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B R 2R
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[0001] A MW ST A BB e B A S LS T2 S WA AL ECROL
el EEAR S, AR X T AL RSO B B AT EGE 9 O e i S L
LoE A e S IR AL EUOt 8

HEREAR

[0002]  AHELHEPAR B gs (100, Wde B gs (LCD) S5 B+ st (PDP) 37 K 5 o
#x (FED) &%) , AHLHEUAOL (BL) 288 BAT R IR] S 2540 L &5 P TOLH B m 52 L SR
(RIRR A o P O PR P e 238 DA S AR Y B B L R bt o0 7 40, DA AR AR 5
e (D, BERESR TV 55 ) (DR, BUE RN Bonas ISR ) SR E B OL I,
[0003]  JEIH, 24K ELUR HE R BN 2= A AL EL #8440, ACBH AR N B2 7R A B BN 1 H
FHEATE K F 700, B, 7 (excitons) o 2T R BIFRE IS, W5 2 AH N T RE & 5%
2 RICHEL, H IO,

[0004]  “h T HemAALEL 284F Rk BE AR 2 T, H M Eastman Kodak Company [#] C. W. Tang
S I AE T S A S H AR 2 TR T B IR AT AL, i B T DAIG L H 3B 4T 1 A HIL EL #R A
(C.W. Tang, S. A. Vanslyke, Applied Physics Letters, vol.51,pp.913,1987), %% H T A
H % JZ MR A L EL S RA VIR — BT HIE AT SR A L
EL ZF I XL pe A 75 i -5 W A R I 7 25 0 B8 UTAE 9% o A8 2, B e T g JE A 8 B 85 4 i)
e M AEL (host material) 4 &S ZM BB %5 ZM B &5 1, &7 2Tl
HARAL o PR RS PR BRI, A4 L AT BB AE iR BRSP4 i, AT AS BB Hh 4 50 2%
(ERiP RS

[o005]  HHT &I T A ML EL 284 B2 7AL S b4 Bk e A 1] B, (8 ] A3 A 1 S DT AR
JS ) R R AE A 2 R L 22 T T AN RROE , BT A2 FR T AE 28 SR BT I AR g (70 8 T S 0o &5 o, e
PR EIIN 2 A8, AT S84 ) RGN SR A o B4, BERR A RUAS RO 45
A BEIZH I, - ELAEAE R RS R AT BR S BN, A AN B MR IR A

[0006] A}, HT =HARER (triplet energy) (K, M BECRCABIRIA ML EL 284FA
PRI RO R R AT R = AR ) = B S, ATTAS BH BB FEAIC T 28R (0 RO

EZIAAR

[0007] A ]

[oo08]  [AIUtL, A BRI B A5 A A T AL EL #544 BIA A2 LI & AL & A Al
EL 2544, Ik & B A i B i AR e M s A s e se 77, I L, R A
T H ) = AR E A AR ROGE I 44, A2 7B B R G RE

[0009] AR B S —A B FONRMEH TA ML EL 284 L S UL & A A B A AL
LB EE 2SI mT # A W B AR S KL
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[o010]  HARHFZE

[0011] AT 58k Bk BB, R — A7 msett 7 H T AR BUR LS R &4,
Frid e &9 DL R st 1 20K

foo12] [ fk2Ea 1]

[0013]

|

Ar?
[0014]  7E4L2ER 1 A, RUFD R 4% SbAH R BRAS I, 9 HL R A0 R 245 B A o SR 7 B
B EUR R C1-C30 et 3 [ L B B AR BUAC ) C3-C30 I e Jik ] B R B AR BUA R A C1-C30
TP foe 3 [ AR SR BRI C6-C30 75 3L [ 338 BB AR BUAR I C1-C30 2% 75 3 A
A, 80 RUFT R (1) 28 A — ANk — S RS FE B 0 i S A AR B IR AR G, DA i AR
R B BIHE A C3-C30 FRbe it i A BUBUR BUR B A C1-C30 ZR B bk 2k ] L BUARERCR
R HIHE G C6-C30 74 20 A B BURBCR AU A A C1-C30 2= 5 L[4

A
(0015] RS RUGIGHIFIBA, 36 HL R RO E b, —N ek
A

HUAR Y C1-C30 fe i Jk ] B BR B 1 C3-C30 RGeS ] L BB AR B K C1-C30 2%
ot e I (] B BER BUAR (1) Co—-C30 F5 I [A] L 33 BUAR B AR BUAR Y C1-C30 2% 75 L R A 5
Hod, Ar®AT Ar S8R RIERAS ], 3 B Ar °H1 Ar *8% (3 207y B E R AR €3-C30 42
FEHL B B R BUAC Y C3-C30 B e 3k ] BUARBR BRAR ) C1-C30 Z4 ¥R ket SE 1 L B
BRI C6-C30 75 F 5L A 3 B B AR BUR K C1-C30 243K 75 3L 3L A, 5 A Ar °
a3 A 3[R L) () U — i T AR BUR B CL-C30 2= b S L A | B B ER
FEUR C1-C30 Z& 753 FE H 5 P

[0016]  Ar'Z% Ar “PEtAHFIECA R, 35 H Ar T2 Ar *% E ST HEA B BUR B[ €3-C30
ot 3 ] EAR BOR HUAR K C3-C30 PRt 2 ] AR BR BUAR 1) C1-C30 % PR 3 5k [ L B
FRBLAREUR K C6-C30 75 3L [ B3 BURBUR B K) C1-C30 Z-BR 75 B3 [, 503 Ar' & Ar*
BEAT R, 3 () 3 1R) 1) S0 — RS T R EABIOR B CL-C30 2 B e F ik [ Bl 3 B R ER
REUACIY C1-C30 Z8 5 3L H, B Ar' & Ar P& D — A3 S HEE N R R T B
B R JE AR, DA B BOR BRI A G C1-C30 R FRe kB[] | B3 B ECR AR
[IAE & C1-C30 Ze 35 LI

[0017]  MRHEA KR B AR S it 77 =, RUAT R 4 teAH R BAS [, 3F B R AT R “4% (3 Shor
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HUACECAR B C1-C30 Je 4 2 [ B BCR B C3-C30 PR ek 5k [A] L BRARECR LAY
C1-C30 & FPRe kit A, B ROA R 1 2 /b — ANt — 2D A b HZE B I e S 4 4R (R85 i
TR, DUE BCEECR B CHI AR & C3-C30 ket dk B BACER BRI A & C1-C30 28
ek [ BURECR BRI & C6-C30 75 2 1] B BUAUBOR BRI A & C1-C30 2k 77 2k
HLH

[oo18] Y AT T T éI;N—"Ar” iC Rt

[0019]  Ar'"" HUARBARERIH C1-C30 km%%l Exﬁdzﬂxﬁaﬁ C3-C30 Hpr L A B
AECR HUR K C1-C30 22 PR e 2 At [ L BAECR HUAR 1 C6-C30 75 2L [F] L B AR ECR HUAR
(1) C1-C30 F75 5 A 5

[0020]  R™HN R " Al R ECAS [, 9 H R A0 R 5% [ oz oy &R - B BCR B
C1-C30 Hr 3t 3 [ L AR AR B K C3-C30 PRl 363 [ L AR B R B C1-C30 43 e 3
1 BB BRI C6-C30 5 FE AL [ L B HURBCAR BRI C1-C30 2855 AL A

[0021]  Ar'Z Ar "4 b EIEAS [, 3 B Ar "2 Ar % @ o7 O BURECR B €3-C30
fe s AL A BURBOR B C3-C30 BR et L [ BUARE AR BRI C1-C30 22 PR Je JE AL A L HX
REEAR BRI C6-C30 75 3L HE A B BURBUR B C1-C30 25 JEHE [, B Ar % Ar ¥
a3 Iz, 3% [A) 8] 5 U - — B AR ECR B C1-C30 Z& PR L2 A | B3 HUAGER
REURH) C1-C30 Ze 75 FE L [H] 5 DL K

[0022]  R'%E R "4 b AHE BEAS [F], I H R "% R & [ Mar o &R 1 BUR B R BUR K
C1-C30 fe 5 A BUARECAR B C3-C30 B e ik [ B RBOR U CL-C30 ZR B e s
A BB B C6-C30 F4 5L A L B HURECR BRI C1-C30 Z& 74 L2 4 .

[0023] MR A K B HIPLde st 7y 30, RN R 4% AR SR ], 5 B R R0 R *4% [ a7 A

7 Rm Arg
. -, : Al.11
H Ar12 E4 —C> R12

N s

FROFTR R B> —ANBE— 2P A HEHE B S AH AR B S B0, AT AR B R B
ARIEIHE & C6-C30 75 AL ] B HURBUAR BRI A & C1-C30 2835 2L 1] 5

[0024] Y'H ;é:N—Arm

[0025]  Ar" g HUAREUAR BRI A C6-C30 J5 358 [ | B BURER BRI 45 C1-C30 7%
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F5 A P

[0026]  Ar'Z Ar 4% A RIBASE, 3 H. Ar "5 Ar 4% B T O BUR R B Y 06—-C30
75 2 A B BRI AU C1-C30 Z& 75 FL L]

[0027]  R'%E R g AHFE BAS[F], JF H R & R & [ Mr i oy &R 1 5O R B
C1-C30 HE S5 ] L B B AR BUAR K C3-C30 PRI AL L [ L 33 BUARBUAR B K C1-C30 &3 bt
FREA

[0028]  FRIEA K BHMIHEE St 77 30, Ar' & Ar B8 BEAH RIS AS I, 3F B Ar ' Ar 2% 5 Jlv7

R Y2

g ; --/>f’ EARE R BRI C1-C30 st L
. -5 ! s
" RS ; \ N‘R”

BB AR B C3-C30 FRe AL A (4] AR BU AR BUARK) C1-C30 ARFFfredt FE ], B Ar' 8 Ar®
BEATFEE, R L R ) 56U 8 A RBAR AR C1-C30 83 Joe 2k [ B AR B
RERH C1-C30 Zo5 BHE A, B Ar' £ Ar "R 2D — A — DAL HiE 0 E U B
A BRI ARG, DA HURECR BUR A & C1-C30 Z 3 fedik ik [ | Bl BUAREOR R
MBI C1-C30 2857 FL 3L [T

[0029] Y N&EJE ¥R FBE ;{

[0030]  Ar'AEUREUREURH C1-C30 Hedk it F  BURBUR B C3-C30 Ffe kIt 4] B
RECREUR C1-C30 ZR PRk L ] BURECAR B C6-C30 75 F ik A | B3 B BUR LA
1) C1-C30 Z& 75 HE LA s PL I
[0031]  R™ZE R ILAHFEA [, 35 H R & R % @ o7 NS R 1 B EUR BUR 1)
C1-C30 it Jk A L BUAREA BRI C3-C30 FRe i B ]  FU AR B ) C1-C30 PRl i Bt
A BB AR C6-C30 75 24 [ L B3 B BRIV C1-C30 2= 5 HE 3L ] .
[0032]  7EAS % BH AR S 77 =0, Ar' 28 Ar P AR RIBRAS ], 3F HL Ar '3 Ar %% [ 0T
-
o Ar'E Ar "HETIERE, E L

R13

§‘<;\\>\R15 LB § 17
) () R T BB R BRAC I C1-C30 23 e 3 [ | Bl B4 ok B4R 1) C1-C30
IR, B AT S Ar TR RS AP S RN AR T B AL E BRI 1
I, PATE B RERCAR U I A C1-C30 ZR PR be ik ik [ L B30 SR ECR BRI A & C1-C30 ¢
PR
[0033]  YUNSJREFEUERET ;
[0034]  R"#E RE A FIECAFE, 3 H R "% R & [ 07 SR B ECR BUR Y
C1-C30 et A AR B AR BRI C3-C30 FRe Sk 3t [ . B3 BB BUAR 1) C1-C30 2230 45t
o= i
[0035]  HYAR B A HUAR K C6-C30 75 J 5t [ 1) S5 M A0 455 HUA R BAR HUA R (1 24 3 i [ L AR
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B B R I o 2 ] ARG BRCAR AR ) = I o 25 (] RGBS B ) 25 5 25 1] L BRGER R
HUAR I RS 2 [ L BB ARG SE SR 2 [ BUAR B B 19 27 2 2 1A L AR B HUAR 1)
BRI 2 B (spirofluorenyl) J [\ BUARE A BUAC I 0 A 2 ] B0 BUAR BOR BUAG G JE 2
(perylenyl) F:H.

[0036]  HRARELAHUARIR) C1-C30 2% 75 JE Ik (A1 1) S 451 ] A0 K5 HUAREAS AR 1) i g 5 [
HUAR B AR B Py g J 2 [ BB B =i 2 22 [ A B R HUAC () e oy 2 22 [ | Y
ARBUA BUA IR bt e 5 2 [ L A B AR HUA P o I Wy e ] L B A QB B ¢ M P e ]
HURBCAR HUAR DR 5 [1, 2-a] nkme 2522 ] L BURCECAR HUA 1) 28 51 ok e 2 25 1] L BB R
EA 1) g s e 5 ] AR AR ARG P iy W W 25 4] AR B AR EUAR (4 oy W 2 25 [ AR B AR
AR I R o [ L A BSOS A ¢ 2 S My 6 (] B EIOR HUA R g ok e R L [T L A
AR A = P 25 ] EAR B HUAR 14 DY el 3 25 [ BRUA R BSUAR B R g I me R 1] ARG
B A HU A 174 e == el R ] AR AR A 114 M = e e R [ L B R BSCAR HUAC 1 O 5 — e R
1 BUAR AR A 1 it P 5 5 7] BRUA R BIEAR HUAG 1 Wik W s s [ LA B0 R A P M A s
1 BB BRI e i 2 [ L AR BSOS B ) S mee s 25 [ BB AR B A v e s
B ECAR B 25 E 2 (naphpyridinyl) J8 [ BB AR BUAR 6 e bk Jk 5 (] L BA
B A HUA Py v Pt i A 2 ] AR LA R PRy Y g e e ] B A AR EARG ) T e i e e
o PLIEA FH I 2 1 9 BARECR B [ bt g 2 [ L BB R AR 1 s g R [ L EARERCR
ERAR ) =W J [ BRSO HUAC 1y W g e (] L AR AR HUAR ) bt s 2 22 [ A R B AR B
AR A I 1R Wy o [ L A B A R M P 25 (4] R BRI WK 5 [1, 2-a] M AE
L BB B 248 F R IR R I [ L BB A HUA P Wi el e ] A RS AR Wy
VR g i R ] ARG B oA HUA F Wiy Wag  JR [A  ECA QR A P P e e ] 3 B R R BUA
() R FE Ry LR A

[0037]  HR4EAKIIOLIE L )7 20, F TA AL EL S0k & 8k B T H UMMz
KA EY 1 24650 40 P REE—FLED) -

[0038]
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[0040]
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[0041]
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[0042]
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39 N - 40
[0043]  ARHEA K BH ALy =0, PR ALA AR ECR G (BL) 2344, Frid B HLEL #3SH A
KW PTA KT A L EL 28444 59 .
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[0044]  ARAEA KR WIHISLiE /720, A ML EL 2300 AT A5 55 — A 5 HAR LR T35 —
HIARRT 38 — R < [l I A AR Z A VUZ, 3 Bk B TSN A EBE M ANLE
DDA A AR KA K TA VL EL S &4.

[0045] AR AR BHRISLHE T 20, BN AHUEBEZ AN AR A S ROLE.

[o046]  HRIEAKRHRISLIET I 2 ANAIEEERGE, FFHZMEIETE— 2 4A
FIRATUTERH—MEE R BFENE B EHEE . 2 0EE)Z (hole blocking
layer) s R F RIS E 25 50U 2 AR S T ENE

[0047] AR AR BRI SLiE 7 20, KOGIE AT & A FAEFIB 34

[0048] 7 ai &R

[0049]  HRHE A K W I St 7y =X, PN AR L 2 A 5 A T b O 2R IR (R Az, o HL 55 Sk
G T LR R BT P I ) A7 DLELAT R0 AL B0 B, AT S TR 3 (%) HOMO AT LUMO BE = 7KF, I
DAL 3 3 43 55 HOMO AT LUMO i 3R4S 1 Al By | i = AR E M H TA AL EL #8454
[0050]  BhAb, A B AT @I AT R ik A9k oloE A HL EL 284 B AR e AT RO R,
FEEF B, s R A AR AT 5 RO 2 AR I 2 A R A R R SR A R )
=HEARE, dGE T AMLEL S RGEE.

R ] 152 AR

[0051] 255 T B BAFIAL, AN DA TR B HhoRs 58 5E 75 R S P g A A B R Bk B HE ) B
() AL, Hodp

[0052] ] 1 JylE B A i B St 7 STk (G B EL SR gl #L I -9 AL

[0053] &1 2 JylE] B A B by — St 5 SR A AL EL #5478k i 400 1]

BIALHEAR

[0054]  AIAT AR B EAT %5 A B O, I HA I B AT A 5 Fh SRR 0 it 7 =X i HLAS &% B
5 E Ut B4R (0 STt 7 2o SR, T 51 U0 BH A BR A AR K BH P st Uy 2, RLER A AL
AR (RS A AN G P (0 B A A A SRR AR . AN, FEAR R BRI UL R, 2 e X
HH DR AT 1 20 0 B W] REASDR 10 A R BH (1) 22 15 I, 428 B R 5 AT P 1 B

[0055]  [AIE, 7E DA BEEH H, R “5—" fl 88 =7 SR TR E— A0 5 e 40X 5 9F
St ARAS RLER R IS LA A I A AE BT BR il 9140, 7E AR BH I3 Bl P, 58— 2EA ]
WERR AR L, 55 HAE AT O S — A

[0056]  [A]M}, 23R BIF R — NS —HF Bl (formed) ” 5% “HiB (stacked) ”
I, AT — A AT e e A ) — AR A R B — AN R, B I AE S 2 (A
HMEN LB AL

[0057] FRAES A UH, BPHRAOFEEHLRR. EARARHE R, RiEQHE/ A5
(include) ” M“ BA (have) ” H - T-48 BAAEAEA FRE U HEA AR B = D 3R B E VA
PRy B R A A (HAS B ZEHERR R HERR I — P ek 2 A [FRAE BUE D IR B A
PF A B BRI A MAF B s e T Re .

[0058] [l YA 52 S0, AN SCHTHHOARGE “Iril” 2 S 45 s XU BB = 4.

[0059]  BRAE T A 52 S, ARSCHTFH IIARGE “ BRI (substituted) ” BB 2RI A
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W) (2 — AN A DL R U G s RS ] R AR A R AR AL C1-C30 st ] A
FEHEF] L C1-C30 RS S A L C1-C30 ket H] L C1-C30 etk FFREST LA A C3-C30 45
FEHEF] L C1-C30 PR et 2 A L C6-C30 4 JE L[] C1-C30 & 75 L HE A C1-C20 ka2 H .
C1-C10 =g et At A uE F L A

[0060] LAk, 7E i3 AL F] | FR AR R A A SR AR AL C1-C30 i ] C1-C30 FR ek e S 2 14
C1-C30 BrdEIE [ . C1-C30 Hp ik B fre 3k [F] L C3-C30 FRde ik dk A1 . 06-C30 F5 3L 3L 4], C1-C20
P SEHE ] L C1-C10 = e It A a2 JAE S A v, 78 LR 8 A BRI 00, PN AH AR
(R EUA AL T B T R

[0061]  BRIAES A E X, ASCHTHEIARE “Z% (hetero) ” MBI EAH 1 ~ 4 MEREFH
R E ge, iR 25 1% 3 T B NL 0. S T P BTl sl 4

[o062]  FRAE A B A CFTHBIARE “ FIRAA / HA 5 (combination thereof)”
TR DA B a1 2k B IBG, B A DA R BRI 48

[0063]  [RIAES A T X, ASCHTHEIARE “& (hydrogen) ” B ESZFR A MEU -

[0064]  BRAEF A 52 X, ASCHT I BIARGE “Ie bk #1728 B2 A5 e il e id L 14

[0065] ek B A] A HA A OB B = B ) “A T b SR AL [

[o066] itk A A N HA 2D — AN EEE =8 1 A AT A7

[0067]  ARiE “WHitk (alkenylene group) ” B EIB7E R /DPIANER I FH A 20—
Bk — BRI B RE ], ARG« HUE (alkynylene group) " B 1E 2/ Pk J5 7 1A) H
HED—A - ERE . Tib G BN EE A AT, Z e skt o2
M) B BORIRE

[0068] etk A ]y C1-C30 et Bk A ik C1-C20 brlkdk A\ ALk C1-C10 ket e A
FE Lk C1-C6 fdt i F .

[0069] {4l f1, C1-C4 bR HE RN A 1 ~ 4 DMRIEFRGEESE, Fral &k B T M F
AT R AL P R e S - R L 2L TR SRR IE T R T A T R DL T
[0070] e 2 A 1) HL AR sl 0 5 < B R O ] 2 SR T TR SR D T S TR R L ] L T AR O
G5 T SRR BT RS A R S ] RS ] 2 SRS T TR M A S A T S S A
IR IE A IR T R A PR A A B L B A 4

[0071] Rl A0 75 FE e Bk A e Bk il ik [A] | 5 ik e ek Jlde Bk [ B e O ke i [
[0072]  ARiE “ILEIEELF 7 iR RN E A BRI X2 IR (R, JE A AR AR I 4 1 2F )
HAReH.

[0073]  RiE “ IR p AL F” MBS | ~ 4 DNREF LR NI P b L 3L, By
IR JE % T NSOV S R P T R 2 . 702 RGeS 58 N AR I 1 ol v, 22D — AR
a4 1 ~ 4 NREF.

[0074]  ARIE“IFRIEHA” SRR TRMIRERE, Kb, Ira SR HBA p $UE, 7 H
XKLL p BIETE AL 5 I [ 1) 2L A S 9140, 46 5 i [ R 24 5 L L A

[0075]  ARiE“TFIHELF IR RINE GeF B 20 CHD, ILAAEARAR I A5 R ) B Re .
[0076]  ARiE “ZF5RIEP” EEER A 1 ~ 4 DRE T HA NIRE I LR H , P 24
JRFIEE T H N Oy S R P T2 Rl 2. 78 24 75 5L BN BRI Dl b, 20— AN r &
1~ 4N REF.
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[0077) 535 H: HE A2 55 HE A e, TR S5 0 5 AR S R S A e 2
(00781 5 I 35 M A Sy e 35 MR B S5 MR B I, e A
I 4 EATI LR E X

(00791 AR5 MR IR R SS IEHAR AR L F 2 (0B, ) JF AR
I,

[0080] AR “ B F HEIEH” R AR U 095 58 1, e S5 SRR A
(00811 FEAEAT—METFHI“ B GIHGMEIR T X —RIE R4 5 FTk — R FieRe i 7 —
FABOBET . B, 7ERET0 B BRI T T 12 et i 5 B 6 T
[0082]

7
[0083]  "TNIHIAZ 3% Bt B0 AR e BH St 75 AT I U BH e, R 4 R SORAL G 214 4 e
SR ] B B BRIRR AT, FEAE IS T X AR R B AL R B .

[0084]  ZZHI&] 1 A 2, FRAE AR B Bt 7 20, AT 4R A AL EL #8544 1, Frid AL EL 284
I SAHARRAFTARR T AL EL #4649,

[0085]  HRHiE A BH 1) — skt 77 X, A AL EL B HE S — il 11058 Al 150, A&
F— A AR MDA IUEBREZ D EIUZE 130, F HE A TR NMEIEEREZ A
AHLZ 130 F—ANEEZNENE AT AEARKRHFIrR A TAHLEL #44E4.

[ooge]  [XIth, BBANAALZEEZ MAHLE 130 AlEEAIGE 134,

[0087]  [FAIRT, ZEAHLZE 130 A& A JE 134, I HZNEHLZ 130 rliE— DA &k
HULREFR—REZM L FENE 13 BFAERZ 132,22 133 TR 2
135, 257U J2 136 PLR 2SS GENE 137,

[0088]  KIGJE 134 W[ &H FAKFB &7,

[0089] A AL EL 28003k HHiF B AR S0 55 o 5 B IEAR TR FANER B IR 5, RENZ B B
BREA R AT O LIS T L IR e M AT B S R AT o 1235 B AR AR i S 4 ] A5 B 7 L 3%
FERrEp

[0090] AR EH A A AL EL S48 B FHARAD B P HE DI R 0N 4eV UL B SR &4 %
HIAL S ER R APRHTR S BHARA B HL AR Se 4 m] A4 Au 48 B0E I 3 fi AR, 91
Cul. ITO ( HHEEALH ) « SnO,F1 Zn0, BHARFE ) JE SEPL L BEE A 10 ~ 200nm.

[0091] AR B P (KA AL EL S5 4F (0 AR R AT AL HE D R UK T 4eV & B &4 T
WEME ERMEHIR S BIRA R BAR K AT A4S Nay Na—K &4 85 BB V8 E
VNV A SRS S, BN ATERAR /A0, HR / BLEE / RBEEE /. BRI
JEFEARIE R E N 10 ~ 200nm.,

[0092] A T HINA AL EL 284 A ERE, — AN B N HRILIE R A 10% P FRETEE.
LR 172 AL BRI M Q /mm DA o AR JEE N 10nm ~ 1 wm fLi% 10 ~ 400nm
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IVl Al o AR R, S AORTRR (4, A2 SARTTARR (CVD) VI AR DT
(PVD) %5 ) BRI 288 A i 3 R AR (1 3

[0003] 4 H A A W ik O HL - T-A Bl EL 2340 4k & M keads B2 A K B B B B, S0
AR AR B TIEAM B RO R MER H T RO B AR R B 5% S 4 AT
TEARRLEAIAE ST LR o s Y, B0 ] 5 AR B TR i H AT AL EL 28R A4 Rl

PEPEH S AR o

[0094] 7= 7 AL B A4 R ) SE 9 PTAL K < AR RAL A AT A A, A0 HE N, N- RIS -3, 5- O
(mCP) 5 (3,4- W& A LMW ) B (R MHEEEL ) (PEDOT:PSS)  N,N' - = (1- &
H)-N N - IOREERCORRE (NPD) NN = ZORBE-N, N - = (B- AR ) 4,47 - =
FEBEZE (TPD) N, N/ — 2R -N N/ - =285k -4, 47 - Z&UREBEE N, NN N = JUxf
BRI 4,47 - “EFEBIRCN NN N - PUZRHE 4,47 - FHFEBR, 10, 15, 20— 4

IR —21H, 23H- ARMRER (TT) %5 5 = 25 Re AT AR A, 05 70 HL 3 B ol ) 8 v B 05 & e U
MEED L, 1= (4= = - X R OR AR R L) FR e NN N- = (X 2R 2L ) i il
4,47 47 - = [N-(3- FAEIRAE ) -N- JREGUE | = ORMG sHRIRAT AR, A0 FE N- JR LR
MR ) LRt s EET A, R L S BB A s 2 2l (starburst amine) fiT4E
W) s BT Ml — 28 2.0 (enaminestilbene) WIRTAND s & 75 BT IREUE I 2K LM 2 AL &)
ATAEY) s RS

[0095]  HLFFEAARL B S T RE R FR A —4- ( SRR RELTIE ) JREE (TSPOL) .
Algs2, 5— =54 sylol fiTAE4) (PyPySPyPy) & FAMAY) (PF-6P) .\ 3 VU AL &4
(coT) #&,

[0096]  7EA K B Bk (A HL EL 2340, WG 7N 2 AR S 2 S Uk i 2 A s
TUENE S H — P Z R LA AR B 2R AR R0, 55 LS B AR R &9
(12N 2 BT SRR .

[0097]  RJGA B AT AEEE W DEBUR G M B DGR O AR A HLIA SR A
DI HTRF . BRI R BAR S 5 TRt &9 3 T At 64 T
MR AL B B s 2R 5 IR A 1, B F R ((3, 5- R —4- FAEREL ) ke ) nbng F
4k (FCNIrpic). = (8- BRJEmemfk ) 48 (Algy) <. JE. M. Jii (chrysene).JE (perylene) .
5% (coronene) ZL%¢ M (rubrene) FTWENY g R oK RV R AL A9, AFEVY IR I T
A TR R D TR KR AR, A4 1, 4= X (2- R IR 38 ) .1, 4- X (4- IR 2 3t ) oK.
1, 4= X0 (4— BRIk —5— 20k -2 Wt ) 2801, 4- WL (5- 83k —2- WML ) 2.2, 5- XU (5— L
TR o ZE R ) WEWY 1, 4- TR -1, 3 T L1, 6- SR -1, 3,5- L
1,1,4,4- PYoREE -1, 3= T M 18— FREEMEME (oxine) ATAEMIN & B G B S RIE
T R SR R e} U R R ekl s 2 H 1| (polymethine) Guk) s SAARIR IR
(oxobenzanthracene) Hekl sAGIEHLEL scarbostyryl Bl sdEGu Rl BB G s R O
TN B AY) WE AT

[0098] W] A 05 vk (Bltul, B AU ek (spin coating) B4 ) DAL A HRAIL
AR FTIR B HLEL 28 4F 84N 2, 303 nT AT 25 i Z MRSt il £ AR & B BT I 19 B EL
BB Z o 52 0 JE AR R IR , (H AT ARAE A R PR T 0&E Y AT & B, T8 v e
N2 ~5,000nm.
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[0099]  [KI AR & B BT ik 9 F TG WL EL 28 4F 0040 S P T 4852 B 25 R, T DAV ST it

T o] %ﬁ%ﬂ}%ﬁzrxif BAHFLSE—HEE.

[o100] @it FAISEiEE], 7T 48 T A AL EL 2848 B4 & Y i & B & 24 & W A Bl
EL #5114 IR i 3 77 10 3R AT 0 A BH B4 (1) B, 3 tH T 1) St 7] DA FH T U6 BH AR B, i AS 12
W IR A A R B ) PR

[0101] L)t

[o102]  dhil&&sitsl] 1 A 1(3, 5— ZIRIER ) HIA AL

[0103]

Pd(PPhy), K400,

_ALB(OH),
) S P HiE
“Br

[0104]  FEZU T, £E 250mL =35 [F] FCHENR TR E 6 1Y 1, 3— IR —5- AR 2. 2g R
BIER . 1. 5g DY ( =) 48 (0) 4. 6g HIBKEZPH . 60m1 FH 2R 20ml FEE, JH7E 65°C T4
# 4hrs. H&rjlﬁﬁf/\%ﬂ SR H SR G MK AT 28, JH48 2R BUE TR 4 . 1A —
SR BRI IE O VR AT AT FE E BT Va8, i3 21 6. 08g 119 3, 5— —IRIKIK (7=
E.T1% ).

[0105] 'H NMR(CDCl,, 600MHz) & 7. 64 (s, 2H), 7. 62 (s, 1H), 7. 52-7. 50 (d, 2H) , 7. 46-7. 43 (
dd, 2H), 7. 40-7. 38 (dd, 1H)

[0106]  fil| £ SZHEfs] 2« AE 2 (3— (2, 6— —UREHL ) —9— AL —OH- ek ) 4k

[0107]
‘ Q Pd(PPhy)y  KyCO4
Br/,\Br + NG HUE B
|
- By

(OH),

[0108]  FEZT, £E 250mL =35 B R FEIH i B 6 (1) 1, 3— ¥ —2- MR 2. 2g [ N- 2K
FEMEME -3- AR 1. 5g MOPY ( =ZRFEBE) 40 (0) .4, 6g [KBREREN . 60m]l FFZEAN 20m] FHEE, Jf
75 65°C T HitH: 4hrso K ONIETRVA A, S8 i 1 SR e K EAT A HX, 0 A8 B R 4 .
WA FH SRR e IE O R A I R AT AR SR A VR 4, TS 21 3. 6g 13- (2, 6— —
TR ) —9— ZKIE —OH- MM (773 :56% ) o

[0109] 'H NMR(CDCl,, 600MHz) & 8.13-8. 12(d, 1H), 7. 98 (s, 1H), 7. 68-7. 66 (d, 2H), 7. 63—
7.60 (m, 4H), 7. 49-7. 47 (m, 2H), 7. 42-7. 40 (m, 2H), 7. 33-7. 23 (m, 2H), 7. 10-7. 071 (dd, 1H)
[o110]  ffill & SEjEfs] 3« afA 3 (3, 5- X ( Z2Rk[Z ) -1- 12K ) W& R

[0111]
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BB R Pds(dba)s PPh, Q “
) N NaOt-Bu i i C{NN\TN

[o112]  FEEAA T, £ =3 ERBR HTECE 9g 1 1, 3, 5— =R 8g I K [iZ.9g HIHUT
FEAH.0. bg (= ( = FEIETAEN) =48 (0).0. 3g [ =R EBEA 200m] B2, H1EME, R
WEUERRE 80°C T IEATHFE . B LTE G » I SUR B KON s BV VR AT 25 B, FF ik
Ao I H = SUR G AR Ot TR B IS R AT A E A VA O 4, TS 21 5g 1 3, 5— XL
(ORI ) -1- 1R85 (772 :35% ) .

[0113]  'H NMR(CDC1,, 600MHz) § 7. 24-7. 21 (t, 8H), 7. 08-7. 06 (d, 8H), 7. 02-7. 00 (t, 411),
6. 75-6. 74 (d, 2H), 6. 71-6. 70 (d, 1H)

[0114] I &SZHEH) 4 - AA 4 (3, 5- X ( K% ) —1- SUBREERI R ) 14 Ak

[0115]
COMO L MR OO

DMSO

[o116]  FEZEA N, £ =R PSR IR A 10g 11 3, 5- X ( 2R Jig ) —1- IR 11. Tg ]
R CHAREES ) AL 9. 1g I LIRAN.0. T6g 1Y [1, 17 =X ( R ) — %8k ] &Ll
(IT) A1 100m1 ff) DMSO, J-7E 80°C T iHf: 10hrs. K SN VAR H, P85 F & R e MK it
AT 2L, FRIG A BUARAR AR o R 8 FH = SURR e A I O e VR AV R AT A JE A RV TR 4
M2 5g [ 3, 5= A ( =28k ) —1- SMREEAN R (772 :35% ) .

[0117]  'H NMR(CDCl,, 600MHz) & 7.20-7.19(d, 2H), 7. 19-7. 16 (t, 8H), 7. 02-7. 01 (d, 8H),
6. 94-6. 91 (m, 5H), 1. 26 (s, 12H)

[0118] il & SEjafs] 5 A4 5 (N- CIROR —4— B ) -N-(4-(4, 4,5, 5- DU R JE —1, 3, 2— 24
IR —2- J ) R ) O —4- |g ) Ak

[0119]

PdidpphiCly.  KOAc
MSO ©

<

[0120] [ T ff H 10g 3,5- X (N=-C Bk 2K —4- 3 ) -N-(4- ¥ 2K L) B K 4- I &
03,58 ( IR FE ) —1- 1R Z A, PL5 i & Sz iE ) 4 oA 1R R 7 A3 B g i N- Bk
E —4-FE)-N-(4-(4, 4,5, 5- PUFRIE 1, 3, 2- A ZH RN —2- 38 ) FE3L ) B —4- %
(F"% :35% ).
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[0121]  'H NMR(CDCl,, 600MHz) & 7. 72-7. 71(d, 2H), 7. 59-7. 58 (d, 4H), 7. 51-7. 50 (d, 4H),
7.44-7. 41 (t, 4H), 7. 33-7. 30 (t, 2H), 7. 21-7. 20 (d, 4H), 7. 14-7. 13(d, 2H)

[0122]  dhil&&SLjfsl] 6 -+ Al A 6 (N- (IR —4- 55 ) -N-(3-(4, 4,5, 5- PUH KL -1, 3, 2- %
FRIN RN GE —2- 2L ) L) R —4- &) A

[0123]

. K PddppBCL,  KOAc

[0124] Bk T M A 10g M N=C I K —4- & )-N-(3- & K &) Bt K 4- & & 1€
3,6 M (=R ) -1- W 2R 41, BL 5 il 2% SEif ) 4 oA [F ) J7 2045 B bg (19 N- (B
I —4— FE ) N-(3-(4,4,5,5- PUFFE —1, 3, 2— AR IRAN G —2- 3 ) K3 ) BEOE —4- %
(%% :356% ).

[0125] 'H NMR(CDCl,, 600MHz) 6 7.65 (s, 1H), 7. 59-7. 57 (d, 4H), 7. 55-7. 54 (d, 1H), 7. 49—
7.47(d, 4H), 7. 43-7. 40 (t, 4H), 7. 33-7. 26 (m, 4H), 7. 16-7. 14 (d, 4H)

[o126] il &&-sLads] 7 < HpEAA 7 (N- (IR —4- B ) -N-(4-(4, 4, 5, 5- PU KL -1, 3, 2- %4
FIR RN GE —2- 25 ) L) O —4- 1) A

[0127]
=
N Pd(PPhy)y  KpCO;
+ ,
e e

[o128] & T ffF A Ml #& SE i 9 5 & A W IE) 4K 5 R 10g B N, N- = (K
T—4-H)-2" 6" - IR —4- F B ACN- R -3 Bl ER A, LA 5 4% S ds 2 v
[ (1 77 S0AR B N- (2K —4- B8 ) -N-(4- (4, 4, 5, 5- VUL -1, 3, 2- A 23R R Bles —2- Jk)
ORI ) O —4- i

[0129] 'H NMR(CDCl,, 600MHz) & 7. 72-7. 71 (d, 2H), 7. 59-7. 53 (m, 6H) , 7. 51-7. 50 (d, 4H)
,7.44-7. 41 (¢, 4H), 7. 33-7. 30 (t, 2H), 7. 21-7. 20 (d, 4H), 7. 14-7. 13(d, 2H), 7. 09-7. 04 (t,
1H)

[0130] =it | A& 1 Ak

[0131]

DMSO
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Pd(PPhy);  K,COs

[0132]  FEZUA T, 7E 250mL =3[R I FeIf i E 1. g MIAER] & SLHEs] 1 oA s H e
A 1.1, 4g 1) N- AR -3- B IR L 2. 6 ()7 il £ SE 5] 4 Hh & RS RE 4.0, 2¢ 19 1Y
( =2REEE ) 4 (0).2. Tg MUBKIRER.90m1 2K A 30ml FREE, JF7E 65°C T Hitk 4hrs. ik
RS ED, SR 5 FH = @ R BE MK BEAT 2B, R/ A HUA R4 o H 18 H — SR GeAnE Sbe
(KT G A B AT AR A I Ok 4 JE L 45 b, NTIAR 21 2 LG 1 (7728 :52% ) o
[0133] 'H NMR(CDCl,, 600MHz) § 8. 36 (s, 1H), 8. 21-8. 19 (d, 1H), 7. 83-7. 82(d, 2H), 7. 69 (
s, 1H), 7. 66-7. 58 (m, 7TH), 7. 50-7. 47 (m, 4H) , 7. 43-7. 40 (m, 3H) , 7. 33-7. 31 (m, 1H), 7. 20-7.
16 (m, 7H), 7. 07-7. 05(d, 2H), 7. 02-6. 99 (m, 9H) , 6. 94-6. 91 (m, 5H)

[0134] LC/Mass[M+H] " :805. 3

[0135]  SEJEf] 2 A& 10 [RE Rk
[0136]

[0137]  FEZUSUR T, 7E 250mL =30 B I BEIR H  E 1. 5g E’JT%J%%B@@J 1 AP A B 1]

A 1.2. 6g IIAEHI %L HEH] 5 h & B [E) 4K 5.2, 6g FRIFE Hl % SLHEH] 6 th A B Hh 8] 44

6.0. 2g (VY ( =ZRIERE) 48 (0).2. T BRI 90m1 HZEAN 30ml HEE, JF4E 65°C it

dhrso RS RIS A, %Fﬁﬁ“’%ﬁﬁﬂk*%ﬂ?klﬁﬁﬂ R A BUE MR 4 . IR &

R B IE T B VR B VA TR BEAT AL 2 AT VB RO 4 O 45 i, TS 31 2. 3¢ AL &4 10 (7
28
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F:H51% ).

[0138] ' NMR(CDCLy, 600Miz) 8 7. 72-7. T1(d, 2H), 7. 65-7. 63 (m, 3H), 7. 59-7. 57 (m, 8H) ,
7.55-7.54(d, 1H), 7. 52-7. 50 (m, 6H) , 7. 49-7. 47 (d, 4H) , 7. 45-7. 41 (m, 6H) , 7. 40-7. 38 (t, 1
H),7.33-7.26(m, 11H), 7. 21-7. 20(d, 4H), 7. 14-7. 13 (dd, 6H)

[0139]  LC/Mass[M+H] :944. 4

[0140]  SZJEH] 3 A& 20 (4 K
[0141]

[0142]  FEZUVA T, £E 250mL =3[R I FeIf R E 1. bg BB & SLHs] 2 HhA i Hh e
1 2,0, 9g ) N- ZR AL -3- B IR\ 1. Tg B AL & SEHi ] 4 & B EA 4.0, 2g 19 1Y
SR ) B (0) 1. Tg BUBKER R 60ml IR 20ml FOEE, JFAE 65°C T HiHE 4hrs. B
m%?/f?z%%ﬂ SR F SR e KB AT A EL, 8 2 U RO S o 18 H & Be A E ke
[RTR B VA TR AT AR 2 BB O 4 JF 145 5, AT 21 2. 0g HIALA 4 20 (7722 :65% ) .
[0143] 'H NMR(CDCl,, 600MHz) § 8. 00-7. 98 (t, 2H), 7. 96-7. 95 (d, 1H), 7. 69 (s, 1H), 7. 50—
7.31(m, 18H), 7. 20-7. 18 (¢, 1H), 7. 06-7. 02 (m, 2H), 6. 97-6. 94 (m, 9H) , 6. 83-6. 81 (m, 5H) , 6
. 79-6. 75(d, 8H), 6. 49 (s, 1H), 6. 44 (s, 2H)
[0144]  LC/Mass[M+H]:970. 4

[0145]  SEZjEfE] 4 LS 40 (4%
[0146]

[0147]  FEZSA T, 78 250mL =301 [R i eI Hh il 2¢ BIFE Tl 2 SEHEH] 7 A Rl 1) o 8] 44
7. 1. 8g [P N= ZRFEMcE —3- BIER . 0. 2g fPY ( =KL ) 48 (0) 1. 8g MUBKIREH.60ml FH IR
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A 20ml FEE, FH7E 65°C TR e dhrso 1 RBIETRA H, S8 g SR e MK AT A 5L, FF
YRR AR o AT FH S e ME Cbe R AV AT A J2 M B T8 VRO 4 7 T 445
MR R] 2. 0g HIHLAHD 40 (72 :67% ) .

[0148] 'H NMR(CDCl,, 600MHz) & 8. 08-8. 05 (m, 4H), 7. 74-7. 71 (m, 4H), 7. 59-7. 53 (m, 6H),
7.51-7.50(d, 4H), 7. 44-7. 41 (m, 8H), 7. 33-7. 28 (m, 10H), 7. 24-7. 20 (m, 10H), 7. 14-7. 13 (d
, 2H), 7. 09-7. 04 (t, 1H)

[0149]  LC/Mass[M+H] :955. 4

[0150]  ZR{FSEHE] 1 B H WA 1 EASE =7 E AN EL 28R il

[0151] G iRFEAJEE0N 100nm 1 TTO CHHE ALY ) I 5 33 AR FH e PR B3 9 14647
AT, T, FE T S S FIER R A, (A B RGP AR dmin, SR 55123
HEUR RS .

[o152]  Rr Uk W % 9 110 iE MY B AR A fF B A, JF R DNTPDINN & - = R
NN = -[4- (3R 3 — ) R R a0k ) - IRk - IR 4,47 - ik ] EEUIRUE

ITO R -, MBS B 50nm (14 FGEN . BEJE, % TBDBIN, NN' N — 0 (4 &
oK) - TEGRIORES ] AT A 30nm JRJE, MBS — 7 UE 5 =, & 1 78
AR R EE A UTIE 10nm J5 B, AT AR — 2 L 2

[0153]  FE5K & AR E MR A AR GHL A 6vol % /B B 24 FIf GD1 B 25 YN
30nm JE R, T TERCR G JE o

[0154]  Z Ja¥AE A X FAES 1 GHL 7E R E B2 10nm B . {TA] Alg,7E 23X FH
)2 E RN 20nm (A2 . BEJE, 76 AR E B RS U 2nm B0 Ligl &
IR 1 AT 100nm JE1) AT PATE RGN, ] bl ads HE A AL EL 2848

[0155]  ZR{FSTHER 2 « & B A 10 1B 5 28 R Z A HL EL 234F il i

[o156]  BR /A HALA M 10 BARAD) 1 4h, LA E A SEHE) 1 oA R 77 =0 A HLEL
k.

[0157]  EefFsLitsl] 3 S A A 20 1S =27 U5 /Z A AL EL #8445 il

[0158] B /A HALG M 20 BARMAD) 1 b, LA E8 4 SEE ) 1 oA R 77 20 A HLEL
k.

[0159]  ZRFSEREH] 4 & B WA 40 15N 2 AL Z AN EL 23051 il i

[o160] & M8 AL &9 40 BAULA YD 1 46, LA 2R AF S s] | oA R i 77 U & A AL EL
k.

[0161]  LLARSSAFSLiEl] | 54 TBDB AE NS 2 /LM = A AL EL #3441 il i

[0162] & /{8 A TBDB & AALAY 1 4, LS 8RSt 1 op AR R 3977 =0k A AL EL 28
G

[0163]  7F =it 7 {3 FH [ DNTPD. TBDB. GHL. GD1 il Al g4tz F prs -
[0164]

30



CN 105283525 A i B B 21/22 7

DNTPFD .
j /ﬁﬁj\\. 'ff xkx\\ JO\\
| ,éN\ Ef | Al
2 "‘1[ l T
QU
GDI1 Alg3

[0165]  IGSLHEH] XA ML EL 2451 GBI

[0166]  7F 1000cd/m’ [ B AT 28R SLM] | RS 4 LA RS L as ok SEi s 1 1%
BAF I PERE AT VP . S5 R EIRAE R 1 s

[0167]  FHLyLEE &

[o168]  7F Ffr il i& 1 A AL EL 2% 4F o, 24 | F AL OV 3% in & 10V B, {8 A FL IR - ML R R
(Keithley 2635ASource Meter) Xf 5 uas ki) MLy EAT I &, - FH I & 1 P8 b DA TH
B, AN ZR 15 HLUTE 5

[0169]  SERERLE
[0170] £ i il 3& 9 A AL BL #3448, 24 f R M OV 38 22 10V B, /i 52 5 11 (Minol ta
CS=2000) X 5% BEFAT I &, I FH I & 1 5 P A o DA AL, AT 75 315 JE R0
[0171]  faAlkbR
[0172] fFHIZ T Minolta CS—2000) AR KRIEAT I &
[0173] [ 1]
[0174]
BTN | MR | BER | Bk
i 2 AR (mA/em®) | (ed/A) |CIE (x, y)
A E ST 1 wEWm1L 277 36.11 0.33, 0.61
AL 2 &Y 10 | 249 140,16 0.33, 0.62
il 3 &M 20 241 | 41.54 0.33, 0.62
a4 &40 | 2.53 | 39.53 0.33, 0.62
tbic s seht ] 1 | TBDB 3.54 30.23 0.33, 0.62

[0175]  AH LL-F 4 FH 1 At Ged kL (¥ TBDB (15 U0, F A A AR B BnA ik &9 1 s

Y 10 AL G 20 AL S 40 182 X AE S 2 AT RHRE A AL EL 23R I 45 R 81 5 DL IR A2
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FITE 280 R B AL S PR R

[0176]  ESRH T U B RIAH T AR BRI IE S 7 2, ARG N 70 fe g 21 /7,
AN I S By BRI 2 3R A Hh BT 8 F (9 A e BH B9 58 B RIRS A A 00 5 5P 2 B i An &
B Rem.

[0177]  TbszHI

[0178] R4 A K I S2iE 75 20, ISR A 45 A T oL 2R3N W (a7, I H 05 Rl 4
AT B R B P ) A7 DLELAT 5 AR B0 B, AT S TR 3 (%) HOMO AT LUMO BE =K%, JF
DAL 3 3 43 55 HOMO AT LUMO 3RS 1 Al By | = AR E M H TA AL EL #8454,
[0179]  BhAb, AN B AT @A Rt &9k ol A HL EL 284 B9 38 F80E TR R L 380%,
FEEF B, s R A AR AT 5 RO 2 A I 23 A R A R R SR A R )
=HEARRE, 8 T AMLEL S RGEE.
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