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(57) Abstract: The present invention addresses the problem of providing a bonding method, bonding structure, etc., which ensure
sufficient bonding strength and which suppress and prevent the leakage of bonding material in the second reflow stage, etc., of a
temperature hierarchical connection. When a first metallic member (11a), which has a surface comprising a first metal, is bonded
with a second metallic member (11b), which has a surtace comprising a second metal, via a bonding material (10) containing a low
melting point metal having a melting point lower than the first and second metal, Sn or an alloy containing Sn is selected as the low
melting point metal that constitutes the bonding material, and at least one among the first metal and the second metal is a metal or an
alloy which forms an intermetallic compound (12) with said low melting point metal and which has a lattice constant difterence of at
least 50% with the intermetallic compound. When the bonding material is disposed between the first metallic member and the
second metallic member, the bond is formed by heat processing the structure at the fusion temperature of the low melting point met -
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The special technical feature of the invention in claiml is “a feature
wherein, inastepofheatingabondingmaterial, anintermetallic compound
is generated due to reaction between a low melting point metal and a
first metal and/or a secondmetal, and the intermetallic compound repeats
reacting, while the intermetallic compound is being peeled and dispersed
in the molten low melting point metal”.

The special technical feature of the inventions in claims 4 and 15
is “a feature of having a first metal and/or a second metal formed of
a metal or an alloy, which generates an intermetallic compound between
a low melting point metal constituting a bonding material and the metal
or the alloy, and which has 50 % or more of lattice constant difference
between the metal or the alloy, and an intermetallic compound generated
on the surface of the first metal and/or the second metal.”

The special technical feature of the inventioninclaiml1l2 is “a feature
wherein at least a Cu-M-Sn (M is Ni and/or Mn) intermetallic compound
is dispersed in a bonding portion, and both of the CusSn layer and the
Cue¢Sns layer, i.e., the intermetallic compound layers, are not formed
on the interface of a first metal member and/or that of a second metal
member.”

Invention group 1l: Claims 1-3

A bonding method wherein, in a step of heating a bonding material, an
intermetallic compound is generated due to reaction between a lowmelting
point metal and a first metal and/or a secondmetal, and the intermetallic
compound repeats reacting, while the intermetallic compound is being
peeled and dispersed in the molten low melting point metal.”

Invention group 2: Claims 4-11 and 15-18

A bonding method wherein, a first metal and/or a second metal is a metal
or an alloy, which generates an intermetallic compound between a low
melting point metal constituting the bonding material and the metal or
the alloy, and which has 50 % or more of lattice constant difference
between the metal or the alloy, and an intermetallic compound generated
on the surface of the first metal and/or the second metal.”

Invention group 3: Claims 12-14
Abondingmethodwhereinat leastaCu-M-Sn (MisNiand/orMn) intermetallic
compound is dispersed in a bonding portion, and both of the CusSn layer
and the Cu¢Sns layer, i.e., the intermetallic compound layers, are not
formed on the interface of a first metal member and/or that of a second
metal member.

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



[E PR RS EpstifERSs PCT/JP2011,/079781

A, EROBETLBOSR (HERFF2E (IPC) )

Int.Cl.  B23K1/00(2006.01)1, B23K1/19(2006.01)1, B23K35/26(2006.01)1, B23K35/30(2006.01)1,
€22C9/05(2006. 01) i, €22C9/06(2006.01)1i, C€22C13/00(2006.01)1i, €22C13/02(2006.01) 1,
HOBK3/34 (2006. 01) i, B23K35/22(2006. 01)n, B23K101/36(2006. 01)n

B A 21T o ooy B

A E1T o IR/ NRE R (HERF03 (T PC) )

Int.C1.  B23K1/00, B23K1/19, B23K3h/26, B23K35/30, (22C9/05, C22C9/06, €22C13/00, C22C13/02, HO5K3/34,
B23K35/22, B23K101/36

/B EELANOER CHEZI T DHICEEND LD
HAREERAFEAR 1922—19964F
HAEARRERFEAR 1971—201 24
HA[H FE A 28 5AH 1996—201 24
HAE B EFE AR AR 1994—201 24

i

EFRAECHERLETT —F X=X (F— 2= ADLAFF, FHEIHEN LIEHRE

C. BES 5 LD L5

BRSO RS 5
BF Y — BIFSCING RO O AT AT 2 & & 13, 20T 5 8F0E R RO
A JP 2005-288458 A (MR &HHE) 1-18

2005. 10. 20, 3K O
& US 2005/0218525 Al & EP 1582287 Al

A JP 2003-332731 A (EXS A4S HELERT) 1-18
2003. 11. 21, KO m
(77 U—721)

W CHOBEXICHLIMMBTIEIN TN D, ™ A5 b7y I U—ICETABIRA SR,
% BIAXTMOBT I — O B DOBITAE SN SCR
TA ] BHCBIEO H DR Cid /e <, —ROBMK#EL RS [T EEHEEA ELE A RICARSINLEIIRTH- T
Ho HEEEFET D50 TIEAR <, BEHOFIIHER
'E | EBEHEBRTOHBEE 38T Th L2, EEHEA DIRDT-DIZBI BT 56D
PglcARERTZLO [X | BICEAEDH D THTH - T M RO A TIHEH
(L) ket RIC SR a Hei 3 5 SCRSU I o STRR O 51T DEFHMETESER VW EELZ BN DL HD
AE L <IIMOR 2B R 2T 2708 HY TY ) HICBEEOS 53R CTh o T, HikCmk & o 1 L4
%3k (B A f9) FoIERE D, BEFICL S THHTHAMAEIC
O] mEEIC X BB, R, BrRECskT 53X L oTESEMRBNEEZLNL LD
(P EHRHFEHAC, OBEHEOEREOEME LM (&) F— 72 F 77 I U—3C#k
FEpRA 252 T L2 H E S RE S O R EH
27. 03. 2012 03. 04. 2012
E AR A DA B R UV T FFTEAEE (EROH HHE) 3P| 4025
AARE®NTT (ISA/JP) LS LA
HWHEES100—-8915
HERMTAAXENE=TH4%3 5 EIFEES 03-3581—-1101 W 3364

HREXPCT/ 1SA/ 210 (FE2~~—) (200947H)



[ 40 Fps RS PCT/JP2011,/079781

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

SIS D RS 5
BT Y — % BIASCING RO O AT BT 5 & &3, F o BT A ETo RS ERED
A JP 2010-149185 A (QBALFRA —<~T U 7/ ARk th) 1-18

2010. 07. 08, 3K O
(773 U—72 1)

A WO 2006/075459 Al (BFNS b = YERT) 1-18
2006. 07. 20, 3K O
& EP 1837119 Al & CN 101087673 A & KR 10-2007-0086809 A

A WO 2007/125861 Al (F{E4)E L¥EMEASLD) 1-18
2007. 11. 08, &3 KO mE
& EP 2017031 Al & KR 10-2009-0007770 A & CN 101479073 A

A JP 2002-254195 A (7 4 —F 4 — 7 A #\ES4h) 1-18
2002. 09. 10, 3K O
& JP 2005-125408 A & JP 2005-167257 A

A JP 2003-211289 A (& @tk th) 1-18
2003. 07. 29, KO mE
(773 U—72 1)

A JP 2003-94193 A (fx TESPEEMEASH) 1-18
2003. 04. 02, 3K OKm
(77X U—721)

BAPCT / ISA/210 (HE2—0k%) (2009®FT7H)




E R A s EpHpEEs PCT/JP2011,/,079781

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 3. BEERERREEY T AN TE AREE CHECEMNEZHZL TN

BOWEBREBEOESIRL DO THL, 2ED,

3. ™ FkE WX, HEEFERO&GE TH-> TP C THEAG. 4(a) DEE 2 LR UEILDOHEEI
o TEHE I N TV,

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

WIS 5 151 Z OEBSHIEIC L O %M 2 % & 2 o EESHERE D 2,
Fpll~—T 2B ancun,

1. {7 HEADSLEZ2BIIEEE T 23~ THRNICHE LIco T, ZoOEBRAEREIL, 3 TOHETERER
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#ﬂﬁéna_rbtﬁﬁ
WIZZdhbiLZe o7,

U BISEFEEIOMMIESH oo h . B TR 272,

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




= SR Ak EpsHpE®ks PCT,/JP2011,079781

SRR 1R BB ORI e BB R T, TEEEAP BN E BT 2 TREIC BV T, (Kl
BLHEIGBBIO/ E23% 248 L ORI L0 & BEILEY AR S, WEL L 7= {55l
NAEET TEBEILAD N REE, D LR LGERYIRTZ ] THD,

FHORIE 4, 15 IR AR OE I 2 iR I B 1 @B L g 2 &bl Ly —JF
Z . BEEMEI AR T A RS AE E OfICE BRI EME AR T A 8RB EITE4TH-
T HIEGRBIOFE 288007 LY —HFoRmMZERT HEBEILEY & O EHE
N5 O0%LLETHAILEREFIIESGETHZE] ThHD,

FHARIA 12 \26R DB O ReB 2 BB Re UL, Tz A< Eb Cu—M—Sn (M
EN i BEO/E7203Mn) @BREEM 5L TEY | 8B 1 &R EME O 2 &M
EDORmOL7 EHL—HIX RMEtEMETHHCu,SnEBLPCu,Sn J@nlbH
LEBNEREINTH RN &) ThD,

(GEBA 1) FHRKIE 1-3 - S5 B2 BT 5 TRICEB N T, HElSeRE e B 1 eRB L0/ %
12135 2 i & OROSIZ L0 BB Ew Rk S v R L BRLE e E TP TaEmib ey
PRRIBE, SYHCL 7228 B ROG 2 # 0 e BEA Tk,

(B 2) GERIE 4-11,15-18 : F 1 &RB LI OFH 2 &m0 b b —FH%, BEAEMEEM#E
R D IRRELS A8 & ORI BRULEM AR T 2B E2I368THo T H 1L EBB LD
F2amobied L —HFORMIART HEBBLEW E O EEENRS 0% ETH
LHEBELIIEE LT HHEHIE,

(P 3) FhRIE 12-14 : &I, <t Cu—M—Sn MENIiBEIO F/=
IIMn) &EREER oL TEY . B 14E&BTMB I OF 28R M & O Mmoo L
H— X R EEMETHHCu . SnEBLOC uSnJBOEEL LN ERINTY
PRVES T,

MXPCT/ ISA 210 (Hi-<—) (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 - 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 - claims
	Page 35 - claims
	Page 36 - claims
	Page 37 - claims
	Page 38 - drawings
	Page 39 - drawings
	Page 40 - wo-search-report
	Page 41 - wo-search-report
	Page 42 - wo-search-report
	Page 43 - wo-search-report
	Page 44 - wo-search-report
	Page 45 - wo-search-report
	Page 46 - wo-search-report
	Page 47 - wo-search-report
	Page 48 - wo-search-report

