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1. —fF s @A ML ME ALY, BRFIER: CRoTREFLEHX MK
o4y

£F, R Ry A4 1-20 a4 bR, AR, AR ERIE;
R, R, A5 4. 1-10 skedrist. A M S A Meteyitas R, R 94,
0 NEIRALIA,;
Ry H A, 1-10 BRI ERE KIRARE - (CH) ;- - (CH) - & FK
ER- 3789
2. RBAFER | RS, EHERL: E R, RFHATE. &
£, &AL ETH. -(CH) -~ -CH)
15 3. RABRAER 1R e, EHIER: iZ Ry RGAAHR. FA,
Ak, AE, ETA. AL FoTARFEZTA
4, REARFIER | K eQea4, H4F4ER: % R,. Ry =R, Ry =—(Cll) ~.
~(CHy) ;~ - (CH) ,C (CH,) ,-.
5. ARIBEARGHER | AFikeaietdy, HaER: ZRAA. FTh K
0 FEEVETE.FAL HoTHE FETHARSERIRMIE- (CHY) - - CH)
ERATEAHL, Bk, RRARLCRFE,
6. HIEAFBE | Frikegietdy, B4R ZFEACHEERL. kb
A EuA. weRARAT LFRA,
7. —FBFER 1-6 L L —prikeid i ad oI R
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10

15

20

B, HATfER: E A O T EM A eGE-d $lid o o oA L gk gt
cN

b, R oA 120 BEHEA, FER. REEARET 204,

Ryv RoBUA S 1-10 BREMBE. A MeER R M4keG£4E R, R 69 A,
N B IRR L IRA

Ry A& 1-10 HEEPRARE KRS - CH) - - (CHY ;- ARSI
B ATA,

8. ARIBARAZR T FFd e X A MM AT LML ARE, Lo
IER: BEUAFVG ML RET CIE—FH, —AMAR— & F L a4 A
AR AR, A MR BUR SRR R B ke T A K LS 4E

&, R R, AIH 1-20 B4l FAK, AL T HTK,

Rye Ry AVA R 1-10 RE9AK, AMEEX A MedesZ i R, R, HE.
B IR AR

Ry A& 1-10 BEeRARE KT ARIE4)- (CHy) ;- - (CHY) ,—. E KT
B,
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LT A AR R A B LR R A FEE
FAR AR IK

AK PR KT —F LR IR BE A A B 3] B 4 480 Ao
s B, HARERTFTRAELARGANCLL LY.

FFHEA

f 1987 AL, MRAFLE - NHREFIE YL HEMGE, #FRLF
fiEE, HTFAALHMARARRAASRA. ARL. KEBHLE. LAA.
AR Hohdett, RREBERAETRETE L,

10 OA A B A —AIEFRE A, e AT, T 5
IR A IR PR, ARSI P AT, SR TFRiRgsef, &
E

— M E B EEEMNA AR ERE LRSS E
(holetransportlayer), BFHE ELABELIE, BEAAELEHLHELTREA

15 MRS, RETEFAME ERECHMMA AR,

WA —k % Bk, RELCHANAARET ERE WAL
HR A FAE S AR, BHERFEEANE (holelnjectionlayer) & -FiEAN
E (electronlnjectionlayer), :BifdR HE FiEAME, @ iAR|RKIEZ) 4
B BIE A BT B oE,

20 41 K St #FEE £ b A (doping) F R AREM, T &K HAK (host) &
BT X, BEAHBLA, B—ROLEHHEREOH IS RT
W, FAEFEEK, RJLFRAPELETLIEER,

i, ARAALAL AR RRH, Hli £ B F A No. 5935720
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( ChemicalPhysicsLetter1998, 287, pp. 455-460 ; Macromol. symp. 1997, 125, pp. 49-
58) BB, EFMASHE KA CIE £ 45 A NTSC EHMEL K,
b RERFBATH TVREF.

A ES

5 ALPHR A RRE—FLL AT NG RE S, FIRIA K a9 5%
W, RIZHERAGHRELENE Y
ARE A5 — B R R MK S 4h B A B4 ey 4
R B, FHALARIOEE ANAWER TLERILPL LT T,
FURIA B AR S35, BB R E AL FA BN NTSC MAEGH AL IRA
0 RLLEHEY B &Y.
AL HRIHETAY: KAANLEAIDLHL SR AL
oA EER[2, 6~ FHR-4-Q0, - RATHA) ST KA ¢ 5,6 LE L
HEAFGER, FAESHEELBE AR TR, EAFEAKRBELELAR,
138 & 4B B R R AL,
15 RE AT RALAG IS, EFEM X3 T AF:

20 &, R Ry FAE A 1-20 A, FEHEEK AL CHR
AP ey 2 —F
R,. R, F1 4k f & 1-10 s4a9InIe. A MR A M4E a3 R, R, 8
A. SERARRYHGE ST,
Lk g1, B R R, A Ak A TR K A ETA - CH)
s —(CHy) ¢~ FAE, #FleXk, gk, Bk, e AR EERIMEAK,;
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R,. Ry AoRaa. T, X AL ETH. FHA. ST,
B=TH
XA R,. R,=R,. R,=-(CH),~. -(CH,),~. -(CH),C (CH;) ,~;
RAk S, TA. A AR ETA AKX FoTA F=TX
s AR LE RN (CH) - -(CH) - EHNFKRALHE. ok, ik
A€ AT,
RS R T ER T
PEdFRGLER 2-FE-4-Q, -2 RAFH L) Kb KA Q-
dimethyl-4-(2, 2-dicyanomethylene) chromone) . ¥ (toluene). BEBZ. 7k
10 "% (piperdine) MARML A £4eip & F R egeAdh, #ATImBRERAL 18-20 )
B, AR WHRAERSIERE, L, BUSETRIAZE. A
F 4 75 XL m it
bk i F A G deik f 9-BRE-A & RAE (9-formyl-julolidine) . 9-
BEE-1-(1, 1,7, 7-9 % &) Z&RE O-formyl-1-1, 1,7, T-tetramethyl) julolidine) . 4-
15 (N N2 REHE (4- (N, N-dimethyl) enilinealdehyde) 3 &9 1LE-4).
T @A v A Bt —F 5.

it B 5. 9A

B 1 2 RLP AW A BIARGH L RE AN T/ & A,
B 2 2 AL IS A BRI AERA U R R KA.

20 BARERF X

S FEH#B 1

AL AT LEE RS A R F F P T:

¥ 5 e 2-F A-4-(2, - RA FHR) KA FEE. 20ml 69 F K,
1.5ml A4BEES. 1.5ml #99R"ZIAR 6.5 89 -BA-ARLREET 150ml RE
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A, AeMERRE 18 B, REZGLNETIR, T, BULEFTXK
ik, FF5E68%. BEUSEF Kbk, HFLE4 A, Lo A hnKLE
Ao
M5 A 2367C,
5 "H-NMR: 8. 88 (1H, d, J=8. 2Hz), 7. 73 (14, t, J=8. 6Hz), 7. 43~
7.40 3H, m), 6. 77 (2H, br), 3. 26 (4H, t, J=5. 8Hz), 2. 75 (4H, t, J=4. 6Hz), 1. 96 (4H, t,
J=5. 4Hz) ppm,
Mass: 393 (M+2) .
IR: 2205,1623,1588,1552,1478,1312, 1156, 769cm™*,
10 HALAH A AL KA

A E A 2
AEZAGA L REK NS B S RT FHIo T
5 A -FR-4-Q, 2-ZFATHA) R EEE. 20ml 6 T K.
1.5ml 64BEER. 1. 5Sml B49RTREAR S Joeh 4-(N, N-ZWA) FEHE (4-(N §-
20 dimethyl)anilinealdehyde) E-F 150ml R EHF, A ARL 20 8, 12
BEFHENELTR, €, BAYETRER HF5F 18%. #HA4HE
F N, 1451444 B, 1a4h B e RiXLE R4 T
B.EA 270C,
'"H-NMR: 8. 89 (1H, d, J=4. 8Hz), 7. 72 (1M, t, J=7. 6Hz), 7. 68~
25 7.39(6H,m), 7. 03(1H, br), 6. 67 (1H,S), 6. 62 (1H, d, J=15. 6Hz), 3. 08 (6H, ) ppm.

Mass: 393 (M.).
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IR: 2199,1627,1591,1552,1166,979, 811cm",
Y BILEXA:

£ E A 3:
AL EGH B K A C A RFT EL T
10 ¥ 5 A -FEA4-Q -2 RATHL) B KA, 20ml ¢ F XK,
1. 5ml 69B5E%. 1. Sml 699k"2 R 7.8 £ 9-8-1-(1, 1,7, T-9 ¥ &) RE R
& (9-formyl-1-1,1,7, 7-tetramethyl) julolidine) ¥y EF 150ml K S #F,
A ELRRE 20 DB, RERERHAEHNEER, LR, BUYTIRER,
FEE68%, BAEAALF Kbbib, #1504 C, HAY C iR LE R T:
15 FE A 252°C,
'"H-NMR: 8. 88 (1H, d, J=8. 2Hz), 7. 73 (1H, t, J=8. 6Hz), 7. 43-

7.40 (3H, m), 6. 77 (2H, br), 3. 26 (4K, t, J=5. 8Hz), 1. 76—
1.61(4H,S), 1. 25 (12H, s) ppm.
Mass: 449 (M..) .
20 IR2203, 1624, 1585,1550,1476,13120,1153, 76%¢cm™,
B CILFEXA:

25
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b R A A%, SR B 4] 1
#]i% DOM-1[4- (2, 2-—HRAFHHL) 2-F A6 (sf-—FRETHEL)
~4H-3f KA EA]
F 224 A4 2,5 FE-4-Q, - RATHRL) - KEH, 15ml
s BT AR, 0.2ml A9BSR, 0.2ml ¢9URTAR 236 £ - N-ZF ) KB E
F SOml BELFF, Ae#EARL 20 B, BREEHAEHEETR, LK, &
VAR RE R, B 14% ., BE A EF X, #1454 DOM-1, DCM-1
GAE T AN Ll

PR AR A4 2
is H)i% DOM-204-(2, - A FHL) -2-FA-6- (ABREARIHL) -
A~ K BA]
224 £ H8 2,5-ZFHE-4-Q, - RAFTH L) -4H-xF KA. 15ml
HEF R, 0.2ml 8L, 0.2ml #REVLA 315 BA I-BE-ABRE (-
formyl-julolidine) BF 50ml K AMY, AAERARL 20 0. RREFZS
0 AHETE, S, BASETRER, F5F 8%, BEAIFET LMK,
%) 451044 DCM-2, DCM-2 #94E# X4 T

NC

25
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B 45 A~ AN, 52 36 451 3

#li% DCITB4- (2, 2-—HRAFHA) -2-FwTH-6- (#-(1,1,7,7-wF
B KB RF AR ) —4H-3F KA

¥ 224 £t 2-FR-S-FZTHA4-Q, 2-—FAFHHR) -4H-3F KA,

s 15ml #9F K. 0.2ml ¢98E8%. 0. 2ml 499k VAR 348 £ 4% 9B k-1-(1,1,7,7-

W RE) AKRZE [9-formyl-1-(1,1,7, 7-tetramethyl) —julolidine] & F
150ml REFF, AAEARE 18 Jit, RREXHEIHETER, L F
ALY TR, 4555 19% , EE ARG XL, #14F4LE4 DCITB, DCITB
e M X2 T

10

Is VAT RE AT RS WE R T 9 &R L K E RS X%
#l, ATFTHAGAENBEAALESCASR: 2 FENE (hole-
Injectionlayer) . # /B 4 # & (hole-transportlayer) . & X &
(lightemittinglayer) VAR & T4t % & (electron-transportlayer) ¥ % £4
HE9 R AR K A4 (ELelement),

20 Fl &S 1

A B 404845 (Indium—t in-oxide) K3 A FEML AR, oA F & 238 & vk Hl
Ak, BAEBTAFEL, BT, A copperphthalocyanine #% €IFEN
EMF (150A), A4EA 1TO L. ASRENE ERECRASEEHAL,
R-=- (1-74) -f, RoFEFE (600A), A4 RMAEE EERES XNE L

5 E K KK (host) = 8- B R A E Kk 2 4 4 4 (alumium-tris-8-
hydroxyquinoline) & & £ H 4K (guest) R L AT & R L4 B 2%

10
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(v/v) (150A) B4R X E (lightemittinglayer).

FAARELEES TR E, =-8-S A8 4L5Hh43% 64 (aluninium-
tris-8-hydroxyquinoline) (350A). & F4ih B ERBKEESEMA AL,
A H RN TIRF AT HEER.

5 Bl A%, /A AL PTA RS A, AR LR FBEEAA R R E L
2 F 2N F HEL 69k K nax=670nm, CIE 4 4% (coordinate) x=0. 66, y=0. 33
(EL,B-V), T4 kK. CIE £4F5 KKK 650nm A NTSCCIE 4 4%
x=0.67,y=0. 33 M % i, MHEL AHGEZE/CEHKBWE 1 75, BE
/B KB 2 BT,

10 # & £HH] 2

PARACRG I A PR, AT ERBHERA TR, EAEFETK
#w, #F. i£/A copperphthalocyanine 4% L RENEHMAF (150A), &
LA 1T sk B, AERFENE ERERMGEEHH R, f-=- (1-F4) -
., RoBAE (6004), AwREEE LE&EF XE L2 K 4K (host) =-

s S-S A A Ek4E4 404 (aluminium-tris—8-hydroxyquinoline) B & & K4k
(guest) R K BB BF A R 444 A 2%(v/v) (150A) % 4 X & &

(lightemittinglayer) .

FAAELARBELTFHEE, Z--RAATHEL A (aluminium-

tris—8~hydroxyquinoline) (350A)., A& T45i# & L REERESMA AR,
20 BABHRANTRTE4 T HRKEH.

#& L P 3:

W EAARAD BB P M, AT ERBARMNF R, FAXETAK
ik, F. ik copperphthalocyanine # &irliEAZM# (1504), %
170 L. EREAELRBORAEEMAR, -2 (1774 -

25 R, REEX (600A), AwREMEEE LA AREF X4 L LA (host) =-
8-S A A k454 44 (aluminium—tris—-8-hydroxyquinoline) & & & H 4k

11
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(guest) AKFAPTEAREGILEH C 2% (v/v) (150A) HELKE.
FAAELHRESLFHAEE, =Z-8-RAESH484 454 (350A). £
FAE i B E RERRAAMANM., ALHRAGTRFEH4 FHEaMF,
$)E R T A 1
5 A B AL4R4S (Indium-tin-oxide) 35 35 4 MAAR KA, S0 A T S 3038 F s A
Fik, BREEFARKFR, BT, A copperphthalocyanine ## & EEA
EAH#(1504) %f‘*ﬁ ITO 3% b, AERIENE LABCRSEEMHR,
A-—- (1-7% ) -f, RL_BEX (600A). AuwRE#ZiEE LA EAREHF XE L
A B (ost) = -8- A R A Bk £ % 4 4 (aluminium-tris-8-
10 hydroxyquinoline) R & & KK (guest) rodifb a4 DCIM-1 1% (v/v) (150A) &
Y& B (lightemittinglayer),
FAAELEF O FHEE, Z-8-AAKRTHEESY (3504), £
FAEiE B L REARASHBAM, EABRAYTRTEMA T HRAME,
H) B bk k) 2
15 A E 4R 4% (Indium-tin-oxide) 3K 3 4 FAML AR, 26 ud 7 B 338 7 e 7Y
Frk, BAXEFRKFER, BF. i£A copperphthalocyanine 5 €FEN
E##(150A), #H4EAE 1T0 #3d b, ARFLIENE LA QRS EEMH R,
- (1-274) R, R=FFK (600A). ALA#LEEEUXRETARL
K A4k (host) = -8- S A A EUk45 44 M R B K KK (guest) LS
20 DOM-2 1% (v/v) (150A) 4 & & E (lightemittinglayer).
FARELRBLTFHEE, Z--AREASHE404 (3504), £4
FAt i 2 F KBRS A TAR, EAHRAYTRTEM P HEAEMF.
$) & LR K 3
PARALARAD IS A PAR AR, AT ERBA AN FR, AREETK
5 F ke, BT, i4 AL F 49 (copperphthalocyanine) #X 4 & B JE N\ & #F #F
(150A), #*4AE 170 3k b, EELRENELRE AL EEMAR, R-—-

12
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(1-FK) -&, AKX (6004). EHELEE P EREFXE LI LL
1K (host) Z~8-E R Eoh448 4 R L & H4K (guest) pbie 44 DCITB 0.5
% (v/v) (150A) 4L HE,

TAERE EAEED FIHEE, Z-3-R AL SREELSM (3504), A4

s FTHEELRBEESSMAMM, ELBAAY THRTFEH FHEAMH.

BERFELREEHEFER, T ERARLAGARGLER D
A RACS BT R R AN HELAKE, HSRAMSKLE R AMAS4 (DCU-1,
DCM-2. DCITB) #IAA9H ML MANKE, LESCHE. HKUK CIE L 47y
&R CE S

10 £ 1

1Adh & Ab-dh 2 | EHRFIOE (om) CIE (x,v)

ALK A 16444 A 670 0. 66, 0. 33

644 B 630 0. 66, 0. 36

b4 C 660 0. 66, 0. 34

1 4%, DCM-1 610 0. 62, 0. 36

DCM-2 640 0. 64, 0. 36

DCITB 620 0.62,0. 37

mAk | EdE, THRAE SBREAML, KREAGLEFMBRE
ALt iak i FAAH A GES, b, EHERVUR CIE ¥ Aot
& 650nm B NTSCCIE 424% x=0. 67, y=0. 33 #94F:E. uob, KL PHERFR
ME, B 3234 FAALEHEZF%A.

15 EAAKLPCARME TR BEwL L, RALFERAUARERLRA, E17
MO WAEH, ERBLE AL AR E R, A Lre B3 5IEM, #
BT ARELAHRFEEZA,

13
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300

240

180
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120

60

14
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0.006
0.004 -
BE
0.002
0.000 ' : -
300.00 400.00 500.00 600.00 700.00

% ¥ (om)

A 2

15
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