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REDHEESRFOHEH (M) 0. 48 0. 48
BEOESE ETO bt ETOrH
FREDHE S (°C) 150 150
Ea{REmE (%) 0. 1 0
BILEEOERY—1%. (%) 0. 4 1. 0
ZMERDEE.” (nm) 594. 7 727. 3
BIEEDOKRE (nm) 485. 1 493. 2
IR#EZE (%) 18 32
FREE (%) 86 79
LLEEEE 2. 4
Y%/ "GPa 7. 1 8. 5

[0235] (S£hEH]2)
T3 T13. 3gEAF VN3 F10. AgLBATFNAY T F NI

Rr46. AgiZISFRSET-IEIKTIC, 0. 644%EIRKIANKT. O1gZ IR T 500
O T Uz, 8 T TR 2R SOEEE, iV T, 2. 38% DT hFAF VT =
T LSRRI (PH3. 6) 0. 324gxIRMIL, SHIZ2WEfHBERE , WE T . IR%
N CEREE ) =NV R OAFNANAY T F N D—EEBELT, KUY
W25, Tg& 87z, IRWOT, RYTax P 3553, 9gil, B THS
R)7ar Ly 7 Va—)L (FAR)yF4E8L, PPG725, Bidh4) 2. 26g, AF LAY
TFNTRT2. 1gE TN ENENIL, iR T30 HBHREML T, ARH DY
1 BRI AL Z AR U T, 7238, 2B b AL U TRER L2 7
at’ L 7 Va—)v (AR F (8L PPG725, Bih4) D350°CIZRITHE BN
HEIT99. 9% ThH-oTz,

[0236] (S2HE%13)
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T hF v T-13. 3gbAF VNI hF T T-10. AdgbraF L7 )a—)
FBIAFN =T NT BT M7, SglillRES BT, 0. 644%THIRK IS I
7. O1gZ R T TLHNT T F L7, T8 T T# 1. SRFRIRUGSE, KW T, 2.
38% DT "I AF N T =0 MEIRH K ERIE (pHS. 6)0. 32gZ ML, &5123
REFEB RS JUE T RIS CAERT=Y ) — AV R P F LT Ya—)LE ) AF )L
—FNT T —hD—EHEEEL T, BRI ud P 50, 3gxf3iz, IROT, RY
TERY YRR, R E A ThHARY S ue L Z ) a— L (T ARy
8L PPG725, Bfh4) 2. 26g, 2F L7 Ya— )L ) AF )Lo—T )L T T —h
47. bgZ XN ENHML, =ik T304 HISHRIMEL T, AFEH DT YR
ML B AR T,

(SHaf14)

ThITRFT T T13. 3gEAF VN TT10. 4gkhk 7 urL 7 Ya—
NWEIAFNT—=FTNT BT 6. AgiTERS TSI, 0. 644% KT
7. O1g &R T T1O23NF T T L7, 1 T T 2R SUGS ', VT 2.
38% DT FTAFNT L E= MBI /KW (PHS. 6)0. 327gZIRMIL, EbiT1
RFRE R E T IR CAERTZ /) — VRO ae L 7 a— Ve ) AF )V
T—TFNT T —hO—MEFEL T, R a8 K46, 8gh iz, IRVVT,
RV aFFUEEIRIC, 2RI E Y ChLRY Far’L L F)a— N (T ARy
F 4L PPG725. Biag) 2. 26g, 7ut’LyFVa— )L ) AF L o—F )T 8T
—h50. 9gZENENIRML, iR T304 HBERIEMEL T, AR DU R
R % L 72,

(Sh515)

TRIZIFT T TUT9. 8gE AT VN TR VT 62, 2gL BV TFL LT Ya—
WY RAF NT—T 1 280. GRS TT-IAETIZ, 0. 644%MEMAKIEHKA2. 1g
EABER T CHODNT T F Lz, 1 TR THR3FE G, BE T, IRRH T4
s =NV RO F L TV a— VD AF N E—T N O—EEEEL T, R)vr
VU251, 0g% 7o, T, NI aF P UEIKIZ, 2. 38% DT MFAF )L
T MSIREE KT (pH3. 6)9. T5gZ ML, 2B AL A ThHR
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VFueLr 7Ya—n (T ARy F4ERL PPG725, f6ih4) 13. 6g, Y=FL 7
Va— NP RAF NT—T )NV 116. 285 FNEIIRML ., EiR T304 MIHHRIEMAL T
 ARFEH DY A R B & AR R T2,

(Eoigefsi2)

ThIZIFT T T18. 3gEAF NN TR T T10. 4gkk i /—)146. 4g
(CHSIRS T, 0. 644%EIRKIEHT. 01gZa Bt T CT1o2F T TL
720 T T T 3RS SE, FV T, 2. 38% DT AT LT B2 MR
KEEH (pH3. 6)0. 327gZH MU, NI uX PR T7. 4gh 37z, IRVVT, 7RV
udHUEIKIZ, ZERERAEEYM ThHLRY a7 a— v (T AR T
8 PPG725, pidnd) 2. 26g, =4/ —/L20. 3gEEILEILERMIL ., =R T30
Sy EBRARL . SV R T & E R L T2,

(b5 3)

ThIEIFT T T18. 3gEAF VNI TRV T10. 4gkkl—T 5 /—)146.
AgIT RS ET T, 0. 644%THERKIAHKT. 00gZ Bt T T3HT TR T
U7z, T TH T L. SERFRISUSSE, W Tl 2. 38% DT hIAF VT B2 Al
IR KK (pH3. 6) 0. 32gZ ML, SDIZ3RFHIBREERE ., BIET . IR T4
W B )=V O =T B )= N DO—HEEEL T, RV ud P 3iK50. 3gh
7eo UNT, RYT a3 YUK, BB L A ThHRY Fue'L s 7)a—
AT IVRYyFAEEL PPG725, fEdh4) 2. 26g, 1— 7%/ —)VAT. 5gxZhEh
BN, SBIR T30 FBHRAAEL T, L UD R AL 2 BRI LT,
(Eeizfri4)

ThITRFT T T13. 3gEAF VN2 T10. 4gkhkxF LT Ya—L
FIAFNT—T VA6, AgITHIRSWT- VST, 0. 644%HSIRKIAIKT. O1g%
BT CLOD TR T L, T T % 2RSS, $8V T, 2. 38% DT hT
AFNT =t MR KW (pH3. 6)0. 33gZ2 ML, SHIZ2MF B,
BIET, BB CERTY =NV R RETFL TV a— )V ) AF )T —T b D—H
EEELT, RIVad U Wik41. 2g2 1872, IRWT, RY T a3 BIKIC, Z2B
RS ThHER) T ae’ L 7 a— L (T ARy F4L8L PPG725, fEih4)
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2. 28g, =F LT Ya—)LE ) AF N T—T)V56. 6g L NEIEHRML, IR T3
043 THIBHRYAIRL T, LU AR RTRLA Z AR L T2,
(beigefs5)

ThITIFT L T13. 3gEAF NN FT T T10. 4gei 7 ue’L 7 )a—
JVE )TN T VA6, AgICRS T WSIK I, 0. 644%EE/KEHKT. O
1gZ2 BT TLHMT TR FLIZ, 8 T T2 H UGS T, KV T, 2. 38%D
TRIAFNT By MEEBE KA (PH3. 6)0. 32g% WML .. EHIC 1R #E#E:
%, WET.IRBH CTER=S ) — VRO T e L 7 a— )8 /)7 ae /) o—7
NO—EEEELT, RV ax P W51, 0gaflz, IRWT, AU a3

BRI, BRI A ThHHRY Sl ZYa—nu (TR yF 48 PPG72
5. Pifh4) 2. 27g. L LY a— )L ) ut = —F )46, 8ghFIENTR
ML, 2R T30 BHBHRIEMRL T, SV RPN AL 2 (R 7,
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TR T T13. 3gEAF VN b v T10. 4gb%h 7 46, 4gic
WIRSET I TIT, 0. 644%EMAKESHKT. O1gZ MR T Tl TR FL
o T TR TR 2B UGS E, BT, 2. 38% DT NFAF VT L E=ry MMk A
R (pH3. 6)0. 333gZHML, RV P k77, 3gh iz, IRWT, RV
X UBIRIC, 2RI LAY THLRY S e’ IV a— L (T ARy F 4k
Bl PPG725, Mish4) 2. 26g, 7ER20. 5g T ZNHML ., =ik T304
BERISAEL C. SV R M B 2 E LU T2,

(Eeige 51 7)

ThIxhF v T-13. 3gbAF VN hF 2 T-10. gk T ue’L 7 )a—
NOT T —h6. AgIZERIWT- AT, 0. 644%EFRKIRIKT. 01gk2. 3
8% DT FIAFNT =0 MR K ESH (PH3. 6)0. 326gZHt# T T15 LU
PNIZH T L7, 1 T T#3. SR RBUGESE ET . IS CARTY ) — VK&
NFue'L o 7)a— o7 7T — O—HEEEL T, RV ad U EiKk55. 1g%
iz WNT, RUTu- U BRI, ZZRBIE A THLR) a7z
— NV (TARYyF+EEL PPG725, Bian4h) 2. 26g, 70’V 7 Ya— U7 v
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—h2. TgZ TN EIHRNL, =R T30 RIBEREML T, T VIR A
AR T2,
(brigef518)

ThITIFL T T013. 3gEAF VNI TR v T10. dgbr v ~TFaF sk
246, AgITHSFRS T T WSK I, 0. 644%HEFE/KEHKT. 01gk2. 38% DT I A
FNT By MK SR (DH3. 6)0. 328g% B T C1oLANICH FL
o T A& T 3R SUSEE ., BE T, I CER—y / — VRO <7 FuF
b D—EREELT, RV Y w54, 9g&tFlc, IRWVT, R ai
W, 2RI E A ChERY Fue' L ) a—n (7 VR yF 481 PPG
725, Bii4) 2. 26g, Ho~TFairh42. 9ghENENHRML, =R T305
IEHRISARL T, LU R M 2L L T2,

(BEH11)

ThIANFT T30, 4gLAF VR ARNF L LT 108, 8gbia A a7 L a
—400. OglZ¥AfRS T WSIKHIZ, V85, 88gh WS 7= /KIFIK50. Ogh it
BT THOMNT TR T LT, T TR THR3RMDUGSE, Y R AR L
Y aAERLUT-, 2E G OMBITRFFF R3O EIEH LIRS TWBY 7 a—it%
AT aX3rR)v—2BRLELOTHY, Vya— o= N2 35/
—U T NTOFHMEL RIFCHIIL MR LT, Ll BALRFOBRIHRIIAE
WD THoTz,

(521 f516)
ThITIFL T TU17. 3gEAF VN b v T13. bgkikira~F¥ /60
(RS R T TIZ, 0. 644%THIRKIRHK9. 13gZ B T T302NMT T
Tl i TR THL BRFHIBUSSE . VT, 2. 38%DTRIAFNT L E=T L
TSERE KSR (PH3. 6)0. 221gZIRMNL, SHIi22. 5B, WE T . Ris
P CAERTS ) — NV R 7a~F /o O—EEBE LT, R a3 3Eik62

. 3g& iz, WANT, R ux PRI, ERERAIEE THLERY 7 ae'L
ZVa—n (TR AR PPG725, fidnds) 2. 96g, v 7u~xH /34, 8g
EENENRML ., EiR T304 MBHRRAEL T, AR O U1 R R
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ARz,
(SHEB17)
FThITbF LV TU1T. BgbAF VNG L T138. gk i a2 60
BgITIRSET I IT, 0. 644%HIRAKEEHKS. 12g2 R T T2 00T T
TU7z, T T TH2RFHI OGS, e T, 2. 38% DT hIATF LT L E= Al
PR KESHK (pH3. 6) 1. 28gZ ML, SHIZ1. 5REHIEERE, WET . IR+ T
T B )=V RO a0 O—EEEEL T, RITadH U362, 9
BRI, ROVT, RYL e BRI, 2RI LA Ch R I ae L 7Y
a— )L (VR F4E8L PPG725, fidh#4) 3. 00g, > 7u~¥ /34, 1gk%
NENEBML ., =R T304 MBERIEMRL T, RO AR 9 A R
ZERILT-,
(ShEf18)
ThITbF TV TU17. BgLAF VNI mME TV T138. gkt ra~di /60
BRI HTA I TIZ, 0. 644%HFR/KEIRIKY. 13g% BT T2 0T T
TLz, i TH T L. BRERHIDUSSE . VT, 2. 38 DT RIAFNT L E=T A
TSR /KL (PH3. 6)4. 24gZ ML, SHIiZ2. SRf#EERE . BIE T . IRm
THERTE ) =NV ROV ra~dd )0 O—EHEzEEL T, R ad4 360, 2
AT, IRONT, R BIKIC, 2RI L& THLOR) e L7
Va—L (FARY T4, PPG725, fifh4) 2. 93g, v 7u~d¥/.-36. 9g%
TN, iR T305 HHHREMEL T, AFEH DU A RPN B RELAL
WEERILTZ,
(ShE519)
ThITbF LV TU17. 3gLAF VNIV T138. gk ran~dih /52
(SRS T TIT, 0. 644%HRR/KIAHIKS. 13g&B#RE T T30 T
Tl TR THR2FFMRSESE, H VT, 2. 38% DT IIAF LT Bt Ll
PR KWK (pH3. 6) 8. 45gZ B, EHIZ2IFHI B . WE T IR+ T4
s )= VRO ranF ¥ ) D—EHEBEL T, RV ad U giK68. 2g%
Bz, WNT, RUT a4 UK, ZREHRAE G ThorRY) S L 7)a
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—V (TR T8, PPG725, Bilh4s) 2. 94g, T 7u~F /38, 9gxEih
ZRENL, SR T30 FBERIARL €, AT DY D R R AL %
ERLT=,

<TBSBRIEA LA DTV A R R M DR >

(3£hE5110)

TR T T320. 4g, AF VNIRRT 25551, bg, R A (PAI
—101, AEVLFALBL pEiL4) 6. 00gE2. 38% DT hNIAF AT L E= Ak
WA (pHS. 6) 1. 276gt& 7’ L 7 Va— )L ) AF )= —FT VT &5 —h
1916. 9gIZW RSB T WIHIT, BAA 7K 208. 3glZ60E & %N, 62g%
VARSI KA Z B T CL5 AN T T U7, 1 TR TH 3RS SE
Ttk BET IR CERES ) — VR T el Y a— VR ) AF L T—T
NT 2T —bDO—EEEELT, R H 9K 1082, 3gx -, 2RV uFk
PUBRIRIZ T O L L ) a— )V ) AF NV —T N T 2T —MM17. Tg iRl =
1R(25°C) T304) MHBHRISARL T AT DJBUR MR A S A1 SRR EAS B LR
WaAERLT,

RNT, ZOEHREA LR & AN T F— =0 7 (OB — U DIBRR) 21T
Teo T, L HEREE LIRS 2 61 F LV T A O FINI2mLIE FL T
 AE B (3—h) 1 (700[El#R 43 T30R R EER) 12KV 2 D7 = BT8R E
L. £ E100°CHFRY 7L —h LT30Sz, T0%, Hkswk
BIRIZRU T, R/ INRIBA2 p mDTANARNE— BT DRITAD AL
T, Bt# (FPA—3000 iW, ¥/ 48 B454) Tilitd100m], cm’ L
770 B DBIREAR 2 127 = % 100°C DRy b7 L — R T30MEMBL , IK\NT
BEROTL—R(23°C) TIOMEH AL,

RUNT, 2. BBEE% T NIATF AT U E=T ANARAF LR (TMAH) KK %
B LT, a—% 5y 3 (Mark 7, BTV 7 b 4B B4 ) & AV
TEDYZNE ORI SEV BB L T RBICIMEE MRS YTz, D%, U=/ &K
Be. A UHR LTz, TLTC, FIRE AV, ACVEESOV T ERFHET. 3
50°C T304 FAIMELL . v~ EICHE LA ThHOHIEAE 2,
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Z DAL D 735 — U FERIZ O T, BFEEEEIC LD B b0 8EIE2, R USE

MIZ XA E AR DB AT o722 A, TAV PR E IS W, ZDZ s
D36, RHaF 1 OB R LR & VB L, SE— REEIL2 p mEL T THD

DRI,
FHEFI2~10, BEF|1, HH|2~8 THET- @ R IKDOR 2 K 2~61TR 1L

[0255]
77
[0256] [3%2]

1EH EhEfH 2 =M 3 EiEdl 4 EEH 1 EiEHI 5
BREDKEERTF
, 0. 48 0. 48 0. 48 0. 48 0. 48

DEBE (M)
BEOEE EJ7ory | EFObY | EFORY | EFORY | ETORY

% % % % %
FARMOHRE

116 143 145 150 160
7 (°C)
BEIE

0. 1 0. 1 0. 1 0. 1 0. 1
/(%)
WEEREOERA

0. 6 0. 5 0. 4 0. 4 0. 6
H—H (%)
UNHaE.” (%) 11 17 11 18 18
EiBEE (%) — — 88 86 —
HBEER 2. 4 2. 4 2. 4 2. 4 2. 4
TR

7.1 7. 0 6. 9 7.1 6. 7
/GPa

[0257] [F3]
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15H tEp 2 | LEGIS | LEEMI4 | LEGIS | BBl | LkEl7 | LkEipls
HEORESRF
0. 48 | 0. 48 | 0. 48 | 0. 48 | 0. 48 | 0. 48 | 0. 48
DH (M)
BRNDESE Jokry | Fobry | Foby | FOby | EFOR | EFOL | EFOR
3 tE % 3 Vi 2] Utk
FREORS
78 117 127 150 56 190 204
/ (°C)
AR EME
0. 1 0. 1 0. 1 0. 1 0. 1 0. 1 0. 1
7/ (%)
BiEEOEN
10. 3 1. 2 2. 4 1. 1 6. 2 10. 2 | 12. 2
-t/ (%)
IR (%) 15 36 28 35 13 90 80
TR/ (%) - 75 — — - — -
EER 2. 6 2.8 - 2.4 2.4 2. 4 -
AL
6. 0 5 8 - 5 0 7.5 7. 3 -
/GPa
[0258] [F4]
EH SEH 1
BEDESREFOBE (M) 1. 0
B DIELE Jo bk otk
FBREDOH#ER (°C) 82
EEREME, (%) 0
FiLIEEORAY—E.~ (%) 4. 2
IRHEE (%) 40
FEiRIEE (%) 85
tbEEEE 3. 1
YOUE/GPa 4. 1
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I5H EiHaE 6 1 EHEFH 7 EHEH 8 EhEfl o

BEDKESRF

0. 48 0. 48 0. 48 0. 48 0. 48
DEH (M)
B DIELE 7ok | EJOr | EFOL E7O b EJO K

ot ot W2 ot ot
FRED#E

150 150 150 150 150
7 (°C)
AR EAh i

0. 05 0. 1 0. 3 1. 0 2.0
/(%)
BILREDERA

0. 9 0. 6 1. 7 0. 6 0. 9
¥—tt (%)
INHEE . (%) 19 18 18 18 19
FEiR{EE (%) - 86 — - 88
LFESRE 2. 5 2. 4 2. 4 2. 4 2. 4
YoUE

6. 5 7.1 6. 3 6. 2 6. 2
S GPa

[0260] [3%6]
1EH EHeHl1 0

HEDHEASRFOHBE (M) 0. 67
B DIELE 7Okt
FEREOHER (°C) 145
EEREME.~ (%) 0. 01
FEEEEOEAHE—%.~ (%) 2. 9
IRFEE (%) 22
FEiR{EE S (%) -
HEFEEE 3. 6
XYUTE/GPa 8. 8
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DR DIHEFR 32 % I L TH T /hE e o7z, Fle, Bl M iMEH 455
R 1 T ORI VR 2 R T IR DI R 2 SO L Tz, 2O YA
i, EEFI4TIE88% THY, EHFI1DTI%LVE BiF ThoTz, iz, FhEfl2
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T THY KT B REE K OSSR 5E B A 2 LTV 7Ru,

e 3~ 5 DR D E N —PEIT3% LT TH DA, BIEDIHMiIRIT28% LA b
THY, DOAKTHEBREE R SRR E AT R L QR Fe, Rz Mg
A2 HEARFE E TOTVHE R CRFR LR T R O IR 2 S L TRY, kb
B3 TIXT5% ThHoTz,

16 1 AR BB D R D IR 1T 13% &/ NSNS D TH B, B DE N
—PED36% % BZTRY, FHMORD LD ABITITES 22, ZO/NSRBEED
ISA 3R Je DMK & T2 BRI O 1 N — PRI RIS OB iR 4380 C UL T ThHHZ LITIER
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LER) 7~ 8ITAR D RE DIEE DA FRIZ80% LU ETHY | BEE D N — 13
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R R ORERIFEEDOENE— T FE MO A A 180 CLU L THHZLITER
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DR DIHEFR 32 % I L TH1T/haW, £z, Rz M ihE A5 HEAR R
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YRR E T2, TOH%, B—F)—T R —F—FFAWTRE T | IR CAERK
TH )= AR EEEL, RV a7 Ya— 11, 8gEBHNL400gDY
U 71 SRR R AL e AR LT
(bE#:110 (TMA2. OE &) )

FTrIZRFT T TUTT. 3gk AT VNIV T060. 3ghi a2
33. SgITWERS T W TIT, 60%FHER0. 44gZ TRfRSHT-/K40. bgZ BT
TLO4 T TR F L7z, T8 TR T#H 1. RIS, IRWT2. 4ERE%DTH
FGAFINT T =0 LSRR YIS T. 8gZERML T, 0. SR fIMGSE, Ry m
XY WIRER T, £D%k, B—F)—x/NSKRL—F—Z2 AW TEE T, IR T4
s ) — v AR REEEL, R T a7 Ya— 11, 8gEHL400gMD
PN E AT AT I % kg (2 10
(S LELA: BTt P A A 1)

EHEFI11~13, WO, LBl 1O THERIL 723U 1 SRR 15 SR
Z I8 750nm, RS 700nmDMEREH T2/ 3% — 7 BT, mEMNBRFE (5
FETFAL) 2 DR 2SI O VRESITHTL T45%12725 8912, [Al#E$2000~3000rp
m TC3ORMHIEERA Lz (F7bb, SELRSIV T RIZS U R H ML
Y84 L TR EIMBLL T2 2 U RIR D BRE 23700nm D45 %272 5 XD 72 8
TRAETRATLIL) . [MEEERATH , 250°C T3 MAMBLI, ZDH, O JE100
ppmAT#IZZ M — L EN TS A T 22— T JFNT425°C T304 DT THEE
Z ALz,

(FESRME (LLFRRRSR) - IPTR B (BIER) U2 A g E Y]
EHFI11~13, WOUZ, Hle ]9 K 10 THERLL 723U A7 R R B B AL



WO 2006/068181

[0276]

[0277]

[0278]

[0279]

[0280]

PCT/JP2005/023499
68

ZSi7mo BT T, SV RPIEDEE 0. 5~0. 6 p miZR5EHIZ, Fl#EE
1000~3000rpm T30 M R AT LTz, BIESEAR 4, 250°C T34 MMEL 7=,
TOH, O WEHS100ppmATHIZa b — A SN TOD AT 2 — T [N T425
C T304 AT THIR A R L T2, 2T RPENEDIEE A L T D
L2 T TUEITZOAFELLRYY,

LR IEIC LRSS N2 S U BRI LT, _ EIR D F T B R gy
DM RS R O 21T o 72,
(RAR 5 57
RS RAERTITRT,
[F#7]
=B 1 | ZREF1 2 | EEGI1 3 | bEfle | HEM10
FTRSAFILTUEZSL
0. 05 0. 1 0. 3 1. 0 2. 0
HERERATIS (EEH)
FEEE (%) 85 83 80 73 73
HEEER (—) 2. 4 2. 4 2. 4 2. 4 2. 8
BHEE (GPa) 5. 7 5. 9 6. 0 6. 2 8. 0
AR D (a) > ax U HE. (b) (a) D EEMEFTREREEEL, XN, (o)A =T,

HEEELUTRDVIIZRBER R T, () iy OEEEFIE D (a) iy D
IZXLTCO. 001~0. 5EEY% THDHI VD BRI ML % AV - £ E

(/\ E

FI1~313, FHPEICEND, T, +OREF B, WRRELH T2,
PESE EOF H RTHEME
AT DY, V1 R OE DIEIT S VAR STAFH  3z

ONZ GRS U RIEAAf A 28 T- 5 s, BB 7R M2 B TED,



WO 2006/068181 PCT/JP2005/023499

[1]

[2]

[3]
[4]

[5]

[6]

[7]

(8]

[9]

[10]

[11]

69

FRR O HIPH

PR 0380 CLL L THLERIA LA & Lo LM DBAR I KOS NI B A %
WAL TRONDBEIE ThoC, AT E & ORI HOBIE DT R 27
% LA T CTHHYLMEE,

ATFCAL R DS B E T 13BN R COME A DUSIZ LV AR LI BIE 2 S H 45, 7K
T FEs DO,

YRR AR DI RS N D55 SR 1 X 21 FRal OB,

FHENCMNE AT 5 EAR O R E _ IS RS- B BE T L TR
JETIHo T, JERE DRI B D OB DULHEERAN27 % UL T Th DI,

FRIASFRHMDOYMEA T 5LV I R R CTho T,

(a) B4y vaxv o Mee,

(b) Jdr D7 EH TRED T N AAYE A S e AL |

(c) By : M B ettt
EEFLTRD VY I R AR

AiTRC () e DBLA G A3 RTRT (a) By O B 100 E BB IZxL TO0. 001~0.
SEEETHD, #RESTRD I B AR,

AT FCAR SRR D3 A =0 S T D | 35 RIS L6 TR DT VA R L
AR,

RIFCH T TR ARREEDR, =—T VRIS, 2T VRIS IOV b SR
DRRAHFELVBIIND DR EB 1O o MR A & T 55 REE~TDOVT
NH—TEZFEHD YA R R AR

BIRRFE T R AR RO P 2380~ 180°C THHFERIES~8DWF I —IHIC
FLARD LY SRR IEIE B AL o

(a) MR, (b) BiTFE (a) By A VSR FTREZR IR EE, RN (o) A=valli%
GHEL TRV I RIS ThH- T, Biift (¢) B4y OBLAEIA A5 HiR (
a) Ay O E100EEIRIZHTL TO. 001~0. S5EEH THHLYH R 5
ML,

HiFE (¢) BT U=y A THDFHRIEAS~10DWF I —HIZFE#H DY



WO 2006/068181 PCT/JP2005/023499

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

70

T1 BRI R AL o

HiTRC (c) BGr DBLA EIA 23HTRC (a) iy O B 100 E BHRIZX L C0. 001~0.

AEEIRTHD, FHRES~11OWF—HIZFRHO Y B R B AR

BiTRE (c) Biar DELABIA A3 R1RE (a) Bisr O B 100 H E#xL T0. 001~O0.
SEEMTHS, #RES~11OWFN—BITFLH DT I R Y

RiTRE (c) By OELAEIA D3 RTRE () B4y DR B 100 E BEHFIZ XL C0. 001~O0.
2HEHEHTHD. FHRES~11DOWT A —IHIZFLE DY I RS R R

AiTRC () By DBELA G AR (a) iy O B 100 E BB IZ %L TO. 001~0.
1HEEHTHD, #5RES~ 11DV T Nh—HIZ RO Y I R NEA R

RiTRC () BiAy DELA A DSHTRE (a) By O#R B 100 H &AL TO. 01~0. 1
HEMTHD, ERES~11OWT I —TUZFLH DTV I RN R LR,

IR (@) By s Fie—ik (1) ;

R'SiX (1)
[RoAd, RIEHE T LIIFE T, XUIBE T, NE T, AUE T, PET. ST
Gelf FELITIR T2 & ok, XITRFBLEL~20DHFBEELZ RL, XidAsy
fRPERE R, nl30~208EE 77T, AL, n3202%, FRITF—ThRAR->T
WTHEL, nA30~20LE, HEXIIFR—THHERSTHTHENY, ]
TRINDEAEWME A S fERE L RO ux U BIEE 5 Te, FHRIES~1
DT I —TEIZFEH DY B R AL

AifFC (@) BRI, e U MR O ax U A 2L TOBSUR T O 1R T-
BHIVITRHA L TOSHE T, FIET- BT NJET-, AURT- PIET-, ST Ge
JET- TIRT- R OCIR T 00228 L0RITN DD EL 1D L T- DR EH 1. 0
KIGDOHDTHD, FHRELTFEHD VRN TR

Aifac (a) B iE, v ad U BIE D ad I UG E L CWBSIR 7O 1R T



WO 2006/068181 PCT/JP2005/023499

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

71

HIITHA L TOSHE T FIE T, BIE T, NJE T, AU T, P T, Sil T, Ge
JET- TIRT- R OCIR 70307228 10T DD LB TR D T-DOfE430. 6
SLAT Oteaarte, R L7 OV H RPN R AR,

200~ 500°COMBMEEE IZ W TEG IR SUI R ¢ D 2R L a I
BAELTRS, #RES~ 19DV TN —IHIZFLH DT U 7 R PR T AL

KEIZ MM EF T2 EARICBAINDFH RES~ 20D\ F I — TRk DY
A RN R PR AL,

FENCMNE AT DEARORFERE _ EICBAL T UDRWBEE R+ 57200
SIS LML CooC, BARE R DB D, Z OBARBETLL
THELIVDHTFE S RPIEADBEE DI 27 % LU T THY ., PR 2380 CLL
ECHAEMIRIE A G e ) R AR

FEMR RISV REIRE BT 5715 Th-> T, fiisRIES~21 DWW Tt —H

\CFEARD LY T RPN B TR % AR BB AT L CRAT IR A TR L . A AR
BRI E END B A BRE LT | BB BEEBER T 2L U RBIR O 5 1

RTFC SV R H P B & AR T D RTFEEAR DR E 3 M A 5, F5R
HH23FRHR DY I RBIED IR 5 1,

KA EH T2 EARORTRLR E _EICS V0 R AR & B A L C
BAEAE LT 2 TR MBARIC S SN MR LA BRE T2 TRL, Btk
EF 5 TROBICHIFCBAMAEE PR L TOUIRHEESL TRE 2H 35300
RO T 1 Tl T

AL IR T2 LRR B4 DO RITFCBRA D BiFChER 2 LR E % O/
FLI VI REIEA~DIEE DGR D27 % LA F&722812, BRe S YU REIEAE5
TROBNIHTRL S YA R TR I D6 B POSEATO VU T R D
A0 Wapie

FAR_EICBTHNTRY, #ERIE23 X324\ #H DOV IR Tk IZ &
DS T2 DY) 7 SR,

ATFREEAR_EICET DN BB OB BB OO D AV RS 7 E B M8 DR

p={1!



WO 2006/068181 PCT/JP2005/023499
72

IS N2 D THDHFERIE26IZFEH DY R,
[28] FIR BT ST 5E S RIE26 XX 2725t # D TV I R A 2. TR D B 15

1
HAo



WO 2006/068181 PCT/JP2005/023499

1/6

(1]




WO 2006/068181 PCT/JP2005/023499
2/6

(2]

I~
s
~
N\ N
\
AY
N
N
~
N N
\
\
\
\
\ \
\ \
N
N
N
N
N N
\
N
\
—_— A
N
T
N ()
N
N
\
N N
N \
~
N
\
~
N N
N Al
b
\\ J N I\
,,-a-*-/‘ N
N
N Y
s\
\\
& \\/ o
~ N
N N
N
_\ N
~
S | (o




WO 2006/068181 PCT/JP2005/023499
3/6

(3]

170
(a)
% 110
/.
\\J 150
\ \I\ \\\wmo
130
(b)
170
/)
\N 150
N\{~— 100
130
(c)
170
%120

150
N
Ebbbb\ 100

130




WO 2006/068181 PCT/JP2005/023499

4/6
[[x14]
270
(a)
(b) 270
250
200
230
C
(©) 270

230



WO 2006/068181

(5]

(b)

5/6

llllll / 4 310
U
Z

ANNANNANN\N\ERE

370

Z N\ 350
\ OO\ 300

330

370

330

PCT/JP2005/023499



WO 2006/068181 PCT/JP2005/023499
6/6
[IX6]

D1 A

1B (%)=(D2/D1) x 100



INTERNATIONAL SEARCH REPORT

International application No.

PCT/JP2005/023499

A.  CLASSIFICATION OF SUBJECT MATTER
Cc09D201/00(2006.01), €C01B33/12(2006.01),
(2006.01), €c09D183/04(2006.01),

Cc09D1/00(2006.01),
H011L21/316(2006.01)

c09D183/02

According to International Patent Classification (IPC) or to both national classification and [PC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
C01B33/00-C01B33/46, C09D1/00-C09D201/10, H01L21/316

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Jitsuyo Shinan Koho
Kokai Jitsuyo Shinan Koho

1922-1996 Jitsuyo Shinan Toroku Koho
1971-2006 Toroku Jitsuyo Shinan Koho

1996-2006
1994-2006

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

(Family: none)

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X JP 2002-88304 A (Ube-Nitto Kasgei Co., Ltd.), 1-3
27 March, 2002 (27.03.02),
Full text
(Family: none)

X JP 2004-277501 A (Hitachi Chemical Co., Ltd.), 1-3
07 October, 2004 (07.10.04),
Full text
(Family: none)

X JP 2003-64306 A (Hitachi Chemical Co., Ltd.), 1-3
05 March, 2003 (05.03.03),
Full text

Further documents are listed in the continuation of Box C.

|:| See patent family annex.

Special categories of cited documents:

“A”  document defining the general state of the art which is not considered to
be of particular relevance

earlier application or patent but published on or after the international filing

date

“L”  document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

“O”  document referring to an oral disclosure, use, exhibition or other means

“P”  document published prior to the international filing date but later than the
priority date claimed

“T”  later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

document member of the same patent family

Date of the actual completion of the international search
20 March, 2006 (20.03.06)

Date of mailing of the international search report
04 April, 2006 (04.04.06)

Name and mailing address of the ISA/
Japanese Patent Office

Facsimile No.

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (April 2005)




INTERNATIONAL SEARCH REPORT

International application No.

PCT/JP2005/023499
C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT
Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X JP 2001-98218 A (Hitachi Chemical Co., Ltd.),
10 April, 2001 (10.04.01),

1-3
Full text

(Family: none)

Form PCT/ISA/210 (continuation of second sheet) (April 2005)




INTERNATIONAL SEARCH REPORT International application No.
PCT/JP2005/023499

Box No. IT Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

L |:| Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. |:| Claims Nos.:
because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. D Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. IIT Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:
See extra sheet.

L |:] As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. |:] As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment of
any additional fee.

3. I:l As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. No required additional search fees were timely paid by the applicant. Consequently, this international search report is

restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

1-3

Remark on Protest (] The additional search fees were accompanied by the applicant’s protest and, where applicable,
the payment of a protest fee..

|:| The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

|:| No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (April 2005)



INTERNATIONAL SEARCH REPORT International application No.
PCT/JP2005/023499

Continuation of Box No.III of continuation of first sheet (2)

(A) Claims 1-28
(B) Reasons

At least the following technical matters (1) -(4) are not considered
to fall under the category of "special technical featuresg" in the meaning
of the second sentence of Rule 13.2 of the Regulations under the PCT
because the matters are already known in the art as apparent from the
fact that they are described in, e.g., the documents (D1)-(D4) shown
below.

Therefore, there isno technical relationship, among the 20 invention
groups included in the claims of this international application, which
involves one or more, identical or corregponding "special technical
features." They are hence not so linked as to form a single general
inventive concept.

<Known technical matters>

(1)

A film which is obtained by applying a composition containing an
organic solvent having a boiling point of 80°C or higher and curing
theresultant coatingfilmandwhichhasundergoneashrinkageinthickness
of 27% or less based on the coating film immediately after application.

(2)

A silica film-forming composition which forms a £ilm and comprises:
ingredient (a), i.e., a siloxane regin; ingredient (b), i.e., an organic
solvent comprising at least one aprotic solvent; and ingredient (c),
i.e., a condensation acceleration catalyst.

(3)

A gilica film-forming composition which comprises a siloxane resin
(a), a solvent (b) in which the ingredient (a) is soluble, and an onium
salt (c¢), wherein the amount of the ingredient (c¢) is 0.001-0.5 parts
by weight per 100 parts by weight of the whole ingredient (a).

(4)

A method of gsilica film formation which comprises applying a silica
film-forming composition on a substrate to forma coating £ilm, removing
the organic solvent from the coating £ilm, and then burning the coating
film.

<Documents>

D1: JP 2002-88304 A (Ube-Nitto Kasei Co., Ltd.) March 27, 2002
D2: JP 2004-277501 A (Hitachi Chemical Co., Ltd.) October 7, 2004
D3: JP 2003-64306 A (Hitachi Chemical Co., Ltd.) March 5, 2003
D4: JP 2001-98218 A (Hitachi Chemical Co., Ltd.) April 10, 2001

(continued on next page)
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<Twenty invention groups involved in the claims of this international
applications>

* Invention group 1 (main invention)

- A given film whose technical feature resides in that it has been
obtained by applying a composition containing a resin produced through
a given condensation reaction and curing the resgsultant coating film
(claims 1-3)

* Invention group 2 (2nd invention)

- A given film whose technical feature resides in that it has been
obtained by applying a silica film-forming composition and curing the

resultant coating film (claim 3)

* Invention group 3 (3rd invention)

A film obtained by curing a coating film formed on a substrate
of a given shape, the film having a degree of given thickness shrinkage
within a given range (claim 4)

* Invention group 4 (4th invention)

The silica film-forming composition of claim 5 whose technical
feature resides in the ingredient (¢) (claimg 5-7 and 11-16)

*+ Invention group 5 (5th invention)

The silica film-forming composition of claim 5 whose technical
feature resides in the ingredient (b) (claims 5 and 8-9)

* Invention group 6 (6th invention)

The silica film-forming composition of claim 5 whose technical
feature resides in the ingredient (a) (claims 5 and 17-19)

* Invention group 7 (7th invention)

The silica film-forming composition of claim 5 whose technical
featureresgides inthat it contains agiven void-forming compound (claims
5 and 20)

*+ Invention group 8 (8th invention)

The silica film-forming composition of claim 5 whose technical
feature regides in that it is to be applied on a given substrate (claimg
5 and 21)

*+ Invention group 9 (9th invention)

- A method of forming a silica film on a substrate by a given means
fromthe silica film-forming composition of claim5 {(claims 5 and 23-24)

*+ Invention group 10 (10th invention)

-Agilica film formed on a substrate by a given means from the gsilica
film-forming composition of claim 5 (claims 5 and 26-27)

* Invention group 11 (11lth invention)

- An electronic part having a silica film formed on a substrate by
agivenmeans fromthe silica film-forming composition of claim5 (claims
5 and 28)

* Invention group 12 (12th invention)

The silica film-forming compogition of claim 10 whose technical
feature resides in the ingredient (c¢) (c¢claims 10-16)

*+ Invention group 13 (13th invention)

The silica film-forming composition of claim 10 whose technical
feature resides in the ingredient (a) (claims 10 and 17-19)

* Invention group 14 (14th invention)

The silica film-forming compogition of claim 10 whose technical
featureregides inthat it contains agiven void-forming compound (claims
5 and 20)

(continued on next page)
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* Invention group 15 (15th invention)

The silica film-forming composition of claim 10 whose technical
feature residesg in that it is to be applied on a given substrate (claims
10 and 21)

* Invention group 16 (1l6th invention)

- A method of forming a silica film on a substrate by a given means
from the silica film-forming composition of claim 10 (claims 10 and
23-24)

* Invention group 17 (17th invention)

- Agilica film formed on a substrate by a given means from the gilica
film-forming composition of c¢laim 10 (claims 10 and 26-27)

* Invention group 18 (18th invention)

- An electronic part having a silica film formed on a substrate by
agivenmeans fromthesilicafilm-forming compositionof claiml10 (claims
10 and 28)

* Invention group 19 (19th invention)

- A silica film-forming composition which is for forming a silica
film through application on the surface of a substrate of a given shape,
the composition having a degree of given thickness shrinkage within
a given range and containing a given organic solvent (claim 22)

* Invention group 20 (20th invention)

- Amethodof silicafilmformation which comprises given steps (claim
25)

Form PCT/ISA/210 (extra sheet) (April 2005)
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