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(57) Abstract: To improve adhesion and thermal conductivity of an assembly in which a metal, a ceramic or a semiconductor is bon -
ded. An assembly, which is obtained by bonding a second member with a first member that is a metal, a ceramic or a semiconductor,
and wherein; the second member is bonded via an adhesive member that is provided on a surface of the first member; and the adhes -
ive member contains V,Os-containing glass and metal particles. A semiconductor module, which is provided with a base metal, a
ceramic substrate, a metal wiring line and a semiconductor chip, and wherein: the ceramic substrate is bonded via a first adhesive
member that is provided on a surface of the base metal; the metal wiring line is bonded via a second adhesive member that is
provided on a surface of the ceramic substrate; the semiconductor chip is bonded via a third adhesive member that is provided on a
surface of the metal wiring line; and the first adhesive member, the second adhesive member and the third adhesive member contain
V:0s-containing glass and metal particles.

(57 B#:

[(fEH]



WO 2013/111434 A1 WK 00TV VAT 0 VTG A A

7 (AM, AZ, BY,KG, KZ, RU, TJ, TM), 3— B w/\ HK{TARELE

(AL, AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FL FR, __ - £ (RHE &
GB, GR, HR, HU, IE, IS, IT, LT, LU, LV, MC, MK, MT, EEFEEHE (RHIE 21 KG)
NL, NO, PL, PT, RO, RS, SE, SL SK, SM, TR), OAPI

(BF, BJ, CF, CG, CL CM, GA, GN, GQ, GW, ML, MR,

NE, SN, TD, TG).

R, t53v). FEEOVINNERE L ESAOBRBILLMCELRERLIE S, 28, ©
S3vy. FEKOANOTHLOIE 1 MM EHE2HM EEEB L BEERICESNT, FIEKE 1 H40O@E
ICERIFONEEMMZEN L THIE 2HMHMA B SN, AIRREBHHMIE. V.05 %atﬁ3x¢$E
ﬁ%&%ﬁﬁzéo&—xﬁﬁttyzybgﬁaﬁﬁmﬁt¢§W?/ﬁaﬁwK#¢§W%91—
VIZEVWT, BIEA—AEBEOEICET oNLE 1 EERMENL TR LT S v 7 ERVMEB SN,
AR S 2 vV ERDEICHET oNLE2HEMHZN L THRERRRMRE SN, MLEELRD
HICRITONEIRBEMMEN L THIRRFERT Y TAEB SN, AIEE 1 BREDM & F 2 REHM
EEIHBEMMIL. V.0 Z2ECHIRELEERBMTFELEEERTT D,



WO 2013/111434 1 PCT/JP2012/080121

B M =
FBADAT : FEEBLTFEFEY 21—

o3 i

[0001] AHBRR. €8, €53Iv /., ¥EREEET IHEEHME. ThERL
¥EEREY 2 —ILICET 5,

Bl

[0002] —MRICHBEREY1—)IIE, R—IAEBICESI v /EREESL. &5
Y VERICEBEREEE L. FLHSERBRICHFERTF Y TREDRT
BEELTREYT S, CITEEIERIZEBRNEZSA RNV T1 v ITMET
Ro RDIRT—F A 2Ry F—Y ORFEEIEHEESLERTH -
=B, EEMEDBEMNS, A gMREBELRE LIEEMER—X M PE
SAHEAREMR S L TERIhTWS,

[0003] 8H&Fv TEEICEAL. ¥EKF v TEOXBRRTFEIEEELS LT
WHIEDERICHY . ZHRICHVEMEEYZY ORBEHIIENT 24EMIC
Hd, TOHOFEBRRBFIABEINCEBEREY 2 -)LICEWTIE, 8
BRFHORE LBENIBICHERNISEDTBESHY ., F1 RV T 1Y
THOBRLCEHDORLNREBEA>TWS,

[0004] FtSIvoERESIE. EICAITNPS i ;NFOoESI v IERICH
LAY ZAX%&TW, X9TAXBEFEBRF YT, HEWNIIAYTAXE
ER—ZEBEEEIMYHICL > THEET 2, BELXY 1 XBOEKEA
B BREFERTF v T EORERFREOREM. EROBEBMEOR L, it
BYA IR EORBERMEOAENMIVBEEINTVS,

[0005]  #FEFSCEk 1 ICIFEEAFHAR—X MIDWTEINTH Y, B i ¥HHEC
UREBMEED. BEEES 2W,/ mKOEAFHR—R M ERELTWVWS
SeqT R >R
KR SCHR



WO 2013/111434 2 PCT/JP2012/080121

[0006] 4FEF>cmkl : 452011 —-251 3 2950
FEAOBE
FEADNERL LD &I 255E

[0007] LA UESRFHIEE, E5IvI/EREZHODLOHXY Z14 0B % LT
nid, 23 v /EREEBERIRE DEEMNMETT 5, FEAMEMY¥HE
LREREHERT v TOBRESILERY 2156, BEEXENMETT 2,

[0008] ARBOBMIZ. 8. E53Iv /. ¥BEOVWTIHEEE LIEAK
DEEMEBEEMEZMLEIED I EILH D,

RBEZRRT BIODFE

[0009] EEEEMEERT B7HIC. AFEBIRE. €8, €53Iv 0. ¥EEOTN
DNTHEBTMEBE2MME B LHEERICBWT, RIS 1 HMOD
EICERIT ONABEESMEZN L CRIRE 2B EE I h, AIESHMIE
V0 ZBUHATRAERBHTFE2E8E T2 L al/HeT %,

[0010] ZF/z. R—AEBEELIIVI/ERESBEREFE®RF Yy T 2EAL
HFERED 2 —IIICBEWVWT, FIRR—XAEBOEICEIT ONE 1 #HE55M
ENLTCHIRES I v 7ERMEE SN, BIBES I v 7 EROEICEITS
NE2HBBMEZN L CRIESBRBEI/EE I N, RiISBERKOmEICHE
TONEIHEBBMEN U CRIEFEHKTF v THEEI N, FIRE 1 &S
W B2 BBBMEEIBEBWMIE, V,0.28THSAEEBHNTFEES
BT LaRBHET D,

FEFDOFR

[0011] AFERICINIE, EEMEREEMEZA LTI ENTE S,
BT O & & 75 EA

[0012] [K1]EE&HOBEREE,

[H2]¥ B EY 2 — L OEERTER,
[EI3]1L E D RREAEE DEIERTEE,
(B4 8RB DEIEIEE,



WO 2013/111434 3 PCT/JP2012/080121

[0013]

[0014]

[0015]

[0016]

[K5]HS DD T AR,
(6141 > = 7REHREXE,
HEAARET H7-HDHRE

AFERE, HTICRTELDIC, €B. 253y 7. ¥EEOVWTIhDITH
DEM (B1EM1 -1, FE28WM1-2) 2BELLBEFICETIED
ThHY, 2EBEZRETIEEEM2EATRAERBHNTEAEET 5, €F
TSIV FEFOANICEEETEDIHSRELT, BlEAFYIL
(V,05) 2802 & %RRET D, HOETARDEHRIE, BMOERICS
FT2EDMBICHEVWTHE—TRLLTHLL, FLEBEERM 2 TEEM O
ESNH2HOEE2HFEFEEINTUVARSTEHIL, HICHEBMOSIEAHT
WTHIW, B, BEESBM2EE13BMT1 -1 EE28M 1 —2 EDREIC
BRICEKIN, BELTULRIELL,

FEAFRPOESKIE. BEISNETHM1 -1 EFE28M1 —-2L0™
ICREENE LD LD RERREETI5EE. @M EEET 2RI TR
<. AEHD D EERAUOEMH SKRAIOEMICAN > THEEEIM 254 R
STRIBETEIENTED, M>T. FIAIEE 11 — 1 2FKEE,
B2WM1 —25RBKTHIHE., E1EM1 -1 HSEEHM 2 2128
LTE2EM 1 —2ABREZRNT I ENTE S,
BEMM2RIR—AMELTHMH ERTIEAFHRELTSY, X—
2 NEEE, GRBICREXAE I > TARRD 2BRE LRIC, BHRE
THEESTIABRIRERCEARESD, TOLOASREFERELY

HIRERENDPRVADNEE L, BEFAFREMABERT 2HICIdRRLE
M3 O0OBUTTHB I ENEFE L,

HoAERBRLMERIEIERWED, TeO,08FE2V%<EH 15
BEWULEILT S, LA ADERIEZEMLEY 576 B a0PWO,% R
35, BEFRICIE. HS AWK, V,0435~5588%. TeO,n15~3
S5BEE%. P,O)4~2088%, RUF e,0,, WO, MoO,, MnO,
. S$Sb,0, Bi,0, BaO, K;,0, ZnOD>5157@ULNE~30EE



WO 2013/111434 4 PCT/JP2012/080121

%TH 5,

[0017] IS5, HIADHRILREZELS TBHHDITE. TeO,08FEZDMRL &
L1 5EERULICTEEABICAG,05E)—DOBNET 2, EEMIC
iE. HS5RIE, 10~60EEBW%DAG,0&, 5~65HEEUDV,0;&, 1
5~50EBE%DTe0,.%2F79 5, LEHNEERNTAI,0DEFE%R
BYTREERELRZEEBILTE S,

[0018] HIEKESEIMICREELZNMETHD, BIEANSFPILEEUAIRE
RIGLBWEBRFZREET 5, RICIEGEIMEZEBNT 28BN TIFAgH
D2WES nEFFHDOPRCEHEWVWT IO THY., FIEKEEGHBM D3 0~9
5 IERE LD D,

[0019] F/ARIEEGMZEXT 2EBRFIEAgTHY. FIESEHMDE 0
~9 5K ENE LD D,

[0020] ARBEEZEALAFED 1 DIEHEEEREI 1L THY., H2ICRT LD
I, R—2EB3DLEIE 1 HEBEBL AN L TEEINALES I v 7 ER
LOMBRES . ZMEBRESOLAICE2EEBEC AN L TESEIN LSRR
R7. REBEMKR7 LICEIEBEES AN L TEEINLXEKFY T 9%
BAD, ZMBES CE1BIUCE2EBEEORAICAY ZAIABEEIT
B, B2BIUVEIEEBEBIENTVVLASIABLIVCEBNTFZS
92, #BES & LTIMAIEA I NS i ;N ZOREERDEWNES I
v VERDETOND,

[0021] JARALEAFPOEEEREED 2 —IVIIEET, BE2HLVEIBEEENE
Fhat B, E2HIWEIESOEBBEOVT NN DOAICAFKP%
BRI EEHEHRTETH S,

[0022] #EFMMIE. BEINZBMOBICETOTULAIELWL, HTIHESS
N3EBMOOS5. MEAD/NIRS (BEESLS & &BEMR 7 & TIEBEER
7. SBER7 EH¥BRFy T ETIREEERF Y T9) OmELY HESE
MHMOEBEBAKREL LD LI ICHAINTWED, BEEONIALHOEEL
YEHEBEBMOBMBENNIWVWEDTH>THLIW, T, BTV E



WO 2013/111434 5 PCT/JP2012/080121

HE1DO0EICHEVWTESBMEELTLAIELIWY, AESFOEBOEICE
BEEERNRALDICLTH, LYREICEETE S,

[0023] HEHKEI1—IILELTE BIZENRT—FTNRA ZADREFT LN, KERER
B RENIREIA D B350, BBICI SINDIBMICEEBEI N &N
Hhd, TN, EMBALIVBEICEEINTWVWILENH D, AFEHAT
WAL LTEBIENF PO LA ANERREAVENETEE LELLT D
T, R—2&£E3., BEES. ®BER7. FERF v SID& 2 EREIC
BETDHIENTEDS, [>T, BRICEZIVINZSENTVWTEAS S
A ZNBET B &AL, BmALoEEEEZAET I ENTES,

[0024] F7c, ¥FHREV1—ILICAWVWSNZEERMIE. BERD2EN L TR
TIXDIENVETH D, TDH, ARPOBEBEDIMICIEBNTEZEE
IETC, BEFOREEXREFH TV D,

[0025] HEEBMICEEINDIHSRIEV,0FPEENBIEARRET D, EHEMIC
iF. V,07A35~5588%,. TeO,N15~3588%, P,0;h4~2
OBE%, RUFe,0, WO, MoO;, MnO, Sb,0, Bi,0: Ba
0. K,0, ZnODHI>B1E@UENS~30EBE%ET S, DL MK
HEOHSREHS REBEN330CLUTTHEH., 500CLUTDE
ETHTHICEHET 2720, R—2&E3. EEES. @BER7. FEI&K
Fu7ODANE RIFICEETE %,

[0026] —fRICHZ RIIERIEMTH S8, EBMTFEZESGLNET I &, FEA
EDHZBBICEBMTIIEILT 2, ARBEBRT DBLNTIVLHSRE
BAL<, Cu, Fe., Al ZDEBMAREESG LNBATHITEEMRIFERL
95, —HAGIFBIELICKWEBELTHLSNTHY., AXKBALZHERT D
BIENFIOLASIRERGUMBALTHREEINGL, ThICMARESE
S5iE. SnRkEHBY¥H (SNn—Ag—CuR¥HDHZ WESN—Cu—Ni
FH¥H) MREBENFTOIVLASZAZRELNRALTHIFEACEEIN
BTWIEERWE LT,

[0027] BN FIIAIHZIWEISnEE¥H (Sn—Ag—CuR¥H) OPR



WO 2013/111434 6 PCT/JP2012/080121

[0028]

[0029]

[0030]

KCEHFWVWTNAZELDONEWV, AghdWES nE2FFAIEEENFTD
AHSREBELTHRIEINENDT, BEBHM AR L BORGER
METLEEV, —RICE2EBHM O ICEERREIMVNEE INhABWVWED, ER
OREHRTHDAGUANICEHE., SnSEFEMKRTE L, @EZREEL
HIW, FEEBRFIF. B2HETMOD3I0~950hERELHIER
W TOEIBRERICTZIELICLY, HBEES E&BERT 2 RIFICES
TE, D, BERBGERAETIIENTES, BIL. SBHUTHIE2
BEEWMMONDE60~95FKENELDDLIICTDE, BMEERHFEICHL
L. ¥8E&KFv TODOERE LYRPHIHENT I ENTE S,
FHSRE, 10~60BE%NDAg,08, 5~65BE%NDV,0:&,
156~50BE%DTe0,.28FT5HDTHRV, ZD&L D LRHEKEE
ICTBZEINEY AT RERARE 25 OCUTICHICIKRIET DI &ENTE
DEHIC, TOLRBMBERERRTIZIIENTE, 400CUTODRET
HER—2LE3. EEES. @BERT7. ¥BHRF v 7O0MNE RIFICE
BT,
EIEBEESODAICAFKPLZERA LALFEFE Y 1 -G, EBERT7 £
ICESDEBEB8 AN L THEINYEERF Y SI%ER D, EIEEH
MBIEBIENF VUL ABLVEBRNTAEERET 5, I T, ZEBH
FIEAgTHY., EIEBWLHENDE60~95KERAELHDHD, TDLIR
BRICT2Z&ICEY, RBERT CH¥ERF v TI9ERIFICEETE, »
D, mWAREX-RVWEIENEEZNET LI ENTES,
FEE2ICRT LI, FEEKF v TSI ELBEIRT 2B 10, 1
1 TG M. AFRPOBBEMARBWS I ENTES, TAbE, R
BROFEEFREY 1 —ILICEWT, $BEKFy SO LLBRRT 2 FE4EE
M1 2, EOEEEMI13ENLTEEHEM 10, 11 TERTZ,
T, ZEBRTIFATHY., F4EEBHMDE60~95KERE LD D,
CDEDBBHRICT DI EICEY, EBEIRT7 EHEHRF v T E2RIFICE
ETE, D, BLVAGERCBEVESERERE(TS5THIENTES,



WO 2013/111434 7 PCT/JP2012/080121

[0031] EE3HBEMBLEL4EBNM 12, B5HEBFWM 1 SOBELNFI VL
HZZADOMMIE, B2FEBWH 6 LAKRICTEIENTE D,

[0032] AFBEDONOFESE L TH3ICLEDRIPAEBOEEMEAR%EZ TR, LE
DEREAEEIL, LEDRARTF 1 6’ EEHLM 1 52N L TERT 4I1IC1ES
INERENEV1—IE, ZIRNAETV1—NICENEHIBT IERLDIEER (
BRAL) E5EBx5, BESMI5ICOVWTI, ERYFEKRES1—ILE
RA#KkTH 5,

[0033] LEDREARFIEBRICIYSIELOLTWED, FEAITHD RBIEIFEPMNIC
AEBICHENIRITNIERS RN, TDEH, EBMTFEAgE L. EEHM
D60~95FBENELDDLILBRICTEIEICELY, ERELEDSR
KHEFERIFICEETE, D, BVRAGEREFTLIENTE D,

[0034] AFEAOEICHOTEE LT, H4IZ/NAY VDY —R— RGQEDFE
HEBATRY, ZFEEREEE. ER1 7 EICESBM 182N LTCPU
19— RI VP 20ICBHEINAEYIIV I CEHBAD, EEHM18
IKDWTIE, LRBFERET 1 —ILERBKRTH D,

[0035] & WEEL <L, #EBWM 1 8ICEFNEZHS A, V,0035~50HE
%, TeO,M15~358B8%, P,0»4~20EE%. RUFe,0, W
Os;. MoO;, MnO, Sb,0; Bi,0, BaO, K,0, ZnO®D>%5 1
BUENE~30EENTHE I ExR/HlET D, ZDLDRMENEBEDH
SAEHZREBANI30CUTTHZ/H, 500CUTOERETET
DICEIE T D7D, 5O00CUTORETERELEDREART. HDWIE
CPULE— I UVIEERIFICEETE D,

[0036] dHZWF. 10~60EENDAG,0&, 5~65EHENDV,0,&. 15
~50BE%DTeO0,283F325lsalHEd s, DL D RIEKEH
ICT B EILEYHSRESRE 25 OCLUTICIEKBIET D ENTED E
HIC, TOLBNREMAHRTZIEHNTE, 4 00 CUTORE TER
ELEDRNRT. HD2WECPUEE— MY IEARIFICEETE 2,

RHERF 1



WO 2013/111434 8 PCT/JP2012/080121

[0037]

[0038]

[0039]

[0040]

[0041]

[0042]

AEBOANCEWTIE, BLADOHMERET BN FTIVLATSRAZHFERL

ZHZADRIEREMEMY & ZRE L7,

(5 2DIER)

RIICKTHEHREEIDHZR (VTC2-01~03B8LUVTC3—
01~03) AR L7, RPOMEKIE, BRI OBEMRBICSIT2EE
HETRRLTH D, HEERHE LTE. () SHELRHRAEORERL
MR (ME99.9%) ZRW:, —#MOEMIBVWTIE, BaERELUP
RELTBa(POy), (VrE/NYD L, SHIHE (k) R) ZRAWV

RINIALABELTRHERMMARZEG L, 5851200 g DEEMRK
5 DFICANTE, TZTERAFDA g, 0DLEN4 OBEERLUTDHEIC
A 52F%, 4 0BERULDFRICIETILIF22@F5RAWEE, BE
WKHTe> T, REMANDRZPLEREZBITIZIEEZEREL T, 2BRR
T—vEBWT, 3D20@RTRELE,

FERBEAMADNA D DEE AT RABMIFRNICERE L., MNE - #fE L
o 10T/ MinDFERETHEEL, REERE (700~9007C) T,
LTWBHZREERLANS 1 BRI L, TDE. 22@%2H7RA
BIFASEYME L, »5HLHT50CICMBRL TEWERMERICHS R
EEAATL, RIS, SBAENTHS %, HHMLUHERYBEICNEALT
BWEERYIFICKEIL., 1RERFICIYELZRELEE. 1C/ /mind&E
ETERETRIULE, BRETHAMULASRAEZMEL. FRICH UMK
EETDIHSAOMKREERL T,

(1t RO FEA)

ERTHEONEEAZAMKRICH LT, "EBDHT (DTA) ICLYRH
BEZAELZ, DTARER. ZREM (a—7I X)) SLTRIEERR
DEEZENETN650ngE L. KXHLS5C / MinDFERE TITo7%k, AE
EHITIE, AZZADDTARRDOE2RAE -V EREZHRIERTs &Lk (
B5&R) , BRER1ICHRET 5,



WO 2013/111434 9 PCT/JP2012/080121

[£&1]



PCT/JP2012/080121

10

WO 2013/111434

092 | e Ko7 122 | €81 | £91) G ve | €F | 8L | £0-ELOA
v6Z | €92 | ¥eZ | 222 | 9t2 | 802 | &/t | €91 GE | S | 02 | 20-610A
uou | uou | 967 982 | 89¢ | 092 | ¥i2 | /61 G | 2g | gy | 08 | 88 | ZL | LOELDA
¥GG | ¥2G | ovy | Qv | €Ly | LO¥ | 0SE | 28 | OF Gl gL | o2 o | £0-2LOA
G516 | G/¥ | 62F | €1F | Z6€ | 828 | 6ee | giE 0t g | 0L | 02 GG | 20-210A
065<|085<| SO¥ | 06€ | ¥.€ | ¥9¢ | ¥1€ | €62 | O} gk | 0f [y | L0ZLOA
d-Aog Aiop [ mL | 41 [wsi| sL | BN | BL [BoPed[E02as| fom | Ord | S0%d | 0% L | 0%V | SO°A e

(0.) =B Fs

(HEH) EHB




WO 2013/111434 11 PCT/JP2012/080121

[0043]

[0044]

[0045]

[0046]

[0047]

[0048]

Ehef 2

AEEHTIE. AITNPS i;NDOEIRESTI Vv IVEREEEMH & DO
BICDOWTHET L7,

EHEA 1 TERLEASAVTC2-0142AVWTUTOFIETESY Y
TIEEE L, ETVTC2-01%5HL. THRFERO.5 umUTD
BRI Lz, BFLEVTC2-01EAgHRHEVNESN—Ag—C
uRFHMARZMEDILETEREG L., IHKICLY 1 5ninlEE L. BREMKZ
ER L 7,

(BRER)

RERAHMARE, ERABAVWTER 1 O0m, EH2mDEFHEICLE, &
/Yy INIFERW, ERUEBRBHEEARSH. 450CX 3 OninfEm L.
B10BEEBORGERAMT 2DDEHY Y TILE Lz, TDEIIC
LR LR GEB AR, 2/ Y75y Y R TRGERERIE
Lo ¥/ 073y vakeid, BEY Y TIVOREIC/NIILRAAZRAL
. EMEEOREEL L YBLHELAET 25D T, ThamilBEER
EEHET D, EHVTINORGEERER2ICEED D,

ZDH%, BEEEMREBENM VY- BB EZRELT. BBRES
CAEYEEAER) ICTREL, ¥4 RV T4 Vv IMR—ZA M a8 L, &
BN V=& LTEIFILEZLO-REAW, BHELTETFILALE
N—IT7ET— R EAWE, ZOEIICLTHERLETIRY T 1V TR
—ZMEAW, UTFICRTHAEICE > TEERE % L 7=,

(BERE)

TSIy VEMRLEICE XEmPDEFETY ARy T 14 > THMR—Z M %EEHIRI
L. 150CTHREIELE KXH450CTX3OninfRiEKZ L7, ZD
%, AXAmAZHPYHLEC U, AL, AISiCiRESYARYT4 VT
DLEICHE, ZOLICT1 00 gDNEAEEE. AKH450CX 3 OminffEmi
=L7,

ZDEIICLT, €I v I/ERLICEBREZEELEL, 91V 7T R



WO 2013/111434 12 PCT/JP2012/080121

MY TNV EER L, €@BREES I v VREROESRES, 1227
MESRRICEYEIMLE, CITHYM P 7HEEAREIGRGISRITLDIC
 BEREICEESM1I 72N L TESINCEEBRT 82FAKET19ICL
YA SKEAEICHL, SBRBRA/ERI OB L ATEE. DEYEE
WROEARGEE (F14 2 758E; N) ZRET2HEBAETHD, €53
v IERELTA I NERZAWEBEOIMEREFR 21, S i ;NERk%E
AWISEOTMERERIICEEDH D, AEREHTIEEERE>20Mp
aTHYDDOBREEEXR>STOW/ mMKOY Y FILEERE L,

[0049] ZHMSLMBLIIC. REFDOITIRY T4V IMIE X951 XE%EH
IRVES IV IERICEVRCER - BERE TRBEREEETHTH D
ZENTINT,

[0050]



PCT/JP2012/080121

13

WO 2013/111434

[£k2]

2

THEXY Lg%

X k0| ow00 w200 96e B Ao IR L I
O 00} ¥'01L Zot 28y 01 nOS0ByEUG | Gi-2-1ds
O L0} AN 601 G'ge G2 nosobytug | pi-g-ds
O 9€l 44! 6'El A4 0S noSobyeug | gl-g-ds
O L'S| G'9} 9l ok 09 nosobyEug | Zl-g-ids
S RS R BN Bl Ik e - /'8 £ novbyeug | |i-g-lds
O 66 €0} 00t €26 o] novbyeug | 0l-z-ds
O 2 L an 8'SY Ge norbytug | 6-2-ids
O ! F'Gl L'yt a6l 0S novbytug | g-z-ds
O GGl A 8'GL AN 08 novbytug | /-2-ds
X 09 7 T ek 1’9 | 862 B by 9-g-|ds
O o€l LS el 229} 0L by G-g-lds
O 8¢t Gel 8'el ogt G2 by p-2-1ds
O vl A R4 £'8E 0 By g-2-1ds
O 091 691 9L G614 0L By g-2-|ds
X 691 6LL oL oG8 G/ By |-g-lds
ISy v no (%IOA)
wisH O EERYE) | seew | FoE | xssm | FE
FLELEEO 2 B ENIVY pag =y

[0051]



WO 2013/111434 14 PCT/JP2012/080121

[3]
& 3
- H5 SiaN. B & DB -
g2 | BEME | BE (EAURIARE Mpa) | #&FHE
(Vol%) Cu Al AISIC
spl-2-1 Ag 75 19.5 20.1 19.1 X
spl-2-2 Ag 70 18.6 19.1 18.2 O
spl-2-3 Ag 50 17.0 17.4 16.6 O
spl-2-4 Ag 25 16.0 15.7 16.1 O
spl-2-5 Ag 10 16.4 16.3 15.2 O
spl-2-6 Ag 3 g3 ealiigst] X
spl-2-7 SnzAg4Cu 60 18.0 18.4 17.7 O
spl-2-8 | SnaAgsCu 50 16.9 17.3 16.6 O
spl-2-9 | Sn3AgsCu 25 13.6 13.9 13.4 O
spl-2-10 | SnaAgsCu 10 12.2 12.5 12.1 O
spl-2-11 | SnaAgsCu 3 95288 X
spl-2-12 | SnaAgpsCu 80 18.3 18.7 17.9 O
spl-2-13 | SnaAgosCu 50 16.1 16.4 15.8 O
spl-2-14 | SnzAgo sCu 25 131 13.4 12.9 O
spl-2-15 1 SnaAgosCu 10 124 12.6 12.2 O
sl mEABIR A H C0.02% 00,0400 0080 X
MALTA XER L
ErEHl 3

[0052] AFEMEFITIE. CuBiReES | FEEKEF v TOBBICDOWVWTHET L,

[0053] EfEGI1 CTHEBLAEHSAVTC3-0152BVWTUTOFIETESY Y
TIEER L, FIVTC3-01%2HL. FHNFRO.5umllTD
WARAIC L7z MLV TC3—-01EAgHMREMEDLLETRSEL
FEKICEY 1 6minEE L. REMKEFR LK,

[0054] (BfzEXRH L VEKIERE)
RERAHMARE, ERABAVWTER 1 O0m, EH2mDEFHEICLE, &
[Ny ZIVIRZERAW, ERLURFEHRZERTIH. 350CX 3 OminfiEm L.
BE30BEBEORGEXS JUOERIBNELTMY 27O DEHY > FILE
L7z,



WO 2013/111434

[0055]

[0056]

[0057]

[0058]

15 PCT/JP2012/080121

=&F () OFZEEENEST (DLXYAX; MCP-T3 708
) EAVWTRREGY Y TIVOEIENEEZAUE L, TORRAT Y TV %
AW, ¥t/ 075y TRIEEXRZRAE LK,

(BERE)

BRIERAMAREBE/NM VY- BRI EZREL T, EEMI2 EEKRICL
THARYVTAVITMR—ZA MR Lz, 253y JEMREICS X 5mm2D
HLERTYI R TV IMR—AMZEHRIL, 15 0CTHEEIELE, X
SH350CTX30ninfrBEl%x Lz, ZDHE, 4 X4mmDS i FBEFy S
ESARYT AV IHMOLICE R, ZOLICT100 gDDEEREARGTH 3
50CX30minBERK L., CuBMRLEICS i B Fv FTAEE LSV
PTFANYYTINEL, SiH¥EFFy TECUuBROEEREERZ, ¥4
YITHMESRRBRICIYITML A, R4ITMBEREFEH 5,

AEBHTIIEERE>20Mp aTHY., BEEESE50W,/  mMKTH
Y, MOESERE<T.0OX1035Q - emDY Y FILEEHKE L,

RADLDONDEDIC, EREGIOITA R T4V ITMIE, A9 714 XE%R
BIRWES IV VERICBVAGER - EERE CEBARETHI I EN

~INT,

[0059] [34]
#* 4
HLTW | aa HSA | #MaER  BRIEAR | CAEBE |wasw
%% It&n*ﬁﬁa ‘;g;’é":\ (W/mK) (Q R Cm) (Mpa) %ﬂbiﬂ R:Fm
spl-3-1 Ag 45 170036 ;| 1.00E-05 18.2 X
spi-3-2 Ag 40 55.6 9.80E-06 17.2 O
spl-3-3 Ag 30 92.2 8.50E-06 1.7 O
spl-3-4 Ag 20 135.5 7.00E-06 15.2 O
spl-3-5 Ag 10 165.2 4.50E-08 14.3 O
spl-3-6 Ag 3 293.1 210E-06 |73 X
Hesf HBREBIRFH  |.:::35:6: ] 1320E-05 16.7 X

= DEREA



WO 2013/111434 16 PCT/JP2012/080121

[0060] 1 —1 £51ZR#
1—2 H2%H

.15, 18, 21 #E&HBM

R—2ERE

81 EENM

MaixE

B2 EEWM

& BEHR

B3 EFWM

FERF Y S

11 EEIM
B4 EENM
55 EEFMM
L E DHEHEMR
L EDRNET
iR

19 CPU

20 bE—bvvy

22 Fv 7/

23 HRHKE

© 0 N O g b~ oW PN

—_

N o A oW N O



WO 2013/111434 17 PCT/JP2012/080121

[E5KIR1]

[E5KIR2]

[E53KIR3]

[E5K1R4]

[E53KIR5]

[E53K1R6]

[E53KIRT7]

[E53KIR8]

[E5KIR9]

FEk DEIH

&B. E53Iv ). $EBFROANDTHIE1BMEE 2L %
BELBESHKICBWT,

RIECES 1 SR OEICER T SN EBEM Z N L Tl E 2 B b'HE
EXh, FiRREERME. V,0280H5AEBHNFEAEET
P EERHET DEAH,

FERIETICHBWVWT., BEINFIEKE 1 3HM & aIEE 2 M & OREIC
BEENELD I EERBHEET 2EAR,

BERIE 1 XIE2ICBWT, RIGEE 1 MM & FKBRAK, RIEE2HM%E
Bk E Ll &R/ E T 2.

BERIE1AESOAAMISWT, RIS 1 B 2L ERILE
. BIRRE2BMEEBRIE LI v 7 E LI EA2BHBET 2EEHE

BRE1DBEADANNMIEWT, BIEEH S AIE, V,0.4°3 5~
5582%, TeO,N15~35E8%, P,0.7/4~20EE%.
RUF e,0,, WO, MoO,;, MnO, Sb,0,, Bi,0,, BaO
. KO, ZnODHIB T BULENS~3 0EERTHD I & &M
&7 BEERE,

BRE1DBEADANNMIEWVWT, BIEHSRIE, Ag, 0810
~60HE%., V,0:/*'6~6588%. TeO,/A15~50HEE%
ThHhdIEaFHET 2EEH,

EKIELOXIE6ICHWT, FIEE V. 0:3FERELY bEREI DA
<. TOHRLEIZI0OBUTTH2 & 5HEHE T AR,

EXRIB1BETOAAMIBEWT, FILEBHTIAgHDWVNIES
nSEXAOPRLLEEVTNHTHY, FIEESBMD30~95
HHERE DD & EHEHME T HEAK,

AEKRIBEIAETOAANMIBWT, BISEBRMTFAAGTHY., HI
EEEMMD6 0~9 5 BN A MDD LA E T DEER,



WO 2013/111434 18 PCT/JP2012/080121

[E5K1R10]

[E5KIR11]

[E5K1R12]

[E5K1R13]

[E5K1R14]

[E53K1R15]

[E5KIR16]

N—2BBEEIIvI/REREEBRREFLERTF Y TEE2HEAT
YEEREY 1 -ILITBEWVWT,
RIEER—RAEBOMEICEITONE 1 EBWHMEN L CRIREES I
v OERNMEEIN, BIRBESI v VEROEICEITONLE2ESE
WA EN LRI BERNEEI N, FILLBRKO@EICEITSN
IE3HBBMEN L CRIEFEHTF v THEEI N,

AIECEE 1 HBEMM B2 BEBEMM & EIFEFTMIE. V,0:.280
HOREBBRTEAEEREIT DI EEFHETHFEEREY 21—,
BERIEOICHWT, FIRE 1 HEBERMOH S ARIIE 2HEHMOD
HSARISLE I EERMOHS R, V,04/35~5588%. T
e 0,1 5~3588%. P,0"N4~2088%. RU'F e,0,.
WO,  MoO; MnO, Sb,0, Bi,0,, BaO, K,0, Zn
ODHI>B1EULENS~30BEEXWTHD I LERHMETHFENRTE
Ta—),
BERIEOICHWT, FIRE 1 HEBERMOH S ARIIE 2HEHMOD
HSANITEIEBBMOAS AL, Ag,0h1 0~6 0EE.
V,0,"'6~65EE%, TeO,N15~50BE%THEI L%
WMETHHFERES 12—,

FEKRIET 1XIFT 21I8WT, ARV, O:dFRELY BEREN
Pir<, TORERILEIFISOBUTTHD L EHFHE T EER,
ERE1ODBET IOAAMNMIEWT, BIRE 1 EBBMOLERN
FRIFRIBE 2BEBLMOEBHTNA gHDZWVIES n EFFHOD
BLEBWTNHATHY., BIEE 1 EEMMUIRIEEE 2 H#BEM O
SO0~95(4BERELHDIEERHETIHEEFRET 21—,
ERE1TOBET IOMARAMIBEWVWT, FIREIDEEBHOLE
MFNAgTHY, RICHE3DEEBMDE6 0~95KERZLDD
JEERHHETEFBHEY 21—,

BRI OICHBWT, AIEFERF Yy TNLEDRARFTHD I



WO 2013/111434 19 PCT/JP2012/080121

EERHETIHFEREY 21—,
[E53KIR17] BRI OICHBWT, RIEFE®RFy TNCPUTHY, RIEEN—
AERPE—RI VI THBIEEZFHETHHFERET 21—,



1/5

WO 2013/111434 PCT/JP2012/080121

[E41]

1-1

(

/ 2

T i ESaSEEE ST

AN
\

1-2




2/5

PCT/JP2012/080121

WO 2013/111434

[E42]

%Vﬁ?s?ﬁffufﬂ?&?ffﬂ/ R A AR |

\\\

14




3/5

WO 2013/111434 PCT/JP2012/080121

[E43]

[Eg4]

20

18 SRS

19
RRER————




4/5

PCT/JP2012/080121

WO 2013/111434

[E45]

LEEE SLE )Y

[2.] &#E

P ey i

blegimy £ ¢

i
{
i
1
i
!

et . W wen s e m m—

I

1
1
1
[
I
i
i
i
i

(A7) B



5/5

WO 2013/111434 PCT/JP2012/080121

[Ea6]

R A RN NN,




INTERNATIONAL SEARCH REPORT

International application No.

PCT/JP2012/080121

A. CLASSIFICATION OF SUBJECT MATTER
C04B37/00(2006.01)1,

(2006.01)1, B23K35/26(2006.01)n,

HO1L21/52(2006.01) 1,

HO5K1/02(2006.01)1, HO5K3/34

C22C13/00(2006.01)n

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

B. FIELDS SEARCHED

C04B37/00, HO1L21/52, HO5K1/02,

Minimum documentation searched (classitfication system followed by classification symbols)

HO5K3/34,

B23K35/26, C22C13/00

1922-1996
1971-2013

Jitsuyo Shinan Koho
Kokai Jitsuyo Shinan Koho

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

1996-2013
1994-2013

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

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X JP 2010-184852 A (Hitachi Powdered Metals Co., 1-5,7-11,
Ltd.), 13-17
A 26 August 2010 (26.08.2010), 6,12
claims 1, 3, 17, 18, 20, 21; paragraph [0107];
table 6; fig. 2
& US 2010/0180934 Al & CN 101781090 A
& KR 10-2010-0084476 A
X JP 02-293344 A (National Starch and Chemical 1-4,6-10,
Corp.), 12-17
A 04 December 1990 (04.12.1990), 5,11
claim 3; page 2, upper left column, lines 8 to
14; table 1
& US 4945071 A & EP 393416 Al
& KR 10-1992-0010092 B

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
“E” 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)

“Q”  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

“X”  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

“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

13 February, 2013 (13.02.13)

Date of mailing of the international search report

26 February, 2013 (26.02.13)

Name and mailing address of the ISA/
Japanese Patent Office

Facsimile No.

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (July 2009)




INTERNATIONAL SEARCH REPORT

International application No.

PCT/JP2012/080121

C (Continuation).

DOCUMENTS CONSIDERED TO BE RELEVANT

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

14
claim 1; paragraph [0001]; tables 1, 2
(Family: none)

Category*
X JP 05-175254 A (Nippon Electric Glass Co., 1-4,6-10,
Ltd.), 12-17
A 13 July 1993 (13.07.1993) 5,11

Form PCT/ISA/210 (continuation of second sheet) (July 2009)




INTERNATIONAL SEARCH REPORT International application No.
PCT/JP2012/080121

Box No. II 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. I:I Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. I:I 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. I:l 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. III 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:

The invention of claim 1 does not have novelty and a special technical
feature since the invention is disclosed in the following documents 1-3
respectively, and consequently, the invention of claim 1 does not comply with
the requirement of unity.

The inventions of claims indicated below are relevant to a main invention
group.

Claims 1-5, 7 and 8

Document 1: JP 2010-184852 A

Document 2: JP 02-293344 A

Document 3: JP 05-175254 A

L I: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 additional fees, this Authority did not invite payment of
additional fees.

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. I:I 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.:

Remark on Protest I:l The additional search fees were accompanied by the applicant’s protest and, where applicable, the

payment of a protest fee.

I:I 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.

I:l No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (July 2009)



[E PR RS EpstifER S PCT/JP2012,080121

A, EROBETLBOSR (HERFF2E (IPC) )

Int.Cl.  C04B37/00(2006. 01)1, HO1L21/52(2006.01)1, HO05K1/02(2006.01)1i, HO5K3/34(2006.01)1,

B23K35/26 (2006. 01)n, €22C13/00(2006. 01)n

B A 21T o ooy B

WA AT - T/ NRE R (HBRRRF 8 (T PC) )
IntCl.  C04B37/00, HO1L21/52, HO5K1/02, HO5K3/34, B23K35/26, (22C13/00

/NGRSO ER CHRAEZ T 0FIZEENL O
HAREERAFEAR 1922—19964F
HAEARRERFEAR 1971—201 34
HA[H FE A 28 5AH 1996—201 314
HAE B EFE AR AR 1994—201 34

EFRAECHEMLEFT —F X=X (F—F = ADLAFF, HEICHEM LI

C. BES 5 LD L5

51RO
HF Y sk SIACEY RO—HOGERABES 5 & &1L, EOET AEFTOFRTR

B9 %

iERADE S

X JP 2010-184852 A (H By Ria4NE1) 2010.08. 26, FEKIE 1,
3,17,18,20,21,[0107),%6,%2 &US2010/0180934
A Al & CN 101781090 A & KR 10-2010-0084476 A

X JP 02-293344 A (F v FAF e AX—F « T R I B a—
WA a) 19900 12. 04, Frarad-koo®ubl 3, 92 HA RE 8
A 17— 1 497H, 513 & US 4945071 A & EP 393416 Al & KR
10-1992-0010092 B

6,

5,

12

11

1-5,7-11, 13-
17

1-4,6-10, 12—
17

W CHOBEICHIMAIIES TN D, 0 AT U7 2 BT N A B,

* IR OBT AU — D H DRI Z LT 3THR

TA] RRICBEEO & H 3L TIER < —MRRIKEE R [T ) ERREE A IBEEFRICAR SNIZX TH - T
HD HI & FET S0 0Tl < EHOFEE IR

'E | EERHEEATO - E 723857 Th 27, ERERA DRI DIZGIHT L6 D
igicaksnlzbo X FFICPHEDH LM TH > T, 4

'O HEC L AHBR, M, RREICE LTS3 Lo TESMERNEEBZBILD
'P ) EERHEARTC, OBEHEO EROEME ROHE (&) R—F > F7 7 2 U —30R

A ICER D AT HE A
'L et R aRICBE R & 1R 3 4 SURR OIS o0 STRR D FE 1T DFHRMENTESMER RN EEZLEND HD
A L IBMORBI 2B LT 57202583 1Y) FHIBEEDH 53R Th > T, Bk & o 124
L3R (B Zf590) LOERE D, BEFICE S TAATHLIMEEEIC

Ho

EpRAEZ 52T LIcH [EIBRFR & & D JE ik B
13. 02. 2013 26. 0

2.

2013

E BRI D4 TR Ud T IFTEES (FEROHHME)
BARERZFT (1SAJP)
BHEZHZ100-8915 AL el

HRATARHXERE-TH4%3 5 EaEH e 03—3581—1101

4T

4139

IR

34605

HREXPCT/ 1SA/ 210 (FE2~~—) (200947H)




= SR Ak EpsHpEE%s PCT/JP2012,080121

C (Bi&) . BEd 2 LR8O b5 3k

B SCRR D RET 5

BT Yk SIS RO EOEFTAMET 5 & X3, F0 T 5 EiT0oRT HEREOEE

X JP 05-175254 A (A AT ) 1993.07. 13, #Ek®E 1, [0 | 1-4,6-10, 12-
001]), £1, 2 (Z7»IV—721) 17

A 5,11

BAPCT / ISA/210 (HE2—0k%) (2009®FT7H)



E R A s EpHpEEs PCT/JP2012,,080121

FEIOM FEROFPHO —HOPFER TERVEEOERL 15— 0 2 DfEE)

EHSEKHESH (PCTI175R(2) (a) OKEICK Y, ZOFEBEMARTITXROBEAIC LV iFEROHPH O —EIC OV TE
R L 7ginoie,

1. ™ 3Kk 1L, ZOEBHREHMENRELT A EAELRVHRIE L LD TH D,
DED
2. ™ @R . BBEEREREE ST A LN TELREE CTHEOELAEHZL TN

7R W ERR RO E ) _M6%®T%é DEY

3. ™ FkE WX, EEFEROEM Th-> TP C THAIL. 4(a) D 2 TR UEILOHEI
o TEHE I N TV,

FIA FEHOEAERRIML TWLHLEDER (F1-X—Y0D 3Dkt E)

WISRA B T 912 = OERHEEC — U O RAR S 5 L - o E TR -,
ORI LICAR SN, FREOIMR 1 — 3ICZNZHH SN TN D0 b BilivED <
R 7o BB S A <97, FRMICEH o B2 2 S 70,
u;§r¢ ERTEIZGR D BN ERATH 5,
H1—5, 7, 8

SCHR T : JP 2010-184852 A
k2 2 JP 02-293344 A
iRk 3 2 JP 05-175254 A

1. 80 HBAD BEB A TR 2 3~ THIMPNISET L7co T, ZoFEBGRERETIE, 3~ TOME R
B HOW TR L7z,

2. W EMEETREEERTSE TR, TATOWETRARBRKEC OV CHEET S 2 LA TE 0T, BIH
EFER DR 2R B o T2,

3. 17 HEAPLEZRBEINHEFER &~ 5 LIRS Lie o7z T, ZOEERFHASRE L, FEEOM
D & > TZRDFERED DN TR LT,

4. HEADSLERBEIFRE FEEH 2 NI LARd - -0 T, ZoEBEHRERSEIE. FEROEMMAD R DH
SN TWBFEBIARDROFERBEIZOWTEER LT,

B INFR A F RO FFe oo H 3L T %?é&ﬁ
£ BIERE R R U é?éﬁA HEEWNLFRCBOMA & o, HBEARLEFBR N THEH -7z,
o EM%Eiﬁﬂ®MHk m%xwgﬁ ST B - T2 D, %%$4$ﬁﬂ#ﬂﬁé FR L=HIM
WIZZdhbiLZe o7,

U BISEFEEIOMMIESH oo h . B TR 272,

BERXPCT/I1SA/210 (120 (2)) (200947H)




	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 - claims
	Page 20 - claims
	Page 21 - claims
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - wo-search-report
	Page 28 - wo-search-report
	Page 29 - wo-search-report
	Page 30 - wo-search-report
	Page 31 - wo-search-report
	Page 32 - wo-search-report

