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MRE ) CFEMEHE ) o, LKA TE T Kido SR “ AT B 2R 28 5 W I 5 EDGIAA HLHLEUR O
22 (White light emitting organic electroluminescent device using lanthanide
complexes) ”, Jpn. J. Appl. Phys. , 8 35 %%, %% 1.394-1.396 B (1996) , H.AE b2 g AAE R
2% RBOGHEL Bl S AR A EER S ES B IR FANEBAESY, AT
T Baldo 51 “ WA HLHIZECR AR S BN (Highly efflcient organic
phosphorescent emission from organic electroluminescent devices)”, Letters to
Nature, 55 395 %%, 55 151-154 51 (1998) , HAE AL I AN1EA 275 . SLfilfuds 2,3, 7,
8,12,13,17,18- J\ &% —21H23H-phorpine %A (I1) (PtOEP) Fl fac — (2- ZRIFEMEME ) &
(Tr (ppy) 3).
[0080] A G A OGX AT LS H N Z s E 2 =, b /b — R R, 20—
JE R B ERLOG . REEDGH— E B0 2 5 0] DAL 501 G — v sl 22 i £ s R 1 (8 L
ROCHRE, Ko G BLLOG ) — J2 B0 22 5 ] DA EAT T e 008 8 P o 268 Y L A 1 R UK
JCA R R, BRAE B I FLEUR UM B I WA S BTk (1) R OG5 4450 . AR, 7 A B
DR FDGIX IR LU 52 A 125 Rk — 2 DU A 46 2 RS BR AL (3 RO 648 2470 Y
WA LU EA R R, BN T2 2 7R %, lE /N T29 1R %, AR/ T250.5
PRFR %, JLHPARIK B2 45 2 50) SR VR 20 B EH I (L RO R R MWD, B Sk A5
FAN R T B ERLLDOGA o S5 A, RBUR B .
[0081]  7E 5Kt 75 2 v, RO IX S8l AT 16 gk — 30 A0 355 — B 9y A BB 22 i W 4y AR S A B
(FEROCX I ECROCEM / S E)Z ). fEJE P AFAE IR 22 R A far AR S A BLIN , %%
AN FAAT A% AR R DA B8 B AR AR LU AR AR, B an 2 99 (BB —Fid L) 0 1O Rk k)
R LCHE—RIRL) T 99 (B AAPRL ) . X T i al 58 2 ML AL A kL, 25 B AT DA%
S A 1) AN [R] ) F far 2B 280 (3 i 28 s ) FLEIUR G BE A B A7 A% S A R 1) 1
AL ARG [ 2 0 an 29 99 CHLEUR A BL ) o 1 CHIAT RS L) 240 1 CREUR M
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L) 099 CHmp AR ) 890 CHBURJEMEL) 10 (RS B ) 245 90 (HEUR
Jertkh) o 10 CHfar RS RL ) BR 60 (HREUROEMEL) ¢ 40 CHATES AR ) 24040 (H
BORIEMEL) ¢ 60 (AL EL ).

[0082] AV ER AR BRI R A B 5t B SERPRR B 0 AT AR S I e . A8 AR Rk B S it
T G, iR R EUR R, IBATK R R R A S L EUR G BRI AN S R B
WifEHTRE ) (LR UL T ).

[0083] W] LLHI = & O IR 3l 1) 2 7 A S b ) %) I 490 A 56 SR ML s B R i L RO L TR
Wy AFFFEELR 5, 728, 801 (FELL AT IAMEAN S ) E T UL e INiT A4, fil
AN SAE HUREL, ] ann kAT 429040 1, 10, 15, 20— PYZEEE -21H, 23H- nAkER (11) , 3L
AFTIEHARE S IR S 2L H L) 4, 356, 429 4R ML 4 VU P IEIE S ek —
FALERER R SBEIR T 55 .

[0084] e P I 7 ARSI AL B D7 UK A9 1 23 HF T 26 Bl 0 4, 539, 507 HrRF L,
HARMAT DI S5 . & B R 57 U FE AR TX (4- PRI —2-
FEIRIL) FREEFBE N,N,N- = (AL ) Jiie 1, 1- X0 (4- X 2R R IR ) Okt 1,
1= (4= 0 PR EE G R I ) —4- ZRFEIR O N, N7 = 3838 N, N = X0 (3- AR 2R 3E ) -1,
17 =B 4,47 - ZJE NN = OR8N N7 - X (3- AR ) -1, 17 - K 4,47 - i,
N, N’ = Z 2638 -N, N” - B (4- 42638 ) -1, 17 - BE2E —4,47 — & N, N, N7, N7 = PO - %f
FARIE -1, 17 - B2 4,47 - ZJR N, N - = —1- ZE3E N, N’ — 2638 -1, 17 - BEK 4,
47 = THEN, N (2R D) NN - TEREE - BRI (“NPBY) MR AEWEE . BH—R0Y
WU & 22 1% 55 W . I8 22 4% 55 e 1) SE AL RS AELZ AN PR F N, N= X - [47 - (N= 2538 -N- /] /Y
TREE ) -4 BEAEE ] 2RI N, N= L —[47— (N— ZE3E -N— 1) 6 G 8 ) —4— IS - [m) R 2%
Ji& N, N= X = [47 = (N= 2536 -N- [B] 2R 20 ) —4— RIS 1 X AR N, N- X —[47 - (N= 2K
B N- TR ) —A- R AL T R N, N X -[47 - (N- 2938 -N- X R &3 ) —4- B
I T [A) 2K N, N= B0 [47 = (N= 28386 -N= 6 R &3 ) —4- IR 38 ] 0 /7 2K % 5N,
N= X —-[47 = (N= 2R3 -N- 5 SR I 2 58 ) —4- BRI T [A) 2R % 5N, N= 80 —-[47 - (N=- 2K
B N- R SRR I ) —4- BN R ] ) R 2R 5N, N= XU [47 - (N- 2R -N- (i) EUR R
o) -4 BEREEE 1 X PR REHE N, N- L —[47 — (N- 2855 -N- ) 2R AL ) —4- IR 3L - X &k
Ji& N, N= X —[47 = (N= K5 -N= X 2R 800 ) —4- BRARIE ] - TVGUHIE SN, N- X [47 - (N=- 2K
BE-N- TR 2RI ) ~4- B RSE -1 - B LR AW 54,47 R (9- ML) —1, 17 - B
KALEY), Blan 4,47 = X (9- ML ) —1, 17 - BRI 4,47 - X (3— 2L —9- MMt ) -1,
17— B

[0085] i 52 it S 1) 2 AR B A ) 2 Ml Wk I I s, 5 2 4 I T 36 1 &R 5, 942, 340 Al
5,952, 115 PHIRLE, Hon] DIAE 5 I NAE R S5, it 5, 11- 2858 -5, 11— & [
JF [3,2-b] MR 2,8- —FHIFE -5, 11— 283 -5, 11— & MW [3,2-b] MM sN, N, N”,
N — DU 55 FERR A i, Horp 55 BEmT DL 15 25 1) AR L AR 2 | ) AR08 0 AR AR 3L

1= 2536 2- Z53L55 NN, N7, N7 = DU 55 SRR B (R 7 A Pk s & REARIE I N, N7 — — -1 28
e N,N = TR -1, 17 - BEER 4,47 - T N,N - X (3- FREESRIE ) -N, N - TR -1,
1’_%% _474/ _:H§ ;N’N’_XR (3_ Eﬁ%&%%%)_N’N’_:X% _171’_%X _4’4’_:

fEAs . RRE 22 A AR 2R BRI I L R A2
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[0086]  7ESKiE /7 55 H, k6 XS R ] LA RS — Pk B8 2 b i AR SA kL . R BI MR
TR RE R Dy, Wk (9,9- ZIE=FREY) -2,7- —58) R (2,8-(6,7,12, 12— Pkt
eiJF25 ) FE D BTy - B3Ry, i/~ 7 F Bernius %6/ Proceedings of SPIE
Conference on Organic Light Fmitting Materials and Devices I11,Denver,Colorado,
1999 4F 7 H, 58 3797 4, 5 129 0, Hh i AW ARSI MEA ST .

[0087] WL FAEM B T p 4R SE MGy, G M BES LEW, =%
WEFIEAL G, sl S e n FyEamiiig . s A5 R G s S /2 55 FE kMg A=
Wy, WA T T3 B HIE & 41 No. 10/702, 859 (2003 4F 11 H 6 HEAZ ), Hrh i AT I A 1E
WAL ANEANSE .

[0088]  7ESEZili 7 Y, KGR ERE ML EUR Y M R 2 SME TG 25 7L b kLR / B)
SRR p > p SN R S R INEE S W) o v SNERANG £ 11 v 3 N LAV SR 1 o S NET D B ol )
2T R 4 A FF T2 B L) 4, 539, 507 54, 720, 432 il 4, 769, 292 [#] OLEDs ; B8 75 AH 7]
J2 0 BRLHGTE P A B 22 Rt B IRIR A 2 a0 2 T 36 1 &R 6, 130, 001 A1 [ H i
Nos. 09/357, 551 (FHN. T [E L F 6, 392, 339) ;09/606, 670 (FHN T3 E L 6, 392, 250) ;
F109/770, 159 (FHRN. T3 E LH] 6, 614, 175) ] OLEDs. iXeL-F A FF N A E TSI
e .

[0089]  FESEE 7 &, Hor lEEUR G E A FEA WL BUR B R R H A7 A& 5 K], IXAE (1)
Er]UFRAR A THEERIE .

[0090] 2. HHTHEZZE

[0091]  FESEHE T &, & B FRES M B B 7352 20T LA K 22 2 7 Z, %2 PR
FHARE T E R HREUR N E 2 S 7GR A E . Sl £, B T2 E SHEERE
R . BB E R LA M IR ECE 2 R R R A . T B R R A
PPl B 2 F L B M RL, S PR R DU B S AR R A A, 2y 99 (5 —
PR RL) ¢ LR ZRAMEL) 229 TCE—Md R ) 0 99 (SR =Rt RL).

[0092]  7F—8SLjE Ty S, AHAT T BR 25 W6 1 8 32 )2 2 AL I DL S AH [R] R0 b
B, ARG 32 2] DABRK OLED (¥R s H R / Bl i e 2 R0

[0093] IEEIMH FREZ MBI OIERZ BB RS IrMeEY . EE AN R 8
SRR B A S, B A JF T Lamansky 58K 26 H LR H1IE A FF 2004/0004433, 24
TR N BAE A T INAE R 27, SRR I — P hii 54, H P azoR T8 72 DY s JE s ik
I Z e S HAT A SR 5 B Ge Ak S, Az RS A BRI ot S AT A IR SRR 5 B
2D WAL S, He A AR T A2 SRR A5 27 W S AT A B s WU a9, Hopiz
ARIEARVUFEE LM (TONE) FILAT A SR s A B &, Horh iz AR T T e R S A A=
YIS s LS IE B AR P2 RS e & . T8 S RE ) B AR S A0 15 DY 3 2
WEIRR S — PR GE (TCNQ) DY DU FERE bR I — bt (FATCONQ) « DU &4 Sl 2- (4- (1-
T OHE) R -6- ZRHk —AH- R —4- WAL ) - TN i -1, 1- —44k4) (dioxyide) (PTYPD) FH
2,4, T- —AHFEED . e n R AL T2 B LUZ A FF T Main 55 ()36 H L4 Hi
A FF 2004/0009418 AR LE, F T A FF B AR AR 5 I ANAE A 255, 41 W2 25k 5y 1 T —
EALAY, g ARIE R RED A 5 (CFM) FELAT MRS NN = X ( g ) -1,
4,5,8- ZEVUR IR — LA, HAiZARTE & N, N =B (i3t ) -1,4,5, 8- 25 V1R R —
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P N e RO AT AE I SR BN, N = X (5535 ) —1,4, 5, 8- ZEUUR IR —BE W b &4, H
HZARTE AN, N X (598 ) —1,4,5, 8- ZE TR IR —WE A LATAEM SR s RIE KT
EZRBRAL AW, HoA iz AR TE R R IR 2R B ZE A LA AR ) SFK s B) diphenoquionone 44
G, HPiZARE TR diphenoquionone MIHATAEMKILHK . BB BRI L2 G
FALS I Lewis BRAL S0 FeCl,. A1CL,. InCl,. SbC1,. GaCl, 2, 11/ Endo Z87F Jpn.
J. Appl Phys. 41, 1.358(2002) i@ iy, Jorh AT AAE ARG IAME N 275 . HiAib
(R T B2 MR T LU & st &), Lz RIE 2 & s (10 C) FELATAEYI I SFR .
[0094]  FESLHE T &, T2 E(T RIS —DaRE—F A ESCEZ R A VMEL . (7
TE PR PR ER 2 P LB B S A F WM B DT RIS B AR L AZLE, W2y 99 (55 —Fhds
BE) C LML) B4 1 —MMEL) T 99 (28 MRl ). A N RLRT HLAT 2
A EHMATR L AR VS 2 a2y 99 (AN EL) @ LR ML) 24 L CHHLM
BE) 099 (TSR ) , UIHREZ 90 CANUMEL) © 10 (AR 245 10 (AL
ML) 190 ( FATESZAEL ).

[0095] 3 B ()G WA BR8] 21 % o A S 461 0 AU R i A= 400 ol o R M i A2 40
HINNBRAT A= 40) , £0 FE A KA A DY PSS MRAT s BPIA R s U ARIRE BRI 5%, 0 BTk
(IR . HLE 3 B A S SR SR RN SRR B Ry R T

[0096]  ROGIX I E ARG R E (I an BRI 2 7 UE i = &4 2 A
82 2 ) (95 B ] LAZEW W4 1nm— 2 1000nm 2 [M 2454k, , 38 % J 2 5nm- £ 200nm, 425 5]
227 10nm— 25 150nm.

[0097]  BHAR7E o6 X 45

[o098] 1. PHIKTE i )=

[0099]  7ESE 7 S, PR AR o2 2 H R4 mi AR W OLEDs 1) —Fh el 2 B M B, 1] an e =
SEPERSEME . RS B, BIARE 72 5 B E s AR B, B H R E A
W = # k. ARSI T S, BHARZE 55 2 c gl an— AL e A =l 5E 2 0 E B AR
B o HORANUR / BTCHUM L . BHAK 7 o5 2 FH PR Bl 5 2 P BH AR 26 JeALM L2 i
B THA BT LD RIS B AR B AR AR, W2y 99 (B —Fd el ) @ LR ZFRibiRL) 2
Y LCE—RibRL) ¢ 99 (R Mt RL).

[0100]  I&& AT FHARE 56 2 1 TE AU R 6 1 2 42 @ (R T WL R RIAS B 42 1 e L
ML ANE < KRB TCH I B2 40 C Ge Siy S10. S10, B Si,N,.

[0101] & &)@ 7 PETCH UM B

[0102] & @& ALY (fltn MgO. Li,0. Ca0. Cs,0.A1,0,. In,0,. Cr,0,+ CuO- Cu,0+ Zn0. Zr0, il
Sn0,) ;

[0103] &A%Y (1t Mg (OH) ,. Ca (OH) ,+ LiOH. KOH. Cr (OH) , Fil NaOH) ;

[0104] & @itk (140 LiF. CsF. MgF,« KF fil FeCl,) ;

[o105]  &J@EBEALY) (H40 ZnS) ;

[o106]  &JEEA (U1 TiSIN Fl TaN) ;

[0107] & JEREALY) (Bl WSi) ;

[0108] & Jgsuz (#hn Mg, CryAu.Ni. Ta. Cu. Ti.Pd f1Pt) ;fi

[0109] & B&4 (Bl Mg-Ag &4 Li-Al A4 Au-Pd &4 Au-Pt 4. Pt-Pd & &A1
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Pd-Ag G4).

[o110] &)@ &< n] LLH WA =P el 5 22 b JB A A, o< Jg mT LA A 8 B I AR R
e, By 99 (CE—M&)E) @ 1CRZRERE) 24 1CE—ME&EE) © 9CGEZMER),
HHRELAO(E—FERE) | 0(F_MERE) ZH10(E—FE&E) @ 90(HE _Fi4
J& ).

[o111]  FESEHE 7 &, PHARAE o6 K AL ST A AE R A AU B (e & —Fh I FhElcE
ZMANMEL) . 27T Z T AU RS BRI R S B AR 2 55 2 16 55 4 —Fi
Moy . 167 AT T, AF AR AP el 5E 2 Rl (AR 78 55 )2 N, 2220 — P Bk 8 25 2 7] LA
BLHEA WM BT A A e k) 3 B2 D —Fh FH AR o5 2 B4 TeA UM BRI 12 1A HL
MR

[o112]  H{EBHMRAE 55 )2 A7 AE D Rl B 2 R AL R, 25 AN DU RE AT DT 500 B )
ERRECAFAE, N2y 99 (S —FiArkl ) o LR RMEL) 224 1CR—F K ) - 99(%8
AR . AU BRI AR L AR AL S R 2 99 (AL EL) ¢ 1 CRBLM
BE) 229 1CANEL) 99 (RN EL) , JEHZZ) 90 CHNLAMEL) © 10 CENUMEL) 2
2010 CHHIMEL) @ 90 CENIAMEL).

[0113] &G T BHARE o5 DX S8 A AU R REA 40 2 7 A& S Bs1 AU i A4 sl
W - e AT 22 4 RO AT A2 40, L B K 5 B DU FRJEBRRY  BF IR 5 SR BRI s BERR
5, WITEASCRER 2L . L B 1 2 7 AR Sh L L6 SR B G VR R e BB
MWy N ZE 5 I . T FHAR 8 25 X B A HULA LS W] LS il & 5B, o b iR
[RIFR A, 5] G 4 JeB B A Dl =k

[0114] 766045 P Fh sk 5F £ Bl B0 A% 78 05 )2 09 SE 7 27, 1) Bl PR AR 7 15 2 19 25 AN 7
i, WA R} PR A el B 22 Fhobd B AR I A RE R B2 UL 2 SR FE S BRI 56 )2 RT LAARZ B AH [F] Bk
AN

[o115]  FESCHE A &, U&JEuEM / & E A THIRESGER, eIl &g T
ZMEEGEH Sl 22 2R M2 M &Gy (Fne)E sk
W) Jerp AL T DL IRAERE PR E T2 2 5 (1 /MR EEE /D ) SiER A LG (il
L/ ), ATBE A AE G IR EE N 5 e F fE A BHAH BAE 74, 8 2 5 B il =6 )2 8K
OLED HAR & 73 i et B EAER 7).

[ot16] 2. H TR

[0117]  ESEHETT ST, 5 A ST i (19 5C T Ot DX S8R [R] I L4252 J2 T LA i R BH AR
7 i XS 73 e A 25 - e S SR R AE A B 2 A AR 15 R 2 TR

[o118]  [HARFE 56 )= 5 W 432 )2 mT DL AT R B i

[0119]  FHARFE 55 D Il f) 5 B RN S AR 7 o X 8825 = (O W BR AR ZE s 2 i 42 2 ) (1)
FEW] IAEBI W12 0. Inm= £ 100nm 2 [0]A54k, J 5 K320 0. 5nm= 24 50nm, FeH1 22 0. 5nm— £
15nm.

[0120] AU BH 1) S it 77 S A0 4025 BH BRCF- 07 BH 1) BH B 78 5 X 388, STk >0 BH BE AR (491 an 7
A] WL A B AROE R A D R 2 T0% . JF HLIEH 76 m] WAE Bl 20 20 90% ), WAE K
ST OLEDs BUZERH (R] & % (1) ) OLEDs J2& B 75 IR, STt 77 28 " AX R BH ) OLEDs 1 H T2 Ff
N FERH AR 5 X 7 B B 02 B I S5 77 S8, T A P2, 0 an #5 /2 o 24 200 12
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B /D, LIRS 2 A2 100 3R 8] /D, BHAR 78 05 X 35k 4102 ' 2 AE m] DL Py 22 /0 4 2 50 %,
F HB B 72 W] LTS A2 2202 70 %, PRI e mT WAl Py 2220 29 90 %, A 43 BN (A il 78
w2 DXCRE CEAE P (VG N . s R 5T B R B B AR A 4, O T H e B3
BHF / B3Zs B a2 B EAE (Wl 52 B A 3B s g i 1002 B A B RLIE AL ) (R,
FH N, 3 26575 B 1R St 77 S8 008 F T B 5t (A I Rk A SIS #8 & 5F ) OLED s, 481 U £k
JRAEE OLED {2 7n 2% AN Lo Y B R 2 .
[0121]  FESEHET7 22, AR 8 w5 X B T4 A A 3% B R AR (1) OLED, Jf Bl s KAk 3%
F6HRARAF I A BB, AT LAE F R 2 1) BH A 2 o5 X 38, 124 100 42 - 24 2, 000 324
BRI 25 ] CASR AL 53 SO0 5, 4 G 358 n O LA 2 Ol 2% IO AR B L . 7B Sl 7 58
o AT RIS 5 S S g L 2t T A AN a7 B BH AR ()37 B BH AR 7 5 DX 38 49 s e m] A
70 B Y S5 3h 22 /D 29 80 %6 IR S S BN, B A AR e S5 A A8, 451 4n 78 R WL R o O # A
£ 25 50 % I FAHY .
[0122]  [PHHK
[0123]  AJ DA A A AnT 3 649 PH BN, B0 965 016 273 B L 0% B L AN 53 B S5 AN S St ) BH
W . PSR E SR E E T, ZE RO e Y (1T0) RS & s R AW AR . H
At FH T T8 B BRAR R0 B A B R R AR T S ik, © — YRR G0 5 2R i B WEwy
ZENE I 25, 9 40 3R H Th 2 T BR T4 4eV, B4 4eV- 2 6eV (I 5 . 76520 77 &b, BHAR
H] PR EAL BRI A, A TF T Zugang 2511 J. Phys. Condens. Matter 8,3221(1996) F1
Kim Z&ff) Appl. Phys. Lett. 83,3809 (2003) , sk & A LLER ML T A =B ANE 3,4- L
B RGE -mENy ) - B (R OmEERR £h ) ( “PEDOT:PSS”) EiEEZEME ( “PANT”) KIS HLZE
AWM, HAFFT Kim 25019 Appl. Phys. Lett. 80,3844 (2002) F Carter 251 Appl. Phys.
Lett. 70,2067 (1997) , i I A I N AR AT S IAMEA S .
[0124]  BHAR AT DRAFRIEERER . 30 E0 LORE 2ZEO6EEM , W& eidix b
7 BB R RN I AL S8 77 ST IS5 6 R FRAR, 1 PR ARt
TEE BB E AL SR AL T K . [RIRE, T DAAE R R 40 T 292004, 45 B i 24
75 A-Z1180 AMAEH HEOGE W SRR . X BRI LS e g sk L
4, 17 I ECE % B 3 FURR B USRS 191 G R R T SRR Wy | SR ML g S 1) 9= T LU T Rk
B . X272 S T LRGS0 A-Z1175 A S ANE B IR E R A T T EE A
4,885, 211, HAR M RE G| NEN ST . LS 0, IIRASRE AT T3 H L0 Hig 4 It
2002/0180349A1 W KA MG B IR G Z MOML) , i% L& F HiE A T N BRAE A3 5 I AE AN
B
[0125] 7375 PR 1 S 7 22 v, BH AR I J3 B ] AZEA 4N 2 1nm— £ 5000nm B 30nm— £
300nm - [A] ()78 AR Ak . SF AR 3% J5 R 3 R ke T B AR R IR G 2 2
[0126]  7E OLED 5l 75 &b, FHAR AT LLRAE B (RIAECEAIE ). XA IE I
BFAR FH AR SCRT IR A A2 7, FF HL R R U an 2y 10 4K - 25 2 22K . A& BB AT LA
B i VB A R VEART /B, e T DU R RS, 0 A FF T Chen %511 Appl. Phys.
Lett. 83,5127 (2003) , BUE W] LA RS HY, Wi 2 7136 B LR Hig 2 FF 2002/0180349A1,
HAPF AN BERETSINME NS . A ANEHHARRIA KRB OLED [ 35 77 A
FEI8 5 F T4 U5 AR [ OLED 7 2 55 1) 3 A it OLEDs (491 45 32 BH FH AR f¥) OLED s, Herp 7
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A] WLYE R P B AGE Y 2 D 5 2 70 %, - HLIEH A8 ] IS L A R 220 ) 80 % s [RIFEA I AR
NS &5 OLEDs) .

[0127]  3EH4

[0128] A AT LIERIMEE BN, Ul — 2 HE. B EZEHN . EME
FEJa B AN/ 2) 10— 24 5, 000 TOK, SEHe A2 2T 25— 25 1, 000 70K .

[0120]  JEAC B3 BH M m] DUAL & 25 Pl B A R, 048 9 n 28 A W 40 7y B3 A0
2 EHNEEMAY ORELEASRE T REENMYLAR® EHRE . GRS 5 PR
PRTR IR RIS . e SR v Lk B4 anm] U B TR MR A S8
PR B Dl e PEAE A

[0130] A% BH L 04 mT DLAL 5 2% B B B9 A kL, £ G ) n 3R A A oy 15 SR TR
MYLAR® R BREG 58 A 4 BRINE 58 FF L TR AR IR 5 L R 0025, A0 55 5 €85 sl e k451
Tk B . EEMIETT DL e iR A 2 A R R R SR A . LSRR AT DU T A A
KA 9 W 4 8 A s ) A A A S S R AL A

[0131] RS T7 S, A K B IR OLED A FH 5 W JbA W G o Ak« 2 Ak B 1k < 8 1 F e
Ry CHIANAEE AN HE BT )

[0132]  IRAEHGIAA A B OLEDs (7R A Y, Frb 25 Bt B BLA Pk e . 75 SE il 7 48
L AR AN BH AR 2 — P B A2 I

[0133] Y1 .

[0134] MK

[0135]  HLFAL4mZE (ROGIXIE)

[o136]  HAEUROLE (ROBIXEL)

[0137]  ZFoEmE (R Ek)

[o138]  HiFHEs2)2 (ROGIXEL)

[0139]  BLFEA NI RS IR 5 = (PR =5 X k)

[o140]  BLFELHIAM RS — IR E 55 = (PR 25 X 3k )

[0141]  FHAK

[0142]  FLH4

[0143] f4fi 2 .

[0144]  [HAK

[o145]  HEFAmE (ROGXIER)

[o146]  HIEUROLZE (KOG )

[0147]  ZF7UfE4mE (ROGIKI)

[o148] WL FHEZIE (ROGIXIEL)

[0149]  BFEETEHIM RO FHARE 552 ( FHARE 55 X 380)

[o150]  BHAK

[0151]  FE44

[0152] 474 3 .

[0153]  FHAK

[0154]  Hi-FAE4E (ROGIXEL)
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[o185]  HLEUROLZE (ROGIXIE)

[o156]  “FyfEAmiE (ROGIXIEL)

[0157]1  WiFHs2)2 (ROBIXEL)

[0158] ALHEAEHIM B E =HRESE (PHRE w5 X )
[0159]  ELFETCHIM EHIEE —HRE 2 ( PHARE 15 X3k )
[o160]  HLFEAHIM BN —HREGE (FHRE 55X )
[o161]  FHAK

[0162]  FH4

[0163] f47fiY 4 .

[o164]  BAKK

[o165]  Hi-FAE4mIE ( ROGIXIEL)

[o166]  HLEUROLZE (RIGIXIE)

[o167] = 7ULHmE (ROGIXIEL)

[o168] AR WM R PR &2 ( PHARZE w5 X3k )
[o169]  HLFHEAZ)2 (PHARZE o5 X k)

[0170]  AFETLHIMEHE—HREGE (PHRE T Xk )
[0171]  BHAK

[0172]  JEH4

[0173] T 5 .

[0174]  BAKK

[0175]  HIFfE4E (R

[0176]  HLEUROGLZE (ROGIXIE)

[0177] = fEsmE (CROGIXEL)

[o178]  WiFH2)2 (ROGIXEL)

[0179]  EFELEHIM BN TLHRE SJE (PHRE B IX Ik )
[0180]  AFEE WM KO HRE R (HRE G X )
[0181]  ALHETLHIM B = HRE w2 (PHRZE X )
[o182]  HLFEAHIM BN —HRE G E (FHRE 55Xk )
[0183]  HLFETHIMEHIEE —HRE 2 ( FHARE 55X 3k )
[0184]  [HHK

[0185]  JLA4

[0186]  F47Y 6 :

[o187] [tk

[o188]  HLFf&4m)E (RIGIXIL)

[o189]  HLEUROLIE (RIGIXIR)

[o190] = fEmE (ROGIX L)

[o191] W22 (ROBIXEL)

[0192]  ALFETEHIM B =HRE S E (IR E w5 X )
[0193]  AFEEHIM BN —HREGE (FHRE XK )
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[0200]
[0201]
[0202]
[0203]
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[0207]
[0208]
[0209]
[0210]
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[0213]
[0214]
[0215]
[0216]
[0217]
[0218]
[0219]
[0220]
[0221]
[0222]
[0223]
[0224]
[0225]
[0226]
[0227]
[0228]
[0229]

BLFGETEAIM B 2B — B E d5 )2 (BHARZE 55 X 350)
BH%

5

AL T -

%

B fEiE (ORGSR

HECROLE (CROEREL)

It (R
B4z )2 (RO EL)

BLFETCAIA B 28 — BARE o5 )2 (BRARAE 55X 300)
BLFEA A B S — B E 55 )2 (BRARAE 55X 300)
BHA

Et

P78

FH A%

B4z (RO EL)

HEUROLE (REREL)
e E (R )

B2z (CROEREL)

BLFEA AL 28 PO B AR 7 55 )2 ( BHAR S 55 X 350)
BLFETCAIA B 28 = BHRE a5 )2 ( BHARAE 55X 380)
BLFEA NI B 8 IR E a5 )2 (BHARAE 55X 3800)
BLHGTCAIA B 28— BIARE a5 )2 (BHARAE 55X 30)
BH %

Bt

AL 9 .

%

B fE4nE (CROGREL)

RS CROGREL)

IR (R
Bz )2 CROGREL)

BLFETEAA BHR 28 — PR E 55 )2 (BRARAR 55X J00)
BLFETEAA B 28— BARE 55 )2 (BRARAE 55 X J0)
BH A%

M

AT DL AT 258 B AR T AR 2 BH (%) OLEDs 5 . R LA H 22 Fh W R 3 s 1 7 v, 491

AN PTAR DTS - T R IIUS DO B n] PAESE B BB TR T i . AL
SARTURRFEIAE Al ORI UTRR 53 - 2 MR R TR R T LR B 2y 0. 1- £ 100 R EERD
(“A/s”), B2 1= 29 10A/s. fEALENGO0 T AT DR S i ighe FTED (i fnmg Ss e ) slii:
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BRI ARTE P 5 2 Ff OLED £ .

[0230] X T4/ BH OLEDs [ 5K 77 58, $2 45 T #)on 5] Pt o2 BE AR A (PR32 L, A4
100ed/m’) .

[0231] A5 OLEDs : 270 %) 2,000 /N /020 4, 000 /NEFEEE D) 6, 000 /N .
[0232]  R&EJG OLEDs : 2 /0%y 5,000 /N 2202 10, 000 /N E /D2 15, 000 /N .
[0233] K416 OLEDs : /%) 2,000 /N /D4 4, 000 /NFECE /D2 6, 000 /N .
[0234] & G OLEDs : /04 4, 000 /ML 22 /04 8, 000 /T ELF /D Z) 12, 000 /N .
[0235] 7RSIt T7 i, b He UK AR o5 /2 A0 19 48 A B OLEDs )% B A e Pk b 2 A B
i, Pl KT 1 KT 2. KR FA S5 KT 10, ZEFREELRRE () A (2) ZIEK
tefs], 2o (1) S:EREBHE 552 AR B OLED 152 I dh 2% L, (HA @l L, =
100cd/m*.300cd/m*\500cd/m’ 8¢ 1000cd/m*) T F&— & ¥ (Hlin 10 %.20% .50 % %% ) 4
ot IERVEIT TR], (2) 2 AAEAH FIWI G R L AH R 4544, XTEE OLED ( B £ % A PHk &
w1z A A S SO ASAR [R] ) B8 BT B AR R R B i i AR Ik ), 3 A il m] BLAE 2%
PSRRI E AL )5 AT R TR EEAT . 7RSS 7 b, 3 T4 e WG L, A B
OLEDs, B ¥k T35 52 %5 58 e E 9k (dropoff) ZREL (BIUWILE 10 % 523k R B0 2 A2 2
L TT RE BH 2 AN [ B [R] T 7E 50 %6 I & AR e P L ), 52 RS e ME B ] e R AR BUAS e A2 BH (2
AL . FERELCSE T e, S R T L AEAN TG B T A8 FH R S S U AR BN S AR — )
( BPTESL Ty S b, s FE AR e TR E 5 B A8 e 2 Sl R U N e ok ) . 0 TR s A
PE ECAR I T BT (0 52 0k R BT EURS 600 52 s B RS Pk L A A Sl &, B2 A
H10% M ZE0R R AL . 5 50 % B AR TR F I A (CCEIEHT) AHLE, 4% 10 % IR AR 2L
REAE IR oz .

[0236] S TS £ 5= R st M LU AR T P A R e W4 2 FE L, FF HAS I e 2= P AR e
PEEG 2 B ST 8, NSAT R ARG L, CIrA AE 3 IR ) F A FE A 31, 25mA/
em® NAFH AC 383 (driving)) :

[0237] ¥ OLEDs :300cd/m” ;

[0238] %% OLEDs :1, 000cd/m” ;

[0239] &K 4[J% OLEDs :150cd/m” ; 1

[0240] &6 OLEDs :1, 000cd/m” ;

[0241] AL [RJEL ¥ T OLED HIWJUG 28, o, — M &, FrE B vIah e e ar, sk Ak
I TR . B, X T AERT G 2 A 100ed/m” $4E ¥) OLED, B4k i 8] 18 5 A& #4E OLED )
AN 100 /MBS I SR HE A 5 — A 500 /NI X FAERIAA SR A 300cd/m” #:E ¥ OLED, 5if
AR IS TR T8 5 2 E OLED 58—~ 35 /NN IF LA R 58— 175 /NINE 6 eI UG 2 N
500cd/m” £ 4 [¥) OLED, S Ak e [R]85 & e E OLED ¥ 25— 20 /My I 4L Y Hb 4y 25— AN 100
INIE 8 T AERIRA TSR 1000cd/m” $4E 1E) OLED, Ak i [R]85 S ¥/ OLED 55— 10 /N
F UL R 5 —A 50 /NI

[0242]  7E b F S04 AE B H e 52 BEAS e PR LL R PR 78 55 2 AR “ 1B 2 R
TERE R AR 55 )2 77 T, QA BE A7 AR IR R B3 2 Bl oA B BRI B L 2 5 R B A 78 75 )2
(1120 B 77 T PR g, 1X 287 [ B8 18 15 A< & B OLEDs S HMIE () se FE AR e P b . 7
WA 1 P B 78 5 2 ) 7 49 M St 7 S8 DA B “ e .
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[0243]  7E B AH XS T %5 b6 OLED W) AH [RI 9 46 18 H 2 B R FRRR e L A9 2 BT, £800F B A B
OLED SN (AR e FE AR B b > 1, FFRom s e BEAs e M 3G 0 . 7ESKEhE Ty &b, 52
FeE Tk LR R B AE, W KT 1 K T4 20 K T4 5 slR T4 10, AEsLiE &, A
KB OLED 3R 3 Fi s W] REAIS T+ 5% T8 T-3R 15 5 AT EG OLED AH [F] /K1 (1) FL I B2 A/ B
SePE T TR RS L, PR %T e OLED B 48 ms 1 FHAAE 5 )2 2 A, e Hoe Ty & 5 4
REHEIAHIE . LESZHE T S+, AR B OLED (W3R8 AN & i T (BIASER L2 5 (RFr el A
M2 3 AR ) AT 500 LG OLED AH [l A= ) L s BEAN /B85 B i 75 B ) 3R Bl L s, ik
XTEG OLED [ 2348 % T BHARAE 56 2 2 A1, B S0 e 5 A R B AR R

[0244]  FH T FEAGE T FUARL IR TR “ 297 S 38K T B 2300 1 22 491 40 e ik 10% . 141
u, KT8y 2 e Eise L aRE 2 (EE KT 2 BE . FI3E L8/ 2 ffEH 1. 804 1. 85,
1.90.1.91.1.92 % .

[0245] 75 S 77 28 70, AHXT TR T 48 W BH A 78 75 )2 22 A1 B 08 T T AR AR [F] 54 B
OLED, A< B} OLEDs W] LA W7 H —Fp i 22 Ff R #1) Jg 1t « FEAG e o B2 s AR AR (1 SR B
k.

[0246]  DRAEREAH XS T HARIRA I St 7 St A W EAT B BRI , NOZ AR by 1% L
SEEGA R T Uk B, T AT T A B IR T A SO iR A BL R F BT 2230, BRAE A
UL, BT E o LR A AR R ¢

[0247]  SEJiifs]

[0248]  7ELA T SKEf% 4, OLEDs FIAGZ U 3664 / BHMR / BIARE TR Z / TR E /&
TR — R/ RGBS —Z / Bk .

[0240]  7ELLFSEE ] 41, £FAE 2 2 P IR JZ I, 5 M2 24 e B4 352 X B 2 1, 58—
R 2 S AR . 0, X T F T4 T :NPB (600) /A1Q3 (750) & X )27, NPB
JEERRAAR L A1Q3 E 5k .

[0250] FESHREEDENREAKZEE . B E 50 0E (Flan 1 @ 1) RoaRME
AR .

[0251]  "RHPKEULEH T AIARTE -

[0252]  “ITO” AW EALY .

[0253] “NPB”:N, N’ — (Z5-1-JL)-N, N’ - 5L - BeoRfi% .

[0254]  “A1Q37:= (8- FRZEMEMRIR ) 5 PR = (8- FRILMEME ) Bk = (8- FRILMENKIR
RE) &

[0255]  “FATCNQ” : P VY S S bk I — AR bt

[0256]  “CuPc” HBKHE i AL B SWIN A ZAILE .

[0257]  “BH2”: U T FEEUIRHT 9, 10— X [4-(2,2- —2RIL L0mFE ) Z-E ] B UHSES
TBADN &7 .

[0258]  “BD2” U T ZEHUARHY .

[0259]  “Rub”:5,6, 11, 12— PYZRFLFFPUZE s tHFR L0920 .

[0260] /EEZAY (BX10°4E) TLE 1T0 ¥R B IEM ER Y S AHD TR =BT 4
(20 1-1X) {430 OLEDs, HoAr A A UV- SIS VEXS EEM BT TS vk . Pra 284 R A AR A
) B AR » 1% BH AR 2 B A 20 200nm JE B 1T0. BT #5140 EoA AH R 69 BA A% » 1% BH A% 86 F1 4
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9 ¢ 1ARRL ) AR IR A2 120nm.

[0261]  BRAESH UL, R8N “ e it (X FXFEes] ) ” ks B iR 4R A g 2
T RHNSHOTHT

[0262] i AC BXZAE T34 1 [n] LY FE A 24 31. 25mA/em” [0 &t (L) 5

[0263]  IAAHL IR (V,) £EXTELBAI8G B R (K2 5V JEHE P .

[0264] i b /8 B P AE A AC SR B 451 34 1E [9) HL 55 P 4 4 31, 25mA/em’ T 4L
OLEDs, 31 H AT e H AR MR35 88T TP o R B B B, AT R AR e R . iR
L2 20 /NIRRT IA) S AN L, 0 10 % ek ORI . i DL R 2R 2 i E N L, TR
10% HIBS RV L, = 100cd/m” ZE9% 10 % ¥ [H]

[0265] 1 L, = 100cd/m’ GEyak 10% fIBF )= ( B b3l sz 1 L, 2298 10 %6 Bt ) X ( |k
R ER L) /100.

[0266] i ik “ P AN B SE M 2 A SR 1S B F L, = 100cd/m” S 36k 10 %6 (RIS [R) ™ g LA FR AT
e 22 E3RAE I T L, = 100cd/m” Tk 10 % I 8], 255 B 28 0FBR 25 400 BH iR 78 o5 )2 LAAH
By 54 AR R, RAF LR AS E PEEE CREXS T XRE ] ) .

[0267] 2 T HSChEn] ( EUR I 20 ) -

[0268] 5 1 Z4H :NPB(600) /A1Q3 (750) KX 2

[0269]
RkAE | PEALE b FHEE LY, &3 30 Wt
(82 T2t e 4)
I-1 x NPB+F4TCNQ 1 *t o #)
(Ko t) (9:1) (100)
1-2 Au:Pd(5) | NPB+F4TCNQ 3.5 B 2t e 448 1k
(9:1) (100) EXMEHKX
LE.L
1-3 Au:Pd(5)/NPB | NPB+F4TCNQ 7.1 5 ot e ek
+Mg(1:1)(50) (9:1) (100) EREMZ ML
b ]

[0270]  %F 1T ZHsEjef) ( BRGNS (2810 ) -
[02711 %5 11 #4H :NPB(200) /NPB+A1Q3 (1 : 1) (800) /A1Q3(200) Ik X Ik 2
[0272]
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Fhpi# | FRERLE Wik A FEARZ ML #it
(R T2 )
I1-1 x NPB+F4TCNQ 1 2t e 4
(2 e 4) (9:1) (100)
I1-2 CuPc+Mg(1:1) | NPB+F4TCNQ 2 btk
(150) 9:1) (100) ERARZ MK
3 &
[0273] %% ITT ZHSLiafs] ( BRBUROGEE SR ) -
[0274] %5 111 41 :NPB(600) /A1Q3 (750) & X IHZE
[0275]
KhtH | FRRELE oFHeEE xR AZ M Wit
W (st F 2t
)
I11-1 £ NPB+F4TCNQ 1 2t He 44
(2T ) (9:1)(100)
1| & CuPc+Mg | NPB+F4TCNQ 17.7 5 2 b4 II1-1 4830
(1:1) 25) (9:1)(100) EEAZHEXRREN
III-3 CuPc+Mg NPB+F4TCNQ 53.3 5 [I-1 4850
(1:1) (150) (9:1)(100) kAL Z M X HREF
III-4 | Mg(25)/CuPc | NPB+F4TCNQ 18.3 5 2t b IT1-1 4536
(150) (9:1)(100) LY e Y- FI T X
I11-§ CuPc(150) | NPB+F4TCNQ 1.1 5 2t b4 ITI-1 A3k
=+ ra) (9:1)(100) EEREMRA Y TR
. o FaHE
rARALEYRA
&, BHFARHH)
i 3 Ao b 8 M T
AECERBARETF
A LES AP
[0276] % IV ASCiifs] ( EUROLEE (SR ) -

[0277]
[0278]
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KWL | FREREE LFREE b Y & ¥ L322 #it
(ax F i)
IV-1(s} x NPB+F4TCNQ 1 x4
) (9:1)(100)
Iv-2 cr(7) NPB+F4TCNQ 36.4 5t o AaK
(9:1)(100) I AR MK
¥ &
IV-3 | Cr(7)/NPB NPB+F4TCNQ 132.6 5 e AR
25)/Cr(7) (9:1)(100) b & Y -3
WE
1V-4 NPB(25)/ NPB+F4TCNQ 27.7 5t b iAnie
Cr(M (9:1)(100) ey & V4. F3
w3 %
[0270] 25 V A ( BEUAOLEE L0 ) -
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FHPH | FRRARE TRt A 5 R AR R M W
(Aaxf F 2t b )
V-1(2¢ %, NPB+F4TCNQ 1 2} b 4
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V-2 Mg(50) NPB+F4TCNQ 18.6 5 2t b A8 1L
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W
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(2 s #) 9:1) (100) KA BRI, ¥4
HARRAERABE
AEMTARHERE

M.
VI-3 Ag(25) | NPB+F4TCNQ 0.25 Eats VI-1 486 %
(xF ) (9:1) (100) KA MK, ¥4
WA R A& gl
AT AR A&

M.
VI-4 | Ag+NPB | NPB+F4TCNQ 0.25 Szt VI-1 A8 %
(T e#) | (1:1)(50) (9:1) (100) RAAZHMK, ¥4
HARREHFARA
AT AR H LR

AT M,
VI-§ Sm(5) | NPB+F4TCNQ | N/A(d FHfk | Hatiud) VI-1 3810 %
(e dl) (9:1) (100) EZRBERTHR | KAZHMIK., $H5)
M) WA RAEF AR
A BT AR® T

M,
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TR
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(e xt -T2 4)
VII-1 £ NPB+F4TCNQ 1 *} pb
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KkPH | RRALLE bFRLE FRARE it
Ve (4R 5
T 24 )
VIII-1 p NPB+F4TCNQ 1 2t o)
(2 ) (9:1) (100)
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