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[0257] W& 1 /R B MR HOARYE AR BH A ML EL S 4500 A3k 1 ~ 8 ARERI
AP EIA B EL B30T DL P g A R B o

[0258]  4nfE 1 iR, iRHE AR BH A AL EL g5 A8 55— latl 110 528 — Wil 150 ;3R 7E2H
— BRI — R 2 R HAE 20— DR GE 130 R —F 22 N EHLUZ 120, 130,
140, HAHHHLZ 120,130, 140 AT LLEE Edtb %X 1 ~ 8 14L& (19350 4 5438
[0259] ZAMNAHZERIEETLLE 10 MLV, JLik 8 NEL . WA VUE WS E R

A, MIHECLE A WL EL 284 A HLUE I HEE 2586 -

[0260] 4] 1 A RER AR HH 1, MR A% BH St 75 S A AL EL 28R Bl 0 B A 13 O J2
13078 7CHIAR )2 120 FIHLFHIR 2 140 BB AEAE N S — MBI PR 110 FE N 55 — Ml )
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TENE LV ICBHESE BT BEAS 2 A (0350 43 504 3 mT LSl JE 1, AN T BB % 1 ML EL #%
PR R R =

[0261]  HHLEL 23R S AEFE LR L. iB R AR AR A R, R EHAR
U HIHUBR R R 2 e MERLE B B . B 7 FE B L 3 W S R 2%

[0262] AR A BHA AL EL 25400 SHARA R AT LA FE D) s 550 eV UL E RS 8 A 4
SHNEYSILREY .. BB ARS8 4o W 1 Cul, IT0 (4L ) | Sn0, Fil Zno
LIEHFHEME. R E AT LY 10 ~ 200nm.

[0263]  ARHE A BHIA ML EL 281 IR R AT LR Dh s BN T 4oV SR &8 5
BALS s IR S Y. EAKH] 74045 Naw Na—K 54 Ca Mg Li. Li &4 In AL Mg 545
Al G452, AN, AT LIE AT AL/ALO,. AL/Li, Mg/Ag B Mg/In. BRI JERE R LAY 10 ~
200nm. A T $2 mA AL EL #:4F R G, — N EE A AR NAZ A 10% DL ERGE AR B
MR AR IE LS Q /mm LAF o HIAREYE AT B 10nm ~ 1w m, f81% 10 ~ 400nm.
A] DL IR Ak 25 S AR TR (CVD) B3RS ITAR (PVD) 25 AH RN = sl 52 b
T FELARAA A T S T A5 X 6 AR

[0264] LN, [ TSR A KR BHIIAL AR 1 ~ S ARSI Z A8, 25 7 p BRI A5 70 A
BT DT IR E B SOk a5 AR 2 73 mE A Bk CL R 20 mT T e AL EL
B 7L E B S T GENE AR RSN ST Y, A NN -
ARHE NN = = (3 IR ) 4,47 - &R (TPD) N, N”— 2R3 N, N’ - 558 4,
47 — THEEEBIE N, N, NN - P —p- RS 4,47 - TR N, N, N, N - P 2KEE 4,
47— THEFEEREIE1,10,15, 20— PUZESE —21H, 23H- NRRAR (11) 25 ;= S5 Ieqi B9, G 10
TR E A S FHRBZRE AW 1, 1- X (4- — -p- FEFEGIEZIE) BTk, N,
N, N= = (p= IR ) Ji&4,47,47 — = [N-(3- IR ) -N- R ] — ORI IESE sk
T, AHE N- R LR MR 3 AR M s R AT AR, LG E S B IR # AR A7 55 5 AL 4%
WERTHEMD Il — 28 CIGRT LN s 05 B I AN 2K LA B A G IR AR ) s ISR e
[0265] M7 i% 2 H ) O A0 BB FE B 40 A1Q, 2, 56— — 5 BERE RN IR M RT AW
(PyPySPyPy) \ 2% ALAEY) (PF-6P) \ \EUAR I DAL &) (COT) %5, eI IR E -
[0266]  {EARE A BHIAA ML EL 2840 rh, BT iE AN Z T HE 2 7 GFE N E R 2 7
RE LS R 2 BRI S BR— E AR BB E DA S ARG S E
ZIEEARE.

[0267] AR AR B IGAA AL EL 2541 A A8 i oAt e Dt Bt T DAL H8 AN & e 6, 161
W, R OCHBE ZEEHE AR O R HLUINERFI RO 6 MR« ARG 48 5 7
RAE D, BLHE ALQy B FEVEE I 25 dE B 2R LD S s I g W] (IR SR R AL G4, R4
DU 5 3P DA R FH T DAL BRSR, LG 1, 4 R (2- FIEOR @38 ) 2K, 1,4- B (4- K 4
Mgk ) 201, 4= B (4= FIJE -5 2Kk —2- WEMEIE ) 2R\ 1, 4- X (5- 2K3E —2- BEMEL ) K. 2,
5 (5T HE —2- ZEIFNEMEIL ) 1Emy (1,4 —2KFE-1,3- T 4. 1,6- K EE-1,3,5- 0
=11, 4,47 DY -1, 3- T AR ST A BB A Y s SRR s W E T
AR nbE A ok} s — U 0 A SE AR AL g e s Bk AR R Jukl A AROR IR el iR LR
RIER CIGEEGRL s TEGR) SBERAL A Y s K LIGHRTEEY) IR &4 sBE b &%
[0268] AR AR BHIA AL EL 2540 1% J2 AT LA v an B3 YU e i i AT BRI E 5
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T VECAE R RS, 58 v UAE A T SR i kL % o 25 2 00 S 5 A e S PR
I H T DIARYE A AL I P 508 B g 52 , 10 v LA B R 20m ~ 5000nm.

[0269] AR IEA & BH AL 2530 1 ~ 8 AL & mT LLBEAT BLAS TR, BT DAV RS e v
fif 5, JF H AT AR 25 2y MR 1S L P 3 £ LI X S i

[0270]  FER] 1 A1, RIEA R B ) — A SEHli 7 %8, &OGIE 130 WA &4k A 1 ~ 8 3R
R AL EL 284 BIALE )

[0271]  ZERE 1A, AR A B ()3 — 2D S 77 48, T LA B A ALEL 2844, S A HLE 120,
130, 140 7] LVELFE R 7% 2 120, Hrp 23 7k 2 120 nf LA 1 ~ 8 AR IA L
EL #3549

[0272]  JE T i AR STt 9] 5 1R A0 3 0 AR AS R B A AL EL S F AL S AL i
AN EL 25410 188 5 LA St ) 32 1 B 14T 5 A BH 13 B AS PR 1kt o

[0273] [ sEjfsl ]

[0274]  HR¥EA I B, Hl AL EL #84FH AL &9, FAE AV HITEA L EL 284F. LA
T A8 ARSI it 8] FH T BH AR B T AN BR AR Sk B AR R B

[0275] [ |24 ]

[o276] il fol 1. & p A (Rl {K

[0277]  #% 2. 5g ek, 2g YRIKAN 0. 064g B FRAD ML T AAE A0mL FF 2K, 45 1 %
INFAEN 60°C o AR5, L2120 1. 5g T EE4AMAT 0. 385g — U T FEBRASAALE P R P . 1R
EAERER 100°C R A9 o SRV SE R » [ONTR G 5 R e A ZE IR 2B, T o
L PEAT BN A [E A, Ak, 133 b A 9- ZRFEERR ML G4 o

[0278] il £ 45 2. &5 pl b [A] 4k

[0279]  #% 2g 9— AIERRMEAN 1. 46g N- JRIFIIEE W S ff7E N, N- — R AW, 45
BRI BIRAL, 193 3- IR -9 ZEEM ML AW b R . FZ 57, ARk 3, 6— IR —9- K5
AL

[0280] il £ 451] 3. & kP [AIAA

[0281] A4 1. 4g MR 2. 2g 1,4- Z3RAA0. 042g Fis FRAEAE AL VA AR AL 30mL F &, 4545
BRI INAE] 60°C o AR5, 22N 0. 977g T EEGIF 0. 257g — U T ZEBRE AL 7 5
RIS TREWAERER 100°C NI RV SERUE, VIG5 P e Mzs i KA
B, o ok EAS B [ A4, 2idk, 15 2] el g 4- JR2RTE -9- L5

[o282] il Mol 4. & kb [E] 4K

[0283] [ 4. 58g il #4451 2 [ A A 3,6— IR —9- ZREERRMErb I 60mL DU SRR , WA
VTR -78°Co AR, MBI 1. 26mL T 3B, (E{REFZIE I R B VR B B 2 /e,
ZZIBM N 3. Tlg M =gk rk e, HGRA %E’Jiﬂnﬁ?ﬁﬁiiﬂn RMNSERUE, A 1 ¢ 10t
1) = LS R R, B S TR G4, ZEE ARG TR I A 20 B4, 4ifk, 153 5
A 3- YR —9- KIE —6- ( = 2RI REREIE ) -9 ek,

[0284] il £ {51 5. £ kb [A] 44

[0285] % 2g il #45] 3 [ R AA 4— YR ZRTE —9— HRMEAT 1. 1g N- IRBEFI WL W LA 1R N,
N- R EE R, A3 B RIR A, NTTTA B A 3- 3R -9- (4- JRARIE ) MMk
Yo
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[o286] il 24451 6. & Bl [A]{A

[0287] ¥4 2g il &M 1 B R AR 9— AR — MR 5. 12g N—- YR IEHIBE IV s A /E N, N- —
3L AR b, A5 B RIS TR AL, A& B TR 3,6— —3R —9-(4- 1RAR3E ) IRk A
Yo

[o288] il 2445 7. & B [AI{A

[0289] ¥ 0. 5g M —3,5- ¥R IK.0. 19g MM H AL T | 18- 7 —6 FIIRER PRV AAE — K
R ZEINARAE 150 °C [ [R] B 4845 3 AV VRS DY o SO 58 1S » o i H AR S R VR 4 FH 754
KN G FHEAE R A AL, A AT A4 15 2 8 A, AT A e TR A 9- (3, 5- iR
ARHE ) -9 ek,

[0200] il g5 M5 8. & pk b [A] 44

[0291] % 1.672g MeME, 1. 6mL 1- ¥R —2— fK. 2. 7646g A EREF, 95mg MAL AN 25mL. — FF
BEERTRET R BRAWAEN B, H O CBsAE, H ISR R B T8, B &K
G5 PR R BR 5o AT CREE AT IR AL 73 B, TS BIALE4, 2855 A i s T B
FEEE, ARG AT, 5 3 H bR A BB A R R 9- (2- JRZREE ) —9H- MRk,

[0202] g ol 9. & [A] 4k

[0293] K 0. 8g il & 15 8 I R A4 9— (2- YRARIE ) ~9H— MM E 10mL B4k 1 DY SRR
o B AR RIS RA E B —78°C, L2183 N 0. 99mL T EEAE . VRS WIEIZIRE FHiHE 40min,
SRJGTEZM TR 3 /DI e RN FH S KER A L, VIR G CBEAEEL. A HLZ
FTC/K R BREEM K, 2R G bR 25 A WL o 73 B [ AARAE SR 20 B Dk 1R, 198, 5281
P, W AS 2 R AR B . KX FEAR R I AALE 10mL LR H 380 I 10 R IR , /\}:
BEWEIR 4 /M. g AR AR, H LG, BT, B3] 8- (4- 2R3k ) -8-
5k -8H- M| Ft [3,2, 1-de] WY BEAL G o

[0204] il £ 48] 10. &5 pkHp [H] 44

[0295] ¥4 1. Og il #5451 8 [ [A) A4 9— (2— ¥R ZRE ) —9H— MRS AAAE 10mL A4k 1¥) VY SR
o AR BTV E R —78°C, 22 N 1. 613mL T LA . VRS WLEIZIR R Bk 30min,
TN 1.05g 4- IR KFE. IRAWAEIZELE N PR 40min, 285 7E =R T R 3 M.
N @A KB, R NVIRE Y CBEAEEL . A NLE KRR BE K, R G bR
ML 7330 B ALE CREP 23HG HikE 1R, g, BE T8, ImfS 20 b A Ak i
FEAF B BATLE 10mL SR 40 B i 10 RR IR, TS VR-AVIRIHt 4 /Mo 1943 20
[ 44, H Sl ss, Bor T, 19 31 8- (4- IRk ) —8— 44k —8H- W[ JF [3,2, 1-de] HYHELL
“W

[0296] il 2o 11. & mer (Al {4

[0207]  #£ 6. 96 il &A1) 8 (1) A A 9— (2— YRR ) —9H— RIS A AE 10mL 24K 1 DY Sk g
o B S BV TRA HI R -78°C, R8N N 8. 64mL T IEAE . R AW LEIZIRE T BERE 30min,
AN 6.12g 4,4 - ZIRTIKFE . IBEWEZEE N R 40min, RS EEE N HHHE 3 /D
o SN SRR, RNVIR G SRR A HUE H TEKBREREE LK , 2R 5
FHENUER . 13BN BEIATE B A 735G DikE 1R, W98, F AT, M43 30 A ) 4k
BIX AL B K AE 10mL ZER A 2085, N 10 i R , Hom IR &0l 4 /it . i ugfs
B A, FH CREUess, B85, 1931 8, 8- A (4- ARk ) —8H- M|WE It [3,2, 1-de] WY BE
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EY
[02098] & 12. S EALEY 1

[0299]
@\N Br ET#H# Q , Q CH,Cl Q , OQ
§} T &éj% D 0, g} D

[0300]  JE IR ARG IR (N- 2RIEHRME ) R, SR 5 AT AR & Bz &40

[0301]  #f 30mL PUSUMEAGINE] 2g 3- ¥R —9- ZFEHRmerh IR T2 -78°C . )G, 1B
h00. 8mL IR FEARFFIZIL AL I R, FHIR- G FE 2 /N, S4B I 1. 5mL Sl — AL,
HFREVRRE A2 =R RN, N PR, BdE N IR-EG), 200, 2R 5 5w
o A4S 20 A I R, R R A R, A s E A, 1931 3-( =
RIS ) -9 ZRILARME (PPOL) , H AL, XN T B B s b 2 SRR I S5 A&
Y 1. BEIEALEEARIRE N 74°C, W A4 201°C,

[0302] AT AZMULALIR A R0 B 2 A, AT S SRR .

[0303] 1H NMR-1H(200MHz, CDC1,) : 8 8.59-8.53(d, 1H),8.12-8.08(d, 1H),
7.78-7.68 (m, 5H) , 7. 62-7. 42 (m, 14H) , 7. 35-7. 31 (d, 1H) » MS(FAB)m/z 443. 48[ (M+1) ],
[0304]  ifil£eto] 13, &tk &4 2

[0305]

©
© ETHé4 (N; aa 00
i O Qg —me, odHO
S 6 0 & O

[0306] % 30mL PYSIRMGINE] 2g 3,6 ¥R —9- 2R3 — mRmerp JRFEIR TR -78°C. KA,
AR N 0. 84mL T A . TEOREFIZIELEE I R, M VR G B EE 2 /N, 212 N 2. 42g |
TORENE, HRIR GRS RNV SERUG, I B, Bk SONTR A, ZEEL SR
Ja TR 4SRRI E A I &R B R EHR G RIRIE, b B i E AL 17
FIRAEY 2 SR 3,6- R ( Z2REEBEMEEL ) -9- FEEHRM: (PPO2) , AL, B¢
LA A 123°C, Wb AR 255°C

[0307]  IEATAZRLALAR A R0 B o A, AT S SRR .

[0308]  NMR-1H(200MHz, CDCl,) : & 8. 48-8. 41 (d, 3H),7. 76-7. 64 (m, 8H) , 7. 59-7. 54 (m,
TH) , 7. 52-7. 42 (m, 13H) « MS(FAB)m/z 643.65[ (M+1)'].

[0309] il £ fh] 14. SRk EY 3

[0310]

CI\P/CI

¢oQ p 9 O
G0, O%GKQ—OQ%
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[0311] K 30mL PUSRERE NS 2g 3- ¥R -9- ZRILM M R S| -78°C. AR5, 2218
WM 1. 6mL T AR AEORIF IR RN, RHRA W BRE 2 /N, S22 3. omL UK
FEWE, HERAVNIREA 2 =R RVSEME, I PR, Bidt [ NARE Y, 280 85T
BRI o A 2N EIFE A I ST b R SR E, A 2 A, 1531 3,
37— (ZREJHELES ) B (9 A —9- MRme ), B s AL, XA T BoA s b 25 SRR I S5 1
&4 3.

[0312]  WEATAZMEILYR 3 e R B o 7, A 85 Rk

[0313] 1H NMR-1H(200MHz, CDC1,) : 6 8.59-8.53(d,2H),8. 12-8. 08 (m, 4H) ,
7.89-7.80(d, 2H) , 7. 62-7. 42 (m, 15H) , 7. 35-7. 31 (m, 4H) » MS(FAB)m/z 608.67[ (M+1)"].
[0314]  fhl#eto] 15. &Rtk &4 9

[0315]

>
O\N 9@ ET#ée QN (S?O CHAY, @&f}gj@
© FErTY H,0, oY

. o0 c O
[0316] ¥ 30mL PUEMRAEINE] 2. 57g 3— IR -9- 2K —6— ( =K FL R b gt ) —9- Hemgr,
REPATTR) -78°Co AR, GBI 0. 57mL T EE8E . (ELRFFIZIEE I R, KR A P4t 2
/NI, A N 1. 06mL SRR, S RAMNRE 25l RN SERUE, A T,
P VRGN, A ARG TG AR 2R A P i\ & BB, R R A [F
N, A D B RS BRI R AL EY 9 SR 3- ( 2RI ) -9- 2R3 —6-( =K
FEPIEREIE ) -9- FRME (PPO23) , H A%k ie. IR LR N 97.5°C
[0317]  WEATAZMEILHR S e R B 2 7, AT 5 R0k
[0318]  NMR-1H(200MHz, CDC1,) : & 8. 59-8. 32(d, 3H) , 7. 73-7. 67 (m, 51) , 7. 63-7. 58 (m,
8H) , 7. 56=7. 40 (m, 13H) , 7. 36-7. 33 (m, 7TH) » MS (FAB)m/z701. 86 [ (M+1) '],
[0319]  #hl£e4m] 16. & kb &) 28

[0320]

n-BuLi 1 CH,Cl, 1o

H,0,

| O@ @j@
[0321] ¥ 30mL PUSRRME IN R 2. 5g 3— ¥R —9- (4- JRKIL ) memerb, Y RT3 -78°C . 2R
Jei, GBI 1. A4ml T EEBE . TELRFFIZIRE IR, BR AP BiH: 2 /N, 2483 N 2. 66mL
RRE, HEREYMEE A 2SR RNV ERSE, IR, BidE & NIREY, 25,
SRIG TR A BRI E AR I & B R, FERLFRR AP RIS, A /D & A,

BEEF LAY 28 S5/ 3— (T ZRIEBEIEIL ) -9 (4- —IRFLBRmERS ) ZRFEHEME (PPO21) ,
AR, BB AREE 111°C,
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[0322]  RATAZREILAR A M AT RS 3 87, A 4 SR W R

[0323]  NMR-1H(200MHz, CDC1,) : & 8.59-8. 53 (d, 1H),8. 11-7. 97 (d, 3H) , 7. 93-7. 71 (m,
10H) , 7. 67 (m, 3H) , 7. 60-7. 45 (m, 12H) , 7. 36-7. 26 (m, 2H) . MS(FAB)m/z 643[ (M+1)"].
[0324] #5545 17. &Rk &4 30

[0325]
. 3,0 0,0

: n-BuLi © MC
——

[ — .

N H,0, N
> QP@ @P O QOP@ @ﬁp'@
[0326]  #f 30mL PUSIHEREINZE] 2 3,6— R —9— (4 WAL ) MRMErp IR FEIRTT 2] -78°C.
SRJE, BRI 2. 6mL T IR . TEORFFIZIELE I RIS, BHR AP HE 2 /N, G213 0 5. 068
ARER, HERAYMNIREA 2 ER . RNSEE, TN BB, BidE R SIREY), ZHL
NG T EEE o 143 B[ AR PN & e, R S [FIE, i D Bl E LA,
33 BAA LL B 3, 6- X ( Z2RFEBEEEE ) -9- (4- —2REERIEAE ) -9- ik (PPO3) , A
AL

[0327]  WEATAZMEILHR A AT 0 M7, AT 85 R0k o

[0328]  NMR-1H(200MHz, CDC1,) : & 7.98-7.94 (d, 3H) , 7. 77-7. 64 (m, 14H) , 7. 63-7. 54 (m,
3H), 7. 52-7. 45 (m, 20H) » MS (FAB)m/z 843.8[ (M+1)'].

[0329]  #l£f5] 18. & ik & 31

o %1240

[0331] ¥ 30mL PUSUMRIGINE 2g 9- (3,5~ IRZERE ) -0- Mk, JHEE TS -78°C. A&
Ja s BTN 1. TAmL T 258 FEORRFIZIR L B RIS KR S YIHEE 2 /N, 21200 2. 32¢
SIRERE, JR R AR EETT R RN SRR I T, $iEHE S SR G, ZERL
AR TR AR BRI b i N AU s EBEFHR SR RIS, A > B SR
2RI A LR 9-(3,5- X ( —ARTEBRIEIE ) R —9- ik, . (s ALl

[0332]  MEATRZREILAR MM ANTE 2387, 3B R b

[0333]  NMR-1H(200MHz, CDC1,) : 8 8. 55-8. 52 (d, 1H) ,8. 12-8. 10(d, 1H) , 7. 94-7. 95(d,
1H) , 7. 80~7. 75 (m, 8H) , 7. 63~7. 42 (m, 20H) » MS(FAB)m/z 643.65[ (M+1) ],

[0334] &4 19. & EiAbE4 103
[0335]
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[0336]  F 30mL PUSRRIR MR 1g 8- (4 ¥RAHE —8- AR HE —8H- M[WRIF [3,2, 1] Ay mEH, i
FEVTT R -78°C. ARG, Z212 0 1. 069ml. T 258 . TELRFFZEE W RN, RGP 2
/NI, B N 0. 589g S N FE M, HSRAMIIRA A 2= RN S, IR EE,
P PE R NAIREG W % ARG TR A5 2RI A TP i\ Z & PR, fE RS i [F
i, D B E AL A 15 B A DL B S5 RIIG 8— (4— —2RFEIEIEEE ) 3L ) —SH- M[EJF [3,
2, 1] WYmg, A

[0337] AT AZRLALAR A R0 B 2 A, AT S SRR .

[0338]  NMR-1H(200MHz, CDC1,) : & 8. 48-8. 46 (d, 1H) , 8. 21-8. 18 (d, 1H) , 7. 98-7. 93 (m,
4H) ,7.77-7.65(m, 3H),7.55-7. 23 (m, 20H) , 7. 13-7.10(d, 1H) « MS(FAB)m/z
607. 68[ (M+1) "],

[0339]  fhl£5 46 20. & Ak &M 132

[0340]

[0341] % 30mL PUSRRIR IR 1g 8,8 A (4- ¥RARZE ) —8H- MWk FF [3,2, 1] AYmErh, {8 E

PR -78°C. SRJG, ZM2W M 1. 627mL T . TEIREFZRE R RN, BRG P 2 /)

I, 21235 N 0. 895g sl — AIE M, HS IRAWMR A A 2= RNV SEE, I B EE, i

FER VARG, 200 AR Ja TR a4 20 E R AR i N & B ke, fER R S I F I

IADE T EAE, TR BT L LS 8, 8- X (4- AR FEREELEL ) 2R3 ) —8H- W[ Jf:

[3,2, 1] WYmg, A5

[0342] AT RZRUALAR A R0 B 2 A, r AT S SRR .

[0343]  NMR-1H(200MHz, CDC1,) : 8 8. 48-8. 46 (d, 1H), 8. 21-8. 18(d, IH) , 7. 98-7. 93 (m,

13H) ,7.55-7. 10 (m, 23H) , 7. 13-7. 10 (d, 1H) » MS(FAB)m/z807. 85[ (M+1) ],

[0344] S g 1

[0345]  FEARE A BH (1)) 251 12 vh, & Rl E AT MR Mg 1 1) — R BRI &) ()

1), 1E Ky A M gE M F B AL B 5 M AL B

[0346]  AL&W) 1 RILHA 3. 02eV 1) = EAARE &, HOMO BEZ A 6. 16eV, LUMO BEZ A 2. 6eV o

N TRz E e R E AR A HAE N 35 €5 25500 1 FONTr JE B e a1 AR 1

RIS 1, SIHEE ML EL #34F. #8542 1T0/DNTPD (60nm) /NPD (20nm) /mCP (10nm) /
54



ON 102439111 A WO P 45/47 T

A4 1 :FCNIr (30nm, 15% ) /Bphen (20nm) /LiF/Al,

[0347]  $%ULF 7 A hilERS . BAKIN 5 5 78 47K R 7 T I Aol 75 A 2 30min SRPE%% 1T0
FENR A8 F R KR AR AR B TTO ZEMR ISR TH, 2R 54 1 X 10 torr IR FHRAHIM EFS
FEVTARAESL B BLO. 1nm/s FRI3E 22 AHITA DNTPD NPD. mCP F1 Bphen, M M 2 BB A AH Y
JERE 5, A G4 1 5 FONIr B 2450 — & AP . XAE, BLO. Inm/s (R SAHPIA
&4 1, LL 0. 015nm/s (IR SARGTAR FCNIro BLO. Inm/s IR LiF I E )R 1nm,
LL 0. 5nm/s FIVTRGE 200 AL R R R 100nm. i ] Ca0 T4 51 3 3 5 22 5 X A 15
ESITiOE o

[0348]  SXAEHINE B (A HLEL 28 CHI & TR AR /R T 38 23 M4 Forrest (1) 3CHRk
iR (G. GuFIS. R. Forrest, IEEE Journal of Selected Topics in Quantum Electronics,
Vol. 4, No. 1, January/February 1998, p. 83-99) , il & 5Zjilf] 1 ~ 9 DLAELEA] 1 A1 2 1)
PR A RYITPEERECA DL EL SRR L1 1% s K TR0 .. BT R0R
il T’ 2. EAkkRA (0. 14,0. 15)

[0349] S AR 2

[0350] A A A O 40 A (45 24 ) I FONT T B AL & 4 ok B R & Ak &4 2 s
W ZAEWRILE N 3. 03eV 1 = E A BERE, HOMO BEZL N 6. 31eV, LUMO REZL N
2.77eVo #0111 45 k)& TTO/DNTPD (60nm) /NPD (20nm) /mCP (10nm) / 46449 2 :FCNIt (30nm,
15% ) /Bphen (20nm) /LiF/Al. %5550 1 rhARFE 7 HIVESF, B TAEAAL &Y 2
Ew 1,

[0351] AR BHPHIMERIIE AP EL 28R A 18. 4% I K FAUR . B FFRL
Hil T 3. fAARRA (0.14,0. 15) o

[0352]  SEjiafyl 3

[0353] 4 FHAE A O AN (35 2957 FONTr B B & A 0 B b & AL &4 3 10 (B
TR o AL G PRI K 3. 0eV [ —EABER, HOMO BEZL A 5. 92eV, LUMO &2 4 2. 4eV.,
%A% B &5 K4 2 TTO/DNTPD (60nm) /NPD (20nm) /mCP (10nm) / 44 & 4% 3 :FCNIr (30nm, 15 % )/
Bphen (20nm) /LiF/Al, $% 552045 1 FhAH R 7 NHESS A, B TAEHAL &Y 3 B &)
1,

[0354] AR BHHPHITERIIE AN EL 28R A 7. 5% K KE TR . B FFREL
Hil T 4. tAAFRA (0. 14,0.17) .

[0355]  SLjitafs] 4

[0356] i FHAE b O 4N AT (635 2957 I FONTr B ot & A 0 BH vh & i AL &40 9 1R (0.
A o ZALE RIS 3. 026V ] —HASBER, HOMO BEZL A 5. 92eV, LUMO REZL A 2. 4eV,
P8 A B 45 7 2 1TO/DNTPD (60nm) /NPD (20nm) /mCP (10nm) / 4k & 4 9 :FCNIr (30nm, 15 % ) /
Bphen (20nm) /LiF/Al. % 5 S0if5] 1 AR R 7 SEMESAE, By TG 9 RS D)
1,

[0357] A B HIMERI TGN EL 28RN 6. 91 % KR KE TR & FRFS
Hil B 5. AARRA (0.14,0.17)

[0358]  SLjiafd] 5

[0359] A HIAE A CLANIIE (A5 %50 1) FONTr T et 3 A8 & B & 4k & 42) 28 (PPO21)
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[ EE e ge fh. ZALAWRILE A 3. 01eV 1 = E A B, HOMO REZL A 6. 18eV, LUMO

Be 2% A 2.61eV. 251 19 45 74 & TTO/DNTPD (60nm) /NPD (20nm) /mCP (10nm) / 4k & 4 28 -

FCNIr (30nm, 15% ) /Bphen (20nm) /LiF/Al, $% 5555 1 AR R 7 X HESS 1, B 1AL

EH) 28 A Lo

[0360] AR FEIIERE O EL 23RN 17 4% M KB 73R, B THRe

Hil K 6. tAAERA (0.14,0. 15) .

[0361]  =Zjiifs] 6

[0362]  fif FHAE N O A0 B (043 28R FONTr JE R0 3 A% K Bl b & B AL &4 30 (PPO3)

[ IE AL AR . ZALEWRIHE A 3. 03eV [ = H S FE R, HOMO REZR A 6. 23eV, LUMO

Be 25k 2.65eV. 2 [ 45 #4 & 1TO/DNTPD (60nm) /NPD (20nm) /mCP (10nm) / 4k 4 ) 30 -

FCNIr (30nm, 15% ) /Bphen (20nm) /LiF/Al. #% 55 SEiifa) 1 spAH IR 77 kRS F, B 148 AL

“) 30 AEEY) Lo

[0363] AR HIEREEHHLEL 2RI Y 18. 6% i K 3% . & FUR%

Hil B 7. EAARRA (0.15,0. 15) .

[0364] SRR 7

[0365] i F 1E ky LN KI5 (5,48 24 71 1) FONTr B0 A & Ak B b & B AL &4 31 (PPO4)

E’J WL, ZWEYRILE N 3.01eV [ = EA R &, HOMO BEZL A 6. 22eV, LUMO
Be 2% A 2.59eV. 25 1 119 45 74 & TTO/DNTPD (60nm) /NPD (20nm) /mCP (10nm) / 4k & 4 31 -

FCNIr (30nm, 15% ) /Bphen (20nm) /LiF/Al. #%Z 5 SEiifa) 1 HhAH IR 77 keSS 14, B 148 FH AL

G 3L AVEHAED) Lo

[0366] AR FIEREEHHLEL 23R ILH Y 16. 8% M KB T3 FK. B TFHRe

Hil T 8, aAAFRA (0. 14,0. 15) .

[0367]  SLjiafy] 8

[0368]  {F H1E A CLAII I 4B 2450 19 FONTr JE RCEL S A B P & AL &4 103 (1988

AR ZA G PRI Ky 2. 96eV [ —E A&, HOMO BEZL A 6. 03eV, LUMO REZM A

2. 596V, Bef ({14544 & TTO/DNTPD (60nm) /NPD (20nm) /mCP (10nm) / 4454 103 :FCNIr (30nm,

15% ) /Bphen (20nm) /LiF/Al. %5525 1 HAHE 7 X HIERAT, B TG 103 48

BIEY 1.

[0369] AR BHHHIEMECAN EL RIS 14. 5% I KB PR, B TFHERE

Hil T 9. tAAFRA (0. 15,0.17) .

[0370]  SCjiafs] 9

[0371]  {F FHAE K TN IE B 4B 247 1 FONTr T R AL 3 AS o B P & B 946 &) 132 (1916

B AR 2. 9TeV ) = ARER, HOMO REZL A 6. 01eV, LUMO REZL N

2. 636V, #3145 44 & 1T0/DNTPD (60nm) /NPD (20nm) /mCP (10nm) / 444 132 :FCNIr (30nm,

15% ) /Bphen (20nm) /LiF/Al. %5552 | FpAHE 5 SHIVES A, BR T AEHAL &4 132 4%

BIED 1.

[0372] AR FIERE O EL 23RN 15, 2% M KB TR, B FHRe

Hil T 10, (AR (0. 15,0.16) o

[0373]  Lb&efsl 1
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[0374] | /£ H 4 % # ITO/DNTPD (60nm) /NPD (20nm) /mCP (10nm) /mCP :FCNIr (30nm,
15% ) /BCP (5nm) /Alq, (20nm) /LiF/Al WIACRYE ANz ft. %5505 1 A AH R 5 A HIE
B B T A AR mCP AL AW | AE N R OEE B KR IF HAEH BCP/Alg,
A Bphen 154 L4k 2 M Lo

[0375] % CABEIERRAE RN 6. 8T% K E TR . B TRCREH T 1. Ekr
0. 15,0.22) ,

[0376] I;[j&*‘@ 2

[03771 | /£ H 4 % # ITO/DNTPD (60nm) /NPD (20nm) /mCP (10nm) /mCP :FCNIr (30nm,
15% ) /Bphen (20nm) /LiF/Al ARG CLANgs A %5 SEitif] 1 rhAH R D7 e R, B T
{8 FH mCP AL S 1o

[0378] XA CABEICERAFRIN N 9. 06 % K E TR . B TRCREH T 12, EALKR
(0. 14,0. 16) .

[0379] 3k 23

[0380]  LLSLA51 R S A9 ) 28 11 P 1) LR

[0381]

ETROE (%) | Bsbts

SCHEf) 1| 111 (0. 14,0. 15)
SCief) 2 | 18.4 (0. 14,0. 15)
SO 3 | 7.95 (0. 14,0.17)
ScHEfl 4 | 6.91 (0. 14,0. 17)
S 5 | 17.4 (0. 14,0. 15)
St 6 | 18.6 (0. 15,0. 15)
SO 7 | 16.8 (0. 14,0. 15)
S 8 | 14.5 (0.15,0. 17)
SCEs 9 | 15.2 (0. 15,0. 16)
b 1| 6.87 (0. 15,0. 22)
Feigesl 2 | 9.06 (0.14,0. 16)

[0382] ks

[0383] I ATIR, A AR A T HE M R EAL B0 &4, I m] DAER AL L EL 284F, fif vk
TE A N EL 23484 1 AR 02 U SR T ) @1, ML ANE 4l 85 s 254 se il TR 11
WEX TN
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