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IR A VA VAR (180mI BF 2K, 90mI L % ) , AR JG 0. 03mo T NaoCOs7K V&R (2M) , R 5 A

0.0001mol Pd(PPhs)4, N#E A 10-24/NF , BURE S AR, S N 5845 o H SRV A, 1L 0E L JETRUE
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7K, I RERAE 593 B ARr= 4 HPLCA EF98.96 % , U %46.00% .

[0086] L E M4 (9 F 2 CesHaoN4O2) : BB {HC,85.503H,4.563N,6.33;0,3.62; ik
f4:C,85.56:H,4.52;N,6.31;0,3.61,

[0087]  HPLC-MS:#4k} 7+ = 4884.32, LM% F£884.60.

[0088]  sKyfi4 AT AL

[0091]

PA(PPHAM/NA2CO3
T R

[0092]  500mI [ PY IR, £ AN ST, 0. 01mo T 2- 5 —4-FE-9-F-6-R F-[ 1,
3,5]=M,0.03mol 10,10- —FHE-TEEH2,7- A% ,0.01lmol 10-(4—RIEH)-9,9- =7
-9, 10— A7 wE , VR A VAFRIVAAE (180mI FE 2%, 90mI Z,B% ) , SR G N0 03mo ] Na2COs7K 14
TR (2M) , SR J5 IIAN0.0001mo T Pd(PPhs)a, N 1A 10-24/NKF, HURE SR 5 [OBE 58 4% o H SR7%
H D8 PEAIEZE , R , 152 B 454, HPLCAL FE98. 69 % , HL #38.00% -

[0093] L& M4 (9 20CroHasNs0) : B4R C,87.47;H,5.03;N,5.83;0,1.66; ik
f:C,87.55;H,5.09;N,5.75:0,1.61,

[0094]  HPLC-MS:#1 kL 4F 84960 38, S 4+ 5960 . 88,

[0095]  sLjfil5 b &8I A K

| ¢
[0096] [:jjgfz

é
[0097]  DRARMIZAL A WU HAK G Rl it 25 -
[0098]

N (H0),B A BIOHY, Ny .
O L N '» | T /@N [ PAPPEI)A Na2CO3
N7t (\7 i I
f

[0099]1  AbA-WSH il & 7 VLR SE a4 , A Rl 2 AL 7E T Rl 2-5 -4 ,6- R 3-[1,3,5]=
R & P 2 ~4-FE-9-FE—-6- K[ 1,3,5 ] =W, 10, 10~ " IRFE-E 2, 7- HlER & 410,10~
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TSR, 7R 2-IR5, 10- TR E-5, 10- AR B 10~ (4-IR5EHE) -9, 9-
-9 10- ANV IE,
[0100]  sEZjEfl6 LA A Rk

[0103]

O3 @% g@ L0
N P ; PA(PPIAM Na2COF P N
Sat R O &N*@fbﬁ@

[0104] LAWK il 28 J7 1% A SR 4, AR 2 AbAE T Rk 2Bk oK -3 - -4 -G -6 - Sk -
[1,3,5] =Me & B2 —4-FE-9-F—6-2K3-[1,3,5 ] =&, 10— - 10H-1Y g -2, 7- -l
MR F 10, 10— -T2, 7- AR , 56— (4—IR A FE ) -10-Z8 3 -5, 10— ~F W3 i 10-
(A-JR2EH) -9, 9- 2K H-9 10- &NV nE.

[0105]  sEHEHI7 AEW1 1 & Rk

[0106]

[0107]  FARMLIZAL S BAR A s 2K -
[0108]

B i + e 4<_§ N 3 s AN . PAPPh3)4 MNa2 " N g o)
DAN’% B AT Caren N? % O

[0109]  fLA W1 LT )& 7 1R SERER 2 , AS [l 2 A TE T JEURE 3R - 10— 2K 3~ 1 OH-Wy gz %
F10-(4-2KE)-9,9- —H -9, 10- NI,
[0110]  sZGEHIS tb&H121K & K

’ 40
[0111] C? (- by
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[0112]  BRFROEZAL SO AR G it 25 -

[0113]
~ O s 0 | R 7
>=N TN

! 1
¥ NG »
. QOQ LR 3

(01141 AW 200 il & T VAR L HE 2, ANF) Z b AT Jeikk2- 54, 6- 2K &-[1,3,5] =
WA Hho-5(-4,6- (3,5~ I EIEH)-[1,3,5] =5, 10-BE K -3-JE -3V~ 1 OH-Wy LNk %%
F10-(4-IR 2K IE) -9, 9- H -9, 10~ & -FY g .

[0115]  SZHEBI9 (b A1 A

[0117]  F3efti%
[0118]

Pd{PPh3 )} NaZCO3 N ; ’5\1

(01191 A& W14 )& T VAR S5 , AN A Z AbAE T JEURHL 1 - (4-1R 283, ) -6 , 6 - F k-
6,11- 413~ &1 1-H &I 1, 2-b ] B 32115, 10- —28JE-5,10- - Wy,
[0120]  sEGHI10 1 E&H016/) &K

NN

N O\

[0121]
[0122]
(2
Pd,(dba); /P(t-Bu) INE s

FCT B 2R

[0124]  500mI VY R, ZEIA ISR T, IO 01mo T 4-ZE-2-FE-6-IK - 1,3,5]
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SHE-2-BRHEAL,0.03m0l 6,6- —FIE-6,11- A -13-AF- 11— 2L EL 1, 2-b ],
0.03mol T HEAN, 1 X 10 "m0l Pda(dba)s, 1 X 10 ‘mol =K T HMs, 150m1 FF 2%, ik al 7 24
ANEE S HURE SRR, IRORE SE AT s ARV A G DR RV AR, W RE AL IR B B AR, Al R
97.5% , KR Z#E72.90% .

[0125]  JuZE M5 M) (43 F 20 CarH2sNa02) : B iR C,80.90;3H,4.645N,9.20;0,5. 269k
f1:C,80.95:H,4.60;N,9.230,5.22,

[0126]  HPLC-MS: 44k} 7+ = 4608.22, LM% F £608.72,

[0127]  SEHEMI11 LS00 &%

Pd,(dba); /P(t-Buky
AT RN P

PA(OAC);

[0131] i [a)ARAR) il 24 L FEAE -

[0132]  500m1 [ PY L, 7E 8 AN AT, A0, 0lmol 2, 7- ¥R -10, 10— F Jk-
1OH-FE 1 ,0.01mol 6,6- ~FFL-13, 13- " F83-11,13- S -6H-11-Z -0k 1,2-b ],
0.03mol AL T EE4EN, 1 X 10 *mol Pda(dba)s, 1 X 10 mol =#1 T JEB, 150m1 2K, Ik =] 97 24
NI HURE SRR, IRORE SE AT s ARV A, G DR, JEVRORE 2R I RE A 1R B B AR, 4l
95.5% , I %68.90% .

[0133]  HPLC-MS:#4EM 5 & NT747. 21, S 53 F8747. 26,

[0134]  Hrtb &WH i &k BT

[0135]  500m1 [Py M), FEENZTHIAUR T, A0 01mo 1 1 AI4AA, 0. 03mol 2-5-4,6-
TORHE-[1,3,5]=M,150ml DMF,0.0001mol Pd(OAc)2,0.03molRERH, T-130~140°CF
RE10~ 247N, H AR A, 308, DEVRIE 7% , I RE AT, 15 2 B bR =4, 261599 1% , L
28.50% .

[0136]  JuR M i (5 3UCesHasN4O) : F B4 C,86.643H,5.37;5N,6.22;0, 1. 78I {H -
C,86.71;H,5.35;N,6.21;0,1.73,

[0137]  HPLC-MS:#4 k54900 38, 2 535900 86

[0138]  sjafsi12 LAH250) A Rk
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[0139] N’

[0140] B %A%E’J EJZISAEEE%@Z
[0141]

'(UH)z _ PA(PPR34NZCO3 Njﬁ
. nmEm N P
— O

[0142]  ALAW250 Hil & J7 LR SE 14, AR 2 A 70T B Rk 2T R -4-JE -4 -5 -6- Ik -
[1,3,5] =& #r2-S—4-FE-9-E-6-28 - 1,3 ,5] =Wk, FURI6 - OR-4-JE-1-1R-11,11-
THEE-6,11- A 13- A6 IR 1, 2-b I R 10- (4R OR R ) -9, 9- R A9,
10- &g,

[0143]  sEjEfil13 b A ¥n28i &k

[0145]  Bl4R{UEIZ AL S WAN BAK S it 2k -

[0146] @ T/Q ,‘ PA(PP3 M Na2CO3
NN zEEE
qu

[0147]  ALEW2811) )& I 1L R SEREAB 1, AS[F) 2 AFE T JEURH 1 —p— 28R -1 1H-6, 13- %
Fe—11-% 2 MWL 1, 2-b I B & 419, 9- — I JE-10-7K -9, 10- &NV mE 2-HliR .
[0148]  sZiEfi14 AL-S 311K 4 Rk
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[0150]  IRARMLZAL ST BAR G Rl G £ -
[0151]

PRI INGICO3
U R

Br \Q ‘
[0152]  AK-E W31 il 48 Ty VLA L 914, AR AbAE T SRRk 2- 54 (3, 5- R R OR 0L ) -
6- R H-[1,3,5] = 2-E-4-FE-9-F-6-7RH-[1,3,5] =M, 3-1R 6,11, 13- =R H-
11, 13- -6H-6, 11, 13- =211, 2-b R E #10- (4R A FHE)-9,9- " F-9,10-

AN g,
[0153]  sLjafs15 A AHI330 A Rk
[0154]
3 N e
NN SO
& v
0 o
@%Br i I z Pd;(dba); /P(t-Bu)s
s pO RTB@mE
) o
Br
P Bt
g

N
g N\:gm O AL Pd{OA¢),

+ N o
h y QN K:COyDME
7~ ~ I
W [/

[0155] v [a) &AM fill 24 L FEQTE -

[0156]  500m1 ¥ VY I, /R AN 2R H AT, TIA0.0lmol 2—YR-10-(4-JR IR HE ) ~10H-
1Y 15 -9~,0.01mo1 5H-8, 13~ 48 Zk~5~ A A& -MIWEL1,2-a ], 0. 03mo 1 HU T HEGH. 1 X 10°
nol Pda(dba)s, 1 X 10 mol ZALT 5k , 150m1 4, BAAIE 24 N HURE SR , 2 B 52 42
[ ARV H, 108, DEVRUTE A, AL RERC A A58 B kR, 4E 975 % UK #48.23% .

[0157]  HPLC-MS:#48lF & N620.07, 25 1E620.59,

[0158]  EH AL AN Hl & LRI -
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[0159]  500m1f VY 1R, 7638 AN 2R AT JIA0. Olmo 1 1 [EMAA,, 0. 03mo 1 2- K 2R 4-
H-4-E-6-2EH-[1,3,5] =M ,150ml DMF,0.0001mol Pd(0Ac)2,0.03mol BRER%H, T-130~
140°C TR RL10~24/NI), B SRA H, 1 38, JE e 28 , W ik B, 19 21 B #5740, 21 2
99.8% UL %31.50% .

[0160] ST Z B &5 #4 (4 F 3 CasHasNs03 : BRI {EC,81.965H,4.15;N,8.24;0,5. 657 {H :
C,82.05;H,4.12;N,8.22;0,5.61.

[0161]  HPLC-MS: 44k} 732 4849.27, K73 F5849.62.

[0162]  sLjafhll6 {L&H39M &%

[0163] )'}*Cgp
S O
[0164] A5 W31 il £ J7 2 A SE Tt 451 15 , AN [F] 2 Ab A T S BH6 - (37 — IR R -4-55) - 13,
~ ARG, 15 RUR6 BURMIRL 2b I 2 K, 6—:2@—[1’3’5]5”%
B 5 (4R ) -5H-8 , 13- 4 4454 -WHIWE L 1, 2-a ) B, B 4 2T 2R A4 -6 2%
#-[1,3,5] =M,
[0165]  sLiafdl17 AL &2 &%

i_)‘r’

[0166]

[0167]  BlARHEIZAL S WIN BAK S it 2k -
[0168]

| e
1 Nb ‘
9 @ (HQ)IB\GC(E(TB(OH): ] PA(PPRINRZCO3 m <
Osg 7 Y T ey T e JQ?%}@W

[0169] b A WpA21) il & 77 V217 S s 3 , AR 2 AbAE T JEURk 2ROk -3 - Jk -4 -G -6 - R Jk -
[1,3,5 ] =B E #H2-A—4-25-2-3E-6-7k3E-[1,3,5 1 =Mk, 14-(4—JRHFHE)-7,7,12, 12—y FF
F-7,14- " E -1 205 2 - 14- B A - TR B #r2—1R-9,9, 10- =28 H:-9 10— A g,
[0170]  SEHEM18 1b-& 45114 ik
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[0173]

B oo /@B(()H.)er Q‘\% PAPPHIM NA2CO3 A = ; N O
SN B {jgi . Tiis
P 1y 3 . . P

-14,14-—_H

[0174] AL & VA5 il & J7 VAR SEE 66 , AN Z AR AE T JEURHo - (4—TR ZR 3L )
H-T-IRFE-T, 14- “H-BH-12-% 285, T- R IF LR M- (4- 1R ) 108 55,

10- & -,
[0175]  SZEMHI19 {44917 4 B,

[0176]

J5UkL B

(01771 AL A WA9R) il & J5 V2R SE 1 1 1, AR 2 b 76 T JFURIB &S #:6 ,6— FFFE-13,13-
RFE-11, 13- -6H-11-& =MWk 1,2-b ] B,

[0178]  SZJEM20 fLAM05411K 4 B,

[0179] ~

~» 5k C
[0180] LA H5A1) il & J7 VLRI SEHER L 1, AS[F 2 ALAE T R, 7- ¥R 10~ 28— 10H-HY g
A& 2, 7-—3R-10, 10~ - F FE-10H-BE 8 , iRl CE e, 6- I 3E-13,13- 28 FE-11,13-

it
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TAEAOH-1T IR 2R, 2-b T
[0181]  SZEMHI21 L& H55110 4 i

[0182]

IR D

SEHEI10, AR L AALET FRDE 6, 6- -6, 11-—
13- 1 - - 1, 2-b ] B,

[0184] AR EHAL AR AR ARG Z M BT H , AR BALA W 14 A AP A2 TA 44 R
CBPI# I B W RGO RO E F R U KA MR A8 e R 4 R R LB s

[0185] &1

[0186]

&Y | Td CC) A (nm) | DF | TEFRIR % | HGB Kk JE &
fatt | BIEES

&9 14 425 526 78.1 it I
&Y 42 453 534 82.6 It e
#kl CBP 353 369 26.1 *= =

[0187] v« #vk H il B T2 78 R R H 1 %6 R 2, £E H AR B 3 A R TGA-50HFA
AT F AT IAE , BUSIR E20mL/min s M RE VAR e 6 R ST K R H AR R
SR-343tEm i BETHI E 5 © £ AR R 9 't & 4 2 O 38 B g 6 52 i Maya 2000Pro
FEAF AL, 55 B W 35 A 7] 1 C-T0 AR 4 BR AR 6 22 LLS—LED Y6 Y5 2E 1l 9k [ 44 2 't =2
FR IR RS, 2 HECERAdY Mater. 1997,9,230-232(0 77 VEBEAT I E ) s TEER R 2284 58 1t
T T LG PR 22 A ) S8 A SRR PR B AT 25 5 5 D4 Ak < IR ot VA TR AR L
N2 AT e 2 E IR A VA ) W Img /mLL, L AEEVRZ 0 . IMA VY SRUBN R DY T 4 a7 4
PEER DY T R (1) A LA WL - S L R Ag/ Ag+HELAN , X HIAR N BR AR , TAEFELARCA L TORB AR , 17
I IRELN200K

[0188] MR K Z&MF: LAIA /s (K 2808 2G40 B W 28 W 3000 e 3 b, B35 S5 In AN E1100°C
IBLFE TR BT 72/, B, ¥4 B0 2 =05, FHAPMA 22 H 45 R4S o

[0189]  HH bR EHE AT A1, A BB LA BT I A A IR e 1, 8 v () AR 1 5 0
GAERNRICIZ M FAEM L [FIRE, A& LA R SR R OOERE, Bmn o f, (158
AR A EYINE 1B 2 M BHEIOLED #8412 28 AN 75 iy 49 B2 Tt o

[0190] DL R AL #44 SEHE 5 1 ~ L 6N 2841 Eb B 491 1 R0 U0 I A % AL S 4 & 7E 23 1F
I RS o A% 2 BH I 34 S i 181 2 ~ 16 2 A L 3461 1 5 38440 St 48] L AH LG Firodk 2840 () il
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T2 5E A HE , I H TR AT AH R B AR L AT R AR A B, BrAS B 52 , 252000 2 S 451
B B R 2R A BT A S5 S R R 2B 7 o & 284 0 PR e A 45 SR an sk 3 Fr
ZINo

[0191]  Z3FsLifolt

[0192]  #MFZEE MBS R BB LR S 2 L E4 R OGZ6 TR 2
8.

[0193]  ITORHAR JZ2(JE RE : 150nm) /75 AL S 24 (JE B2 - 120nm, M4 8LHT6) /KOG Z6 (& «
40nm , #4+: LA P3FIGD 1 #% H & LK 90 : 10VRIB I AL /H T 155 E8 (J& /5 : 35nm, 4 K} :ET2 A
El1l, Figk1:1)/AL(JE 5 :100nm) .

[0194]  E ARG FEUT

[0195] X+ 1TORHAR /22 (JEEJE J9150nm) BEH , IR BEAT BRBe ik 2K B T8 G 3#EAT R 40
2 - R PB LB R IZEH I TOR I I A VIR E W -

[0196]  FERTIAPEE G TORH MK Z2 I, R F B 25 2805 38 8, 280 = S U i 24, =28 B
JEA RS FIHTE , 55 A 120nm , Bb 2 1 N 8450 P 16 28 7R i 24

[0197] A2 AR 24 bl ot 128 2845 77 3K, 285 ROG 26, ROGEM BT AL S HALTE
NEEMELCDIERB MR, B 2R H 990 10, K6 EEE 40nm, Ik 2 /E R #R1F
ZEH R IEIE6 s

[0198]  fEROG)E6 I, il B 2 2885 5 3, Rl A8 28, i P& 4mE M RHE FHET2 R0
EINR GBI, B FRE N1, EE M35nm, I E1E R 2882546 o I v AL 528

[0199]  fEry F&4)=8 [, dlad B s 288 U7 30, 2895 B AR 2 5 6 2 100nm, Jth J2 A B A%
R ATHEZ 10/ A

[0200]  fu1 I Ffrid th 5€ GOLED & 't #A4 il B S, 2 Sy B 3 Fi 26 g [ B R 91 Al 3% 222
oK TS BT () R TR RO DA B AR AR 1R L U —FE PR AR E

[0201]  Z3hsLiffhl2

[0202]  Z§f& ZES WM SR BB LR (B ST TOENES B UG Z4. KO E6
A &4 =8

[0203]  I1TORHAR Z2(JE B : 150nm) /725 S GENJESJE AL : 10nm, MR HL L) /28 AR 24 (F
JE : 110nm, 4K} HT2) /K626 (R - 40nm, 4K} 46 & 44 FIGD24% B & L1 88 : 121 B EL) /
WL A4 28 (JZ E : 35nm, A4k} :BTO2 BT, figbb 1:1) /A1 (J& /& :100nm) .

[0204]  ZRfFsLifsl3

[0205]  E84F & 24BN BB LR 52 SOENE 3 2 U i 24 R OG)Z
6« FL &8 2 SR FIE N 29,

[0206]  ITOBHAR Z2(JE B : 150nm) /725 S GENJZE 3R A : 10nm, #E H12) /28 AR 24 (F
& 110nm, A4 K}:HT4) /Rt /Z6 (R : 40nm, K} A 547 FIGD24% B & L1 88 : 121R B EL) /
H 4 Z S (R : 35nm, M kL ET3FIELL, R 1: 1)/ FENZIEE : Inm, MK}
LiN3)/A1(JE £ :100nm) .

[0207]  ZRAfsiif 4

[0208]  ZAF 8 2 A5 M 28T 45 M s R B LR A 4E 8 FE N 3 8 UG B J24 L -FR
PHIE5 RO Z6 I L4 28 .
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[0209]  1TORHAK Z2(J& S : 150nm) /2 7IENJZ3 (B JE : 10nm, ML H1 1) /28 AL 24 (&
J& :90nm, #1 K} HT3) /v F-BRES 25 (JF - 20nm, 4B EB2) /K& 626 (JE B - 40nm, ML : fh &
MI12FIGD3#2 B & L 89 : 1 LIRB M A ) /Ho F i 28 (J& & : 35nm, M L ET3FIELL, FiElhk1:
1)/AT(JEFZ:100nm) o

[0210]  Z31sLiE 5

[0211] B RS M AE R EE LR AR TGENES SRz RO
6 HL &4 2 S AL FIE AN 29,

[0212]  1TORHAKZ2(JEJF : 150nm) /2 FGENJZ3 (& : 50nm, #k} : HISFIHT3, #% Fi = b5
O5VRIB YA /25 TR Z A (B T0nm, B4R HT3) /KR 6 26 (& & 40nm, #K} 4L &7 1670
GD3#Z EE K89 : 1 IR B L) /L % /=8 (R« 35nm, M R ET3) /HEFIEANZI(E L
Lnm, # 8 :Li)/AL(EE :100nm) »

[0213]  Z¥A5Liiti 516

[0214]  Z{t B R MM AE W R BB LR AT TGENES B R Z4 R0
6 HL T4 2 S AL FIE AN JZ9.

[0215]  1TORHAKJZ2(JEJF : 150nm) /25 FGENJZ3 (R JE : 50nm, #k} : HI4FIHT 3, #2 Fi = b5
OSVRIBII A /23 T 2 A (R & T0nm, B4R :HT6) /K 6 26 (& & - 40nm, #R} - 1k & 24 A1
GDA#Z H & 92: 8IRB M AL /L &% )= 8 (JE A : 35nm, #4 KL ETAMELL, listb1:1) /L +
ENZIUESZ  Inm, MK LiF) /A1 (JEE : 100nm)

[0216]  ZRAFsL i fa7

[0217]  #UBEE W BN R BRI AT TGENES 2 XL 24 R
ARG R Z6. 7 7B $Y 2 TR P AL ES

[0218]  ITORHARZ2(JE B : 150nm) /725 S GENJZESJE B : 10nm, B HLL) /28 AR 24 (&
J& :90nm, £ K} :HT6) /i F-BA 425 (JZ - 20nm, 4 8L :EBL) /K& 626 (J5 B - 40nm, M 8L : AL &
Y26 FIGDAF% &L 92 : 8IRB I ) /2% SR £ )27 (& JE - 20nm, #4 8} - HB1) /i &4 =8 (J&
5+ 15nm, ML ET2RIELL, it 1:1) /AL (&S : 100nm) o

[0219]  Z3fhsLit s

[0220]  Z{M4b B JE A5 WIS R BELFTR AT TGENZE S 2 XL 24 i
5 ROG)Z6 B JEZ8 A 1 ENZ9.

[0221]  1TORHAR Z2(JE B : 150nm) /25 7 GENJZ 3 (JE L : 50nm, #8L : HISFIHT 3, #% i &= Lk 5 -
OSVRIBII R /23 AL i T2 A (R JE :50nm, MK} :HT5 ) /Ho BE #4256 (& 5 : 20nm, # k) : EB3) /
RACE6 (R 40nm, MR AL S W31 RIGD5 4 B B Eb 92 : SIR B M i) /fi F &5 28 (J5 £ -
35nm, MR ET2HRIELL, FigELb1: 1)/ -FENZIEL  Inm, Mk} : Cs2C03) /A1 (J&JE -
100nm) o

[0222]  ZRfFsLi 9

[0223] 844 2 S5 M BT 45 MR B LR A48 2 FOE N JE 3 28 UL B J24  H -FR
5 ROG)Z6 B E8 A 1 ENZ9.

[0224]  1TORHAR Z2(J& % : 150nm) /= 7ENJZ 3 (J&JF :50nm, #4 8} : HI6 FIHT4 , #% i & Lh5
O5VRIBAIER) /23 AL 2 A R JE :50nm, #1F}F - HT6) /H FFH £4 25 (5 JZ : 20nm, #1 k) :EB2) /
RKI6Z6 (JZ B 40nm, M RE AL 32 FIGD64% B B EL 95 : SIR B I ) /L T A& 51 28 (B )i
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35nm, £k} ET2HIELL, FiEgbb 1:1) /B FENZEIUREE  Inm, M 8E:E11) /AL (JEE : 100nm)
[0225]  ZRAFsEZiEf)10

[0226]  Zeffh B EL WIS HE R BB LR AR RGENES S L 24 B 1
AR5 ROG)Z6 2 SRR T AR Z S A N R,

[0227]  1TORHAK Z2(J& S : 150nm) /2 7ENJZ3 (B JE : 10nm, ML H1 1) /28 A S 24 (&
J& :90nm, #1 K} HT3) /v F-BRES 25 (BB - 20nm, 4B EBL) /K 626 (JE B - 40nm, M 8L fh &
Y)3THIGD 4 H &L 92 : 8IR B ) /28 SR #2427 R JE < 25nm, M 8 - HBL) /i F &4 =8 (J&
i :10nm, #4 K} :ET5) /ML ENJZ9UZ B Lnm, A4 8E:E1L) /AT (JEJE :100nm) .

[0228]  ZAFsiffall1

[0229]  Zift BRI HE R B LR AR SGENES S R 24 B 1
PHIES VR IGE6. 25 B RS2 T AL E S AT Y E N 29,

[0230]  1TORHAKZ2(JEJF : 150nm) /25 FGENJZ3 (& JE - 50nm, #k} : HI5FIHTE , #2 Fi & b5 -
95IRIBII L) /723 7 AL S 24 (R JE :50nm, MK} :HT6) /v BH 44 /25 (JZ & : 20nm, # k) : EB2) /
RIC)Z6 (B :40nm, M kL AL G541 RIGDATZ B 2= L 92: 8IR B /2 IR B )ET (B -
15nm, # &} :HBL) /M &% /28 (& B : 20nm, B4 kF ET2HAIELL, Fig b 1: 1) /B FIENZI(E
B« 1nm, M4 8F:L12C03) /AL (JEFE : 100nm)

[0231]  Z8A-5itif512

[0232] Efft B R M SR BB R AT TGENES TR Z4 R0
6.7 JXBE 42 T L AR A Z S L AN Z9

[0233]  ITORHARZ2(JEE : 150nm) /25 7 GENJZ3 (B L : 50nm, #L: HISFIHT3 , #% i = bh5
OSVRIB I A /23 T UL 2 A (& & T0nm, B4R :HT6) / KR 6 26 (& & 2 40nm, #R} - 1 S04 7 A
GD6#Z E 95 : 5IRB M) /22 /XA B E T (R B < 16nm, Mk} HB1) /ML F &5 =8 (& Ji -
20nm, #1 kL :ET6) /HLF3ENZI (L Inm, #4K} : CsF) /AL (J& S :100nm) .

[0234]  ZRAFSLiEfs)13

[0235]  Z{Mb & JE A5 WSS R BEILFTR AR TGENES 2 XL 24 iR
FES ROGIES AR Z 8 FENE9

[0236]  1TORHAR /Z2(J& % : 150nm) /= 7ENJZ3 (B : 50nm, #48 : HISFIHT3, #% i & k5
OSVRIBII R /23 AL T2 4 (R JE :50nm, MK} :HT6 ) /HL BE $4 )25 (& 5 : 20nm, £} : EB2) /
RIJZ6 B JE : 40nm, Mk A 59052 FIGD24% 5 5 L 88 : 1 20R B ) /v F AL 28 (B % -
35nm, M EHET2HRELL, I 1: 1)/l -FENZIUZE L : Inm, #48E: CsN3) /AL (JE JZ :100nm) o
[0237]  ZRAFsLits]14

[0238] 44 2 A5 M N BRAF 5 MR B LR A6 28 N 3 28 UL B J24 L -FR
PAE5. K626 2 UH 42 TR LS

[0239]  1TORHAR Z2(J& % : 150nm) /= 7ENJZE3 (B :50nm, #48 : HISFIHT3, #% i & Lk 5:
OSVRIBII R /23 AL J24 (B JE :50nm, MK} :HT6 ) /Ho BE $4 )25 (J& 5 : 20nm, # ) : EB2) /
RN 26 (5 B 40nm, B AL A 154 .GH2FIGD24% F & EL 60 : 30 : LOTRIB I ) /2% 7BH B4 27
(JE JE16nm, M 8L :EB2) /HL AL 51 JZ 8 (JE iZ : 20nm, A4 RL:ET2HIELL, Figtb1:1) /AL (RS -
100nm) o

[0240]  ZRAsLifsl15
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[0241]  EfF SR WS MR BB LR AR TGENES S L2481
PAIES R IGZ6. 7 7B $4 )2 TR AL 5 E8

[0242]  1TORHARZ2(JE : 150nm) /25 7GENJZ3 (B :50nm, #4L : HISFIHT 3, #% i = Lb5
95IRIBII L) /23 7 AL S 24 (B JZ :50nm, M) :HT6) /L BH 424 /25 (JZ & : 20nm, £k} : EB2) /
RIACJE6(JEFE : 40nm, M 8E: AL 59716 .GHARIGD24% T £ 1160: 30 : 10TRIBIIK) /25 7B $4 )27
(JE FE 150m, A8} :HB1) /L T 1551 28 (B - 20nm, M R}F ET2RIELL, Fi&ELEL1:1) /AL (B .
100nm) .

[0243]  ZAFsLifs]16

[0244]  Z{fp B RS MM HE W REE LR AT TGENES B Rz R0
6 HL T4 2 S AL FIE AN JZ9.

[0245]  1TORHAKR)Z2(JEJZ :150nm) /25 FGENJZ3 (& S :50nm, #k} : HI4FIHT 3, #2 Fi = LL 5 -
O5VRIB IR /25 S 2 A (R B - T0nm, AR} :HT6) /& % )26 (B B : 40nm, Ak} : GH3 AL &
MA9FE E & 92 8IRB I L) /W T 28 (JF & : 35nm, #1 kL ET4ARIEL L, FiEbL1:1) /¥
ENZIUEFZ  Iom, MK :LiF) /AT (JE E : 100nm)

[0246]  ZRAFLL BT

[0247]  Z4F& ZES MBS R B B LR (BT SR Z4 . KOG )Z6 T 15528
FHFENZ9.

[0248]  I1TORHAR JZ2(JERE: 150nm) /75 AR 24 (JE A2 - 120nm, ML HT1) /KOG Z6 (&
40nm, #4 K} : GHUFIGD1 #% H &1L 90 : LOVRIB I ) /WL T 28 (JE &« 35nm, Bk ET1) /HLF
HENJZOURESE  Inm, MEF:LiF) /AL (JEE : 100nm)

[0249]  JH L AR T 1A RAE BT IR OLED , A 22 I B A A B 4 PRI HL 3t/ L /Rl 88 P s P 28
TS AN E T Ay o A AE1000ed /m™ 58 FE R I HLBUR 6 , TS CLIEX Ry B €5 A A , 234
MHAZ R W3 Fw

[0250] 2
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[0251]
I HIL HTL | EBL BEML HBL ETL EIL
BISRA sE | e i s K
HT6 WEW3: GD1 12 Bl
1 20mm | (90%:10%)40nm (50%:50%)350m
HIl HT2 k&4 GD2 ET2: Ell
. 10nm oms | (88%:12%)40nm (50%:50%)35nm -
HI2 HT4 &7 GD2 ET3: Ell LiN3
: 10am 110am (88%:12%)40nm (50%:50%)350m | lam
HIl HT3 | EB2 Fd 12 GD3 ET3: EIl
! 10nm 90mm1. | 20mm (89%:11% )4 0mm - (50%:50%)35nm -
HI3: HI3 HT3 A 16 GD3 LT3 Li
’ (5%:95%)50nm | 70nm (89%:11%)40nm 35nm 1nm
w Hi4: HT3 HT6 WA 4. GD4 ET4: Bl LiF
° (3%:95%)30mm | T0nm h (92%:8%)40nm - (50%:50%)350m Tnm.
HI1 HT6 | EBI1 WEY 26: GD4 HB1 BT2: EIL
’ 10nm 90nm | 20nm (92%:8%)4tnm 20nm |- (50%:5¢ '7/6_) 15nm -
HI5: HT3 HT5 | EB3 AW 31 GDS ET2: EII Cs2C03
’ (5%:95%)30nm | 50nm | 200m (929%:8%)40nm B (50%:50%)35om Lnm
HI6: HT4 HT6 | EB2 &Y 32: GDE ET2+ EIL Ell
’ (53%:95%)50mm | S0nm | 20nm (95%:53%)40nm N (50%:50%)35mm Inm
HIl HT3 | EBI LAY 37: GDS HB1 ETS Ell
0 10nm 90nm | 20nm (92%:8%)40nm 25nm 10nm Inm
HIS: HT6 HT6 | EB2 41 GD4 HB1 ET2: Ell Li2CO3
! (5%:95%)50nm | SOnm | 20nami (92%:8%)40nm 158m | (50%:50%)20mm | Inm
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[0252]
HIS: HT3 HT6 51 47: GD6 HBI ET6 CsF
. (5%:95%)50nm | 70nm (95%:5%)40nm 15nm 20nm lnm
HIS: HT3 HT6 | EB2 & 52: GD2 ET2: EIL CsN3
. (5%:95%)50nm | SOnm | 20nm (88%:12%)40nm (50%:50%)350m | lnm
HIS: HT3 HT6 | EB2 | thir¥y54: GHZ: GD2 | HBIL ET2: Ell
a (5%:95%)S0nm | SOnm | 20mm | (60%:30%10%)0nm | 15min | (50%:50%)20mm |
His: HT3 HI6 | EB2 | tkaii6: GH4: D2 | HBI ET2: EII
: (5%6:95%)50nm | 50nm | 20nm | (60%30%:10%)40mmn | 15nm. | (50%:50%)200m
Hi4: HT3 HT6 GH3: fhei 49 ET4: Ell LiF
: (5%:95%)50nm | 70nm (92%:8%)40nm (50%:50%)3%nm | Lo
s HTI1 GH: GD1 ETI LiF
120nm (90%:10%)400m 35nm Inm
[0253] 3
- %E @%ﬁi&? . %éﬁ@soow/m
(v) Ced/A) LT (95)
SRl | 0.86 | 1.6l Gt 4.36
2 | 065 | 175 G 6.59
B3 | 059 | 185 e 6.15
P4 | 0.65 1.67 oG 8.67
SRS | 071 1.78 ot 7.56
BAESCHde | 0.67 | 1.62 G 6.43
N i | 060 | 184 | @ 8.10
PS8 | 0.80 | 1.65 el 5.92
R | 0.73 1.13 Engcs) 6.41
BMESEI10 | 0.65 | 1.81 gl 8.28
sl | 0.67 1.91 Rt 7.41
PRS2 | 0.63 1.05 i) 7.54
a3 | 0.78 1.82 o 6.21
WAESHEpI14 | 0.63 | 195 ) 7.77
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BSOS | 0.75 2.10 G 5.68
[0255] | B$MFSLEHI16 | 0.69 1.19 g 4,96
BEE | 1 ! SR !

[0256] 3« 2844 PN 1 B LA LL BB LR 2 R, B A L 2 1k 25 T e BE PR AR X O 1. 0 BB 3R
W 1R W 2 2932 .6¢d/A(@1000cd/m”) s BRENHEL [ N5, 6v(@1000cd/m2) s CIEf AL b5 K
(0.34,0.63) ;500075 5 FLT95 %5 i B8 M3 . 5Hr o

[0257]  ZR3EL5 T FTROLEDERAEAE 1000cd /m™ 2% FE FT 75 1K L I 38 B A HEL 26, DA IR AT
5000cd/m”%% B R LT95 % i A5 i

[0258] 25 St 451 1Ak LY 25 A2 bl e 461 1, BE AR B RO'G Z MR, R H2 AR B I A R
B R AT 2 A R PG, AR 160 % , ZFAr i F3. 3645 ; FAF Lt 512~ 164%
AR RS BC A AF B R A A T S e 3 — P 4 s AR S fe 14 15 By
N> AR WY LA =0 R A 00 22 B A B E TR & AR PRHN , #E — B3R 1 3R % 41
()P BE B s A2 SR 51 16 BT s » AS  BH DL =08 T Sy 2% 0 32 A O M R HVE R RO J2 45 2%
MRS IS, [FIREZRAS 1 R G M Re Uk

[0259]  £x |, LA RN AR I BH I AR SE Tt A1), AN FHUA PR 4 B, MUAE AR BH [ 4
FRFN R IO 2 P 5 BITAE ATART A 4 s S5 () 5 46 Aot 2, B R S PE AR I AR AP L 2 N
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