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(87) Abstract: Provided is a silsesquioxane derivative that can further contribute to improving heat con-
ductivity. For this purpose, the present specification indicates that the silsesquioxane derivative represented
in the following formula forms a matrix having exceptional heat conductivity due to curing. Compound 5:

[SiO4/2]5[R"-Si0s 2 [R*-SiO3/2]u[H-SiO32 |y [R*-8i0n Jw[H, R*y-Si01]4[R*5-SiOy]y (1) (In the formula, R' is a C2-30
organic group that has a carbon-carbon unsaturated bond and is capable of hydrosilylation; R% R®, R*, and R’ are each
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ENTED, BEELAVWEREAEZLAVWSIENTES,

) LTHBLNEEERIE. A O —MRP T4 ILLRDBE. &
2 DEFERGH DB ROMBIBALICIE LY E L THIBL T, ISICHEIC
WU THOBIEEEIND I TRERERZ I ENTE S, F. A4
BRI, HEHROBEIMAICEVWTEDBETELING & T, BEER
ERADBEREBZIENTE S, RIBOAEICINE, FOO— MRE
IR I N TWB0IC, BBENKRESATMRNIET 2 2 & A< HEE
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[0116]

[0117]

[0118]

[0119]

BN EIBEE > TWB, F/a. BEOFEICINE, KM EARD IILER
FAFHUFEFROREMEIERI L TREMUICHIRTE 201 4O
FARPHBERT~DBERANTEETH B, BIEEE LT BIAIE, HBEER
0 EDHEM,. BEBER. FEEREBELENESFSND,

THOLTEOLNIHBBERICEITIREEME T A S—DAY T URED
FFRISFICREINQWD, SIENICAREERERIATII&M0. B
BT 45—V ERFF XY UFBERESTELDYD 5702 REEE R
DEIICNTEIAITUVROBRLEE LT HFELLIFT1%UE LYHFE
L<IE5%UE, IHICEFELLIFT7%UE FICHEFELLLIFTO%ULET
HB5
(ZOMDERKR VT DM OHEIER)

AR EBEEFERY & L TRV I5E. AELEDIE. BEERICRE
INBI &L, BEMRBREDESEREZBNIT DI ENTEDS, k. K
MR/ 05—l eE LTRW RE., S, 87145 —%23
HD) DWBMEEDRBER. 714 7—2EHADDBIN) VI RATHBIRE
M2 EDRBEREERT DI ENTE D,

BEAEZERICOVWTUE. ZOMRFEFICRE LAVWD, AIZIE BIREL
TIEBRENS BTSN, BEAKE LT, k. JIILERF4FHUEEE
PEEME L THEAINTWERBERIETLONS, RBEERPHANERE
LTlE. TORRFRIFFICRE LABWD, BlZE, BiIRE L THEBIRENZE
Foh, BRLE LT, X JILEAFFTFY UFEXROELYIHEE
MYFREBEME L TERINTWEEEEIBIF LN 5,

e, TROBERICSVWTEAI RO SN DI (FATRIBA) (Cx
L SRR A MG L THREL TELIEZ & T BEEREHEZD
BERERBETIIENTED, T, FTOBELINALAELYEEETR
OB L T, BEEREBAIBEREZIRETZIEHTE S, AKIC
. EROEEERICEVWTHEEBENRD SN 2E6 (BRERIBA) PHREHK
HENBZEA GRERRIBAL) ICH LTS VS —HRIOELYE. H5
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[0120]

[0121]

[0122]

[0123]

WENA V5 — M % F DHBEL LB EMEHET 52 & T HBER
PHREER*RADBERER/DENTES,

=Yyl

PR, AFPEEMBBICL Y BEMICERIEYT 5, BL. ARBIE. TO=X
BHICASGREIND B DTIFAEW, 4B, Mn] RUT TMw] &, £h
Th, HEHAHFERVEEFLHHFEZERL., YIIN—3X1—-23V )
O b7 (AR, TGPCJ &BEY) IC&Y. MLIVRER, 40
TILBEWT, EELEGPCAHASALTTSK gel G4000HX] R
[TSK gel G2000HX (BRA&. RY—#H) ZAVWTHOBREL
TV IV I LD LEERYRFLYVERAWTOTELAEH LEED
THd, e, BONLILERAFFFHVFEEEFED'H - NMR ST T,
ARz, E7O0ORIVAISERZEL. BREY OBEICR> TW3S I & DS
=172 7

EhEf 1

(W ERFFFY VFEEROEK)

AEEFITIE. UTOBREICIY DL ERFAFHVEEERESH L
AR LIV ERAFA X VFEEFEO—RARVCEBREZLUTICRT,
[1t3]

;' R N
(RS0, |y |R2Si0,4]5 | $1040)05 [H-%i00
R? Me

DIWERAFAFHUFEERT  R'=EZILE, R? | R=Me
DIWERAFFFYUEEEF2  R'=F7YILE RE [ R = Ph

(BB : DA FAFYUFEERT)

BEE - BTR - BREARYAEFAZ200m I 04200 KT7 5RO
ICEZNL MY X MNFOSY (7. 49, 50mmo 1), XFIMYITH
o5y (26, 7g. 150mmol)  IARFUIAFILIUSY (
3. 0g, 256mmol), 1, 1, 3, 3=FhrSAFLYIOFYY (
3. 4g. 25mmo |) . ¥¥L>¥ (15g) ., 2—=7a,X/—)L (15
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[0124]

[0125]

[0126]

g) Zz2YRY., KBF20CRETI<BRLE, ZZIH&TImo | [/
LiEEEKB®R (O, 459, 4. 4mmo ), #lK (11, 4g) . 2—
7J0/8/) =)V (4. 5g) ZRELTRELTSVWEBRREBA RIS 1
RFEREETETL. BEIL—BREETEBRERKIT L, BONALBRBENSEZET
6 0OCTRAEAREL. BEBEHOBEE LTUINEZXFFFH VEEE1
19g%G7 (IRE100%) .

(GRBI2 : IR FFFHUEFEERE2)

XFIRMYIRFOOSVDRDYICTZZIMIXRFYUSY (29

79, 150mmol) ., DAMFIIAFLISVDODRDYICTAMF
TSy (6. 1g. 25mmo |) ZERALAEUAEETIIL
EAFAFHUFEEH ERRRRELITO & T, BEEPOREE LT
DIERAFAFYUFEER2 329%1FL (NE100%) .

(BEHI3 RTU4)

UTICRT N ERFAFHUFEEHI R4 %E, EBRHI1TRTF2& LT
BR L, ShHDYIVERFFFH VFEEEOILFEEITERSG 1 ICEEE
D—RRICBWTUTOEBEREZRADEDTHY. TNEFNLUTOHEAET
= AN R
UINERFAFHVEERS  R'=EZJLE, R2 =H, R= Me
VIVERFF XY UEEEL  R'=TJILE, R2 =H, R =Me

UNERAFF XY UFEEEIE. ERAITICEWT, AFILNYITMFY
YSUDKDBYICKN)IMFYUSY (24, 6g. 150mmo |) =/
WBLAE, ERBIT SEBRICBRELTERLAE IRE100%. W=383
0) . &, YIWERFAFFHUESHFLIZ, EZILMIAXAREFIOSVD
KHOYICTIYILEM)ARNFLSSY (8. Tg, 50mmo ) . XFI b
JIFFOISVDKRDYICK)IMFYYSY (24, 6g. 150mm
o) ZRAWBUMNIEMREI 1 EERRICIEEL TER LA (IXL1 00%)

(o)

EhEfl 2
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[0127]

[0128]

[0129]

[0130]

[0131]

[0132]

(FE AL D Ve84 R O 5T

EReB 1 TERLEERB T ~2D VN ERFF XS VFEERT ~20F
EMELUTO2ZETHERL, BEEERVCTG,/DTATHFHEHICFHEL
el D, INL2FHTORNEFICEENROLONRD >ksd. LV
BSOSy ODAYICS 2/, 15 0CTHMEEFERLALES [1]
EFRWEELECYE., BHEF1 RU20EEME LT, FHMiEZTo~, X
oo YIWNERAFFFHUVFEEERI~4ICDVWTH, £ [1] 2BVTLE
SEH T RO 2DBEEMEERHL, FHEZT .

[1] 150C. fMEER

MR TER LSV EZAF A XY VESKT gl L THESME (
Gelest ## SIP 6829. 2) #20mgiETFL. L<IBRLA,
"TONLERZTIVIFEHOMBICH L. ERA—T %15 0°CT1EEM
2BLTEEMES,

[2] 230C - filERMEHR

EREG T TER LBV EAFAF Y VEEFRT g&2T7ILI FEHOMHNE
ICEBYERY, XRA—J v, 120CT28/[. 180CT28™, 23
OC T2 & ERFERICINER L THRILY =157,

BB, RIS E LTIRFUBEBZRAWECHDZLLTOARETERL
foo EXT7 2/ —IVABIRFIUREE (JER828, ZE I WMKAA
#E) 0. 8gRUDDM (Y7 /Y7o A¥Y, RRIERKARK
#) 0. 2g#BW, IhdHE20m | FRI7SAOICEYERY, PRV
59ZMATAMLIE. BEETFTT7EMN VEZRELE, BohARYME
TV FEOERBICHEL. ERA—T 415 0CT205EMERL TEL
MG,

BoONEEH 1 ~2 RULLREER 1 ~3 DFEEIcOE, TG/DT
A, BE. LB BIBERCBGERLAE L, Qb MEAEIEUT
DEBY & LT,

(TG/DTA)
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[0133]

[0134]

[0135]

[0136]

[0137]

DIWERFA XY UFEHOELNE. S0CTHSL5T1000CHETHRE

. ZTOBEOREEFRVETHML . BAEMICIEK, BOWEE (13—
VAWIL XA Y kSt S EXSTARG000 TG/DTA 6300) #RWT., Biti%,
Pt XVICHEEL., Z&H. 30CHS51000CETTOC/ DDOFREE
ETHRBELTZOROEERUVEREE ZTML L, BREH1ICTT,
(BE)

BER. PIVFATRAOREBICARIY, ZXHRRCHKPTOEEEZEFRX
MTAELEEISUTORAb ZAVWTERT 5, AP, MIZEE%ZTRT,
Rz, R1ILRT,

[#13]

Pwater * Mair

psample =—1\—JK—_— ...... (b)

- Mwater

B, AEE25CTEREL. 25 CTOMKDEEICDWVWTIE. FET
EMA S HR—LR—U (https://www, ryutai, co. jp/shiryou/liquid/water-
mitsudo-1.htm) TARARINTWSIE (997.062) %#EAL %,

(tb#)

tkBDRAIER, DSC (TA Instrument s®Q100) %#(&F
AL, EEPEICIETILIFHR (FRIEFHEXARIUMBHAKP-30) &kt
0. 78 (J/ g K) &ELAVWTUT o, HIEIZERES - ZHEYE -
BRY Y TNBA2ICRLTHEEERETOC, mi nTITW, 25 CTOREY
B BB TINEL2DRR (mW) EERBOBROEHRRERFDOE
EMEZAVWTRcLYEH L, BRE, R1ICRT,

[£24]
Hsample Mref
Csample = Href . Msample Crep ( C)
(BALAERER)

BT MERAEIIL ——T75vvak (NetzschdBLFA—46
7) T. 25CT=ERL, Y TIiE. RV EZAFAFHVEEEE



WO 2021/153683 39 PCT/JP2021/003072

[0138]

[0139]

[0140]

[0141]

2cmX1, 2cm, EHO. b~1mmiCRBLAEBODERAWE, i
CRERICIE L Y —ORFEEIHET 28, A—RYRATL—THY TR
EERELE, MER 1YY FNICDOEIEERL. 7 DTHESE BRILEE
ELTREEBRDEHEICER Lz, BRERVICRT, BB, JOBRILHE
&, EEREGOEAAATAELZIETH D,

(BARER)

BLEEA (W m - K) & BEEpe (g/cmd) | tkFc (J g K
) . BMEBEa (mm2/s) OEZAV. UTORXallETWT, 25T
BIIP2RGEBREFEHT LI ENTES, BREKRTILTT, BB, O
EERIE, LRREGORLHELFBLTCELELLEOTHY . EERE
HEOEHHBETOEICHET 3,

A=a - p *¢C (a)

BI1ICRT LI R2ELTHZEBE TV ERF A XY VFEEFRDOE
LT H B LLBEER 1 RULLBREIEF 213, 2 0 O CHERENSRANERE
INZDICH LT, RRELTAFINERTTIIZIEEZZENETNRAD I
CAFAFFUFEERT RV 2OEEHTH 2EEH 1 ROCHEIER 2 TR,
SYBEREETHEEGREANGRNINA, >z, TITROLNSZEBRIGELR
BOFEEERTEOTHY, WEH 1 KRR 21E, HLBREEH 1 RV 2ICL
NTIBEFOBENSRBIYVICKWETAS, TA4H5E. RACHEZRFLLRWS
EIEY, JYESRFLRRBETOEBICWA D 22 & bh o7,

BGERIIOWVWT, RTIKFRTELDIC, YILERFF XY VEEFEOREL
MTHHEEF 1. A2, LBREEH 1 RTCE2E,. WIFht, LEREEG
3THZIRFVBEFRLEYMLIY D, BEERISEL. WThiBRnEx
THdIEbhofk, —MIC. BEEORGEREHEIHIDIIRETH
5, NI LT, HEM T RCRAZ2OINERAFA X UFESHE 1RV 2
DOE{LIL. LBELEFI3 THZ IRF VBEOREERICH LT, ThE
h, 126%. 135%&BOTHEVEREEXREZE LT,

T, BEFTRUBE21E,. YIILEAFAFYUFEAXRI RV S OELLY
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THHBEER 1 RV 2 DRGEMEER (EHI25&0. 23 1W m
- K) IZHBELTENRTNRT OB %R T 14 %5 WEREEXRERL -,
[0142] [3=1]

It R
EZZ?; i;;i W (g/cm’) tegh (k)/kgeK) BLAEE (mmP/s) | BMEEE (W/m-K)
DIESE
BIEH 1 1 1.2 1.3 0.157 0.245
By 2 2 1.23 1.32 0.162 0.263
o 3 1.25 121 0.151 0.228
83EH 1
K 4 1.25 1.21 0.155 0.234
REH 2
KB .
5515 3 (zH* 1.19 1.14 0.144 0.195
> BiBs)
z { PR e
| R8I0, |1 {R¥SI0,;, 3 | SiOiolp5 [H-Si0gs i1
R? Me
SIVERFAFTHEEL Ri=EJLE, R?. R’= Me
SIVERFAFD B2 R'=7UJLE, R?. R® = Ph
TNERFATY L HERS R=EZJLE. R* =H. R’= Me
IR FAFY S HEE R'=7UJLE, R? =H. R’ =Me

[0143] HiEFI1 RURE 2 OELEMIE. TWREICEEND I EDE. ARHIT KT
A2OVIERFAFYVESET, 2. SVREGEYE. WEHEHIRD S
N2 BBERDIED. RVINEAFFF Y VFESEIKKNICET 2E LM
BENSBVREEM, MBERCEEEOVWTIAAXIEIINSEEEHIC
RKOOLNZEERP T4 S—ANM VY —REODARIIEARMRATHS
Db o T,
Ehefl 3

[0144] (VI ERFFF Y UVFERFEREEMT S —&OAVRI v b (BE
16¥) DHEERTIAVRS Yy M OBEEREOFH)
UTICRTHEICT, EffI1 TERLEVILERAFAFHUFSEF 1R
VR 3IECIC, RFER 2 DLEREER 3 THWEIRFUEEES., Ba2 DM
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FR(ATITUR) . BERFVHAIRCBREANI A -9 EREADZLER
w% (BN) ¥R CEE#H) RUTILIF (A1,0,) K (FEWR) #HV
T. UTOR2DMEHRICHEWNIA VRS haEK Lz, . B—DESRT
B A ARVBREANSIA—Y ZmA 2 BNMKIZ. A—EETH 2,
[0145] [1] I ERFAFHUFEEEREREEET 1S —EOAVRI Y D

5

ASABRV ) 2 —BRICVINEAFF XY VEERERT (SQ) &ZEK
DEMAXIETIVI THMRER2ICRTHREIERERDLDICEET1 gBY
WMot 22—/ =) (EL7 14V LTNHMER) 1. 5 g%
Z. BEAEIFH—42HWVWT1800romTI1HBEBRLE, B850
BRIZ20m | FRI7ZZ2OIKHBRKRL, INRL—4—T2—-7O/N/—J
ZRELTOAVRY v MEIRAZFL, SO VRY v baIRE%O.
1 gEYERY. MEARKESE (NPavRAFLMRNAHE A —IILBES A1 R

1TO0mm) IBL. EEMBATLAEATEOMP aDENEMTENS
B 120CT26ME. 180CT21E. KKH23 0CT28HE. &
BEASICINZR L T, &EHIC, EEFIEMI~ 6 RULLBRFIFEAMIDS QBN
AVRY Y NRUERBHEHMIOS QA 1,0;,aVRY Y M5k,

[0146] [2] TRFIUBEBEHREEM T4 S—&DAVRY Y OER

HZZAERY ) 2 —BRICLEBREEN S ICEWTHWIRF U RIEDH
KYEEZLRIVBEMARNIETILI TMRER2ICRTHBIREADZ LD
ICBEt1 gBYE o/, ZTIKTEMY 1. Bg&MA. BENEI FH—
ZAWT1800rpmTI @B LE, BONEBRIZ20m | 727
SROAUHBRKL. TNARL—Y—TF7E b VEBRELTIAVRY v MFIRE
5, BondVRY Y bRIBRAEZO. 1 gEYEY., MARKESE (
NP aYRFTLBANEHEL —IBEIM A, 10mm) IIBL. EEZMNR
TLUAMAHATEOMP aDENEMNFANSHELRFA 15 0CT2HR/EMEL
T. W=EMIC, LEBRBIERZ2ZOTRFS / BNIVRY v M RULLEFIERS
DIRFY /A 1,0, AVRI Y N&E,
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[0147] [%&2]

bt A

avHVy b |avESy b | F454 HERIEY 17— OBAB AB HiR R 2309?‘ 100%@ BT
D o | Ess Bar T <] wREn | e | m | PEAEOHES | (V/mm)
U FED,) . ZomsE | 25°c/205°C
DIEH, A (hm) NS R—R
EY e SQ/BN 1 BN (15um) 189 0.800 3.7 75
EREFIHE2 5Q/BN 1 BN (75um) 117 0.988 37 125 -
EHHIRE3 SQ/BN 1 BN (304 m) 112 0.976 3.7 141 - 61.6/51.0
Eref st SQ/AILO; 1 AlLO; (TEM) - - 5.5 - 3%k
EEBIRKS SQ/BN 1 BN (904 m) 99 0.880 37 11.0
EHEHIHE6 SQ/BN 1 BN (40zm) 151 0.997 37 15.0
gl A SQ/BN 3 BN (75um) 117 0.988 3.7 96
B2 Epoxy/BN (z*%{| BN (15um) 189 0.800 3.7 44
B2 515
a3 | Epoxy/AlLO; | (T F | ALOy (RER) - - 5:5 - 15%
HRS)

BN (16pum) 1 X715 um
BN (75um) AT EHTSum
BN (90um) A7 UEH90um

[0148] #AH. BIEARIFNROA D7 UEIE, L—Y—ETEL N F R 253
EHEREICLY., BEEMT 1 57— DRI EERBEETHER L THE,
[0149] X#FE3HT (XRD) EUTOFRETRAEL .
EE:D8Advance (FILh-)
XigH:Cu Ka (A=1, B4A), 40kV, 40mA
AIESE : 20~90degree
HFRERE
[0150] EIREA/ISSXA—4. RERFOY A Xid. LEOXBREHFHETRE
LTEShAE/Y—V%&Rietve | dik (U—FRILKME) ITLY
FBRIELTRDE, V=ML MEMTICIE, Bruke rsft@TOPAS v
er.4. 2BV, BIRBEOHEEICIK. March—Dol lase®
BIREEREHEZ., (0 0 2) EICEARLL,
[0151] <OVARTY vy MOBGEER>
BonIVRY Y MIDE, 25CICHBITERREREEMREI2 & B
WKLTEHULAEBRER2ICHETRT, BRGEMHORIERYRMARN
RABHFRDMEBLTWTE, VI EZAFFF Y VFERIPRFICH
HAETHB I 2R LTWBR EEZ LN,
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[0152]

[0153]

[0154]

[0155]

[0156]

[0157]

e, EEAEB2EERARBI EDOFEICENIE. BUREEEHT 15
—ZRAVWTVW2ILHEADL LT, ERFIEP2OBEERG, LLEHIEMID 1
SO0%ULEEG>THEWE, Ihid, EREAEBM2ACBVWEREEN T O ILE
AEXAFYVESE 1 BEOBGERD, LLEHIER 1 ICHWLBRELES]
1TOUINERAFAFHVFEEEID107. 5%LHABVT END, EfEH
DIIWNERAFFFYVEEFREI D LERCENRT 1 5 — & OBREI’HEERD
REELTWB &N S,

T, BIGEM T 1 57— DERETFHMA XEBREMANSX—4 EICEBY

 ERTFYAZIDNREIVEE, BREANSA—FDANUGEWEE, OV
Ry NOBGEXRNEL RZEENBELNTH > .

FTaRbhE, EREAFEMT1 ~3RVEL~6DERTY M4 X & EREME/AS
A—=FICBEBTRE, AVWBUILERAXFAFYVEEELSE—TH>TH,
BEEM T4 S —DREBETFTAXEBREM/ I A —F EDBRICL > T
 BRR2EREE (ERAIEN 1 OREEERNT. 5THIOICH L. EREH
AR 6 DEMREXIZ1 5. 0THD, ) ITRGERNELT DI &b
%,

g, BEOAYTVE (90um) 26592, BLASERTFHAXE
BIREANSIXA—4E%ETSH5BNMREZAWVEERAEN I3 B 5 DXL
Mo, AVWREBERVRLQLEDOREEN.D 1 S—DREEFH A INKEL
BY, BIREMA/ASA—ADNTIHEDCIEEREERIIEKRTEZ &N HH
%,

ILICEL, BEREAHANL LA EEZW/ELTAHATH, BWBEIEKRVHR
BMEDBGEE T 4 T—DORRTFTHA ANLYREL, BRER/AAZX—%

ALY TISETNIE, BEERMERT NS (EEFEMS OR
GERE, 11, OTHZOICH L TEEFHE 6 OREERE15. 0T
HB, ) o

X 5IC. EREFER 1 ~3RUVES ~6DRGEERE AV BNMKROE
REBNSA—FICERT D&, BNBROBIRER/AAS A=D1 (TEL
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BE3EME, ANOBMEERDIBERIER S IFAVEEENHZ & DH B
o —H. A—HEBHICDOWT, AWEBNBMKRORRF VA XICEET S &,
BT A ZOBREREARORGERDEAED &S IE ST L HEVEEE
DBH3EFVWARWIENDA D, TabE, YIILEAFFFH UEEHED
VIRY Y FOREEXRIE, AVWSRGEMNT 1 5 —DBREM/NF A —FIC
JYUBLIKFELTWR Z &M DA D (R, EMFIER 1 & EREAIEM 5 ~
6 EDRMLLICBEWTHLANTH D, )

[0158] &7, WRTFEITEERERHLES (by XRD, TEM, etc.)&#EZTRTDH
DT, ZOHAINKREVWED, MFHROBRMUANDLLLARY, 74/
DOREDHEEMET L. BEEXRNMO LT HEEZOND, LEEERIE. &
GEMT 4 S—DORRTYAXOREVWC EHLIREERICEMLTWDR &
ZRLTWBEWZ S,

[0159] #Ad. UEDERHISIE. AVWIRGEEM T 1 S—DX T T7UEBEN
BLEEROEBRIHBEET 2 &V AAWL, —fRIC. BIREBE/AS X —4%

A& Y TISEWHERALFIE. —RAFHILERE L2 RAFTERINS
THHHIZE, RU, BETFHAXOREIIF—RAFOREIICEET S
EEZOND, IS, BEBMT A S—DVIERFFFYH UFEERKRICS
FTHREMERRA T T UORNEETZEELILNDS, UMEDIEEEE L TER2
ABRBIDE. BZEMTAS—DATTURIE. 20 umBEMNS, 100
umBEUTNFERBENH D ENbh D,

[0160] T2ICRT LIS, EREFASH 2 SLLBHFEH 1 EOFEMS, ALt
AXFFHUBEFERWEZIVERY Y ME, REOVILEZAFAFHUEE
BREZRAWEZIVRIY Y MR LTEVWREEXRAZRIET 2 &0Mbh o
Too ThDHE, BHT1OVIERAFAFYVFEEFRIEZERLLBEOR
GEXIFI. 6W/ MKTHZDITH L., BRBFITOVILEZRFAFHY
FEK12FEALABATIRT 2. W,/ mK&, WEBFI1OYILERFH
FYHUFEARILYEIONULFWNMENE SN,

[0161] &/, ERFIES 1 SEAIEN 2 S OFEMS, KV EZXFFFH
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[0162]

[0163]

[0164]

FEAE. REAVONTEALIRFVBBICER LT, Bh/-BEER%
RETDHIEDN DO ok, TRbLE, VIILEAFAFHVEEFT ZFEAL
7-HmE. BEERIET. BW/ mMKTHoDIIR L. TRFUHIEER
LEEBmETIE4. AW,/ mKE, BWMEER 2, YILERFFFHUEFES
1 &2FERLAEBEOEABERABLIRLYEHINZERBELRASET
HolDILH L., IRFVEFEALABEOBERERBELY S 1 0%K
WEERo7, TAabB,. 1 0%RBRECHFEDOERAIVRD Y MRICHSE
LTW2EEZE, COZENBYLERFAFHVFEERITIRF VRE
IR L TEIERDREADENVENBRTWE EEZI LN DS,

<AVRI Y N OBIREID S A F T EhiE>

EREFIER 4 RULERFIEA S ICDE, ERA—T v, 230CT10
ORI DM ITWV, MEAMER TORBEREZRAEL. TOELEFTML &
o MBERDBGEREZNMBAMOBEERTRL., ZTOEEZ1HLELEIWVWT
100%FLIEE TRV & LEBERE, HETR2IIRT,
RAUIRT L DIC. BVNERF A XY VFEEREFEB LALBETIERDE
3%RBETHLDICH L., TRFUBEBEZFEALALFEEICIF T 5% REE
DBPETHoTce RVIERFAFYVFESEIE, WELMER OTHEEIC
LEEBNDH, BRELT, BICRL T, BVBGEREHRTEDIEWVD
PREBADZED Dok, D&, AN ERFFFHVFEKIT
CTAT—ONA UV —DEERE LTEBNAMBEEE L TWS &%
~LTW3,
<M 0>

EREGHA SOOI VR Y MIDE, 25 CRU2 0 5CICH T DG
AR TV, MBEMAZRAE L, MBEBIESRRIE. YAMABISHI®tES YHTA/
D-30K-2KDRA&IHEBE L, J IS C21 10— 1(CHEMLTENMEEG O
Hzzf., 500V, sec. TREELTI OmAMULEOERMSTRNEIRD
EFEAEEBRIEETEE Lk, ISICCOBRBHIEEEESX. > TIHT
WIENSERZ > BFOEATHRT & T, BEMAE L, RBIE> ) 31—



WO 2021/153683 46 PCT/JP2021/003072

VAAIFH, 25CE205CTEREL. EMMITAEEE 6 mmDEER
&Lk, BRER2IHETRY.
[0165] FR2ICRTLDIC. MEHEMAIE. 61. 6kV, mm (25C) RU50
OkV/mm (205%C) THY., REICHAHDDLLT. SLiEEELZRL
foo RV ERAFFFHUVFEERFIEL, FBICENLMBMESREEM N %
ERTERZ &b ol



WO 2021/153683 47 PCT/JP2021/003072

[55KIA1]

[553K1R2]

[553KIR3]

[55K1R4]

[E53KIR5]

[E53KIR6]

[553KIR7]

[53K1R8]

AR DEH
BFOR (1) TRIND, VL ERFFF5VHFEHE,
[1E4]

[SiO4/2)s[R'-Si03/2]t[R?-Si03/2]u[H-Si03/2MR32-Si02/2]w[H, R*-Si01/2[R%-Si01/2], (1)

(XA, R, E RO Y IIMEREERER, KRR - KETEIES
ETI2RERFH2~300BERETHY. RL R RRURYE
 FNFNRITLT. RERFE1I~1007LFILE, RERFH
E~1007Y)—IERVRRRFHOE~T10DTSILFILENSA
DENOGERINDIVARCEBTETHY., t. u. WRTXIZEDH
THY., s. VRV YIROXIZEDHTH S, ]

AIEER (1) IKBWVWT, udvTH3, BKRETILEEOVILER
F £V FEE,

ISR (1) IKBWVWT. x>y TH3. FERE2ICEBHOVILER
F £V FEE,

AIEExN (1) IKBWT,

0Kt/ (t+ut+v+w+x+y) £0. 3THUY.

OKu,/ (t4+u+v+w+x+y) =0. 6 THY.

O<w,/ (t+u+v+w+x+y) £0. 2THY.

OSy,/ (t+utv+w+x+y) 0. 1TH5,
FERIF1~30OWTIMNMIBEHOV I ERFF FH 2 FEE,
gises (1) IKBVWT, 0<x,/ (t+u+v+w+x+y) £0.
3TH3. FRKEAILBHO VI ERAFF Y VEFEEE,
giscsl (1) IKBWVWT. RZRVRIFZ, B—TH5B, FEFKE1~5
OWTNNMIRBEHD VIR FF 4V FEIE,

giges (1) IKBWVWT. RA R3RURUIA—TH 3. BEKET ~
BOVWTNMNMIRBEHDO VI EZRFAFH VFEEE,

gisczy (1) ICHWVWT, s=0, v=0THY., t :u:w: x:



WO 2021/153683

[553KIR9]

[55K1R10]

[55KIR11]

[55K1R12]

[55K1R13]

[55K1R14]

[553KIR15]

[55KIR16]

[E5KIR17]

[55K1R18]

[55K1R19]

48 PCT/JP2021/003072

y=0. 8l E2. 2B F:1. BES3. 6LLF:0. 25EO
6T : 0. 8ME2, 2T : 0LlEO. BLUTTHB. EKIE
1~7OWTHMNCEREHDO VIR XA 4V FEE,

gisczy (1) ICHWVWT, s=0, v=0THY., t :u:w: x:
y=0. 8MET. 2l F:2. 4E3. 6L F:0. 4lEO.
LT :0. 8MET. 2L F:0BEO. BUTTHY. RIFE=
IWETHY. RL RRURYE, AFILETHS (L. OKyD
EE, R XAFIVETHD, ) . BKRKET~8DWVWTNHICEE
DIt R F7+ 4 VFHER,
C/SidDEILN 0. 9LYKREL FBERE1I~9DVWThH
ICERBDO Y I A ¥ FH U FEEE,

BitD2 5 CTORGEERNO. 22W,/ mKULTHB, BR
HT1~100WITNMNIRBEDOVILERFF FH VFEER,
BERETI~1TTOWTIANIRBEOVILERFA XY VEEKES
O, BEE L MERR AR,
BERETI~1TTOWTIANIRBEOVILERFA XY VEEKES
O, HEEFIHNRY.
BERETI~1TTOWTIANIRBEOVILERFA XY VEEKES
&L N T —HRRYD,
BEREFE1I~T1TOWTIANMIRBHEOV N ERFAFH UFLERHE.
BEEM T 1 S — & ST, BBEMERY.

RIESEMEEM T « S—I3. Bt TH D, FHXRIE 1 5 ICEHOMEZ

AR
RIESE/EDIE. BIERVERTH S, FKIE 1 6 ICRHOMBMENK
.

AIEEEIL RV RDOEREMA/ S X —FIE, 0. 800ET. 20
OUTTHSB., BRE1 7 ICBEDIEEAMIERYD,
AIEEZEIL RV RDEREMA/ NS XA —FIE, 0. 850lE1. 15



WO 2021/153683 49 PCT/JP2021/003072

[553K1R20]

[55K1R21]

[55K1R22]

EERIR23]

[55K1R24]
[E53K1R25]
[E53K1R26]

[55K1R27]

[5K1R28]

ERIR29]

OUTTHB., BRIE 8ICBEDIMEFEMIERYD.

AEREBLRVROFERTF YA XIE, 50nmUE3 00 NnmUTFT
HD. FBRIE17~190W\WTFNHAICEEERDIMEZEMIERY,

BRI RVROBRFY A XL, 100 nmUE200 nmIATF
THd. HRE17~2000WTFIHICBEHOMEBEAHENR,

ARSI R T ROBRBEENAZIA—41F. 0. 850LLE1. 15
OUTTHY., MIRBLLEAVROBRTH A XIE, 100 nmlE2
OO0 nNmUTTH3, BERE 7 ICEEHOMBHERY.

RISV N ERFA XY VFEERERERMEEET 1 5 — & OHAEE
I LT, RIRBYEERE KRBT 1 5—% 2 OFEWLU L9 5 K%L
TEET S, BFRIE15~220WTFRHICEEHDOMEAIER,

BERET~1T1TOWTIANIRBEDOLVILERFA XY VFEBEROE
BB T 1 S — L2 BT, BBEER,

BRIE2 4 ICREBOMBEREIRA 5. BER,

HERKBETHD. FRIE2 5 ICREBOBEBER,

RIS BHEEIX, SIB. SICBXIEGaNBAAETLEF
RT&RmAD. BKIE2 6 ILERHOBER,

BERIE1~FXRET 1OWTINMIEREHOV IR XL XY VFEE
REBEBM T 4 S— 2 BURB AR AR T 2 TR L,

BRI P DRIE VIV ERF A F Y VFESEFREZELELIE
CRIGCEE LR O LY AR T 2 T2 s,

EimZ 3. EREROEERE,

BRE1I~1TTOWTINMIRBOVIL XA XYV FER
LEMET 45— & A SURBLEERY OB Y & BT RICHET
IR, X

AIECEME LM Z RGN RICHIE L. D&, TOHEL
IHZZEICLYRIRE Y ZRIGBBERICHET 2 TR,
ERAD. BEARORERE



PCT/JP2021/003072

1/1

WO 2021/153683

[E41]

0O,/ 8inmjesadwsa |

vid

100

o
<
o

-8/ wisyiox3]

™
Q
o

ChepEH ——
L&y EH - -~
IS ==
HGH S -~

A NS~

A HIS<——

00

000}

008

D,/ 94mesadws |

009

0]0)7

00¢

(ulw/0,01 V) W& v1a/oLOe9) =t

0¢

oy

09

08

0ol

0cl

%/ Blem [enpisey



INTERNATIONAL SEARCH REPORT

International application No.

PCT/JP2021/003072

A. CLASSIFICATION OF SUBJECT MATTER

HO1L 23/29(2006.01)1i; HOI1L 23/31(2006.01)1;
7/08(2006.01)1i; CO8K 3/00(2018.01)1i; CO8K 3/28(2006.01)1

FI: CO7r7/08 Y CSP; C08L83/04; CO8K3/00; CO8K3/28; H01L23/30 R

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

C08L 83/04(2006.01)i; CO7F

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

HO01L23/29; HO01L23/31; C08L83/04; CO07F7/08; CO8K3/00; CO08K3/28

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Published examined utility model applications of Japan 1922-1996
Published unexamined utility model applications of Japan 1971-2021
Registered utility model specifications of Japan 1996-2021
Published registered utility model applications of Japan 1994-2021

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

C. DOCUMENTS CONSIDERED TO BE RELEVANT

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

X Jp 2019-070071 A (TOAGOSEI CO., LTD.) 09 May 2019
Y (2019-05-09) entire text, in particular,
paragraphs [0006], [0013]-[0015], [0018]-[0025],
[0042]1-[0046], [0074], [0080], [00801, [0088],
[0089], [0119]1-[0128]

1-12
1-29

Y JP 2019-001901 A
2019 (2019-01-10)
paragraphs [0005],
[0086]1-10090]

(TOAGOSEI CO.,
entire text,
[0009],

LTD.) 10 January
in particular,
[0012], [0013], [0050],

Y JP 2019-133851 A (NAGOYA INSTITUTE OF TECHNOLOGY)
08 August 2019 (2019-08-08) entire text, in
particular, paragraphs [0001], [0012], [0024],
[0025], [0030], [Q037]1, [0042], [0044], [Q00457,
sample no. 4

& Further documents are listed in the continuation of Box C. & See patent family annex.

* Special categories of cited documents: ‘v

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

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

“B” earlier application or patent but published on or after the international “x”
filing date

document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive

“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

step when the document is taken alone

“Y” 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

12 March 2021 (12.03.2021)

Date of mailing of the international search report

23 March 2021 (23.03.2021)

Name and mailing address of the ISA/
Japan Patent Office
3-4-3, Kasumigaseki, Chiyoda-ku,
Tokyo 100-8915, Japan

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)




INTERNATIONAL SEARCH REPORT International application No.

PCT/JP2021/003072

C (Continuation).

DOCUMENTS CONSIDERED TO BE RELEVANT

2013 (2013-03-07)

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

Y JP 2017-226746 A (DAICEL CORPORATION) 28 December 1-14
2017 (2017-12-28) entire text, in particular,
paragraphs [0001], [0033]-[0035], [0146]-[015017,
example 2

A WO 2009/066608 Al (TOAGOSEI CO., LTD.) 28 May 2009 1-29
(2009-05-28)

A WO 2013/031798 Al (TOAGOSEI CO., LTD.) 07 March 1-29

Form PCT/ISA/210 (continuation of second sheet) (January 2015)




INTERNATIONAL SEARCH REPORT International application No.

Information on patent family members PCT/JP2021/003072
Patent Documents Publication Patent Family Publication
referred in the Date Date
Report
JP 2019-070071 A 09 May 2019 (Family: none)
JP 2019-001961 A 10 Jan. 2019 (Family: none)
JP 2019-133851 A 08 Aug. 2019 (Family: none)
JP 2017-226746 A 28 Dec. 2017 (Family: none)
WO 2009/066608 Al 28 May 2019 Us 2010/0280210 Al
WO 2013/031798 Al 07 Mar. 2013 Us 2014/0323077 Al

Form PCT/ISA/210 (patent family annex) (January 2015)



[EI R & ] % B 5

PCT/JP2021/003072

A. HERORTLI0FONE (BRFEHFIH (1PC) )

HO1L 23/29(2006.01)1;
(08K 3/00(2018.01)1;

HOIL 23/31(2006.01)1;
(08K 3/28(2006.01)1

C08L 83/04(2006.01)1;

FI: €O7F7/08 Y CSP; C08L83/04; C08K3/00; €08K3/28; HO1L23/30 R

CO7F 7/08(2006.01)1;

B. FEZITH> 705

AEZT > 2 NRER (EERGFOH (1P C) )

HO1L23/29; HO1L23/31;

C08L83/04; COTF7/08; C08K3/00; CO8K3/28

BNEERDAOBER CHEZ T2 A0BIIEENIED
HAREEMAFEQAR 1922-19964
HAEAFEEAFEAR 1971-20214
HAEEAHGEEHRATR 1996-20214
HAE S AR AH 1994-20214
FEBFAECHALZEBF T —ANR—R (F—AR—ZADLHR, FAEIMEH L - HZE
CAplus/REGISTRY (STN)
C. B S5 &R 51D SR
WHLEO | aimame RO—HOEFRASIET 5 £ 313, TOMET 5 EHO%R Mo
X JP 2019-070071 A (BREZERMEASEE) 09.05.2019 (2019 - 05 - 09) 1-12
Xmkeis, Fic, [0006], [0013] ~[0015], [0018]~
[0025]., [0042] ~[0046]. [0074], [0080],
[0080]., [0088]. [0089]. [0119] ~1[01238]
Y 1-29
Y JP 2019-001961 A (BREEERMEASEE) 10.01.2019 (2019 - 01 - 10) 1-29
Xmheis, Fic, [0005], [0009], [0012], [0013],
[0050]. [0086] ~[0090]
Y JP 2019-133851 A (E7KZEFEA AHETZEKAE) 08.08.2019 (2019 - 08 - 08) 1-29
Xmheis, Flc, [0001], [0012], [0024], [0025],
[0030]. [0037]. [0042]. [0044]., [0045] . &
FlES4
Y JP 2017-226746 A (MRS ZA 1) 28.12.2017 (2017 - 12 - 28) 1-14
kiR, Fic, [0001], [0033] ~[0035], [0146] ~
[0150], SEHEH 2
CHRIDME X126 STHAFIE TN TND KTV T 73D — 2T 2 Bl B,
x  BIAXEONT TV — ‘T’E%&@HXi@%E& Aﬁ;mfgmf?ofm@z%
A RCEE OB 5 LETRA . AR E RS 0 Rr2gp RS, RMOREXERRORROLD
“g” E%&@E%@&@itﬁ%ﬁ?%%ﬁ\E%&@HM%K “X* RHCEIEOD 55 SXTH T, é&iﬁ@&f%%@%ﬁr
RARINZED SUTERERRNE ZE R 5D E
‘T’@%%Iﬁ’“i%kﬁtéimXiﬁmimwﬁ HEL “y RZEEDOH D TH->T. YH Lo 1M Eo
T T AR e R e S ?@%Q%%:§§TE%T%%QX% RO LR
97 WwWeEZLNED
“0r O & 2R, HE. BREIISET S H “’ B—Fr 77 32—k
‘?’IW&@EWT DOBRMEDOEIEOER L 25 HEOH D
CANUN S E Vel q N
EREEZS T U2H EBRATHEORKEH
12. 03. 2021 23.03. 2021
LR O HTH HRODIEE (RATEEE)
H AE e (1SA/JP)
T100-8915 + 3
e INEE B 4H 3762
HrfFREREFE=TH4 &3 &
FEEEFEE 03-3581-1101 PR 3492

FE= PCT/ISA/210 (BB2~<—Y) (20154 1H)




[EI R & ] % B 5

PCT/JP2021/003072
C. B S5 &R 51D SR
B IND . . U, . _ _ e 5
AREDCL mmms RO—EOEFAMET S £ S, TOMET B ERO%T e
A WO 2009/066608 Al (BHEESRMERSAE) 28.05.2009 (2009 - 05 - 28) 1-29
A |w0 2013/031798 Al (EEZ&EMEASEL) 07.03.2013 (2013 - 03 - 07) | 1-29

fE= PCT/ISA/210 (B52°—Y) (201541 H)




E R E B SRS
RFY RT3 FT BhE
R RS PCT/JP2021/003072
31 A Sk AER RFY R T 72 ) —h AZH
JP 2019-070071 A 09.05. 2019 (773U —=R1L)
JP 2019-001961 A 10.01.2019 (773U —=R1L)
JP 2019-133851 A 08.08. 2019 (773U —=R1L)
JP 2017-226746 A 28.12.2017 (773U —=R1L)
WO 2009/066608 Al 28.05. 2009 Us 2010/0280210 Al
WO 2013/031798 Al 07.03. 2013 Us 2014/0323677 Al

FER PCT/ISA/210 (OS5 b7 7 3 ) —HIBHD (201581 H)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - description
	Page 31 - description
	Page 32 - description
	Page 33 - description
	Page 34 - description
	Page 35 - description
	Page 36 - description
	Page 37 - description
	Page 38 - description
	Page 39 - description
	Page 40 - description
	Page 41 - description
	Page 42 - description
	Page 43 - description
	Page 44 - description
	Page 45 - description
	Page 46 - description
	Page 47 - description
	Page 48 - description
	Page 49 - claims
	Page 50 - claims
	Page 51 - claims
	Page 52 - drawings
	Page 53 - wo-search-report
	Page 54 - wo-search-report
	Page 55 - wo-search-report
	Page 56 - wo-search-report
	Page 57 - wo-search-report
	Page 58 - wo-search-report

