B4 3A0A GAL EAE AHE AL, AkRE) 4 A
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48 4 Q).
[0220] [AA] 1]
[0221] 2 AAdoAE B age] dofee] wA| G B Y ANE =W 2 AE o]§ste AP,
[0222] oA o) o]43k wht Az} R, WY A} G, 233 AxF BY AF WS 1w 78 o]&3le] Mm@
3, B AAdoA o] &3 7] 3FE(Bphen, 9-3d-3-[4-(10-#Hd-9-tEH) D ]-9H-F+=uFE (A ¢
PCzPA), 9-[4-(N-7}=u}=E)] ﬁlé—m—ﬂlé%ffa}xﬂ(%;g CzPA), 4-Fd-4'-(9-HIdZF 2 d-9-U)Eg Hdo}
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[0231]
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[0233]

[0234]

[0235]
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PCBA1BP
HsC CH
S CH,
Ir
N CH3
N HiC CHj
2
[Ir(mppm),{acac)] Ir(tppr)2dpm
Wt Az R, B A& G, 2 A Bl oM, fE 7138l Z13(1100) Slell, dFujE-gE g, Elg
ko Sabw AHE g o8] Agsta, A 1 AF(1101)S FAdh. =, 1 HFEAE 6 mmE skal, AT
WAL 2 mx2 mmZ vk, B A A, Al 1 AF(1101)S FFozA o] &3t
w2k R, 3 22k GolAE Al 1 AS(1101) ol AsrAS E3ete QF F4 AEES AdEHYHe
2 Agste], Al 1 =3F5(1104)S FAP. 2% 22 R, 23 22 6, 2 @G A% Bolld Z4Z mlola=m
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—n

A
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o&dd, 4% FYST(1111) 14, PC2PAE =54 20 m= AA9ste], A¥ 7535 (1112)& FAZ ).
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[0247]

[0248]
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[0251]

SEE0] 101924421
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= Fot,
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(1105) .24 & 2 nlaul4S Eahel=(Aglg) S A 3T}

A 2 EAZ(1105) Slol, AF FA AT AxELWel ela] A 50 mE Ause], A 2 AF(1103)E
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[0252]

[0253]

[0254]

[0255]

[0256]

[0257]

[0258]

[0259]

[0260]

[0261]

SEES5 10-1924421

()&= AEEA G-7001W(FA] D F43)4} A=), d2] DHZF (FB)E AREA B-70010(F#4 IF 743
Ab AZR)E 7 ol gkl fEl v ol =EI F, 220ColAM 1AZF 2AEe] Y. £

L3~1.4um@itt. E3, #2] 7o o] A AHT AR Exs A3 SEWS o&ste] s,
FZEY 3A45+E A8 dEF (FR)ANAME 500 rpm, A HEZF CF(G)lME 500 rpm, Ze FEHF CF(B)Oﬂ

A& 1000 rpme 2 Fot.

Ze] IdH3 (F(R), 2 8% (F(6), Z2 83 (F(B)9 343 F3&e] #AE = 100 vetdr. =
10914, A8 dHTF (FR)E vEEYY RE, Ze 48T (F(GO+e AHEe 2E, 48 dEH3 (F(B)+ A7
o] TEZA Yz vk, FHEY SAHL FHoZRE fF Ve B ¥ 10092 sk i, U-
40008 =}7] B3 FEA(FAFAF 3E}x] slolElZm =X = (Hitachi High-Technologies Corporation) #|Z)=
R A=

i

¥ &
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JE

F o

3= ¢F 1000 cd/m27} AR = oA, kA& R, 8F4 G, k4 B, 8k4 RCF, k4 GCF, ¥ 3}4 BCFe] 7)o
4

QM. A7 2&, CIE Ak #Ax(x, v), A& SHA.

)

3tA RlA = AF &8 27 cd/A°]H, CIE A% HIEE (x = 0.40, y = 0.31), AL 6.4 V). 34 6ol
e AF 8 55 cd/AolH, CIE A% FIEE (x = 0.38, y = 0.60), A+E 6.0 Vir}k. 34 BollA= A
F a8 8.2 cd/Ao)H, CIE A% FHIEE (x =0.16, vy = 0.16), A& 7.6 Vo).

FEELS 6.0 cd/A°o]H, CIE M HxE= (x = 0.67, y = 0.32), A& 7.0 vgio}. s
£ 33 cd/Ao)Y, CIE M= FEE (x = 0.31, v = 0.67), AL 6.2 Valr}. 34 BCFY
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HID EAl & 2 R G B 23 0.40
HlaL AL AR (D= A4 Shase]l 8hax RCF, =54 3haol 3ha GCF, g4 shaxel 3k BOFE dAsta, B 3
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v
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[0262]

[0263]

[0264]

[0265]

[0266]

[0267]

[0268]

[0269]

[0270]
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[0272]

[0273]

[0274]
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SE S5 10-1924421

of Sa BE FHHL, A4 Sam A AHFS FHHL, NEES ol NISCHIE 6052 Sk, 4] s

= [¢] h
A staedls A BHSS I8k @i, AHdES vl A AA(Del diske] 0.66704 efAlskal ik,

gk, Eolle aFAES e Zy dEI3 FG) 2 Ay dHF FB)e o7 Fage] #AE
vebdth, = 110M, de ZES (F(Oe 22 A, 28 285 (FB)« 7k Aoz yehfa gio. F3
o SAHL FPorRH F 79 T3 FS 10002 st ar, U-40008 #47] B3 FEA (52 3AL 3
BHA] stolE| A=A = Alx) 2 YA

= 116l b e 2EF R @ A9 BEE FB)E Al dehd 22 983 6 E= 2 28F
CF(B)SH 2& A% 217t o] goli, 29 mEWe 8452 del BHZF FOOIAE 1500 rpn %, A 2
B3 CFB)OIAE 2000 rpm o] 0.2 FomM WS S stol, Faas ¥Q) Ael AEFolth,

= NREE, A0 s GoolA A Fakgo] 80% o9l A BEF CF(B)E 570 nm ©]F 760 nm o] 8}
s dgelAe] Aol FIEo] 5% o) Folditt.  EF, HAe] 3 doell M Ao FapEo] 75% o] ¢l A
e S CF(G)E 380 nm o] 450 nm ©]&te] 3pd ol A Ho) F3&o] 10% o]Fol At}

w AAee] EA gAel ol §HE WY £ BE = 9o vhehdl vhsh gol, 570 mn ol4e] 2AEHS A9 7}
AA etk WA, A s geelAe] Ao Fahgol 80wt NS Ad AHF FB)S A ¢
A sel, 570 mm o)4F 760 mm o]ake] Eakgro] 5% ol WA Folw, Algle] o Hel UHF FB)E ol
8% 5 stk

SRR, B AN EA RG] o §5t W 2} G 9o] UE Hhe} o), 450 mm olaje] =
W Aol A etk whebd, e g GeelAe) Ayl Fabo] Tt HES Ael WEF FO)
SRS gh 8131, 380 nm ol 450 nm elshe] Fabgol 106 ol 471 AgelE, EAlglel o Hel WeF
CF(O)E o183 5 itk

o)’ vtebdl miel o], E wHo] AYHE AET FA AA(D) H FA FA(2)9 o], Aok HA shant
e dE TS dAsta, A s 2 54 staes de dESE I &€ 78, 52 [
de] dHSS o8k TR ForH, ATt sau, AandEe] 4 AAE Aed  de A4S 9

A% & 9t

[HA]e] 2]

Aol M= g dgEje] ME|E wER AL ®A FAE AFtste], 1 54 SHIG. & A
Aol A= ‘%Dégl G A7) sh2elA, A2 DETE FAsHA &2 FA FA (A sid)eh, &
= stael e dESs 4T 1A AR d)E A, 1 SAS Hudy. 54 dds =9
2 RS of&sto] AR

HA A oA A ZeE AAld) sd 9 onjald] sjde] 3o dlste] A et

Are de ~9H L] ERAX2EY 5 EWALEHIE AXE A 719 fol, BA 999 Ale]=7t o
7} 3,93 inch(79.92 mmx59.94 mm), R, G, B9 7} 8}&7}, 457.6 ppidl BAECEME)Z 7F2 1440 3424, A
21080 32 o] HmF A2t

A sde] o] & st A 1o YERH skael e FA el FAHoRE AR)Y Fam
Al A 16l YERE 8fa ROFE, =(6)9] stazA AAld 16 YehdlE 4 GFE, H(B)9] stazA 4
Alel 1o YERdl= sha BeF 22 A9 stAE o] &9t

Hlae] sjdx AAle sy} g Alo]=, ANV} HEE A

Hlad sjdel] o] &3t it AAd 10 YEl saels o 7Y W 25 A8 orA, i)
Hgel o] &gt g Axtel FA | diste] A},

Hlate] sfde] o]&gk nlal W AxE AAd 1o Yehlle g Aot vlaste], Az 55 (1114) 3 A
2b F=Y95(1115) 9] F27}F Aolstal, thE ZFol #alAE npxzbA e Aot wEka, o7|dAE HAA FF
T 2 AR F45Y T2 disiA R dAe AeE A et

Hl 3 Wy Axte] AR 542 (1114)9E C2PAS 957 156 mm A8, A3 $+932(1115) & 24 = BPhen}
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Cas BPhen:Ca = 1:0.04(5HH)7F I =F T3 Ax A4S (11152) %, CuPcEs 57 2 nm FA S A=}
FAF(1115b) T A= Fx= ).

F 30 WAL W a9 2} TEE YT

A % 3 ax | W2
15 k-] a = H HXEEE
A se B | BB | was +s ux seg o | e was wps | INFES | np | g | M2
1113 k-3 1213 1313 £ &
01 | yqpe | VM mz 114 | 111sa | t1ase | 192 | 212 1214 1 1214 415 | 1108 s
wz . . ??;A: Bphan PCzPA: ?mDETPDBq n ZNDFTPD 2mD AgM
12 | A PCPA | pospa | mMemFL | czpa | 02 CuPc | Moox | BPAF | :PCBAIBP Balldltp | grpp | BPhe || | mo
wa | T\ | mso | Meox [ R | RN | =12 o o | 2 | srmppmizacas | prizdem | ZUF | " =100 | o)
2& | Ti 90nm | (=1:0.5) o005 0.04) 05 | 200 | 0m0z008) | (=roo2) | 5 | g | ™ | 9 ™
R | em 20nm 300m. 5nm 300r 20nm 200m ™ 10nm
va | a o il Ben PooPA: | gope | ZICSTEDBGN | 2ORTRD | 4 AaM
: K :PCBA1BP 1:ir(tp BPhe . ]
wg | T\ |70 | Moox | Poapa | TMemFL | GIPA [ (. | BuPe | MOOK e | (mppmizacac | prizdpm | BTEO | n U o [ 10
2% | T donm | (=1:0.8) | zonm | PATE 0.04) 09 | 200 | (0802008 | (=1:0.02) | 52 | sam | T | 1) nm
G | 6wm 20nm aonm Som 20nm 20nm nm 10nm
CzPA: Bphen: . 2mDBTPDBq il 2mDBTPD AgM
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W | T\ |70 | Moox [ PCPA | mMemFL | [EPA | (=i: o (“°°"=,_D 5 | P | rmppmizacac | po2dom n (=10: | MO
2% | T oom | (=1:0.5) | 200m | PAPM 0.04) 105 | 200m | (0802008 | (=1:0.02) | 52" | dgem | 1™ | 1) Sonm
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eotls 2F Y
Al7] o Z 0 o vy A HETE 13 -6 = - _
719 Fxo] wjal g Az R, Blal B Ak G, Hlal Eg A Bl Zhz) Ay dESS AT vl
A ’~ 2~ =2 0] 83 f Myue A3 ra o) =
ska RCF, ®lale] 3}4 GCF, Wlaule] kA BCFE ol&ato], wlale] sjds FAct. =3k, Ae FHFOEA

= A 1 YEhdl= Ae dESI 2 AS o8

g710) el sl AT Axel Hd wiwe Bdste] SH& SR, wd, wae] Ade] o &
F 2 A del ol &7 WY AAsh A4 £5F L A% FUF PRI oI, o] Holo] o
& wY 2o W SHol} dv] BAe) A 4] wEe], wwezA ol gaHE B4 gk,

T o120, AAd g 2 ovlae sjide] Ax Hxel digte] yehditt. & 1200l Hluld sds, & 12
(B)olle AAd e Ax AFES vepd, T 1204, ZZke] A ddo] XEe HR)Y 34e vlEL
Fol BE, H(MY stihe AAEY BE, HB)Y sthE AAEY EE, 34 dide] Wle WA 3o
LER Yt A4S NISCE Aa)zl NISCH] S ekt

Hlald] sfjgo] vYehllE WAl e FHIFE (x = 0.30 y = 0.37)0]a, AAd o] e = wAlg]
HE= (x = 0.31, vy = 0.30)0]th.  EZ, AAld] siE ‘% vl Lo s Ee] NISCH]= of= FoJu} 59%eltt.  uf
A, A SEE vlale] e viaste], Aol il A AHSE IAFA #e FAHoR &=, )
= o} o] o)

b sAE Are) FA] ES ARE = e AS & USH

=

B &

F 4o, Al s}, mlate] sfEe] AuldE 8L NTSCH| ol thato] vreRuitt,

3 4

B MAHE HEE 20%

t NTSCH| (%) s | BSE 20%

HM sta | =54 3ia A o (a.u) BHAE AHIE Y
Hlmo| ojd RCF GCF BCF 59 1.00 100
AAlo] mid RCF GCF B 59 0.62 0.67

W 4o] e A5 208 Sate) s eeld, A5 o] 1006 @ ~MAH(AL )Y FORRE, 29
& EAAEY F gz g ooyl anet Aee W AL (shhe cuAd)S vEow, 3
o AEEol 2007k IR Wl o) £MAHS FHA, AVl Setelme] AP B gholth,

Are Sde P ot Ad VEHFS FASHA Gb PHOR b glv] wel, "awdee] wlae
Aol delel 0.622 AR, A% A L 0,675 oAl =lo} gt
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[0287]

[0288]

[0289]
[0290]
[0291]

[0292]

[0293]

[0294]

[0295]

[0296]
[0297]

[0298]

[0299]

SES5 10-1924421

R, A sde S Vi A= RS THE A=) Abelel RS oRRE ] Fe 3
A7 x2S 4 T s B 2 ek, Aleiss wola duh. wEbd, AdF-o] k(i A del A
= A ) Al FHSE dASA Kot EE spiel AY ZESS FA4T Hlad sdy @2

olgel AdzRE, B AN ALH AN Hde ANDHS FASEA, 204
]

2Eaddes AAdY] w3 &2 R, B A G, 2 FF 42 BAlA o] &3 AR dlste] A i),
<1,6mMemFLPAPrn®] &4« >

g 22 R, W3 24 G, B 8d A B Al o] &% N N'-HA(E-HEHd)-N N -8 2~ [3-(9-3 d-9H-&
51

Fod-0-) ¥ d]-3&-1,6-t]o}RI(2FH : 1,6mMenFLPAPrn) & $4438h= A5 vpepd),
[2=8) 1:3-v e d-3-(9- A d-9H-ZF . 7-9-) sl d o} 1 (2F3 : mMemFLPA) o] T4 ]

9-(3-B2EH)-9-JdZF29 3.2 g(8.1 mmol), YEF tert-F-EA= 2.3 g(24.1 mmol)E 200 mLe] 3+
Zg2azd Yo, Zetag UE A A3E. o] EE 53l 40.0 mL, m-EF°]Y 0.9 mL(8.3 mmol),
Ef(tert-F8&)EX 27 10% A4k & 0.2 nLE BT, o] EJES 60CE iz, HlA(vjwldg ol =)
Z2H5(0) 44.5 mg(0.1 mmol)E W&k, o] EFES 80CE dto] 2.0 A7 w3, wwt 3 Zzgjd(d=
ok ¥ F23Ak(Wako Pure Chemical Industries, Ltd.), 7221 WZ : 540-00135), Azlo]E(9}z =k
A FA3AL, g R WME 1 531-16855), FNUE Fale] &9 ofdsle], ofyls A9, dojzl ozt
< %ié}ﬂ 2 AL, Ayt A 4 iiﬂ?ilﬂlﬁl(ﬁﬂl LujE A ERQ = 1: 1) &) HA st
I @k} 3 §ulE AAAst], HAe] WA 1A 2.8 g& F& 820E FAT. AV =¥ 19
F7] (J-1)ell vpERdT.

r&

2,
¥ “”
)
[o
ols

O ‘ NH, tBUONa \O
B Pd(dba),, P(tBu);

Q.O + ©\CH3 toluene O.QQ

(-1

[~®= 2 N, N'-H] 2= (3-H & Hd)-N N' -0 = [3-(9-H Id-9H-ZF 2 d-9-) | d |- A-1,6-T] o} 71 (A :
1, 6mMemFLPAPrn) 2] AW ]

1,6-t)2 228 d 0.6 g(1.7 mmol), 3-HEHAI-3-(9-#d-9H-EF 2 #-9-A) el 1.4 g(3.4 mmol), HE
T tert-F5A1= 0.5 g(5.1 mmol )< 100 mLe] 37+ Et~ael gol, &2t~ g da A3, o] E£3&E
of BFql 21.0 mL, Ef(tert-F&)E279] 10% Ak €4 0.2 mLE H3E. o] EIES 60CE 3taL, v~
(ﬂﬂ%‘a]t%ovﬂ%)%ﬂ}%(()) 34.9 mg(0.1 mmol)S W&tar, o] EIES 0CE 3o 3.0 Az Py, wyk
, EFAE 400 nL Eﬁﬁ 7tgste], =S A2, ZRUA(SE £oF TH FAIAL, FtERT WS 540-
00135) AzlolE (9= w=oF T FA3AF, 7122 HE 1 531-16855), LFNUE Fdto] o oxsle], o
FAS Ak, Aoz OMO & F5st 48 nAE, Adggt A 44 ARntEafdd i gue g4 E
Fal = 3:2)e o3l AASte], FA uAE Uk, DX FA uAE EFAY ik 2§ gvE AEA
ko], EAo] A uAS 1.2 g, & 672 LU},

4o

dojzl G 1A 1.0 g&, EZQ Ao A o 53t AANT. S35k A 2712 ¢4 2.2 Pa, of
23 A8 §% 5.0 nl/ninZ WA, 317CAA A 1S g8}, AA =, BAHEQ 4 1

= 2=
= o
A L0 g& 8 930% ATk, 7] 29 29 94 23S 8] (J-2)° e
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[0300]

[0301]
[0302]

[0303]

[0304]

[0305]

[0306]
[0307]

[0308]

[0309]
[0310]

SEES5 10-1924421

tBuONa
Pd(dba)z,P(tBu);

toluene
Br

(-2)

1,6mMemFLPAPM

81471 imt”(NMR)OH o8, o] sHEEol BHES NN

)

12=(3-HE = d)-N,N'-0] 2= [3-(9-9 I -9H-&F 2. ¢-9-
A)HA I -9 A-1,6-t]o} (kA : 1,6mMemFLPAPrn) ¢l A& &9

k=
dol7 B}sHEe] H NIR dlo]E]Z olabel JERATH H NMR(CDCl3, 300 MHz) : 6 = 2.21(s, 6H), 6.67(d, J =

7.2 Hz, 2H), 6.74(d, J = 7.2 Hz, 2H), 7.17-7.23(m, 34H), 7.62(d, J = 7.8 Hz, 4H), 7.74(d, J = 7.8 Hz,
2H), 7.86(d, J = 9.0 Hz, 2H), 8.04(d, J = 8.7 Hz, 4H)

<2mDBTPDBq-119] &/d of >

g 22 R, F 2R 6, % T 22 B AlBe] o83 2-[3-(HHEE e A-4-) A oL h]F S
A (k3 : 20DBIPDB-11)& 43k <& uehdtt.

[2mDBTPDBq-119] 314 ]

2mDBTPDBq-119] 34 278 (C-1)oll veplt},

(& =3 (C-1)]

Pd(PPhs)4
2M K2CO3 ag.

N\ /N
Toluene, Ethanolr QOQ
2mDBTPDBg-II

(C-1)

L9 37+ ZetaTd 2-FERUME[f h]FASAY 5.3 g(20 mmol), 3- (\ﬂbﬂ Bledl-4-d)dd T4 6.1
g(20 mmol), HE7|A(EAdE2)Ze}5(0) 460 mg(0.4 mmol), EF<l 300 mL, °l€r2(20) mL, 2 M9
EAbZHE =8 20 mLE gEu. o] EFES, 7stslelA WWO:%AH gty Zg~a g da X3
ok, o] EIES HAA 7|FEE, 100CAA 7.5 A adbgck, A271x] A3 & Adojz EIFES o735}



[0311]

[0312]

[0313]

[0314]

[0315]

[0316]

[0317]

[0318]

[0319]

[0320]
[0321]

g
o AEFAE HwH FHgolgAW, Hom MBS A& ARQAY. EF, MAE, o

47 BRE ! ©
e f718AeE daeldth. wekd, of §aldel A olfste], #7]g go|, AT WHOR & T
4L = . FAHCRE B TR F, deor Hay HEA aAE ofdtete] dE5oemA, tiiF

WA U & QAT w3 4%

f
e
i
it
=,
tio
[
:\‘:,’
oo
=2
il

o
(i
ETU

) azohEe el €3,

L=
X HEEA AAE A

o
= EdQl ArgmHoldel oa 3t ARG, <3t gAls o4E
] L%

ozl WAy F 4.0 g 2l A B 2] 5.0 Pa, ol2& &
5 mL/minQ] &ﬁgi, A S 300 CellA Thdske] etk FEk A F, HAEQ] WA Z8S 3.5

a7 FHHMR) G oal, o] FgtEo] BAE 2-[3-(HMFE QH-4-)H I Tl [ h]HA a2k :
2mDBTPDBg-11)%1 A& F1git}.
dojxl ZAel H MR dlo]E]2 olate]l vbebdith.  'H NMR(CDCl,, 300 MHz) : & (ppm) = 7.45-7.52(m, 2H),

7.59-7.65(m, 2H), 7.71-7.91(m, 7H), 8.20-8.25(m, 2H), 8.41(d, J = 7.8 Hz, 1H), 8.65(d, J = 7.5 Hz,
2H), 8.77-8.78(m, 1H), 9.23(dd, J = 7.2 Hz, 1.5 Hz, 1H), 9.42(dd, J = 7.8 Hz, 1.5 Hz, 1H), 9.48(s,
1.

<Ir(mppm),(acac)?] A d >

ub- 22} R, I 2} G, 2! uksg g B2 A 5ol
183t o B E) B 2~ (6-w E-4-F d I 2 v ] E) o] 2] F (111 (2FA  Ir(mppm)s(acac)) S sk o
YehdL,

[ 1;4-wE-6-3 T2 m (2 : Huppm) 9] 4]

et

A 4-Fz2-6-WEduanyl 4.90 g} Hd A 4.80 g, B ER 4.03 g, VA (EFHdEad)dEE
(IDYERee]= (24 1 Pd(PPhy).Cly) 0.16 g, & 20 nL, oFAEYUE™ 10 nLE, FFHS B 7HAE E5~

o] Yol UF-e olz2x X33ch. o] wrS £7)d mlo|ARH(2.45 GHz, 100 W)S 6087 AV o 2H 719
k. Aqg7)A Hd Bk 2.28 g, B ER 2.02 g, Pd(PPhy).Cl, 0.082 g, & 5 L, IHEYUEZ 10 nLE

Zgtao] dol, AR vlolA =9 (2.45 GHz, 100 W)E 60%7 A o2 7FE3Th. I 3 o] &9 &8
A7rsle] gEzzvuges &g, doxl FEAS ¥3 BAEF 89, B, ggol £33 AdEE A
Adate], bl or dxgo. xd $o §AS ARyt o] &) gujE FRHtA AASG &

dolx AEE)S tIFeEz wE: 2AdE = 9 1(AHH)S
w2 gAste], e vvd F2A Hippns @ ATH LA
ZAME wlolm = a3 X (CEMAFA] Discover)E o] &3lt). o]3f

VY gz s et A 2 ARvED
48, & 46%). 53, nlo]m R}
of 28 19 F4 2% (b-D& ek,

o)

[ =7 (b-D]
Na,CO3;
1% PA(PPhs),Cl

N + B E—— N
b-1
HG N CHICN/HO oy ®-1

B(OH),
Hmppm

[29] 2; g-p-E22-H2 [0 2(6-HE-4-ad I UE) o] & (11D ] (2F4 : [Ir(mppm).Cl]1.) ] 4]
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[0322]

[0323]

[0324]
[0325]

[0326]

SES5 10-1924421

thgoll, 2-ol5A] olleh& 15 nlet = 5 ml, 7] 2% 1o ¢ ¢ Hmppm 1.51 g, stele]s 3k=(IrCls -
H0) 1.26 g&, 3F¥HE B 7HAE St ¥, 7N k23 JlE of=2 Adgn. o
AZ9H(2.45 GHz, 100W)E 1A[3F ARkl REGAIZT. &S &7 AAS 5, Aozl IS des=
sto], oo wa HAMAA [Ir(mppm).Cll,E FATHI=A &2, F& 77%). olate]l =¥ 29 A
(b-2)& YERHTEH

[ =3 (b-2)]

2 |TC|3 * Hzo + 4

N 2

HaC” N

Hmppm

(b-2)

2-ethoxyethanol / HZE)
HyC™ N

[imppm)2Cilz

[28] 3 (oMot EYE) B 2= (6-mE-4-F 3 2 v vy &) o 2] 5 (111) (2F3 ¢ Ir (mppm).(acac)) ] 73]

TG, 2-o|EA] o8hg 40 mL, 7] 2% 20] 93] & EHAZA [Ir(mppm)sCl], 1.84 g, oFAEolHE 0.48
g, BRI EF 1.73 g5, 3FTS 29 71X Zgkazd 9ol 7143 Zetaa e o= X33,
%, who]ARIH(2.45 GHz, 100 WE 60 w3t A8t WA ZTE.  &wlE S/ AAS ], doxl AE tE
22 wgke)] &3t o 73fe, ES AAYY. Ao AHAS &, oo x5 AAFE A, 3
st o 2 Axgn). ﬂzsL Fo] &AL oFHFY. o] & FME FFH AAG F, ozl IAE
a2 fe: 24ddE = 4 1(AAH)E A7 &= g Agzt 2 29 Ia=rEadd=2 AP, 2
F, U222 ek it 23 fviE AQAASFoRN, HAES F BERA AJAT(FE 44%).  ©o]3)
of 2 39 4 27 (b-3)& Ve

M

lm
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[0327]

[0328]

[0329]

[0330]

[0331]

[Ir(mppm).Cll,

NayCO,y

A7) 2®l 308 dojn 3}
H2HE, o] 3gHE]
Ir (mppm)s(acac))o] &o]

2-ethoxyethanol

»)

(ir(mppm)(acac)]

CHg

CH,

(b-3)

ol

10-1924421

| 77] 3 BAECHENR) ©F 34 ARE §v)e e, o] A
(b A Rlob Al ELFE ) ] 2 (6] E-4-]
21,

AR AR

Yy E) el E (11T (F -

1H—NMR.8(CDC13)11.78(S, 6H), 2.81(s, 6H), 5.24(s, 1H), 6.37(d, 2H), 6.77(t, 2H), 6.85(t, 2H), 7.61-

7.63(m, 4H), 8.97(s, 2H).

Reol 4
10: #4914
30 @ Ao K-
102 : A=
102b : A=

104 : =A==

20 - M¥ i

100 : 7]
102a : A=
102¢ : A=
104a : =H=

104D :

106 :

108a : 3

110 :

104c : EAZ

108D :
112 :

LAsh wAE

Ask wAE

SE

112a : A=
112¢ : A=

116 : FL=

112b : A=
114 : FL=

118 : L=

120 :

120D :

126 :

130 :

120a :

120c : 243

128 :

130a :
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230b : 3}
402 : 34K

404 : FA 71

412a : EWA|2=H
412¢ : EWRA|2=H
413b : A=

414 : AAE

415h 1 &A=

417 1 A=

418a @ WY A4}
418¢ @ W AA}F
420a : 3}

420c : 3}&

424 1 p AL ENA 2FH
432 1 At HAF
434c : A8 BHF
1101 : A=

1103 : A=

1105 : 4=

1112 : B¥ 4%
1114 : Az} 5=
1114b : AR} 4=
1115a : ®A F4F
1212 B¥ 5%
1214a : AR} 535
1215 : Az} F9=
5001 : Ao] 2~

5003 : EA|H

SE S5 10-1924421

130c : 3}4
132b : 23 24}
134a: 22 4HZF
134c : A8 AHF
207 : EWA2H
230a : 3t
401 22 I 32
403 : APl ES FF 3=
405 : AL A

408 : v

412b : E-A] 2H

413a : A=
413¢c - A=
4153 : =H=

418 1

o
B
b

418b : g A}
419 : Aodut
420b : 3}

423 :n AEY EWA2H

431 : EL=
433 : EL=
1100 : 7]

1102 : A3} WA=

1104 : =4%

1115 : A= 9%

—

1115b © A2} F4F
1213 : whg=
1214b 1 AR} =
1313 @ Wg=
5002 : A o] 2

5004 : FEA|H-

_38_



5005

5007 :

5201 :

5203 :

5401 :

5403

cwpe] A ®E
ZZF 7]
Aol
7R
Aol

P22 7

i
)

oy
g
~

SEE5 10-1924421

5006 : 23] #A

5008 : 2=

5202 :

5204 :

5402 :

134a 128  134b

— S (——
230a 126 o, 230 104b

130¢
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.
\ B, el Ll L e
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EBE [%]

100

380 480 580 680 780
& [nm]

— CF (B) 2000rpm
— CF(B)2500rpm
— CF(B)3000rpm
= CF (G) 1500rpm
= CF (G)2000rpm
== CF (G)2500rpm
e CF (G) 3000rpm
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