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L — MG NS ROt R R, FAFAEAE T A& 82K (D) Prfam iy Sl betb &
W,

AL , BRAZR 7R 3K (La) BT R K CoBroHioff) 241 () AR AR B e 52 s L\ Lo 3 ) Bl ST R IR 28 Y
RELAR G BRI IR EL6 ~ 300 75 T IR ke 2 L 48 BB AR &8 BRI B U 3 ~ 3011 75 & ik A+ 1 Ak
B2~ 612 [ T IR 75 B RIS Ak ST IR 75 T R IR R 55 B RN I 45 AL R 45 5 A
WA  AE NIESSE 55 B R RG0S, AN BRI AT 4 30K, T i 45 16 75 & 20 m] AH [A] 49 7]
ANE L Lup+ I I3, Lo g+ LA B 32 RiWRaWR3Ra R  Re 7 M R AR B L ~ 1 218 HE Bl iR &
5 G EUBOR 2 BRI TR E6 ~ 18 25 7 Ik Je ik B 2 BB R & B IR B 3 ~ 1 T 75
TR RIS, R Re T R IR S BB L ~ 12050 g oy T e 2 L 2 BRI R 2 B R ik 6 ~ 1811
75 B IR F B4 B B AR & U B B3 ~ 1 TR 5 B R J I 3k 5 pRIR | ~ B B4, g IR0
~ B EEE, r R L~ AR R

2. MR BN ZR ik B A AL 2 26 ot A RE, Horp, 3l 2 (1) Fir o 1 SR B B e
WE Y viEt ) Frn i Sl bt 54

R1 R4
| |
Rz‘S‘i sl,i—-Rs
R Re )
3 p Ng. q
(2)

A, LisLosRi~Rsp g fer 5iE K (1) [ X

3 RPN ER 25T 3A 1) A WL 3 RO oo FA R, o dl X (2) H, Li~Legy Bk ar
b g2 BUARERCR 22 B A B A6 ~ 1811 55 B iR ke ik - 2 B EUR S BRI B B 3~ LTI 05 &
TR IR IR LB 2N ~ 64 1 [ ok 5 5 T i B P o 55 5 IR 2 B K 1K) 8 5 TR S 2 485 1 A 1 )
LT B IR

4 AR ROR EER 3 Frdk (KA HLH 3 &6 o AL B, Horp 3l =X (2) o, Ri~Re 4y Ak A7
HUCABRELL ~ 1OF) R W i S B R 06 ~ 1 211) 75 B i ik

5. —MA N ROGTT , Ho AR R b JE & TR A HLZE S IR R A AL 3 K
Jtoodt, Frid G WL KOG TT R IR E TS AU, ik A HLZ S AR BRI 2k 1L
WAL I KOG T AR
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6. MR BOR ZRE IR KA L s A ot Teft, e, B85 A AL S e et -IA R AT
Uz B BAOCE 52 2N 3 R e B8 2 rd s el op iy 2= 20—
JZo

T RIEBON ZERG P A HL s e et R AR T B S A L s Aot et iA
BHOA PSR 52 B )2 B0 PR 4= .
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AHEZLETHRAMREERENENRIALLTH

BR G
[0001] AT W8 K — Rl AR B B e AL S PR AT AL 32 5 e ook IR R A BLHE 37
FOCTe VA F B S RO R A AU S YR RO 2 IR 37 1T DG T R 2

(device) »

EEEAR

[0002]  —fAEOL N, AALHE I ROGTeE LTI RREONAMNLIEL (electroluminescence) Joff)

(1) ¢ TR0 R 1) 5 R A 25 RO J2 B S 42 J2 1 — %o ok i) B AW o 7R B, ZE A5 HLEL 44 o R F 3 R

PG « 45 E 195 B AR ) e e 3, U0 1 B ARGE N HR F 5 B B ARE N 25 0 EATIE RO B v JE A

Aot

[0003]  ITAEK, FRUGBEAT A0 A WL I A ALEL TR R R il 2 o8 T i RO,

DA (=7 AR N B0 1 20 B T BEAT R AR IS I e AL , e I A A FEL I ) 1
B R S U R S S 8- SR 4 A ) (AL g3) R 6 JEE R E IR T

P, S R AT A S R B e A L BT AT ORI BB R G AR R 2 S TR DAY

BA B RGBSR R i MR P AR 0 28 A A B AR AT .

[0004] iy H., EAH o R C R R B 2, A F 1 B A2 e 1 B DA

B B A 75 75 B e e 23 X0 i 2 58 & AL e BB Z B e A R R I Ak 2 o it

R T 50 R00, it i HEE A IRRI R AR B = B EUK A (triplet excited state)

(K106, AT S0 (48 PG CREEA (singlet)) M TCAFAHEL T 5 4% & 3% ~4fs £ 4

IR N T 1% B B A 5 LS SR AT B 2R B AT A N ROE)E BN R 15

WA 52 52 o 1 L, AR AR = A 2206, G0 7048 B 28 A4, A5 H9F R Se il i 2

(R R TR, 0 R STk L B2 B AE LA RO ) R e A B 73w b o B I TR AT A %2

PLERES SIS A L& B AN ORI .

[0005] Ay T 3RS R CRER, e F R EE L Hl LU S RE AN B RICEN  RE S

ROGIEW BT 2SR B A MZE N B, AT 2 RO 2 5 R 2 2 1) |2 & 23X

BE 42 o J 3 A A 2 R 24 2 1 ] B A i AR

[0006] 4RIk, oA T LAAMLELTC 3RS s B RO R , /5 S (2 X L) AR RO

J2 W VAR R AT R4S o i3Em, 0 T B B R (A SRR ED B B S,

B Mk (electrochemistry) £25E A & B A PE 5 00 2 JE: 4 (amorphous) 2

ETERWAEY), BRI — DRI R .

[0007]  IAELARSCHK

[0008] -3k

[0009]  LRISCHRL : H AL RHF22003-515897 5 A4k

[0010]  HRISCHR2: H AL HHFHF2005-162709 5 A i

[0011]  LRISCHER3: H AL RHFIF2005-166574 5 A4

[0012] &R Ci#k4:US2012/0319088 Al
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[0013] & SCHk5:W02013/094834 A

[0014]  HELFISCHR

[0015]  AELFI Sk (ZEE b2 22T (. Am. Chem. Soc.) Y2012, 134, 17982-17990
[0016]  fELFISCHR2~ LR SCHERE LA S HE LR SCRR 1R 487 T BA T s B9 il b L 54 -
00171 [{k1]

e,

[0018]

[0019]

[0020]

[0021]

[0022] SR, F AR Haois 8 Fh 05 9 TR M0 AE QR Bl e i ZR AN B S5l R B A AT Rk e S (K AL A
Wik AT RITE

RAARE

[0023] O ¥ KA HLEL T R T T AR o 48 55 S o b 7 B SGE T I SO R
9 [F) I 78 70 b B O S S I PR R 5 T o AR IS T i IR, 3 B I8 T3ty e LAY
Ik BN R e M SE A A A MLELTG A A& T A WEL T e &40

[0024] A W] 3 2 NREAT BRI 70 (10 45 R « R DA I 4 28 B 55 A IR e S B 75 7 IR 2R 2P
R i B 2 A ek e R 1) SRR A e 4k & T T A HILEL e A v i S st D0 e O e 12 5 AT S8 A
K

[0025] WY& — R HLHL S R 6ot A RL, FL A s (1) prRos i SRRl e b &

5
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Y.
[0026]  [{£3]

R1 LE. R4

i l

Rz"’Si S{“"‘Rﬁ

Ra

*dp Re  1gq (1)
[0027]

[0028] X (1) o, AR IR (La) Ak /s 1 CoBuotio ) 241 1) AR B BT 22 o Li L2379 A7,
L1 7np+ L B 48 B BA 8 BUAR (R B 5506 ~ 301 75 B TR I 3k L 48 B AR Bl R 48 B O B 43
~ 301 75 B BRI (B2 ~ 618 E P 77 & R Ak B ik 75 B R RN ) 55 B AR E
45 AL SRR T2 45 7 B RS, Lo q+ LT O 2 B ERR 22 B Bk £ 6 ~ 01 05 7 IR da 4%
2 HUAEUR 2 BRI TR E3 ~ 301 75 B IR AR A Ik (B2 ~ 61 1% E Pk 75 & R ke s Je ik
75 BRI FE I 77 5 IR B T 45 AL R S 45 05 7 IR, AE 9 45 05 B IR RG O0 R, Al N
BEHHPIRW AT N5 3R, Brie 451009 75 & 2 n] AH R B AT AS[F] o R RawRa W Ra R  Re U IR 7R Bk 2K
1~ 120 i [y e pae s 22 ORGSR 28 B B 2806 ~ 1L 81K 7 A i St 2k B B EOR 2 AR
HIBREL3 ~ 1TH 55 B R AR Re Re ST MO & IR L ~ 1200 Jlg By T e i L e BORUEROR 22
BRI TR E6 ~ 181 75 & iR e s L B BV BOR 22 BRI TR B 3 ~ LTI 75 B R R A 2k o p o
1 ~5HJEEHL, RIRO~BHHEE, v o 1 ~ AR B

(00291 JEX (1) Br o B B oAl b 1 &P ] 7125 ikl 5K (2) Pk s i Bl e b &

YIE RPLIEILEYD
[0030]  [{k4]
Ry i ] Rj
Rzméi ' S‘EiaRs
[0031] Fl F}‘,
*dp N
L . @

8

[0032] X (2) 1, LiLavRi~Rs.p~r 5@z (1) L1 LawRi~Rs p~rld] .

[0033] 3B (2) H, DL Y AE Ly Loy S0 37 4 oAy 28 BRUA R R 28 BUAC I DR 06 ~ 1811 75 75 Ik
Jedk | 28 BUAREUR 2 BRI BB 3~ LTI 55 B R 2 AR B2 AN ~ 610k B Tk 05 A T e 2k %
JITIAR 75 5 % 2 A R 1) 75 5 MR 02 35 1 W) P I T 465 0 A IR A o R A, AR I 1) A& R~ Re 53 1| Bl ST
H AR EL ~ 1O/ i iy T e B Bl 28 BB 22 BRI B 2806 ~ 1 21 55 B TR I i

[0034] i H., A& B & — P AL S &G To A, HoR e MR )28 FIAR A ALZ AR
AL I RO tE , A S ANUE, Irid G VL2605 Frid AL 3 ke ot A kL
[0035] gk, Firid A5 & A WL 35 R O o i M RL A AL Z 035 S L e i 2 - 2 X BE 4

6
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JRBE R

[0036]  H 45 AR A W AT AL HL 3 5 e o v i A5 1 AR B B e A6 5 0 LR AT HILHE 3 K
Jeett R St RO LR S A6 et IR RL AT AL S 5 e et oAt R e et
RSO ROGTO M AR B A6 et o ik SRER ANk 10 & VDR AT 22 B 07 B e 2
B B IR R PR B I AE AR BRI e B LS A Tk e BRI 45 ) o SR 45 A 5 B IR IR B S B IR
PRI QBB A e 2R PR R A\ AR BE F0 R, (B T BE 2P I e AR R I 25 1 R 2
AR N AR VR 38 2 o SR T, 5 72 05 B R AR 2 | 55 B IR AR B L AU 3 N HAth B AR, U
HE LA 115 H A TR N AR B R I 9% AR BRI 2 T BLIE R 20 A o AL, O B RE 5 N 554 ] DTl
T FHUE R R AR S5 B BUACE , R 9 F A R ) A FEL RO N e P 42 ) T SE DR e 1)
S(ENE2 PP LB Uy A /i RS v NS By <O S o i O e S AN R R e
NGRS Y Ep i h . e R T2y b S SR R Ap i b R L L S AT

(00371 Znhb, mE R BTSSRI AL TR P i, PR E LURE (packing) B
TR R, 45 i PEAR, DA SR s B e o A PR R s H B3 B0 A1 e A RS TR 5 i 0 30 R P o 7R
B, A HI TR B To A FAA R oA T SE IR 50 73 i 1< i AVE s A BLELTT A

Bff 15 BA

[0038]  [&]1/& R n A HIELTCAEAY — 45 K 5 i) S50 T 1] o
[0039] &2/ 4RI E L S 40 L ) A2 G AL 4% (nuclear magnetic resonance,NMR) & .
[0040]  |&|3& 4Bt Al b 1k & 4 3 INMRIE]

[0041] B ARiC LA -

[0042] IFE Y&

[0043]  2.[HAk;

[0044] 3.7 ENES

[0045]  4.75 5tk 2,

[0046] 5: RINIE

[0047] 6. HL 1R )2,

[0048]  7.:FHAK.

Bk

(00491 A B IIATHLHL 37 A e e AF A B2 i i =X (1) Bl i) SRR A B 1L 540 o Fie
A AR BRI E 1L A AT B e P B 5 1K) 55 A IR S BT IR AL BN &5 44, AT ]
e R AN L Bk B8 A (0 2R - 3K (1) 5 iEK (@) SRR R0 5 ] iR oy BT MR 5 e
[0050] R (1) o, LaBlLe 2 B 37 3t R 20 BURBOR 28 BRI i K6 ~ 3001 55 & ik ke
e 2 BUAREUR e AU B 3 ~ 301 95 B IR A0 22k L B2~ 60k B X 05 A TR 2k [ 05
B R AR IR S (0 55 A ORI 10 5 A TR IR 405 1T A R PR 45 7 B IRk, FE S5 (M 15 00 T Rl ELE
WRAB AT A7 SR, E S5 1 75 B PR A Rt m] A [F) o fIE 26 1) o 22 BAREOR 2 U B 6 ~ 18
(V)55 B e 5 & BUARBUR 22 AR B R B3 ~ LTI 75 B IR R B L L B L8 05 Ay e J ik L 42 B
RECRZ BRI BRE3 ~ LTI 55 B AR AL (B2AS ~ 4N IR 18 55 T R Ak e 0 B I R B 4
[ 55 A TR P 45 T AL P T 45 75 A iR 2k o S Ak, Liop+ L B 2, Loy g+ LA AR 22

7
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[0051] REMRP A EBERREEN B A ZI 228 K. 2.4 B FE.RE
(fluoranthene) \EE.Jii (chrysene) « =3 4 35 F R b A0 BUE A1 2 N8 45 T R 95
B IREANA W E S0 AR, DL I B R 28 T JE VB R R 25 S AR R
[0052] SR HUARH 5 7 e 2P0 2L 1 BAR A AT 2 4% [ WML 0 | o | =W (IR Bk | Siee bk | e g
Ik 250 (naphthyridine) HRME, 2R FEIRIG . 2R FFBEW; Y IE L2 (azepine) « 2K FF 4
Y- Wy R Wy R Wy IR IR | — ORI B ZR A I M (dibenzophosphole) « R FERIZRIA I — )
(dibenzoborole) 5 HF R A Y BUEAT 2 ANTEL TR 75 &R B SR LA
7 A ) T 45 L, 0 P L I D | MR TR I L R R IR L B 2R IR Y B s A
AR 2
[0053] & [ 31 75 B IR I AL A R 05 A R 2 PR AL T 05 A R A 22 1 T2 5 T ) 485 R 1
75 B R WA VIR 2T A B SRR O TE 25 05 B R I 45 0 IR 2 ~ 6 5 BRI
SEMIA R 5, BT 4510 5 & R A nT M IR AB T AN [R] , ] A 05 & IR A i 5 5 0 iR TR A
I o 45 1 75 B IR I AN B0 K 2 2~ 4, BEARIE Y A2 2883
[0054] P 2 25 5 B e L 1 BRI ] 2% B IDEOR VR = 0K OR R L ORISR ORI,
ORFETE L IR HE S IR TR IE  FEC P28 UM P 0 SR R MR L 2R B Wy 2Rk
WE R R IE | DRI = DRI | DR TR R IR R TR IRIE Wy | R RN e | R
TR U A R X IR PR S T L A R I MR Iy R R AR g e A AR R 2
[0055] iyt 2 5 R A A O A R A PR R 0% &5 05 A R S T LA BRI , 7R LA AR
A5 , D0 3% 0 B IE N BR A ~ 1 20 5 i VBR B L ~ 1 2/ e S 0 L U B 2 I 0 S AR 3%k
()& BB ~ AR e 2 BB ~ 21 e SR 2 B 2L B
[0056] it , 75 BT Ik i 45 05 5 RS 2N BB 0T, B an LA SRR, AT L B FRIR
B SCIR T4
[0057]  [{k5]

— Ar— Arp— Ary—

Ary

—— Arqg —— Ar Arj

[0058] Aryg

Arg
[0059] LA, Ari~AreR i R LB 75 B IR IE I B TS BRI .

8
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[0060]  7EiE K (1) 1, pRINL~5 ML A2 1~ 2 BE £ . g MO ~5 IRIE ) 20~ 201 B 5 v
NL~4 ML & 1~ 20 B pra LIL ) J2 1 ~5, ARG K 2182,

[0061]  7Ei#E X (1) H, Ri~Re 73 A BHAT R B B L ~ 1 20 g D R e 2 VB 36 ~ 18I 05
ORI TR B AL 3 ~ LTI 75 B IR AR PR L o DL IR A2 i B8 L ~ L0 g iy e e 2 B e ~ 121 05 &
RIEHE » AN, g I e 5 AT N M R T A AN AT, AT S ELEER 4 STIR S BOAOR , (H AR
B Sy i O

[0062]  Ri~Reff) HARMI AT Z 25 FE AL | 2, B (T2 L e 2 L TR L I L U L R AR AR T R
JRIE IO ISR IR e i, FR L (I S | g R | SRS (2R R IR | R IR | bk I
Poknga ik | 277 i (PRI L | R R IR R R | O IR Wy BRSO A IR R L BT R AR AR 1
B ] B ZE ORI IE i | i | IR 2RO WRORREL | SR Ib O | 2 A BRI

[0063]  ixX &t m] gk — 0 HA B, LIk B B S A2 A B L ~ A e A B L ~ 205 be 4
B BRI S EE BRE6 ~ 1201 5 BRI SE IR BB ~ 1 210 55 R AR , BRI ] B 45
Fe AR RS T VAL LS A R I R L | =R L SRR Ik
HE TR | 2 e R L | TR R IR R L R R MRy B UL o ER ~Re N T B IR AR R BR
F RN , BRI 5 B R O B IR AR IR G 00 R ZEL B L2 f U6 B TR RR
TEZE 75 B AL AR AEL B Lol Ul B LA AT B0 5 BRASE g i s 175 400, , 19 ] Ak 38 9 BGOSR
Ho

[0064]  7E3H X (1) H, Re Re 7y A7 M RO S BRE L~ L2100 IR I IR J = ik £ 6 ~ 1811 75
BRI FE BB 3~ 17 1 05 B IR 2R ik o DLIE () 2 2 BBl L~ 8 G i e e 22 B B 6 ~ 1 211
7B RIS BB 3~ 1 2000 55 B R AR FA L B 1AL B A RLAh, HoAth 5 BT il R ~Re b P 150 B 3
FHIA o

[0065]  7EiHZC (1) o, AR RN (La) T 275 [ CoBroHio K] 2407 () AR R AGe 2 o 28 (1) P HL AT
[R)2/ 2555 W | Cif = A, 0 m] J BIf 7= A, L 2 S5 L BR LB 45 1 45 & 8k 1 C1fig 7= A2 o B
& AR BT A Y T — B 3 B A B R AT 2 T

[0066] N &R AR I ke B 2L EE WS LA (R 43 F (Macromolecules) ),2010,43, 556463 71 ~ 25
6468 T H Firs K & B N S AR 45 LA B9 N 2 % (A=)

[0067]  [{k6]

[0068] Bf’“\ TSl e

[ A1
[0069]  RE@E LLCRR AL 22 & (Buropean Journal of lnorganic Chemistry) ),
2010, 55201270 ~ 552024 7T LA (ML (Inorganic Chemistry) ),1995,34, 552095 11 ~
2100 51 BT 7S (1) A G 9 225 TR DA R 1 s B2 Al (A-2) o
[0070]  [{£7]
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[0071]
CEAREOD
fabr
HELEH * &\;
\ ! CTHE

A2
[0072] DL R R ES (1) a2 FrR s iRl bt it &9 BAR 5], B A2 B A L
HL 37 ROt T BB AS R 8 TiX b 54

[0073]  [{kS]

10
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[0074]

10

9

6

14

b |

[1k9]

[0075]
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[0076]

[fk10]

[0077]
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[0078]

32 33 34
[0079] AR MIIIA LA A Te A IR RS T AL 2 A — DA HUE S, Bk
ARSI AL 2 RO Te M  ZAHLELTC R AR AR 2 B B 2 DA AR R B
1R AN S A AR EE IO ez 2 R 2 B 4= . ok
Kb, FER ISR IR DR 5 TR E A 506 R0 IR O R BB e R e 2 2851
RCIZ I AR RL, I AN AR A e B IR AL A FE AR SR HH 25 0 BB IR G AT HLAR EH L
£ RIS 56 SR DO A HLAOEM B DL » P 0 2 8 FTBOR AR RE & B
KEHEEREN MR —F BA AR & 5 s A b AL SR
TERE R ILIZ I S A AR AL ST N S A RO B 2R AR AR R
[00801  HL, o fil A & W (0 A5 LHL 37 & e e A R R A HLEL TS AR A D B o
[0081] A BRI AT HLELTCAF A SR b T J= 8 (¥ BH AR 5 A AR 2 TR A 35 & D — S A ROt
JZHA R, HE D DU RS AR A P 5o AR AT R AR
JZ2 B e = 2 XA R B B4 2 S A AR WA AL S RO n AR R A
P s R SR i 1 NN R P 7 G R R =
[0082] .k, — 1 2> BT 2K I X AN & W A9 AT HLEL T AR A 25 4 T A U8 B (A 1 (1 A
HLELTTA I Z5H 7F ANSZ 2R AR AT IR 72

13
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[0083] & 15 37~ AR I B v i {5l FH ) — R KT A3 BILEL e A7 140 425 4 48] ) 300 1 P 13 A 2
TR 3R R T TIEN R AR R T TG |2 SRR ROGJE 6 R L 55 = TR IR ]
W AEAR R B AANELTTAF o, AT 5 200 E R mAa S S B2, m B KOt Z 58+
i 2 < [ AT A5 73 PR 24 2 o PR 324 2 P 4 N 22 RO 2 (R BH AR S BA A A E A = AT
7] [F] I 9 N 2 o AE AR I A ALEL T AR, A AR L B AR O JE S R AE 0 75
Z, 2T LHRZEUSIME, T RENMERE B FEANGRE, il — B AEROLES
WL 3 N RS2 2 (A B 3 B AS J2  3ah , B RGE AR R R R T 0EN B 5 2 R
EEREBNE , B FEANMERER " FEAN S FRmEIME R TSN E .

[0084] 4k, WA A S E AR BEE ), 7RR0, A 7E AR BAK)T E B AR T i =
6 K IGJED T TR A B2, FE X B O T, A L7 2R N2 B E AR =

[0085]  —JEiR-

[0086] AUk BH KA ALEL TG DL () 2 SCHE T AR b o 0 Tz AR, R Reml R ), RE
H LART S AE A HLEL 7oA w5t F ) A BRI, 461 m] {58 FH D, 25 35308 03 BH R L o 0 S )
R o

[0087] —BEM‘&—

[0088] A ALELITAFH i FHAR AT AL M s FH A Zhik 80K (4eVEL B) K& 8 & 4. ST
G BCEATRITR A0 FL AR BT 1) BH AR o b e A2 4 o () HL A 451 ] 31 25 Au S 42 g, Cul V5L
A% (1T0) +Sn02. Zn0FF T HL M AL KL o i B, AT A 1D1X0 (1n203—Zn0) SF9E g i H AT
Hil1E I B T R} o 22T BHAR , PIRHE X 6 H B A) Joia R FH 28 9% B0 95 5 U7 V5 T R e, R
FIOCZINE T A IR R TR ) B 28 5 B AR S0 TE A AR D E G LT (L00umbA | 72
A1) A AE 25 B8 B0 B P s P AR A SO, 28 R P S ER ) TR IR ) A T TR Rl I 58 o B, R4S FH
WA HLF AL S YRR BEAT IR AT BTAS O0 T, Rl A BRI 7 =X i A O NS
TR o FER P FH AR R OGRIAE 0T, BAR I R 28 1B K T10% , 10 HAE N IR
Wi HBE (sheet resistance) MRIERIZZE Q /OILAT o 3ok, IR ARE e T4 81, 185 78
10nm~1000nm - {132 K #& 1 Onm~ 200nm ) 78 [ P4 128 £ .

[0089]  —[HA%-

[0090] 5 —J5 0, HAR AT fE A PAZh s 0 (4eVRLR) B4 8 (BN FIEASES R &
& FHMEA GV A EATTRTR S W AR BT o SRR AR A0 ) B A A5 T B2 | A -
Ba VB VELVEE /R A VBRI A VB IR A B/ TR B BB/ A AR (AL205) TR
VLV BRIREY) R E RS B B ATENE SO TSR AR 77 155
X EE 3 I VRS B S AR N D R e L R AR E S BN SR — S BIIRS
W, s ARIR A BEBRIR A B IR A ) VR R AR (A1200) TR AW B/ BRIR A
BRAE MK 3K S AR S5 R FH 2 B B B 5 U7 VT s R T o PR B A o 10 L, 1 S B AR 1)
Fre PR 2% Q /O, 8 S 18 5 78 10nm ~ 5um . JL i 1 A& 50nm~ 200nm ) Y& [ P %
o A, R TR R B S6E DL 5 A HEL T4 16 BHAR BCRH AR I AE S — & NE B &
BH DU e P 4 e T 3

[0091] iy H. , 78 BA Inm~ 20nm | J5 J546 v ik 46 Jag il /5 9 AR 2 I 5 K BHAR I 3 BH =R B 21 2%
(1) 5t HL PO B A R I B 34T A 5 BRG] ) VR 128 BH B30 02 BH B B AR, B2 FH G T i /R A BH
W5 B 9 2 3 B A T PR ) oA

14
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[0092] %2

[0093] ROt JZ AL FHAR A A AR IR 25 AN IR N0 23 7R R4 6 i A2 s Je
Jel Bt R B E A IO RS MR

[0094] LRI IZ AR ICFOCZ NG OL T » 5O IR Al AR E H & D — Rl e kot s
Bl DL AR R RO B FITE 2O RO 4R, 8 MR

(00951 ROtJEH R REATRE AT E ALK (1) Fr o i SRRl GE (b 54, nl iR 96 Ak 2
LR SRS MR KN, DA AR n] 3k X e vy o 3 m] 2 28O IR AT A ) L 2R I ERE AT AR )
FRIFBKMERT V) IR SR HIRAT A ORI (polypheny ) RTAEM) . 2R T T A4
VUZREE T T A B R EAT A S Rm AT 406 05 TR a Y IR AT
A R AT AR )RR R AR B A (aldazine) FTAEYD LS BERT AR IR IR AT AR
Y XU 2 S TERT AR WY BT A 2 S I T mE T 2R R IR E T AR R 2
Mo RERTAN) . EREE LS TR ERE AT AR 55 B R IR AR S 8 A MR AT A M ) <
& 2% 5 ML I R B (pyrromethene) iTAMII < IR 4% G40 W 12888 54 I U & 4%
TP RRI S P& R 555, REDY VR (polyphenylene) (IR ZLRFER G A
Y, A HUEELERTAE VD SE - LIL I AE ] P28 4 5 057 B IR B W) R LR A &1 . R ZL i
FFREE A S BRI T B R B ) L S RS A RS A, ALk

(pentacene) «JE R BB IR O8I [a, j1 B 28 3F [a, h] BO2R9F [a] IRV OR RS
HKVEHRE (anthanthrene) V2531 [2, 1] SEFEMR , a—25 JERE (a—naphthaphenanthridine) .
FEFMEM (phenanthroxazole) MW I [6,5- ] Mk 2 3F 25 JF HE 0y
(benzothiophanthrene) 5. EATH AT B AT b bk 05 B L 05 T 0L . 05 B A M LR
=

[0096] ROtz Bzt AR RE AT AT A8 (1) Br R s B9 AR A GE &4, rT AR PR AR 2
L ) SR 5 i 3R A0 5 DR P T 3 P e T AR L TR TRV B TR YR SR
6K 75 e SR A 406 5 I A Vs AT Y, NN - 28NN - 4,47 -
ORI 1 - RS B IRIAT R, L= G- R R 5 (111 AR L B E A K
&) (metal chelated oxinoid compound) , 7% 24 3 2T AR W) 55 XU £ 4 3 40T
AW VUZREE T AR AT B RT A B SR AT R AT AR L LR SR E AT A
NIRRT AR R AT AR S g AT AR ) LR R IR E AT AR L ORI R AT
A RIEAT AR S BRR R AT AR IR AT AR TR A M R IR IR B (polypheny lene
vinylene) fTAEM) RN IRATHEM R ZIRTHEN VR CIRMREAT ) IR E {75 F o
FEAFR 5E o

[0097]  ZE4% PIradk 5 56 A AR FIAE 6 KOG Z), A& ARMBHOIB O T , 5RO KO
BRAMERICEF I S HARERN0.OIEE% ~20E 8% LR Z0. 1 EE% ~10HE
=% WTEH .

[0098]  JE 1 OL T , A HLELTTAF B FHAR « BB A~ FLBICRS HRUARrvE N 22 RO B, AE BUR
AR BT S H RO o AE U E N A MLELTTAF RIS B0 T, BT AR ) B, 25 % B
WO BB EURAS , FIRTS W BB N =R A e ARl (Advanced Materials) )
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2009, 21,4802-4806 1 i/~ B AE , O A € G R I i FH T & [A) 84 (intersystem
crossing) M ffRe EHKIT (transition) R = HHASGE HT - EA-—ERE R
(triplet—triplet annihilation) B¢ EE B AT 18 R 7] 5 #E (inverse intersystem
crossing) A EFUR A TS H %8, RILHE HE1L (thermal activation) JEIRWEN . AR
B A HLEL T ARt AT R B HH 1B IR %t o FEIX PR 00 T, AR AT A 35 2 6 RO S B IR 2 RO
I o o, AT RO — 89 BUE # ok B MR RO

[0099]  FEROGENEICAICZRITEOLT , K6 E A E B OCH R A5 FAEM R B
ROCBIRFIMELRT L & A& B S kL, Frid G ile e &M &k 5 57 V5.
VR VBR VR BRI R MR D —Fi )R .

[0100]  fLiki Bt A& RAIA T2 A lrE & B R EATh L& B I (bpy) 55
48 E 25 1r (bt) 2 = acacsZE A2 PLOE L5 48 S 025 . DL R Fonix Be 28 A2
B HIHF AR T TR A

[0101] [{k11]

16
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[0102]

e
Ry R &3
e S TN
L3 Nt
O A {

SN e i ) 3 RN i
e ] Pamr
Sy N, 2

R X 7R, Mg
Ve wj_;::ﬂf 'm& M
2 . I G
Ry R,,' R cHg‘ CHif,}Hs \'\-;‘"'“ o

[0103]  FriR @t RO I R G2 B & A & N2 E & % ~ 40 & % Lk 2 A5
8% ~308E 5 % ML HE A E .

[0104]  fERICZ NG RICZEIME DL , K IG)Z B FARM ML ) =2 A FH A & B 1S Fie
I (D) Fr s BN b &4 Hoh , 48 R0 )2 LA AR At AR 2 A B2 o 48 A 20
e SRS DL T 5 &6 2 B3 I A4 R AT Dy &R B B Bt 4K 5 P LA A G A 3 44 44
Bl 1 L, AR AR AR EE A A 4 5 o Ath = AR A RE I o 340, HRTHE 2 FI AR R 2
IFH A A

[0105]  FESNAIAT A A RN EAARAL E9), L i 2 B = 7L S Re 7 R Hase 71, H
By IE AR BAAL , 734 B R 3 I A B A &4

[0106]  Jht o L Athy = A4 A4 L AT HH AR 22 o B SCHR S5 T 3RS0, PR AT o B ax e v o =4 A4 LI
BRI TC e PR 72, BT SIS AT AR 40) R R AT AR 4 — R A A TR YT AR ) I e T

17
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AW RIEAT AR | 22 05 R BRI AT AR LR R AT A2 LR R ER RT AR  OR T A O
HIGATAEY  E IR E BT A RO HEERTEY SR A  ET A '
(stilbene) RN HERIERTEN &R =R AW RO IGR AW 5 &R IR
FE R AW Ak RIS R R e fir AR R AT A BORER AT A AL E I
(thiopyran dioxide) fiTAM) %5 IESF I 2R VYR IR BT B AT A4 . 8—F2 B nde bk (8-
quinolinol) fTAEMIN & B4 AW E 4 JR B R FEIEME BOR HBEMET M & B 45 &1
FrRERI S P& B S R /AL AW IR (N-2 G T ) B4R 2R i RIL R W e
Wy SR W) FREW T )RR AR R OR CIRAT A R Ui R S m T A
[0107]  RIGZE R ARG K IG)E  REIR RO KOG )2 BUB G RO E B R 3, ik 1 22 't
RGIE

[0108]  —JFEANJZE-

[0109]  FRiBVENJZE RN T FEARIK B L R B2 i A6 e T BB T AR S HLE L A
L, HA T IGENE SR FENG, AR T RS ROGEBCE X 5z 18] RS K
6 Z B A E 2 0] oV EN Z AL B E

[0110] - 5XRHIY)E-

1111 = RFAESE 78] X ERF A 55 2 00 Zhae , HoA & HoAA 5 11
Dhge HAL S 7 g6 77 31 B/ 22 SRR A R, AT e f e - HRR £ X s i 1 5
A RER Sy U <

[01121 Pk & A8 2 PR 42 Al A & I iR a2 (1) B 2o B S8l e Ak & 400 , 7645
BRI A P T HoAtAT S A L2 S 0T, A AR A i =2 SRR JZ A L. 1 HL, 230X
BEL 44 2 A4 L m] R0 75 2T Ja 3 (1) o A5 22 B R

[0113]  —HLFRHIY)ZE-

[0114]  Prif FFEH4 ), & HoA &4 X st BA& S i 1958 7780 B/ A kL, ]
A g ] HBR £ 7 iR s i 5 KA S I

[0115] L FFH T ZBIA BT AL 228 s 1) 2 7R /2 B A R o F - REL 44 2 (B T JE AL
1 A2 3nm~100nm, 55 L% A 7&5nm~ 30nm.,

[0116] - FPREIYZE-

[0117] PB4 )Z 2 AR £ 76 &6 2 N 2 S S L 45 G = A - B e
HA, i A B S 1) 2 T 48 N A 2 1 AT A R MO R BN E KRN A TR R R
FRYRE R W RE $4 2 ] 5 R 2 AR T4 N A SH BN B AR AT P AT 2=, 3 AT ) B e N 22
o

[0118]  W—FFEES)ZHAF R AidE X (1) Bra s i 28l be b & 4 , HoAhd4 RH5 a7
21, 3- IEMEIE R (mCP) BRXN (2 FE-8— 4 FE M pk) —4— 2R 2R AR (111) (BAlq)

[0119] -2 5UfLdm )= -

[0120]  FriE 7S ALz , 0 & A &5 s Dhae 0 2 SR S b L, T I B R R B 2 2
)3 AL 2

[0121] UL HA BEE A 2 BT NBUL S L B R BEVE AR 3, AT e
YIRAT R AR R ATE FR 2 OB S bRl ] i FIE R (1) BT &R 4RI etk 54, 4
T ) 2 B I 2 BRI AL G 0 P I BT R 3 A FH o AR D9 AT S R 2 S0 2 AR S A L, A6
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WIT] F1| 25 = AT A ) E R BT AR ) R RT AR W) L 2 5 R BRI AT AR A T R R T AR 4 Bt
MR R AT AR S o8 AT AR O BT AR Y R B A B ER AT AR ) TR AT AR OR A
BEEATAEY) . ZiET Y ETEY S ERTAEY R RS AT Y R e BRI R RS
TR RN Ry SR DL A AL S 5 IR G A SR
WAL B, EOLER 2 A &R = a4

[0122]  —Ha k)=

[0123]  FrigwF &%=, A% A EHE TR hReA L, ] 1% B B 282 2R 1L
i)z

[0124]  fE N FAEHM R (EAFAEFAEZ SCBE B R AR 00 » RELE A B BIRIENT
HL %18 2 RO 2 19 ThRe B AT o PLade (1) & A0 L &5 2 A A8 AR R B =X (D Brak s iy
BRI EERT AN 7] H I AT A FNR A A P g BT = A A 9 m] B 28 A A AR 2 A
V) BORBRATAEY) . B T A IR P % (carbodiimide) V.25 3 B BEATAE ) A
R R SR BRAT AR T T AR S o A AEFTIANE IR AT A R IE R ER () 4R
S AR S e AT AR B DR R IR KA (quinoxal ine ring)
(1) e g IR A7 26 )t m AR L AR SR e o i3 — 2D i T AP X e bR 2 N B s B
BT IR BE A LR A A 1 L BE R R

[0125]  [sjiafsl]

[0126] DA, Jd sk St 461 0] A i BH N DA SE 1 41 (1) 1 B, A BH 98K FE AR 5 T 1% L S it
i, REEASE RS WIA] DL BhT 28 1 28 .

[0127] @I AR B s B B8 26 G CR A AILHL 39 K 6 oAt A BB AR B I Be AL 540 «
Sh G T 5 Frid Ak 2E BT B 4 5 5 B

[0128]  SEjififi1

[0129] A& @1 () S ST & AL S 41

[0130] [1k12]

[0132]  FEHAMEET , AT (=285 28 (0) 1.72g (0.00149mo1) 4—yR VU IR Bt be
34.3g(0.0825mol) X (=T Gk L) 2,8:25.0g (0.0412mol) 1,4- & £E300mL , 7£120
CRIRE— B o I VARV E 2 =5 Ik 5, SR ER T HH A 465 it , R PR ek s 8 R e 8 v 0ot
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T A3 B AR B AT 24k, 34313, 0g (18. Tmmo 1 . = 22 45 . 3%) B Jy A (A [f] 44 [ v 8] 44A
[0133]  ZEE/SEEE T, A ZEHILE2. 23 (0.0186mol) « B 2 229mL, 4 H: 584> VA fif )5 V76
N,N-H R OR %2 . 34mL, 7R 8 N P30 B SR S5 I 1 [E]4AA 13.0g (18.7mmol) , 7120
CPERE— M B S RIS 212 IR NI IS, JEHUAT AT HE I 45 8 , X A3 1 [ AR 34T 45
SZliAk, 3R188.01¢ (9.83mmol 7= Z H52.8%) 1E A A B AR AL S 1 HGFD-NS,m/z 814
[V H] -+ H-NMRII 52 485 5% (U5 P 88 - CDC3) sR T2

[0134]  SEjiif5i]2

[0135] A HE Q1T /Y e BT & Ak B 43 o

[0136] [fr.13]

R, ﬁ/\\wl
E\. /‘//‘
,n""("\\'y/ \\‘(/‘/ SR \f N
il | N é. o /AN NI 4 B
Lt s £ Segie ol - U
: W PR E
8r s \[ o H B
k\Q,‘j ‘\3\\\'/./
g8
® -~
e &N N L.\« 1;”’;“
,:»’ \‘\\}? N % {,{/ \\\ :i)i ,!***ﬁ\
4 4 & Y oaac
N T N ﬁ\ S i N ¥ 5"-\%1 7
BN i /’:::\, . P PR o T /;,_-,.‘\\ i <\ i
¢ sl ) S N N
S PN " y N L
-6/‘ o \B,- \3 / \r*"“ \‘.‘{/ p—
: i : AT T A
[0137] 8 \ / el L Nt
) ; N
( 4 /\‘:Zt‘( \C} i\ R
\ 3 Nag
RN \‘\‘ 3 e
I
W </ N G
/4 \ Si {,, ..... \\, i i
SR d
i 7 i N 77 [
NN N<\ . {
it 8 SRy N
i \\\ i \N¥ B e R R
s o B\ i j
N b St
>("“ N T/‘ _’:::::\
7onNesid N
< e Sy 7 /
Nosssas I N \/”
I(\'; f"{/v \l\ Nezzzs,
2 i i
t\\"%v‘)

3

[0138] ZEHAHE T, MA2,6- M E63.6g(0.268mol) Y 5& kI
(Tetrahydrofuran, THF) 1080mLM#4 #1 % -50°C . Ho 5, N2 . 69MIK) 1E T 48 O e VE W, -
50°C N HEAT 27N R o 78 P S B4 38U B Vs T-THE 240m1 5 — 2Bk 160m] 1 (1) =
IR IELTT8 .48 (0.266mol) o Ho 5, — (022 2 FHE 2 = I — e — 1, 7E T3 00 S RV
oh— i F 4 1 NN 24 B2 2.5 (1000mL)  INSREZ (1000mL) , Al FHZ& 187K (3 X 500mL) i 4 #L
JE AT BB - /KRR XS AN Z AT TS, R B IR B k40 19, ek R 1R 25 VA 1 - R
Fek B 5 A (B V0] AR IR R 1R AT 204 , 3R 45 18 5g (44 dmmo 1 P2 2N 17 %) 1 Ry (1 (o] 44
(%) H [A)4AB

[0139]  FEEAIE T, AV (=R E ) 48 (0) 665mg (0.575mmol)  H1[A] f£B28g
(0.0672mol) X (=T R 55 2,519, 4g (0.0320mo1) . 1,4- —IE4E245mL, /£120°C T
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PEFE— I R R NI R H R = N 1k e, BEEU AT I 45 it G A el R 2 o R 4G R
kB A A A T V20 BT A3 ) SR iR AT Al , 3R15 12, 4g (17. 8mmo 1 77 28955 7%) 1B A F[#]
A [ H TR 44 C o

[0140]  FEZRHEE T, IO ZEHLE2. 0g (0.0164mol)  FR 2R 200mL , 1 H: 58 4= VA Al Ji= ¥ 0N,
N-HREIRA% 2. 12mL, 76 S0 N BEFE30 4380 AR TS I R [A1AC 12.4g (17.8mmol) , 7E120°C
T R R BV E B = ORGSR R B 4, R S o RERR A AR
VERT AR I A M 3EAT 44K, , 38152, 6 (3. 19mmo 1 72 N 19.5 %) VE A A (AR & 4
3. FFAPC1-TOFMS ,m/z 816 [M+H] +. "H-NMRII & &5 5 G5 VA fit - CDC1s) sn T3,

[0141]  fK4EFTIA A MM A& AL G110 AL W16 AW T A EW22, KA &423. 7
AN, AR R IR A1 ~ LA IH-ME L B AL &)

[0142] [fr.14]

[0143]

_ H-3 H-4
[0144]  SLjitaf4]3
[0145]  {EJE A I JZ 9 70nmiP) 45 7 1 O BH AR (1) 3% 3 e pi -, R B S 8 B VAR B 25
N2.0X107°Pa’F 2B W 5, /E1T0 A5 CuPCI 1 A 30nm it J& 1 1 28 7IE N2
HIR S B a-NPDJE R A LonmP) & BE AR R 2 7 S 2 ok A5 XL S )2 b, BEASIRN ) 26 8%
PEHEAT 3L 2R AR N R 2 I EAARR R CBP 5 1E 15 245708 1 (ppy) T A 30nmf) J5
FERIRIGIE o 1r (opy) st BEN10% o JLIR L, FE R DGR FAGAAE YD LI BN 5nm) JE B2 T AR
2 BH A  HIR G B AL s T i 20nm ) )2 RS T N & dm 2 « i — D AE A&z b
WELIFFE AT . Onmif) J& B AR N FIENE B, R FIENE B BAUE N 70 J5
FE A R H AR BT A3 B A ALEL TR B A W 19 2 M R« 78 B L BT A HLEL TG AR, 78 IR
S 5 R 2 BB I FENE , BAEROG)Z 5 5 2 2 BB s 7R £ )2

[0146]  {EFT1FHIAALELTTAT b 3% 422 &1 350 e Y05 i e I ELVE L P 5 465 SR A B A7 sk L
TN R I CRE T AE R R, SE 1 LR B R AR R ORAE20mA / em” N WK BN (K4 (RTHEEFE)
TefF RGO (emission spectrum) K KA 9530nm, AT HIZRTFR H Lr (ppy) st K.
[0147]  SCita )4 ~ SE e 45119

[0148] i AL A3 AL B0 AL A6 ALEWT AL EW228 4L W23 B 1L &1
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T AE 9 STt 451 3 H 10 2 7 BEL £ 6, Bk 1k DA 4055 St 491 3 [R) A b 3 47 1 61| Bl A HLEL oAk
[0149] L1

[0150] ¥ s ts) 30 B 1E A Fe TAE 5 2 AU AL qs ) I8 A5 9 26nm , T A1 B 28 N PE 42, 15
e DA &5 S 491 3 [R) B R AT it i Bl A HLEL T A

[0151]  bhEH2~ L #4515

[0152]  {f itk &1 AL A PH-2 AL A -3 Tk AL A 418 Ry SE it 51 3 v 1) 25 7B 42404
KL 5 M DA A5 552 e 461 3 [R) 5 b gk AT 1 ) B A ILEL TR A

[0153] & SEJE M3~ SEHEHI9 Az b B 1 ~ EL 3 49 5 BT A3 1K A5 ALEL 7oA, 55 S e 451 3 [
FERBBEAT PP, 45 RN BV B A R LR RO GHR I o D5 4b , SE i 451 3 ~ STt 1917 A b e 1
~ b B4 5 B 43 B9 A ALEL T AR B9 R 5 6 15 i AR K 3 1 5 30nm, il B 8 AR R H Lr
(ppy) sl Rt o Ty 4N, S 9] 3 ~ S e 491 9 J% Lb e 4811 ~ L e 4615 b B A FH 1) 0 2 1 32 4 b
£} ~CBP,

[01541  [#1]

[0155]

(ed/m”™) (V) CIm/W)
S 3 Haxup 3100 8.2 5.9
S 4 &4 3 3400 7.9 6.8
LR 5 &4 10 3100 8.2 5.9
Sehits] 6 &% 16 3000 8.2 57
S 7 &ty 3000 8.0 5.9
St 8 a1 22 3200 8.4 6.0
SR 9 Hédn 23 3000 8.2 57
L) 1 . 1120 R.7 2,
LL A 2 H-1 1300 7.5 2.7
bl 3 H-2 1100 7.3 2.4
Lhase sy 4 H-3 1500 7.2 33
il 5 H-4 2300 8.0 4.5

[0156]  #RAER LT A1, 5 3 ARAT A R RAARHE B 20 1 S fs AR BHELAM A 54
(I LE 345 2 L3491 3 B e 4914 . B b B 5 AH L 1T 5 5 45 A 22 B 16 AR B Al e A6 & 7 FH -T2 0K
BEL 424 22 1) S il £91] 3 ~ S it 919 S /st R AP e e

[0157] [k b i ] 1) 4]

[0158]  ICT- Ak BH () &R A B A6 A4, e it 3 T A MLEL oAt B v AR J PR RO =
BRI R P i NSNS R Y2 i L e i SR B v & R K g R v [ S A S
H, A8 FH P i 5 ot AR A HLELTT At AT SEI0 0 8 R 6 32 H R 3) 75 i K Tif A P
(K145 HLEL oA
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