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BB A 7 1) — M AR TR A Bl T SRR R S RGO T, AR = H A K BT
TERAREMEFHTNERE ST, BT RSV TN — MBS DMIE, BN RE
Wi 2 o

[0112] = H A K B0 A] DAIH 3 B4R R 6 T B B ) 2 U S R S ) B h, Ik B
RS A 2R R G EF (B anse %S 5 & e B I 28 SUI & O IK BS 26 B2 E D
() = AUl B S BT (R AR S , SR8 25 B A vk A IOz, WAL 2 TN 5
S AR R A AR AR PR 305D o = 5 AR ST sp iR B B L3
Y EARRT FHT1% B 1 o 2~ B PR B 25 B A 4% AT Suzuki B Yamamo to 28 & e B2 H 1 1 25 Al
AR B B ) L AT, DA BE VR U B o« = B A RS T T B B S U I R SRR R
BT, fE R B R M = ESRIE S B on, 2 R R n i i R i =
(DI HEE B, FE S5 2L EE Bl T ROV EE oo,

[0113] B U M R 2 AR IR S WIRIIG 0L T, 2w IR ] LR M B 3L 0 e 1 2]
ZRAYIN 8, IF H e mT DU R i AL B 546 T

[0115] &5 #h) #h o0 Al B 1A C2 . C5 ANCAZ B A AT — B 2 AR ER AR, i R 3T T
FR

[0117]  HrhRi™ \Re” FIRs™ 25 SR AL TR AT 2% 6 HOARES , fn B i B 8 S o AE— A P 36 it
T, A EURIER WRe” FIRs ™ BIFAE R WRo” FIRs” BE WS B (Y 2R R I 8 5 38
HIE AT, R \Re” FlIRs” B — MR AT 2

[0118] 3% = ZE iR ma I [A) R i (21 5 2 AR i 3R 5 1) 3R 6 W ) 32 AU T . 7)ol 22 (21 ] A
e LR BAR IL R o FLHE A T] I 2= 6, 5401 . 2 s o SR L ¢ () 6 6 [ B, 45 491 T I e
Ko

[0119]  iZ = ZEOR A L EEEE R R AW E 5.

[0120]  ZE—ASEiE)y &b, ik R A B N R S RPN ER 5ot 8%,
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BEOLIED , OXUEUAR I 27 o AT $2 43t — Z5 4k 2K BB e AE 2 B o i - BUAR AL , 9] sV I T 2= X By
TN

| .
¢ ke \\1
It S .
[0121] L ( ,( \

g "

[0122]

[0123]
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(7NN '\)
Sl

[0124] e
S
Ny
X

[0125]  HrfRiRi’Re’ FHIRs™ W1 I i 5 S sRe” A [H) B 32 [, BI0346 S foe 2 IV 55 25 (R ) 42 WP
IR ) VAN B IRBUE AT AL S R R 5 b s B n i 1-10.

[0126]  RiFR/NHBLHUAEE , 151 A3 BA R Ci—Coole B B 5 2 o

[0127] S H it —ZRIR R EoT/E AL R SV 8 B SR u i sEi Ty %, 1%
TR OR BT ] DA B R B ARUT 1 EE AR R T B L m e () B R A R 1% R OR R
TG ] LI AR AT A7 B B , FEAEAT AT A7 B A HUAR o BRI 12 5 0t 7 S8 i L% B 55 PR Jr A0, 46 2
XTFIXIT :

[0128]

[0129]

[0130]  H:rR1’.R2FIRS W1 EJF i X

[0131]  sRXTAIXT TR T 284k oK S ool ik HL8 AL 1A B 1) 7 38 , (H A& N fige mT DA 62K
ABLf LA BT, Horh BT B TR 245 W 8RN L LA B P R AN IR ATART 404 T 4%

[0132] 25 Horh 2R OR B oA s TR SR A W) o B LA B 1 S it U7 42 5 DA 1Y
sk B A XTI TAIXTV
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Ri\wi %

[0133]

[0134]

X1V
[0135]  H:AR17.R2’.R3’ AR5t s X
[0136] R AEMNEH WA RS, H 25 i AL T B SRR — S B 5 i
[0137] N4 T a2 R 3 A 00 38 B 25 OR B AR ) — e 52491 .

PR
AN IR NN
BY\T f;\a SN (,Br ‘:;J/\;j Br. '_;.\_‘

w S ) L
R 1 s : AN T <
[0138] \ﬁ\ & /J/ L\ """" \ _//‘7 /"«‘\yj\\xﬁ\;\]*( \ET//\ e
: I _
g:’4ﬁ>‘<%%}) Jffs;ﬁﬂ\
N AN

e
=13 W‘</\___/>“7(Q\ ; ;>”Br
o 4

[0139]

[0140]

[0141]
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[0142]  Horps s RO B2 B oo e 31 58 S W BE b IR 1 i, Ak bt 22, o7 1) a2 SCREBK
ELBEC1-105e 38 AR B Bt W IE T 38 AT 36 E SR AINE 2,
[0143] I ERUCA — Nl HAEF (Fl RS S 54 BB SR A ORI 52 2
Bt s BN ER BER) AL A 5 R AW i B 238 ] I B, m IAE A AR TR A
() s B v e Sfe FR AL = H SR T
[0144]  FESNEAC, )25 AT $2 A LA Dy B A 1) B T g N 22 AR B R &,
SRR

PG—7T R &% 7T.-PC
[0145] |

ZEFERKEA
[0146]  HHPGRIRAI G RG], n Fkiy s £ R A, B8] 3R A 08 .
[0147] V2P HBEESE R LEAAETRESYT  Jf T IR Z R 5 net e
HE BT,
[0148] LM HEE Hot
[0149] A 1d 175 7L 4 B 2 50 T A] DA g XA B 7 « FL m) 2R 1) 2 7 g /2= 4 R HOMO B
2%, 1ZHOMORE 2 75 [FH B 1 Th e B0 3 3 FHAR 5 2 it /2 (B30 = e N 2D Z [E ) 2 B D ed
L HOMOBE 211 290 . 5eVEL P, AR HE 250 . 3eVEA I « 4% 7\ i B 4 B 0 AT DA 1) 25 AL 6 R
AR A L FH AR B FH AR 5 75 7S a2 2 TR JZ BT HOMORE 2% B v (R BE 2200 3 25 ) [ HOMORE
G o AR ER A WA DA m) 2 A% A JE SR AR AE KOG /2 BTHOMOR 240 . 3eVEL A FRTHOMOBE 24 , LA
3R M M7 AR 5 2 2 RO6 2 T A 250 7S o AT RASE 9 o A R AR 2y 5 2 X AR
FAVIHIHOMORE 2%
[0150] IR S PE 2 A% 4 B 2 oo A 5 e A oo, U H & U R HE 5

JG:
““(Ar’)x‘f?ﬂ‘(Arz)y-}-
[0151] R 0
V)

(01521 Hrp A" AHAC*7ERF K HH B A7 M3 1 AR B 5 B 05 0 n KT U T,
PLIE 1 B2, RAHEREUACEL , JLk A HUSE , F Hoofly S AAT 3 1, 2843

(01531 AT FHR “(IE) F7 57 A1 “ % (NI ) 55 2k 24170 5ol B A8 A 5 LA B AR B 65 (10 57 A
75 % o

(01541 RAGIE A FEHE, Ar®, BAT JEA] (¥ ST REBK ELRE , 80— (Ar®)«, Ho P Ar®7EREK B
SEHBE 7R EIR DT 4 OF Hr /DL AR D1 2803,

[0155]  Ar' Ar*FIAr® -G AE AT 7T LS S7 3 BORAT — AN B 2 AN BORUEE o Aade 1 BAR R e 1
T EH A T R AR

(01561  fedt, Mo — A B AN AEATIT 1 CIL 5 AT 40 S VB AIN L C=0A1-CO0-#5 #, JF H.iZ%
BeAE ) — AN E AR F AP AT BT — AN B AR IER W SE B R 05 JE B e,
[0157]  fEGEHIEUAA — B E ARUE R 155 SE B R 75 5
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[0158]  NR°2.0R”.SR’,

[0159] R AHIEFIF I

[0160]  Hrp RS H A fe st , b — Aok 2 AN AR AR IR K CJRF ] 470 S EUARIN. C=0
F-CO0-% e, 3+ HLiZ e 3L 19— Aok 22 MG F 1] DA E RS 3, 7 HLAR AT Mk [ ke 3 A K
IR IR — DB AR 1) 75 R Bl e 5 5

[0161] R[4 &R AZBRE AT, i - frads

[0162] 5 (V) [ E 5 B8 o o (WA AAT 5 A B 2R 5 2 ml o e A B A i e I B R A
B IR AN B R R A 0, S s BURIIN FHEURHIC.

[0163]  MAFAERS,R® R\ BR A 3% 4263 1 ) BRAR A NS ERAR Y CAE A U B 45 19 ] T
Hu ANROTRCR®: , o RO Ay e S B3 AT 3 AR ) 75 S Tk 2 55 3L o 957 B B 4% 5% JE A ROI AT 3 X
ARIET] 3% R BIR

[0164]  7F—PPEIEECE &, RANAC I H & Art A2 FIAC ST i B AT U A — AN B &
NCrosofii i o

[0165] ¥ & XL B4R L i) B o B =131 T

Ar! Art Ar! A Arl JAs—
. / \N/ \N/

e | |

/ \ 5 .

Ar A A Ar
[0166] ‘
N

AP < \Afs

i { 2 3

(01671 rprAr FIAC B0 B JT 5E S5 9F HAr AR BRI 55 FE B 2% 05 2 A7 AE RS, Ar° )
DL A B QR R 19 T Ar URIA Y i 348 (R QS , 45 1) e AT e S

[0168]  Ar' Ar*RIAr* (R HARSE , o B AT b B ¥ — AN A BRI AR
(01691 7E 5 —HLIEFCE A, sC(V) B 7 2R BOR 75 O ZR 3, , RN IR AT A — R

ZAEHE
[0170] 78 5 —tRIERCE At AT FIAr 2R 5, & [ AT LA — MBI 2 A Crono it 2 R
/f—k\;’jfl:ﬂr:lo

[0171] 78— Rk B B, Ar' FIAr* 2R3, 0% H v DL — AN B E A Croso b BB, I
HRA3, 56— =%, Horp & R LA DU — A B 2 A e it

[0172]  #E X —RIERCE o, Ar' AP FIArY 2RI, & [{ AT LA — A2 A Crosolit FEEL
£, r=13F HAr FIAr* 8 L 0Bl S JE 1% 4%

[0173]  fEX —RIERCE o, Ar' AP FIAr® 2RI, A [{ AT LA — A2 A Crosolit HEEL
£, v x My E AL, n=23F HAr FIAr?@ 1 088 S J7 %42 .

[0174]  HEHEGHI

[0175] & TAEIEEUARAI2, 6T EE It 2 4b %R A Wb v A 7 55— 3% SRR I 5% &
B BT BT A B ) 2% 55 B B T o o ) R B 5 B T A F T
Adv .Mater.2000,12(23),1737-1750 , 3 HAL$E: 1] . Appl . Phys.1996,79, 934 B A FF
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F1,4-WKFEEE B IG; WEP0842208 1 T A FF 1 Zj B & H 75 1 %1 4
Macromolecules2000,33(6),2016-20209 fir A\ HI e 3F 2 & & %0 s UL At tn
EPO707020H Bt 24 FF (14827 5 BT . IX B8 H 5 BT i RN M AR AR o BAR R (1) 52
WALFE  IGIE LA, ANC1 2ot B BUbE UL s IR A, A IR R BRI TR m R &
VI B FAL S AR BT (Te) IR UG

[0176] e ade i) 5% B 5 B B on R AR e iU 2, T8 451 27 e lide RV B B

JG:

w‘".-‘\ o
AT )~
X

R} Réf

vy
[0178]  Hop RUFIR™ S M A HER AL , He P RUFIR™ AT e B2 T i FF o R IR 1 Hb 308 T H
DA R R A & AR e B e 2, Hop — DN ERZ AR AR C IR - AT 480 . S W NL C=0 -
COO—Er Hfte s F3%8 AR 75 2B 55 22k L e il e AR — AN B A e 2 1 21 Cu—Coo e FE 1Y 57 25
AR 5 DA AT BRI 5 e B B 2 0 e 2k o BE AL 1, RYFIR () 42 /b — AN AT HUAR
(K358 22 , 491 1 Cr—Coofot 55 , B 226 , Ao S R  RUFIR® AT 45 [ 7 b A 5 0 ke % 0 BRI L
REBYSE B, R TR B ] AT A AR a0 b TR 3R (A 1 A
(01791 FER'ERRMD % 75 BB 4 05 BB 0, SR PAT I U B e e 2, Hop— AN el 2
ANAEAR I CIR T AT 370 .S N C=0F1-C00- 5 i
(01801  RUVFN/BR* W] A & 7] 22 B i [, 49 20 18 ik o 7 22 B 5k [ ] Je ok 1) o 22 ] (g1l
A B e, Ho — A2 AN RSB [ CJR 7 A 450 . S N C=0H1-C(=0) 0- & #t ) 527
TokE I
[0181]  [REUARIER'FIR® Z A1, 27 B T (W AT B SE A0 38 38 11 T FH DA R A BRI 4 e 5
Horp— AN AR AR I CJE T 470 SN C=0F1-CO0— 5 e , AT BUA I 75 428 , A3 BRAR I
A5 B et T, R, R AT S
[0182]  AZHRFEP AN EH I §ioT
[0183] ARt AZ K H 52 5 oAt oy F AT A2 IBC A T HRAR AR ART — /N Wi [ 42 A I 42 53 7T, 4
b R ) S T2 CLV) ATV () 52 53 T I o 3 1) A8 T 2 ] 00, 60, 5 ] A TR XU (1)
o 9 B0 22 A RR) AT s 22 T 0 M 2 A i) o 25 AR o (=CH ) RUSEE ) E 4] A 0 AR
(B G 00 SRR T e AR SR CBFE RS 10 BT b, Bl 2R R8T Hi o
[o184] G TTE
[0185] il & ILHEI i AT A% a0 SR SRR I VT VA B “G BindE , g & B Sl
FRRR) < B8 o~ HR A 7 5 R B R O i B BRI 8 2 R [ L MR o R B PR I <6 SR A4 N T R an ]
WIW000/53656 41 BT ik [ Suzuki B4, L A a9 g LA SR BTk () Yamamo to 58 &
T.Yamamoto, “Electrically Conducting And Thermally Stablen—Conjugated Poly

[0177]

(arylene)s Prepared by Organometallic Processes”,Progress in Polymer
Sciencel993,17,1153-1205,#F Yamamo toZg & IS h , A FHAR LS A WAL ; £ Suzuki 5

AR AR S .
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[0186]  f5lf1, 7E i@ 1k Yamamo to 58 A3k A R B R A W , 4 B B A WA I ML T 1) 1 28 A
P () S A o R ALY, , AR Suzuki TEA 575, B2 /b — A Sy 1 S A A A A 35 21 490 e 7 o
e , 1 HLH e S B PR ] e 2o IR 1) T 2 R IR L, BRI IR

[0187] PR bt i TR B AR FR i J8 R BT U PR 1) B 2 B e m i AR ) e A 0 S s A A T B p
[ A b, P 3o 3 2 2 A A 1 R N v SR T S B B R A

[0188]  SuzukiZE & A LA ARGl & XIFHN ) (regioregular) ik B AN CRAL SR ) - HAK
o, 24— AN s PR L A 2R AN SO P 3 A A BT A M B, AT L ) 4 24 B
TSI AE R BAR, 25— BRI AN S L PR J5 ] 389 i 55— P A (1) T A I oz S
135 g 2], ] DL i) 24 ik BB X SR ] B L 58, i JR ABIL R A

[0189]  fE NI BAL, B 2 5 & 8 A H e B £ L A A FE a0 2 ] - R T R
fis (tosylate) . AR ES (mesy late) Fl = F B REERHES (triflate).

[0190] 7/{;%)%‘

[0191]  fER G JE i A 3E B R A EHEHE /N B A A B R R, DA B AT
(K20 A o 75 2 3P A I A& 1 ROE R S B FE L YRR A1, 4 AT BRI 56 (O 75 2
W23 ), G ZE OOp S R FENE 205 225 ) FIAT e AR 58 0 55 26 25, 1l < 5 2, el e 2, T3
B9, 9 i AR 2552 TR B9, 9 0 HR 7 s RIR ) R e 2, T B T -9, 9- 18
%) s REIF 27, R B 2 T B M R BT 27 s R 2R S, i A e S i o A SR AR 3R - 1
4=V K3 R B A A FF T W Adv Mater. 2000 12(23)1737-1750 1 H rh 1) 2 2% ik
.

[0192]  fEMHEA K HAESRAF b AR ROGAM B R G PT A& 1k B a0 B BT id i 4 1% B
AT 75 BB 2% 7 5 B B e B e, R il B R =R (V) M2 EE ot
[0193]  RICERAW, Kl 2 W R G A4, T DAALF fn b B 9 4 e EUAR ) I 5 R B
F Y75 e H A T AN 5 B i T AT T R A a0 BRI (V) I EE BT,

[0194] 62 P B R A RE R ZE B, BrT A0 B i Bl 5 — Rl 2 M L e MR 5 .
R, KOG A PR 525 7 ON / BOR AL d B R IR  BOVE 0 B AR A g 3] 33 O/
ol B AR SR R, A anwo99 /48160 BT A FF I

[0195] R JeILER M mI A & R OGIX I, DL S 23 AR B DX 3 fH e A X 3o i 2 b 2 —,
K AFFTHIIIW000,/55927 FIUS6 353083 o A HANH 4% 5 A% i X I FH L A& X ez — , )
HL SR O X I T H A2 7R R H, A A 1) FL e D R P — o, B Jig 53 e AT (]I i £
AR AR G R P o A0 B AR i T R T AT AR A T R R T — B A DA ARG
HE T RGBSR A 3B b (32US6353083) BUfEaHE T R AWML RN R AW
M 3R AL BT IR BT .

[0196] KOt JZ AT AL & FARBS RN 22 20— Fhk 65 2% 55« AR B AT DU b i AR 1 44
Bl TEAFAEB R AIRIE 00T Ik MR 5 BB % 6 « S 7R R A8 F A b L AT 45 2 77
IS, 42 2% AT SR O o AR AR, AR B — Fh B 2 P55 501 mT RO ok B 22 ROl
(R R AT 72 A D a0k B AR AT— PhECZ R 280 1 5, B SR B 2 Fhis 2RI K
5

[0197]  {EZNRICHB R AMIETEH , EAAM R 5 E AR BOR AR (S1) B T2 2ok
15 2= 0 B AR WO A RR 2, DA B B AT 1T DA AR R R B RO 18 26 TR
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FEHE , FERE G RO A T, MBS = AR A RER (To Mize T LA
BRI = EABOR S, ME =BT O F AR R 22586 R 6B 250

[0198]  ROkdB &7 n] 5 LA R IR & B8 & L TR O T R IG5 240 3
Ha A7 A8 S A R AR TR 7 S A S B B AR o 7B T 1 5 PR bR A& S (R KOG A0
[0199] o2 mT DL B AL B B AR 8 & HE B SR 2 B 2R n] 46t T BRI
VR 3 R CEAFRE E A% B B A B A JE 254 R] o, 49 A Y5 40 P R R 2R EK
TV B o 2% o A U AR M R 2R BB 0, B 240 B FE BIUR O /2 ML 8 5 1] S0 T BH
Wz AR B SR IR A A AT o A2 IR A B R R 2R G G0, BHAR Z FH BH AR AL BL TP AT
gk TG, HH BUROEHT BRI AR A B~ 47 2% 75 1 BT FHARb Bl AT &, Horp e 80RO
BB AR AR} 26T SR iR ' 20V T R e b B 287t (BRI A3 B AR ) 43K

[0200]  ROGHBZRH

[0201]  A] AR &G = T I S ERE  R OG5 2R I A BHEEE & SR (11 1) I AR BUAR
wEVWMEBEEY.

[0202]  ML',L%L%

[0203]  (111)

[0204]  HepWiE & E ;s &L LPRIL e B 3L A s o 3 E ;s v R s &% 19 ko7 i A 0 o8 8y 9 HL
(a.q)+(b.r)+(c.s) M EFEE MM FHEA S B E , Hhafl EE A S5EH bl
FRIECAE SEE el FREE A S .

[0205]  HmERMG| K58 ZLET B BEPUE AL G T Fo P PR 1) R G A] B ER (crossing) BA KA
= HABCE S AR S L) A 18 1) B 4w .

[0206] 4 R4 )8, Blandh 2 o ek R VRN AL A

[0207]  —-dX & J& , FFonll 2 55 2HE A SR 34 TR 4> g, B 3921148 5 Ju R M 72280 5 Ju &, r
TRAET VR AT R R K RN G R AL R

[0208]  f—[X 4 J&@ Y& B FC A7 B Bl F B 45 46 R, Bl R R .1, 3- b ¥
(diketonates) J& LRI \ il KMol 0 FE e HE My AL 2 e AL o IE 2 0, ARG 3 R4 8
BAEMHFE-ANBENPEER, HEAN =&k AE TEREFHE—BRE.
RERB T BRI E-TERIT , IR 5 Bt £ R I E B e « RBU R Sl E 2, X T
BOE T 27 B 2l R 5

[0209]  d-X & JEFF0IE S T H = EARBUR SR ST X 28 4 J8 -5 i 3V BL A1) annh bk Bk
NOVD XA RCETE A& B 5

At Ar®
[0210] .1 Y1

(VI)

(02111 HrpAr FIAr°B] DL R BN , 3 H T Mo 1) B 4n R # i 41 - AR5 B ) 75 2
B 2% 55 3 s XPRIY R] DA A SO TR , ELOT 3% B AR B I HAT FIAr T ABR A 78—t . 3
XA ELY R S T A A R T A 36 1

[0212] "I [ 7 H Ui FC AR 1) S 491
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[0214]  Ar*HIAC° % H Al TR A — AN EE MRS X B BRI 1) AR 24 7] LS B
FCER 50 75 TR R o BRI ) B 5T « R = ml R L , o] T S R S W %
WIW002,/45466 ,W002/44189,US2002-117662F1US2002-182441 71 FIf A FFE I ; JP2002-324679
H N I e R BORE S s R, 1 R S S A Rk LT T By ) 4 5 0 2 O A B, T
W002/8144891 BT A FF 11 5 8% « & B i, 1 58 4% Aok i B 44 ThRE AL DLIE B e L 14,
EP124565911 B A FF 3 LA B 5€ (dendrons) , Fo ] FSRFRAS B 00 4 J8 2% & W vA WU T
PERE , AIW002/66552H BT 8 FF

[0215] RGBT ECIR > FIlE A5 44 B — N MR R, P M REs
A R U B TN B 2 AR 40 2 AR, A 58 2 B2 /D 3 AL B , H TR A R 7 4
T B> —F A S B 5 A

[0216] EAHd-X ez — &AL AR EHE: Ei1LY) (diketonate) , 57 A& 2, Bk
AL (acac) ; =7 HEBEAIELE , &A% H AT DAEAR .

[0217]  F W& B AW B 3 T EOAR I & 5 B0 far 5 82 R Gt 6 T IX B8 48 5, R Bt
PR O A DA B 4 R I Bk o

[0218] 55 ) Y Fl R MR FEE EL A W& AN, IF O ARG MU E 84T 15 BHE
B2 0, ] WiMacromol . Sym. 125(1997)1-48,US-A5, 150,006, US-A6, 083,634 FIUS-A5,
432,0141. T MM B =M & @I A G TR 45 : 259& 2K Coxinoids) , Bl 1, A & - &K
AR R O B A B R I B U BUR A BUREE 7 0 B U B
Ji 45 a8 FE kA ) (8-hydroxyquinolate ) R H g bk —1 052 FL o8 3 (h) kAL 4%
(1), BB (L1, B Bk, AR MWk, L FR AT AR P, 3-F0 3L 35 I , FUR IR WK A% R L R 1R
b, PARRIRER o 7F RO 75 P8 E AT RS 8 1 2 e 0 L o S 2t L i A 2 U0 V&
IR IR R L PRI O SRR O AL, A TR DA AR R B B

[02191 Pt /2

[0220] [ T 28 5 AL M 23 RR OS24 2 4, OLED A 43, 2 A T- BHAR A A5 2 1) 1 )2, AT
SRR

[0221]  FHL PR 7N 2 AT B -5 HL PR WM R BN R B, e mT S 8 T BRAR AR
JZ 2 TE A SR B BHAR B SRR A — AN B A 2P 2 TOEN B R A L 7TEAN
RS2 A0, 35 AT e BRI 15 24 58 (7 20 — 40 REmE WY ) (PEDT) , 0 H & P oL i P 45 58 1
WIEPO901 176 FIEP094T 12324 FF (1) 5 2R L AT R e (PSS) IR TA A TR B L Tl B 42 2= (K PEDT,
i Naf ion®; 5 k1 , inUS5723873 MIUSHTISLTOH FT 43 FF 5 FHAT 36 HUAL f) B8 e w3 ik 5%
(WEWY FFMEWY ) o 5 PETE A LA R SE A A5 0% 4 R SEAL 70, B VOx MoOx AlIRuOx , H A HF- T
Journal of Physics D:Applied Physics(1996),29(11),2750-2753,
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[0222] i A] DASfi— B 2 A 53 40 i far A% S Bl REL 44 )2, 491 Bt oo i) == s B )2 —
510 i N 3 1) =t =106 A S I ) =l R =178 A WA EE 2 =

[0223] Bk

[0224]  Hitkoik B T HA R THR FHEANRIRECROLZ A DB . HER RS/
ey [H AR 1 e 88, 451 a0 78 B AR 5 806 2 80 KOG R 18] ()46 35 AH BLAE IR AT BE T , 57 Al 1
TRIIBRA R OG JZ B ) 1 o B AR5 T LA B — A4 R 148 2 A Bl o A 9 B AR, HLmT BAAS,
T2 P8, 9 AR T bR ZSOR LA R Dl ek ZOb B US4 G0 £EW098/ 10621 H 23 FF (1) 45 Al
B AEW098/57381 W Appl . Phys.Lett.2002,81(4) ,634F1W002/84759 /A F 1 70 240 BY,
& BAE P CRe ) A2 04 a8 BT <6 8 1 e Ak B AL ) 1 = 5 DA B B AN, 491
WIFEW000/48258 1 A~ FF K AL ] s AN 7EAppl . Phys. Lett.2001,79(5) o A FF H AL s DA KL
A A T RALHE F RS I S RGEN B AR R B /N T3 5e VO BRI H /N T
3.2eV ML /N T3e VI DI . & B Dh s LA & WLl tiMichaelson,
J.Appl.Phys.48(11),4729,1977,
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