
WO 2014/002283 
	 1 	 PCT/JP2012/066822 

IEUJ 	NI 	6 

ftl3A 0 V45 : tf:1 7 V — tt A, tc.:*s —)l, 

ME-3-)If 
[0001] *RP] (,, #412tKtSEOrd,g3Pna)ro.lEt::-)Ell 0  Z$R7 I) -i'Vlitt-)14:_-_ 

134 -zo 
lit:.-_, 	im-at:.-_,tza-aeiptso, tR 7') —tA,tc_tt—)1,(zriA -z. 

I4 a Mk 

[0002] tHi. 	wi:I* 1 10/_1\M-l1E, 	ro:%1,11-4101-4311E/J\ 6, 	r6:1*(,:=1cE11 -.3s4-1. 

zro:gat/J\M-IlE, 	**INE-1/4354-v-CoZ. do:11E, **INE-1/4354-Ltc_- ro.13 

AL 1_,-Cl, 	BGA 	(Ba I 	I 	Grid 	Array), 	CSP 	(Chi 

p 	S i ze 	Package), MCM 	(Mu I t i 	Ch i p 	Mod 

u I e) 	(1,;CF1t 	L, --c BG AL k, \ -3 ) ez,, 	BGAt, 	BGAV&O)..I 

B G A 	7°,) 	1-a&t:.=-41 -Ztc_- 6/3(,:.:(, , 	B G A 0DITOPIL P) 	1-a* 

07 	K 	(,v1,tzlt ---e4-1 	- ze, 	* -ia Vii A, tc_'ittei L, --C1V1, tc_' 11- i 	Z 

0)---etVb' 	7̀,,1:124eb\b“,), 	etc, 	&OrrifiT.:Zro:40-11, 1313` 6tVlitc_' 

1 	- Zz.z • L1, -  - e?Stso. 	-t-a.---e, 	613\1261)BGA0Dird*6::_tV1,tc_tA 

(,) 1710.--c 8 < 	5IejEllk,\ 6 tt,--c o Z. 	z.:41,6V1,tc_t/7°19))fL 0 -3. 

[0003] B G A ONVI,tc_'/.i 7°)fM:.:(, , 	6A,tc_t7J—)1., 	N))1.— 	I- 	1JEll 

-Zc. 	tV1,kt 7J — )1.----el,V1,tc_'/ °U --Zt'i-at:.-_t, 	BGA:6 

Ztta) 7 7 v  	I, -C, 	77 v 	e%* 	-1/435 tt.tc_-  ro:40-1± I,: tV1, tc!t — 

)1, 	*som -  z . -t.0),1, -t. 0)B G Aa* 	i) 7 D —IFitSEVililfMMTIIM 

1,Z, 	tV1,tc_t7J-11/ 	'7411 -  Z a.' Lt:.-_,t(,), 	176:40-Ji_ht:.-iVI,tc_7°UM 

Z . IYA, 	BGAvus.ea)*412tKa&s,/,iftt,--ca—)i.a&Lki\ --). 

t_, 	v)i,y,.— 	I- Tr, ii \ — 0)7 	Kl,::_th,tc_ .7°u --zt'i-a 

t:.-_(,, 	r,ii\—a)7KL-14 1_,tc_- 11-Pfft:.-.7KLP1 1.; f 'I' I. a) 'AVP4IR -1/45 tt. 

tc_- )< ,9')1/7 E,'S, 	)<'9')1/7 0)_hb\6V)1/ — 	I- 	..—•--e 

WO 2014/002283 1 PCT/JP2012/066822 

m m m 

[0001] 

Hit" §o 

mzs 'J-tthfctf-juizmtZo 

[0002] n^mmv^mibs 

p°p t LT&s B G A (B a I I Grid Array), CSP (Chi 

p Size Package) , MCM (Multi Chip Mod 

u I e) (m^LTBGA^^a) 1ffoZ>0 BGA&, BGAlI©! 

Bite IE® £: LTS^xS^'fuStCaxS^ ti50 

BG A£7°'J > BGAfflii^^'J > KSfe 

(D^y VZteAstc xmtrt Z> if, W&&iz A, tc £ #**& LT&A, tctt 

(D-ett&xta^iffrfrVs %tc, t~ 

tzx\ $>t>fri;tf)BGA<Dmwztt&fc%& 
y ftVT £ < -fifetfm ̂  £ tlX Zo 7°®JFM £ IN 9 0 

[0003] BGA<Dtt&fc/<>7Bf&lZtt> &A,7cJtf-Jk VJ^-Xhi^fl 

tSo BGA©ii(^ 

ft©77'>^X?:i$Lt, 7^y ^ — 

tOfe, ffflBG Aii^ 'J 7 P-#F&£©;!JD$^M"C;!JD$& 

LT, ^U^:?§H!fe"r-2> d ̂  tc<fc <J% tz7°£JFM"t 

50 r^ BGAlK^IMI®Ltt^a-JHI^^?o 

£tcs VJIsy^-X ht^x/\-©7> KtC&^cV<>70;&JFM1~-2>*I"n 

OIA-©7> K£-i£L/cMm^> K£ll 

^^Jb7^^©±^f)VJby^-7, h%X*-Ss'X 



WO 2014/002283 
	

2 
	

PCT/JP2012/066822 

[0004] 

#.1 7's6 LT', 	r,ii\-07 	Kt:.-_v)i., — 	I- 	FEJEIJ%* -Zc. 	0)I 

r,ii\— 	1) 71=1-1FreMML -c, 	v)i., — 	I- 	74'111-.35 -t. Za.' Lt:.-..ct 

tj, 	(, A,7-c_t•7°UM -Z,, 

L` 6-e, ItO)BGATt, tVlitc_t .7°)MEIIL 1./TS n —P b-,4 

0NV1,tc_tt —)1/CE111,\ --C I,\ tc. 	L.' 0)Sn—Pb 6V1, tc_tt —)1/1,, 	B G AO) M. 

436:.-.14 -Z6V1,t_i101tt:1§tvc oZtS5\ () T tc' < ,  lit:.:S n — P b OAF% 

KLM, tVlitc_t 14 tJli t:.= B G A A'D 7° 1) 	I, V&U.-Afej 	4 A_ ts k, \ RA 

Zc. 	1,75\t, 	675\1,\P bl.,-C1,\Ztc_-6/3, 	'VII 1., tzfroil3iTn- Dro: 

--C 	 ro.. 3mai- Drav-vozist:.-_ic 4-V,I4eM---F 1., 	ti-E-SPRI15( L. 	 ,ts.n 

g 	1., ---C 0 tc . NA, tWIYORMTP b 0)1111 eA$1_1:5 tt.Z ct -3 t:.-.. ts -D -c 

Z8 (,J, 'ft 	a) tvl, tc_t 14 tj. -eq)Ell -,3_ tt. -c• 	tc S n—Pba) A A *M tA$ LI 

tvc 	-c• o Z. 

[0005] Tits, 	BGAJEHOP b7') — tVlitc_tt — 11. 0) KLL L ""C 1, , 	Sn— 3 . 	0 

A g -0. 	5CuAbS n-4. 0A g -0. 	5CutSEC)Sn—A g —Cu 

106Vlitc_t-aelE111,\ 6 tv-C 	tc_-. 	L.' tt. 6 op P b 7 ,) — 1,V1,7-c_t-affilMg 

''Attlzif_tvc oze, z: tt, 6 otV1,kt-a*MaNVI,tc_t7J — )1/CE11 0 tc_- A+,4 

Iravug--F 1, tcHi. tV1,7-c_t 7J —)1.#03T-b\ 6 glik -  Z V-glineftt 

I., g o tcribffilg-Tgi-Stt:.:t Z. a' °DMA-TIE-St 	2,Z0A-  z tc: 673, 	N i 

)iii Ait S n—A g —Cu—N i 	106Vlitc_t-a751345t-,_41.7-c_-. 

[0006] Lb` L, 	a' 41.60)tVlitc_tt —)14:.:1111,\ 641,Z Sn—A g —Cu••-\'-DS n — 

A g —Cu—N i 	106Vlitc_t*M6, ItIOS n — P b 	1,V1,7"c_tLEL$511., -C 

Watt.fte4gotc6e5, 	B G A 	.7°') 	1-aw,:.-_ ,»1,y— Z 1- cEll 1,\ --04,4S- -  

ZHit:, gieLtc_-tV1,tc_t7J—JI/ONVI,tc_t3•L`/J1/Y-119)tVlitc_t3 

e.3--.Gt:.-3A-st,)-al-Dp,:.-_, 	6V1, tc_tt — 11 . L ̀ I 11. '9 ' 	— 	1- ormt: S n OWE 

zimaxv,emtt,z 1- -aj L 0 -3 TRAeftt -  Z a.' L eralL ts -D -co 

o 	-aIR.* a) — IN L LT., 	BGA L 7°  ' ) 	1- a*op4-aim 	1 6:.-..7 -... 

BGA53A1 L .- a*2-, -ztA,t.,:t/ .7c. stml-at,--cki\ze, 	i, 

Ad-c_ti 	7°4 t.iitaet t; --c 0 zo 	2 6, -41)J1i1fA-10)iitaIRAet 

WO 2014/002283 2 PCT/JP2012/066822 

h£EP®M^-t£0 

% £i/\-£'j7P-!);p-eip^LTN 

[0004] «0BGA-eti, te/u/c/O7°JFMffl £: LT S n - P b 

C® S n - P b te/u/c/K-JUte, BGA01 

f#tcs n - p bonm 

iij5jc^ A,^el^ B G A ̂  7° u > K s*j^izmmmz 
MT&o Lfrt, UI^AUNP b^U^Sfcte, ffflL/ci^pp^Pi? 

S^LTIN/Co tt^M^-eP 

TfckK n - P b 0^1111$ t*I$y 3 

tlT$TlN^0 

[0005] fi£3feN BGAffl0P b7 V-\&A,tc.tf-)\,<DM.i&£ LTti, Sn-3. 0 

A g — 0. BCu^Sn-4. 0 A g — 0. 5Cu^i!:(DSn-Ag-Cu 

^0&^C^:£:Am^tlT$/Co Znb(DP b 7 'J — tiA/Zcn" 

9j'\&Z{WHT IN £ #\ d tl £ ©te A/7c^&^J$©te A/7cd\—^TC^ITP 

L^l^c&It^Tfj*14tc££0 C0It^"Fij*'lN i £ 

mxtcs n-Ag-Cu-N i &©&tl/cQ 

[0006] L;6NU C tl ̂  A//c 7t\—JU^C^lNP)tl'i>S n —A g —C u^-^S n — 

Ag-Cu-N \3k(D[Zfx,tmmZ, fi£3fe© S n - P b mt/^tct tb$$ LT 

BG A £7°'J > KS^CVJU^X-X S£ffl^TfS*6f 

£0ttC, fefflLtc&Astctf-JMDtiiAstcfiilfttVJl'?'*-* SO&A/TcjS# 

&t>tlZ, l£A,tctf—)lstV)l'?'< — 7> h®P^C S n (DW.\t 

o LT, BG A^70|J > Sg*£©&^0lJ£^ 1 IZmto 

B G A p|3pp 1 £^ggfe2£Jgi^£&A,£V<>703 &ffl^LTlN£tf\ 

A,?c/<y:M&£Hll£-tf£i;T^£>o HI2&N 



WO 2014/002283 
	

3 
	

PCT/JP2012/066822 

[0007] 

[0008] 

1.; tc: tVlitc_' t — 11. 5 L tV1,7"c_' 	— 	6 75\ 61-SZ tVlitc_' .7°-"CZ,:, 	>4 2 

M 	Lk-  >4 3 TWET,z .iit-aet utz-_-4-a% 7 (,, *t:.-Alll I., ---c 0 Z 

tc_' 0 ' T 	Z It a 7 3 , A rliggiVe Mt DZ LE *t:.-A-a f,,137540gtg 1 . Z . -t.  LZ, 

-aeftt -zL, 	B G A 	t4,4,gc I., tc M. V,N,; t:.-.. -4-F ts ea)Aoiggi-sem 

t)ZLaVALA< tszo 

im-at:.-_,t za-afilE -Zi-z-_- 6731,::_, 	ro',IN'a),Ik4.,I0( —t —tro',IA 

.2,;01YEOVXtztsEo/T,a-aefttLk4a*mt:.-A 

z a.-  L Z, 	-a759tt Lk-  7°'J 	1- a* 	,fi.i 	tc: (, .3-i-ki L -cam 	v,), 

ffiBRiW, 	BGAO)ck -3 1:4',:'Ja—li.L .7° ') 	1- a*a)4-aHit:.-_ftt -  z 

aomAaLL-c-,BGAa—A/Orklii1%1Z7J177v 

* -z51 (WO 2 0 0 6 — 1 3 4 8 9 1 A L,̀,#R, !tig,g 1 ) 	193d7T I., 

-COZ. 

BGAJE110)S n —A g —Cu —N i 	.0)1,V1,7"c_'t —)1.0)*ML LCt, 	( 

1) 	A g : 	0.8-2.0%, 	(2) 	C u : 	0.05-0.3%, 	ts6rft:.-.. 	(3) 	In: 	0.01%Jt 

±, 	0.1%, 	N i : 0.01-0.04%, 	Co: 0.01-0.05%, 	8,trfPt: 0. 01- 

0. 1%75`6 ift.att.tc_- 1fEt L <1,2f2J-;t_h, 	R3,13S n 75` 6 I'S Z$R7 ') —tVlitc_'-a 

(WO 2 0 0 6/ 1 2 9 7 1 3 fYL,̀,Q, !tig,g 2) , 	Ag : 1 . 	0 -- 2 

. 	0 NE %, 	c u : 0. 	3— 1 . 	5 Kijo/A-g-,7)., Rf,E13 S n Ezrfii -AlAqg 

It 75\ 6 tsz z.: L 	liffliL 	z,RtRwJ ,9r-ac, %(,:.:S b : 0. 	0 0 5 — 1 . 

5 NE %, Zn : 0. 	0 5 -- 1 . 	5 NE %, N i : 0. 	0 5 — 1 . 	5 NE% 

F e : 0. 	0 0 5 —O. 	5 Kil%0) 1 fERt 	2 fEJ-;t_h -g.7-)., 	S b, 	Zn 

Ni, 	F e 0)atif-glie 1 . 	5 KijoAi-;t-F-ez,KtRi\ 	,9''-a 	(!irA 

2002-2397 80 1-41 0R, lig,3), 	mass%-e, 	O. 	1-1 

. 	5 %0)A g L, 	0. 	5-0. 	7 5 %0)C u L, 	1 2. 	5 	Cu/N i 	1 

0 0 a)134* 	A tc 	N i L, R31113S n Ezveui A1.0V4tIti3N 6 ts z tR 7 ,) — 

tV1,tc_' -a 	(W 0 200 7/08 1 006/8,̀Q, !tig,ezi. ) , 	Ag : 1 

. 	0 -- 2. 	ONE'%, Cu : 0. 	3— 1 . 	ONE'%, 	N i : 0. 	0 0 5 —0 

WO 2014/002283 3 PCT/JP2012/066822 

z&±Ltcm 3 xwmx$ £i;i^K&M LT^£ 
mixfoztctsb, tut, 

t. B G A zmm jbD 

t>Z£WML%<ti:Zo 

[0007] i»©iji^-^-(ii?i 

zzt-e, -ft) y 

lzB±LT^Zo 

aiHAtts B G A®ct 9 3-—)\/t. 7°'J > 

LT, BG A#^yiL—JKBHSSUCJtfT. 

(WO 2006-134891 A&$g, ftfF&SK 1 ) 

TlN-g>o 

[0008] BG AffflfflS n-A g-C u-N i LT^i, ( 

1) Ag: 0.8—2.0%, (2) Cu: 0.05-0.3%, ftbtflZ (3) In: 0.01%JU 

±s 0.1%^)^ N i : 0.01-0.04%, Co: 0.01-0.05%, fc^t/Pt: 0.01-

Q.1%frbm£tltcm*> L < ti2ffiJU±s 5I^S n 'J -&A,7c£-

& (WO 200 6/129713 A^$g, f#I^»2) , A g : 1 . 0-2 

. 011%, Cu : 0. 3-1. 5ffM%£#^ a^Sn^OTqT^M 

m^te&zt%*mttz>mi&^y$''££0 icsb: o. 005-1. 
5 Um%s z n : 0. 0 5-1. 5 Um%s N i : 0. 05-1. 511% 

, F e : 0. 005-0. 5 ffl%® 1 fflXte 2 Sb, Zn 

, Ni, Fe0^rIt#^M^1. 5li%^Ttfe§lfpV\>^# Oft HI 

2002-23978 0^^$g, f#I^»3) , m a s s %T\ 0. 1-1 

. 5 %(D Agd:, 0. 5-0. 7 5%©Cut 12. 5^Cu/N i^1 

0 0®r»I/ctN i ts B^s n&Xf^Wb^WfafrbtiiZWl-y 'j-

(W02007/08 1 006A^ ftfF&SM) , Ag : 1 

. 0 - 2 . 0 Um%s C u : 0. 3 - 1 . 0 Um%s N i : 0. 0 0 5-0 



WO 2014/002283 
	

4 
	

PCT/JP2012/066822 

. 	1 0 Nil %-A- 	L, 	13S n Ezriei MA4Cttb` 6 tcl', Z tR 7 I) —tVI,tc_' 

-E`A (WO 2 0 0 7 /1 0 2 5 8 8 A L.#R, lig,ce 5) 751347141.--C 0 Z 

0 

A 45-toucu 
-41w 

[0009] ligcei : W O 2 0 0 6/1 3 4 8 9 1 A L,̀#R 

ligce2:W02006/129713/YL,̀A 

ligce3 : !tom 2 0 0 2 — 2 3 9 7 8 0 1-41 OR 

ligce4:W02007/081006AOR 

ligce5 : W O 2 0 0 7 /1 0 2 5 8 8 A L.#R 

ft 13A 04PAR 

ft IEIA ffil*A L ..k ') L T 6 Mg 

[0010] B G A 	10E11 Ltz-_- 6:.-.80 ""Ct, 	tVlitc_'-a, IN AiS S n —A g 

— C u -axu-)IL 77v 	/3`61:4'.Z`/J1/5'1- 1-VNI,:.:EPEIJI.,, 

BG A 	(,:.-_ S n—A g—C u 	1g)6VlitzLE`A/ .7°759:M-,3_4-LtzfrO:g3Pn 

tgat„, MfV411 - Z a.' L --e, tVlitzl'il- o. 	,/f- --) viii e—Mig-e 	Z0 A'1E 

, 	a-  a) VIT.:8 0 --C.  , tVlitzl'aa)iitA+31,::_edA.tc_- 5Eil.--e- 	LTA), 

BGAO)a—)1/V&ONVI,tc_'/ .7°L'//1/5r — 	H 5-710t, 	I) — 

PgaL V/1/5r — 	1-eill-a-tT, 4.1&al_q_da.' -LkiN') 	1- -a 

J TRAermilLts-D -cozo mca, 4.1&al_q_da' - a' Ltg,', 

< 	W,;11 	L 	-CAR 	Att -1 /43StS 	L t:.-_,xe a), vi't:. 	'D TCW, , 	A 	L 	 0 a 	 ct 

zip, 	tiii 	1. — .Z.,. t:.= 	--eft1M-  zuigtte 	z0 	a —)1/L .7° ') 	I-a 

L 10tV1,t. , fl - tfl, 7°'J 	1-a*LatJaypi-sov .7cvaLONVI,tc_TI 

0- Lit 0, 	a —)1/L 7°1) 	1-a*At:.-.1) 7D— t:.= ct Z)irlfAT 	tS,a (') 

oft -z a' L 'AVIV-  e 	Z 0 a-  OTRAW, 	4-113%7 ') —in-  Z J-;t114 

t:.= t WO :St. --C.  0 Z e, 3g a ird,40-1a3R 7 ,) —4E T ftt 134.  < WE:5 tv-C.  0 Z 

ay e , ''''1I5AL tcl', Z tR 7 I) —tVlitzl'ird,40-1-ea)WOJ'*AL tcl: -D ---C Otto 

WO 2014/002283 4 PCT/JP2012/066822 

. 1 iSPSn &OT ^ t£Z>m7 'J - & /utc 

(W0 2 0 0 7/1 02 5 8 8A^ 

o 

[0009] : WO 2006/1 34891 

: WO 2006/129713 A^$g 

:ft||il 2002-23978 0^&*g 

: WO 2007/081 006A^| 

: WO 2007/1 02 5 8 8A^| 

[0010] BG ^AtfSn-Ag 

-C v;uy^-x U 
BG A^HCS n - A g - C 

fMU lt£ 
, Z(Dnmzte^Ts 
BGA^(D:Eis=L-)[,g:jflz(D&A,tc;<y3>tV)[/y^-X^s 'J— 

K£Bnnn£ h7»£"&t\ 

-etm<N i?i^lpDp^uTit^i/c^^INi^cltf'u, 
T&S i£Wi<n>-J*iz£-e%mTz>*iffi&tf$>z>o t^n-jutyjy KS 

051#;A,^-d^t#;. 7°'J > 7°^nan^(miA,/ctt 

=£*J=L-)],£?*) y KSfe^CU 7P-tC<££JP^*$&J51'J 

©564t5i:i:3!iWe«)5„ Z(DMmt, £BnQn^®tf$G7 'J ~ittZ>Um 

IZ^WBtStiT^&if, ^ppl:®©fpx7 'J—-fb"e^£tf^<5is£3*iT^£> 

(DX\ 57 I)-l£/vtcn&-?:(DttMifMBtti:^T^tc0 



WO 2014/002283 
	

5 
	

PCT/JP2012/066822 

[0011] l'igaIR,AU, 	B G A 	.D_ 	)1/(DtVI,Lt/7° t::_M-Z ii4fta):S 

NAb, V&AbniTnoDa 9 et51=IL 1,-C1nEH LT' 0Z. 	dz.., dV1,k i>7°  

off, ii .7°9:MIEIitZ.:1C1 -7 7 5 'y 	5If1 Z0A 	A , 53AffrATEIV3-2-F 

t:.-.45:stt.tct'i'-aa, 	/•7°t(,:_-At•E tsnif.MIlrOt U Z. *, 	zio 

A'kfLIZIO- 	',14541-1n-  6 4R1IJ 	#1.y) 0 e, t'A-'15A--e 7°  I) 	I- aiRt,:En 

EI.1 -.sttZviI/Y-1-1=1:1075v 	."-eZc. 	lA\ 1,, 	iln_i_KG),,V)ts.t 

WAIMIRIAt t• --e,  	t<r*' T5 L, -i 6 	=1Alkl,z.-.)in 'LT, )infRtElir.-.awD 

%a oa 9 et u tc: tit a, Envii Ltz-_- v»,y,— 	1- L 53a0a A/kJ > v'e 

*OLT L, 	-3 a'. Lt) (,) , 	-aftta)TillgisteiZ. --0)ftt*a, 

tiASR, --ei, 	p p ml..)1/LAIDtt.-COZON:j4 LT, 	-A-10gt:7J—)l .  

iTriftt -ftZ -1431191401,:61..tz_-4-atz._t, 	5 0 -, 7 0 %.01,1)14Z.: t_hPf - 

[0012] -- 1=1*RIEIJI-Z 614, 	-a O) 	) L L, -C, V& L, kg; CIJ-;014:.-JVI, kt t — 

)1.0g1Atz.-_ct Ztvo-Ltm,93tz_9:FziE-at, 	c u6Sn5 VZ-_- tg(C u, 	N 

i ) 6 S n 5 ffifel 1, 	C 0 Z a.  L 	RikiNffl I, tc. tV1,t,-A —)1/et -a-stttc.--% 

PA.- aw:.-_t4-6u -zir„ 	v)i,,9r.— 	1,7vEngvtm- trt.tc_-.- a$Nt:.-m 

L, -C, 	B G A tS.E0) 	a —)1.0)tgAikt —)1./Y#08-1/4S41.-COZ ,174P-NiflIRT 

Iti_kG:.= L -Cf-la -1Dtt.Z. -t. GAPFINt,e4Thtt„ 	Ni)I,Yi— 	I- logrAL 

L t 1,:.-_ah,Lt 7J —)1.tgiu Limat::_zo 	L75\ t.,, 	1, 	A, tz-A —)1/ 7J—)1/iViEli 

tz.-.3M-0-Z MatC u 6 S n 5 	i-z-_- a(C u, 	N i)6Sn5 1P27.  < tp---z 

ta-a. 	A, k 7J1— )1/ATARi tc.'fLA 	et — )14 vg 	, / 	7A1  ANTI I A L,

TRAUz.:„ Iffiz* - 	TR,*1)qt±-4-  Z. L: o

t 	

9 , 	— 	I- L 0111-alEiV, L, 

vari, ketz_-.-4-51,::_ts ---cozz:Le*Lizo 	( 4  3) 

[0013] *ivatil,mL 1,-C1, , f,,Eila - a-Nr.zt u z a 1,) 	8 A:Kh-: 	Z z: L, 	v 

)i.,Ysi — 1-19D3titiVibZ a.' Li-sEeA. A. 641.Z. 	Lb` L, TRAOD--,lifii- T 

d, 	ai-RiDa () 	,i, < 1- Z: L ti.P.*-019t:TiVig-CV'), 	̀J)1/-111:1 7 

7'v 7 Za)5tft1E a, 14:11,tzLoaiit-A1,13 - Ztc61), 4119iMRIE0 

13\6 , — 	k1,10'htUatsTatt.eZtcobuklE--eV,), ZX1119tsiltaL4 

WO 2014/002283 5 PCT/JP2012/066822 

[0011] BG 

mLt^^o \&h,t£*y? 

sOJMfR&lz&mTZ 7 ̂  

sty^mizimmmjkmtt^czo *3k 
y KSJSKEP 

©j^ti^v;uy^-xh^©77'yntfe§0 ufru 
mik&Wktf&m-Zs ^®^3S5uL^e>v,N^^ijD^Ts 

»SlJ EP0J Ltc VJI/^X-3. K t^nO^A.tc^y^if 

IttiT US d Zt=bfoV, &Wk&%^(DvJa&\£jJ!<m%&0 "fla 

*I^-e&p P m is^ji/t'mfrtiz^&mzttLT, 

JM#3tt-£>i^Mi^M^0§L;/ci4|^C&N 5 0~7 0%© U^;UtC t»±#f£ 

£ ^tfflg^StlTl^o 

[0012] *Sll£©JgH£ tuazH 

Jls(Dffif&lZ<t;2>l*A,Tcfi&lZBj£TZ>4k'£y!). C u 6 S n 5 ttcltiC uN N 

i)6Sn 5mmLXl^Zt^^tHLtc0 lZA,fc#-J\,1)<&'&$ tlfcSB 
PDP^IImzmmtzm, VJU^X-X 
Lt, B G A 4sE(D^isa.-)1>(D&A,tctf-JUmg-gZtl T ̂  3BMJ&T 

fq]$tc VJU^X-X hO)}§ii«h 

;ut)#S4LSi-ntc^-So UfrU teA,7c<K—JU/tf—JUF^R 

IZMfcTZib-SWaC u 6 S n 5 g;7cfi(C uN N i )6 S n 5 

C(Dm,mz&V, Sh©M-££PlSL 

£Sl!^£3l$&£?-^0lC&^T^&e:£tf¥y£o (HI3) 

[0013] ^MShlTti, ^pDp^g£K£i;£Sy v 

;uy^-x Lfru JlScDS#j"e 
^ S^©J5U£$K"T^iv;u^-xh4]7 

K mitt £ it & ? ® n ̂  & s £ & g it -c & <J s 



WO 2014/002283 
	

6 
	

PCT/JP2012/066822 

0) -4 	6,:,:KIJN-Dtc. 	-t. otc61), 	if'i'etTi)int,-c 	I-7v 7T.-_ tge-D -c 1., 

-3e, lig,ce 1 ock -37`s51--e -aVIM-z a.' L e — fRrligT 	.D It . 

*RHAellq5 -z,grat, !tig,g 1 a) ct --) tsviii et's 	z 	a 	ER6 

Tt:.-_, 	6vl,tc!7J—)1/0)*Ma)a)---e, 	-aVlq511-- Z51Riffl - z_'L--e 

z.:. 

ME CIM -0-  6 A.. 6 0 FA 

[0014] *RIE1)14 6 1, , 	-aa)E, t etVlitc_'7J—)1/0A-F§i-SEZ*0)tcV,::_))11 

L it N i 7`, SnLCuL kX rafEat UM L -C, tVlitc_' t — 11/ 	(,:--A 

ffl - Z a.' LT , 	tVlitc_'7J — 11. 0) tVlitz-_'• L V 11. '9 ' 	— 	L tVlitz 	'• L 

eMl ; (') a -3 0) V. V . L/Z 1,\ Z a.' L eig t -CZL RiffiLtc: . Vt , tVlitc_' 

7J—)l/o watt.ftt v)i.,9r— 	I- L opie-aTRAt:.-_at L-C8(,), 	A gala 

ifilt:.:1* -3watt.ft1E-Ft -aTRA759t -Z —MtEl-D -COZ0 

-t. a.' T, 	S n — A g — C u t:.= N i 	-.A-tiN4T-cat:.-.81,\ ---C, 	SnLCuL 

NiViZa#(,:a1-1-Z'LLT,snLcuLNiokWAtato 

t'itfALIL,I,V1,tc!t—A, onffizt-at/Pts<za- Lizm 

A.,v)1.5r—I-Loa-a(z+/-stgiatt.tftlza- LTa-amoig 

tauffre 	z a.' L 	R, 	1,, 	*ftlEIJI -A -,3_ -fttc_- c. 

*RIEIJIt, 	B G A Ab C S P JElla) 	a —JI/&t:ER t')1710* 641., 	WEJEll L 

1, --C10E -Z tV1,7"L't —)17-C-D ---c, 	A g 1 . 	6 — 2. 	9 NE'%, 	c u o. 

7 -0. 	8 NE'%, N i O. 	0 5 — O. 	0 8 NE'%, R3gS n 75\ 61-SZ tV1, 

tc_'*ManR7I)—tV1,t7J—)1.--ezo 

[0015] tVlitc_'7J—)1.0)flt1Mtittr=1±-,35 -ftZtc&51,::_t, 	6Vli7 -A=1 1,:.= A g AbC u 

AbN i 	A)in - za.'Lck-D ---CSnLAg, 	SnLCuLN i fsea)kmmiE 

-at um L --C, -t.a)kxraiLatemAitt:.-. 	v P7— 	U 	Zz._.' L 

t:.-_,t -D -c, 	tt'cl:tA,t.,It-aum -zo 	etc, 	MATIMI-Sti-,46-hzt:.-_t 

lige4oct -)(zRoAgogieAZ4V-AizNiVt)iliz 

517`ER641.--c1,`zo 	L 75` L, 	I. 	itV93 Z tc: 673 1,  : 	)J1:I L tc N i 1, 	, 	C u L 

kx rat -at UM L A Ott6e5 t:.-. 74 g t:.-. tat Ltst,) , tV1,tc_t7J— )1/(,:.-. 

WO 2014/002283 6 PCT/JP2012/066822 

o ^(DtcSb, LT=IX T/KSItfoT LS 

9 1 ©<£ 9 £ £ £tfHKfa"C£>o fc0 

ftfF&sn 
tizs [ZA,tc-$-)\s(D$&$L(Dfr-Z\ 7fc®ll£-£#¥58"c$£>£&£^dit~c: tX 
Jb §o 

[gen] m^(DwmhHz/x,tctt-)\s(D^mmm(Dtci!b^m\\ 
L/cN \t\ SntCu t^Smit^^mLXs ^/c/1^•-J^ii^:tf 

K ^ t#;/u7dj55c^ 

%tc, l£/vtc 

JKB&tllft, VJU^X-X h LTfcsUs A gil 

m 9 & ti'«"F t fg£"t £ -MM £ II o T IN £ o 

<1 T\ Sn-Ag-Cu(CN i tjN4 TUn" ifHCfolNX^ SnhCud: 

N i ®M;&fe'i)l5El^lx^t"'2) CI SniiCuiN i ©^B^'fb'n^CD 

tzztizla 
x, vj^y^-x K£®s^c+ 

*fP£fciU BG A^pCS £ 

Ag 1. 6-2. 9|i% CuO. 

7-0. 8|i% N i 0. 0 5-0. 0 811% ®Sn fr£>&-g>&/u 

/cllJ55c®fpx7 'J -tiA,/c/1t-JU-e&So 

[0015] ^UCO||ft^^i|^'l!t^:fR]-t^-t±S^:dst>tZ^ td:A-/ctdAg^Cu 

^ N i •i>d£lcfcoTSn£;AgN S n £; C u £: N i ft £: CD^SPEaHb 

h7-7£JFM~t££<>: 

s f#I^^:S^40d;9tCSIlNA \ %mi\tZ> 

^;i^lx^tiTiN-g)o LfrU ^Jt£i^tf>£/ctf)tc^jQ L/cN i &N Cut 

#smmm^wj^tdsb^nwi^£t£Vs & A,/ctf-j\,£mK 



WO 2014/002283 
	

7 
	

PCT/JP2012/066822 

ffl LT', 	6V1,tc_t7J-)1/a)WattAV -Z. 	a' ol,A,tc_t7J-)1,:.-_ftt 

1., k- Watt.tteE kiN5331, , 	7°'J 	I- V& t:.144, a -1 /435 -t --C v )1., 	- 	I- L At:: 

AA LTA), 	I) 7 D-Viriflt,Hi134 i --etVi)i., 	- 	I- L ts 12 	T, ±A,MA 

eIRtt.tc 	Z. 	L. 4-t.em-a--e 	Z. 

[0016] *ffinAt, 	Sn-Ag-Cu-N i *MONV-utc!-E`At::8k,\ --C, i, Aj-c_t 

7J- )1/1,:.--$fiffl - Z N i tato) ii ,P7's < 	-Ztco-e5t:.-_, 	N i LaR -z 

cuomipts<41.asnLcuLNiokmmtatetvld-c_tt -A, 

(,:.-_*fflt.,i-soz_.- Lt:.-_;tH Lk-. 	1.,75\ 1.„ 	C u ii ,-.Pts -Z L, 	C u WE 

L oNVI,kt11- 0 --etffilg-TiMi-Stte1E--  Z. -t.  a' --effiniW, tvl,tc_t-a 

ifit::_ill 1.,tcC u a) 	I:kin' AiTlit-e 	z o. 	7 5 NE cyo 3e_322 t:.-_,gm- 	z z: 

Lt:.-. ct (,J, 	,v P7 — 	ffM,:.-_c 	C u VAN LCuLN i ofEatffM:.-. 

c 	C u VAN L etig (,J akiN, CuLN i o1Ealte6V1,kt7J-)1/1,:.:* 

< *ffl L's < tst,), 	-aeftt 1., ts < tsZ a L 	RikiNffl Lk. 

-t`: 	t, tV1,7-c_t7J-)1/*Mitit:.-. 1 . 	6 - 2. 	9 Kil %0 A g L O. 	7 — 

0. 	8 Kil %0C u L 0 . 	0 5^-O. 	0 8 Kji%op N i a) 4 Tc-a*jaM,:.-_ 

Z'LLT,Sn -Ag -CuOkXMtat0v1-7- L, --tAlAzAn 

tgl.-TeAL/L- CuLNieag.30-cCu-Niokmmtate/v1z 

aye, 	cuLNi elEzYgt:.-_az-tp,:.-_, 	tvl,tc_tt -)1,(,:.-_c uLNI a) 

kxraiLatetA,tc_tt -)1, 6:.-_$nffl -z a-  Lt tso . - t . a)tc 61), 	7°  I) 

ftt -Z a.' L tV'so. 

RI3A050JA 

[0017] *RPIONVId-c_tt-J1.6,1,V1d-c_tt-A/lZttatt.t0E0SnLCuL 

N i okxraiLate*ffit.,-cotsooye, APP`stV1,kt11- 0'eUi WC, 7° 

I) 	i-a*Lv)i,y- 	I- CEIlki\ --CtV1,ktil- 0.  LTA), 	a te 

L ets0APP`stV1,tc_til-0*R-C 	Z. 

etc, *RIEIJIGNVI,ktt -)i/l, C u WE L N i 176;40-1a)R 	oNVI, tc_til-  tfl:.-. 8 

ki \ ---CENgrAttaveMATIMI-Sta)t:If_tt.tc B G A 	0)1703 L 7° I) 	I- 

WO 2014/002283 7 PCT/JP2012/066822 

liA/TcsK—Ji/O&tilf £H< tSo 

7°'J > h£«tC 

'J 7P——X 1^8 

Mtl/cS S HIS-So Ztlif^M-aXh^o 

[0016] *dMAt^ S n-Ag-C u-N \ mj&Ote/vtc-g&lZ&^Ts 

/K—JUHStCftftJHI"-?) N i'fb^©M;&/>4< t"-g>/c^tCN N i 

C u ®M;&/>4< 1~tU£S riihCudiN i olkM^ik-n^lfteAstc-R—)^ 

t tC>E@ Ltca LANLs C u < it £ ts Cull 

tO&Attctttt-e&MfeTffi&fetffcTtZo &A,7c£-£ 

L tc C U •?> o . 7 5 ff M%jfij5tCEx/E: tl 

£ tC <£ y, * v h 7 - 7 JFMtC <£ £ C u £ c u £ N i (D\b^JFMtC 

ct •& c u £-i\ Cu^Ni ©ib^Tm^ctf-juMtc# 

< ^/fHH L&< 4Us &££<>: £1,1^ L/co 

&A,tctf-M6-2. 9Il%0Ag^O. 7-

0. 8Il°/oOCu^O. 0 5-0. 0 8Ii%0N i (D 4 jt^MRj&lZt 

&Z.t7:\ S n — A g — C u (D^MMita^}(D^- V h 7 — 7 -^tUC^'H 

^tlT^ML/cC uhN i ^J5J^L/cC u - N i ^ 

(DX's Cu^N i ti/u/c/K—JU^StCC u^N i® 

=t(Dtctbs 7°'J> 

#M<D$jJil 

[0017] n^Cuih 

N i 0#BPP^b^WaiLTlN4^©T\ 7° 

u > utt, 
£ 1?t& ̂  & & A, [j h Z> o 

%tc, ^moizAstc-R-Mzc N i TO©jTOcmi^cttmc;i3 



WO 2014/002283 
	

8 
	

PCT/JP2012/066822 

V&LONVI,tc!4aV41 Z a.' Le•- 	Z. 

400PA* 7̀..atlEIA 

[0018] [41] B G A L'7° ') i i-a*o4-aim 

[42]4 1 0)4 OrAgic>4 

[ >43] >4 2 ONVI,tzz't —)1/L `)/1.— 	1-4-ar-opie-aftt4 

[ >441] 	1 aArOli 2 OD B G A iltrOili 	T -  4 

[45] 	 1 0)11Ell1N6 OBGAIRN40- 714 

RIEUJAJA-4-6tc.-.160)3M 

[0019] *RBAomaeRtt.T.EMWAtatillgTIEStoiziEtt.tc 

tV1,tc_t7J—)1/6, -Fro'40-1 -Z BGAO/vi7-3giTn^10/71[% 

M::-)EllkiNZ0751T 	LAN0  

[0020] *50Aotvld-c_tt —J1.0)Sn —Ag —Cu —NitVld-c_taT, Age) 

-A-iie 1 . 	6 N'i%A--et, 	tV1,tc_t7J—)1/0)Wat1.tte1ET 1_, -c I., 	-) a' 

LI,: ct (,J, 	V 11/Y 	— 	i-o);att.tt (,)a-attem<fst), 	-aeftt 

L-\ - < tszo etc, 	A g 0-A- lie 1 . 	6Nli%A.--e6, tV1,tc_taAtl. 

eiaT l„ ENgrAtteRE, < tsZo A g 0)-A- ie 2. 9 WE % k4.7. z L 

, tV1,tc_t 7J — )1./AE<tSt'J, MATIE-SteRE,< tsZo 	1., tc: e -D --c, *RBA 

otvld-c_tt —)1.11O-a, A g a)-g-iie 1 . 	6-2. 	9 WE %eakiNo  

c0)1_,<61. 	9-2. 	3N12%---eZo  

[0021] *50Aotvld-c_tt —A/OSn —Ag —Cu —NitV1,7-c_tal,,CuO) 

-A- 	'Re 0 . 	7 Kil%A.--et, Sn—Ag —C u0AA'AbNiAtEtt.ZOT 

, 	C u rd,*Plit:.-.1111,\L- L ,l,:.-.0 u 	4131i75` 6 tVlitc_titi 1,:.: C u 7Y#1Z L.' LT, 

CuMNJWCu6Sn50kMMtatMeMOVJ, MA-RE-Ste 

F.< tsZ 0 

Z:.--,Sn —Ag —Cu —NitVld-c_ta0CuOgie0. 8K2 

%M.A.ZL 

tV1,tc_tt —)1,itioc uLNI okxrmiLatietTs l,--c, tV1,tc_t7J—)1. 

t:.-_cuLNi okxrm1Latie*ffiztz-_-673, 7fiCf9 -ae*<i-szo 	7-z-_- 

WO 2014/002283 8 PCT/JP2012/066822 

Sfe £ A, a c: £ -e $ a „ 

[0018] [®1]BG At7°lJ y 

[^3]^ 2 <D&A,tztf—)\s£ 

[H|4]|| 1 CO^MM 2 CO B G ^ 

m$ m 1 o^mrn 6©BG Aiiyi^^-tui 
zfctooim 

[0019] 

J$lzm^Z*CD1fft£ IA\> 

[0020] *fgB£<miA,7cJtf-Jl/©S n-Ag-Cu-N i 3l&A,/c£-:£T\ A g (D 

1 . 6 Mi%7fei-e(i, It/vtcts-JUOmLSa: 

tizj; yN ytfn<^y, 

L^t<^Zo s/c, AgOtWl. &A,tc(D&g. 

tfiTL, M$kfc%fetfJ&<ti:2>o AgfflMli)^. 

, &A,tctf-)Mfim.< fty, Itj§Tf< 4So L/c^Ts *fg0£ 

0 & A,AgOttiifiM. 6 ~ 2. 9Si%^l^o 

J:ySfSL<tt1. 9-2. 3Ii%tfeSo 

[0021] *fP£©&A,£#-JU©S n-A g-C u-N i Cu® 

s n - A g-C u ££l*l£©-e 

% C u MWzm^tzt u c u 

C u iz C u 6 S n 5 ©&SF^b^$)Jf JI <fty, 

H< 4S0 

S n - A g - C u - N i ̂ (^/c p#©C u ©Mi^O. 811 

%%:M7L£> £ 

&A,tctf—)ltp(DC u tN i ©^SFsKb^MtfigiD LT, 

StCCu^N i ©&SFsKb^Mtf#rdit~£>fca&N S/c 



WO 2014/002283 
	

9 
	

PCT/JP2012/066822 

, C LJOYA-Ii7VO. 	8 N Ii%k_AAZ LS n —A g —C u 0)Ita A75\ 6-AtE 

tt.Za)-e, tV1,i-c!-EAL c u WEL oarzaro t:.:C u 6 S n 5 okxrata 

eTgo-s(,), emLL-ccum&Ltv1,4-awT,(z):41.zo 

u6sn5okmmtatemo-szo 

ote-Dz. *RBA0maeRtt.TEgTmstizigtottv„ktt - 
A.OSn — Ag — Cu —NitVld-c_talzgtgl.zcuogal,V). 

7-0. 	8 K lic/0--etstSts 6i-so. 

[0022] *50AotVld-Ltt —A/OSn — Ag — Cu — NitVld-c_tal, ,Ni0) 

-A- ieo. 0 5 N Ii%A.--et, MATIESteE < tcl: Z. -:5 6 t:.-_, 	N i 

Oda 	e0. 	0 5 N Ii%A.--et, 	N i 	A)ili 1, tc7AMeTRATt:.= N i IV, 

wp6NiemuLAb<ts(J.w(•:Ammtatefftt.g<tszo 
--e, Sn — Ag — Cu — N i 	l,V1,7-c_'-arri a) N i 0)-A- t, 	0. 	05N 

Ii%J-;t_h-etS..(,Sts 6 tso. 

Het:, N i 0)-gie0. 	0 8Nli%kL7tZL, tV1,tc_t7J—)1/40)s 

nLcuLNiokWAtatietNZoT,tVld-c_tt—A/Sn 

LC u c N iokxratatie*ffiztco-e5, 	-aftt VA4 < tSZ. 

:35 6 t:.-_, 	N i 0)-gieo. 	o 8 Kli%M.A.Z L, 4-M7-1,:.-.): 	Z 

Nratat ri=i a) N i 21. e_hrF 1, 4-atl. e1E T 1., --C I., 	31t, 1,  A, tc_IEl. 

O_Egeg -3 tc: OW 1S 7YRI ii ;3_ 41.k-  t'i' a, V- 	glikleftt L 	< tSZ. 

-t.  a) tc: 673, *ft EIJI ONV1, AL' t — )I. a) Sn—Ag — C u — N i 	l,V1,7-c!-E`A 

*ON i OD-A- 10. 0 5-0. 0 8 NE'%-eZ;0575zo  

[0023] *ft EIJI ONV1, AL' t — )1.0) Sn — Ag —C u —N i 	1,Vlitz-_'-al,:.-_, 	-,3_ 6(,:.= 

F e, 	Co.. 	P t 75\ 632tR-,3_ tt.ZT-cA 1 fEJ-;t_tail-re O. 	003-0. 	1 

Ni)JU 1,--C t AO°  Fe, Co, 	Pt TcAONVI,tc_'t—)1/1110)-E`AO) 

)iiil, , 4-awt:.-.):m -zkxracE-alto,vumiLL, l'Igi-tfl]$1A-Z tc 

673, rg-TEZ*0575 	Z. F e, C o, 	P t 75`632tRtg-LZTcA7Y0. 	0 

0 3 Kli%A.--et_hilE0)3WAP-16-e5 -C1'41 6413:.= < <, 	0. 	1 NE% tom ki__IA_ 

--C)ili -Z LtV1,7-c! / .71E1.75'-hr-F' LIE-St:31LAT-grittefttZ L kiN 

WO 2014/002283 9 PCT/JP2012/066822 

% C 8 §i;Sn-Ag-Cu 

ti£>(D7:\ tiAz/cn" # C u 11®£:CDJxJ^Ajll|:l:|tCC u 6 S n 5 ©^JilllfHb'n 

mucuiitc 
u 6 S n 5 ®#]IP^b£1WJS< 

L/c^oTs t* "f I^~FSi*tttcffiti/ctiA,/c**-

JU® Sn—Ag—Cu — N i m*A,tz-£&lZ^3 *l5C u 0. 

7-0. 

[0022] *fgB£<miA,7cJtf-Jl/©S n-Ag-Cu-N i 3l&A,/c£-:£&, N i (D 

Mi^o. 05KM%^-eti, teZo N i 
®tti^O. 0 5gi%^i-eii, N i L/c^b^Mtl-ftCN i M 

mfr b N i tc#SPPmi^WJFM3ti^ < & £>© 

T\ S n - A g - C u - N i 0 N i 0tti(i, 0. 051 

|W)^tc% N i 0^ii)x'O. 0 8 §M%•S % fc£A//c7t\— 

nihCuihN i (D±.mW\{t^^]mifi^1]Wt&(DT:\ teA,tztf—)\s£mzS n 

tCutN i O&mf^ikti^WLiftfT&T&tcSb, i% < &£>„ 

3 biz, N i 0ttii)fO. 0 8II°/o^lil)t ®^®tcJFM"T^# 

SF^b^$)*©N i IH^±#L^H^1TLT LS?1k &/vtmJt 

^styn^^L^-r< &*>„ 

%(Dtz8b, ^^B/jOteA/TcsK—JKZ)S n-Ag-Cu-N i ^ItiA,/"£"£•# 

^©Ni0#^MtiO. 0 5-0. 0 8Ii°/ot'J)§»^§o 

[0023] *fP£<miA,7cJtf-Jl/©S n-Ag-Cu-N i 3 biZ 

F eN Co, P t 1 0. 0 0 3-0. 1 

ffM%^JP LTtSl^o F e N Co, P t 5tm(D&A,tctf-)\sm(D'g£^(D 

#>, F eN Co, P t fr£>MJR3tl£^;Sl^0. 0 

0 3 tltC < <N 0. 1 

Tm\it2>£teA,tc/<>7P£IJtLfj*tcL^ ̂  



WO 2014/002283 
	

10 
	

PCT/JP2012/066822 

-3 	,t7VIRtt.Z. 

[0024] *RBA OtVlit't — JI. 0) S n —A g —C u — N i 	•(,V1,7-z-!-al,:.-_, 	-,3_ 6(: 

B i, 	I n, 	Sb, 	P, 	G e75N6iit.tRt0(1.ZFLA 	1 al-',l_htitt-e O. 	0 

03-0. 	1 NE-VtAil L -C t AkiN o tVlitc_'t —JI.U:'J a —JI/aC:tgat, 

-,'_ 41. k-1, AINEPC:.= ck .D -CUAitc_'141,1ttv-COZ75`1'75`0)1J'ife"ff4-Dtt.Z 

o t L, Uh,tc_tt — )14:.-AttSE0A,RteZL, ffaiTlat:80-CA'a 

L*1.1ttg-t.Z 0  -t- Otca73, tVlitc_' t —11/W) 71=I ---ekttg-LI-SANeck 0 

o Bi, 	I n, 	S b, 	P, 	G eVA)ill4:(tZ3IthMt, flitd:Et:_ctZktV 

iLt Z a L-e, / .7°PnR*M:.-.80' Z 17 — 	CI iPA - Za'.LeZ 	Z0 B 

i, 	I n, 	S b, 	P, 	G e75\632.*- ,ZTc.-Ze, 	0. 	0 0 3N12%5V-e 

6 -hilE0375q3O73Z14641.6:.=< <, 	0. 	1 Wil%1A.---CtAil -ZLUA, 

7-,c_ti . j.7°O)E1.75<tit L, g-TEZ*575<tAtStALZT:_ktLeZo 

[0025] *RP] a) U A, tc_' t — )1/UrdfriiiEll L l/ r 'VII t q't.Z 0 Ullitc_' t —11.0)itaU 

, 	0. 	1 m mJ,;t_E, 	PT 	1.,< UO. 	3 m mJ,;LE, 	ct t')1.,< UO. 	5 m m 

J,;t_t --ezo 3d*-euro..Mrod\m-LiLeAta)., ro..3gat:.-4-gatg-LzuA, 

tc_tt—J1.tiVOCE LeAd-r 0 Z0 7') v .7°,y .7°aAat:.-_uo. 	1 mmJ,;t-Fig) 

uA,t,-!t—)1,e5mElloigt:.-.4c11:stt.--(1-3(,), *ft HA Uh•tc_tt — A/Oct -') tS, 	7 

I) v .1 	v •7°Q--Z BG A AbC S P L LtzfrafrijnItVlitc-tt — )I/U 

0. 	1 m rnIk_h75<I3AL14:-D Z 0 Z. 

A&OIJ 
[0026] A 1 19)*MONVI,tc_'-a 	'fif 9 , %if' siLi3aT 11,11. 0 . 	3 m m ONVI,tc_t7J 

—)1/1/Flz.' Ltco 	a'. 0 U Aitc.! t - )1,c110- - c , 	-E•,, 	-t.t.,--cmco-3,---14:NL 

-F'fEStit:VViTifi Ltco 

[0027] 

WO 2014/002283 10 PCT/JP2012/066822 

[0024] S n-Ag-Cu-N i mZ/vtc^&lZ, Z blZ 

B i N In, Sb, P, Gefr£>jHR3*l£7tf!l£ 1 0 

0 3-0. 1 

3 tl fc&s ®B.ct o T l£/vtctttf tS tlT IN £ 

o tl, 

t'4iJ£3ti-2>0 ^(Dtcisbs 'J 7 

o B is I n s S bs Ps G e CD^jQtCd:: (Ccfc 

±t"^C(>:T\ /<>7°pnpK^S^fcN^^X^-^[g]®-r^C(h^-e$^o B 

1 % I n, SbN Ps G e <3jSJR^tl'i)7t:^^\ 0. 0 0 3 

&±§B©^JI^t*&Tt#£>tUC< <, 0. 1 mm%%:M7LTmUtZ>tte/v 

[0025] LT^ffl3tl£0 t#:/u7^d^U05t#: 

N 0. 1 mmJ^±N £?;£L<tiO. 3mm^±N cfc lJ £f ;£ L < & 0. 5 mm 

U±U&Z>0 m^pnptCfM£tl3&/u 

tctt-)\s^WMikLWittX^Z>o 7 'J y 7°51 y 7°®Jg£iC&0. 1 mmJ^T0 

'J ^^^y^^lji-r^BGA^CS PtkttMt Ltc.W&m&A,tctf-)\,& 

0. 1 mmJJl±tfi;)|^;4^Tl^o 

[0026] 3 mmGOte/uTc^ 

-JU£fFi^L/co 

^Tfj*§iti££!¥iIL/c0 

[0027] 
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[1] 

[0028] 	1 

X 

)1/ 

[0029] 

, 

[0030] 

ttA,L,m0 col%) v..it* 
RIO 

PhONSCO 
±)--1',/[1:1EZ 

747FRit/ 
3T1710 

CA 
Sn Ag Cu Ni Fe Co Pt Bi In Sb P Ge 

/A1;511 

1 o 1.6 0.75 0.07 0 1623 141 
2 A 2.0 0.75 0.07 0 1900 118 
3 2.5 0.75 0.07 0 1971 91 
4 A 2.9 0.75 0.07 0 2373 66 
5 1.8 0.70 0.05 0 1696 133 
6 A 2.9 0.80 0.08 0 2296 57 
7 A 2.5 0.70 0.08 0 2008 88 
8 A 2.5 0.80 0.05 0 2181 82 
9 A 2.0 0.75 0.07 0.01 0 1915 135 

10 A 2.0 0.75 0.07 0.008 0 1935 128 
I 	I A 2.0 0.75 0.07 0.05 0 1903 133 
12 2.0 0.75 0.07 0.1 0 1942 115 
13g 2.0 0.75 0.07 0.1 0 1928' 112 
14 6 2.0 0.75 0.07 0.07 0 1930 ' 120 
15 2.0 0.75 0.07 D.003 0 1895 117 
16 6 2.0 0.75 0.07 0.008 0 1890 116 

MOM 

1 YI 3.0 0.50 0 2464 1 
2 1.0 0.50 10 898 1 
3 6 1.0 0.75 0.07 15 977 156 
4 6 3.5 0.75 0.07 0 2489 18 
5 9 2.5 0.60 0.07 0 1965 35 
6 A 2.5 0.90 0.07 11 1991 29 
7 A 2.5 0.75 0.03 0 1913 37 
8 A 2.5 0.75 1.00 15 2156 22 
9 1.2 0.50 0.05 13 1037 1 

10 A 2.5 0.50 0.50 17 1972 
11 3.0 1.00 0.50 20 2399 1 
12 A 1.5 0.50 0.50 18 1244 1  N)ZWit3 
13 A 2.0 1.00 0.01 14 1890 1 
14 A 1.5 0.65 0.07 10 1102 39 
15 3 3.0 0.50 0.05 0 2406 1 
16 71 2.0 0.70 0.15 16 1876 1 
17 1 1.8 1.50 0.15 28 1650 1 

-)1/21. 

'9's/' 

fkmoaA,7-c_tt-)1,t4 

	

1 	1 

3 6 x 50mm, 

- X 	-C Wili 

4-4_1'4 L, -C, 

47- .D tc: . -A-  i* 

If AU L tz-_-  . 

2. 1,---  , 	N:40jillt:R 

T1tkMTATIA-R#117 

kil-  0. 	L, , 	.r*EIA 

3. lt,f X3 0 

- 4 ) 	(,...- ̀) 1 l/Y,s' 

P 	4, j,1'4  L, -c, 

	

47-  ON Nifia& 	 

. 	aa)ftttiLiTifitV-;t-F0)111R -C47-  'D tc--. 11F-IlLtz-A-Nd*Oth,tzz't 

0 t, El., 8 5 %, Hi rm 2 4 h r 0)11JZITY-f.l.,tc. It-( 

M.7-).1. 	2mmt 7.i7J14-4.7 a& (FR-4) t,_- `j)l. 

i 37- 	L-  It kiN EMI] 	47-  ON 	HijitZ11 	yth L tc. 1,  A, tc_'7J - 

2 2 0 °C.1%,Lb. 4 0 V, 	l'° 	5 t 0) 	1V T ') 7 1=1 - 

MN $31 	lEll ki \ -C • a A, tc_' t -11/ L V )1/ '9 ' s 	-X Ir a) m -aN 

L 1- T iMi*MNI,  J-, T ID 	IIIR T 'Art 1, tc. 1/F2'.1_, tc 

x1  2X1 2 m moo s Ppla)::;a-)1,a&t,- 

 	5 v 	W F - 6 4 0 0 CE[j 0 -C ') 7 1=1-1, /-1, 

0) a k tc!: 	WE JEH L 1, -C JEH 0 tz C S P 	41F,711.,t-c o  

x 1 2 0 mm, 	'11.7-).0. 	8 mma))17 	i7J14-:>a& (FR 

- 	-era*/ . ',9' - 	(,..- a 1,\ MR I, -C, 	1 --eilf*Q, L, t- C S 

2 2 0 t .1-',LE 4 0 S, 	l'° 	5 t 0) 	1V T ') 7 1=1 - 

'WV L tc. 

WO 2014/002283 11 PCT/JP2012/066822 

[^1] 

(t^mm (» i£.%) mTffim m 
Sn As Cu Ni Fe Co Pt BI In Sb P Ge m 

1 » 1.6 0.75 0.07 0 1623 141 
2 2.0 0.75 0.07 0 1900 118 
3 m 2.5 0.75 0.07 0 1971 91 
4 » 2.9 0.75 0.07 0 2373 66 
5 & 1.8 0.70 0.05 0 1696 133 
6 a 2.9 0.80 0.08 0 2296 57 
7 $ 2.5 0.70 0.08 0 2008 88 

H»I 8 » 2.5 0.80 0.05 0 2181 82 H»I 9 & 2.0 0.75 0.07 0.01 0 1915 135 
10 » 2.0 0.75 0.07 0.008 0 1935 128 
II & 2.0 0.75 0.07 0.05 0 1903 133 
12 $ 2.0 0.75 0.07 0.1 0 1942 115 
13 # 2.0 0.75 0.07 0.1 0 1928' 112 
14 2.0 0.75 0.07 0.07 0 1930 ' 120 
15 2.0 0.75 0.07 0.003 0 1895 117 
16 £ 2.0 0.75 0.07 0.008 0 1890 116 

1 3.0 0.50 0 2464 1 
2 » 1.0 0.50 10 898 1 
3 1.0 0.75 0.07 15 977 156 
4 *1 3.5 0.75 0.07 0 2489 18 
5 £ 2.5 0.60 0.07 0 1965 35 
6 2.5 0.90 0.07 11 1991 29 
7 2.5 0.75 0.03 0 1913 37 
8 m 2.5 0.75 1.00 15 2156 22 
9 m 1.2 0.50 0.05 13 1037 1 

10 & 2.5 0.50 0.50 17 1972 I 
11 m 3.0 1.00 0.50 20 2399 1 
12 & 1.5 0.50 0.50 18 1244 1 
13 2.0 1.00 0.01 14 1890 1 
14 & 1.5 0.65 0.07 10 1102 39 
15 m 3.0 0.50 0.05 0 2406 1 
16 « 2.0 0.70 0.15 16 1876 1 
17 1.8 1.50 0.15 28 1650 1 

[0028] 1. 

-JU£;SJt1 1 0°c, gg85% ^f|24h r(DBm^i^MLfc0 +M 

X3 6 X 5 0mm% Jp<^ 1 . 2mmf7Xl'f + ySI (FR —4) iZVJU 

JlsZtemLZs 2 2 0°CJ^±4 0#N fcf-?^j£2 4 5V(D0k^VJ 7P-

£frofco VJU^X-X 

£ft/UJ L/c0 

[0029] 2. :xizs mm%m$£MTmmmmmT(DmiMzmMLtc0 wmLtc& 
X 1 2X1 2mm©CS JbilC 

, 7">^XWF-6 4 0 O^r^llNT'J 7 P — A/ 

Us &Mj3c<m£A,/c£m*ifflh S P^fFlLfco 

[0030] 3. +MX3 0 X 1 2 0 mmN JS<^0. 8mm©f7^l^^^>il (FR 

-4) ^VJU^X-X K-eM/^->^^lNEPSULT, TeMLfcCS 

P^MLt, 2 2 0°CJ^±4 0#N fcf-?^j£2 4 50C®^-e'J 7P-

£*TI\ 
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[0031] 4. NAVAIiit:Nt)ZDA-It-e-Art Ltc. 2 TIlFtC.,tc_ITIfia&CE110, TAM 

DM,: ct (') A tii, 	* Hi ALI t I., tc . i 	v 	T' ni MIES 	IT TSAI 0 1 L 

A CEIlkiVr —4 0°C, 	+1 2 5 °CODEVATT-t. tt.T.11.1 0 31(,)31_,Ri 

-1 /435 -ft, 	A ti-i, 0 e 1 5 Q 	kta A_ tc: Hi Ag kft L gi- tc1:1_, , 	NAVAlt 4 	)1/11IN 

2 ti 1., t`0 

[0032] 5 . g-TIE-S6:.:80-CtNAVAIARLHOODNIMRCE11 0. )a)A-4 ---(14 

TIESIAN 	*It 1., tc. ittiR511, , NIfia& 	1-'s•IF175` 6 1 0 m m T475\ -ft tc 

Iiiffit:.:WJEll q14CE11 1,\ --C a$Na 	Z:35 -ft tc. 	JEDE CAIC::_giN, 	)ilil 

AA. 1 5 0 0 G 001-S*Alt,J3,_ LAU A., VAJJ 1 tiL1A 13` 6 1 . 	5 ig± g L, tc Hi 

A 	gkfiL W.P'S L, g-TIIIN 	EU 1., tc_-. 

[0033] 1 0)* 	1N 2 (,, 	A g, 	Cu, 	N i 0)-g 	lieffitAtiaAt # 1"-C 	Z tc_- 

&5, 	-a. ffilmz-ott, Eg-TiMi-Sto -ct:.-.80-cif_tt.tceMeffl --C kiN 

Z , 4 4 6   v-A-1-0j2 04-awiLat),g ----e 	(,J, 	B G A rd,4Pli 9 L tV1, tc_' 7J — 

)1. 5 04-a3mt::_t, Cu 6S n 5 okXrafEat),Men< )fM3_ tv-C 0 Z a.' 

LetANZ0 

[0034] ELVIN 1, 	4, 	1 1 (,:.= 8 tj-  Z A g -g- e2. 	9Nia%a_ -c -g--z 

tA,tc_tt — )1,-a*mt, fACA - Atat:.3-4 1., --C. tV,Z*51jAfM-Z t 

0) 0), g-T1Mi-St:3-,11-Z A g -A- a)Riztel'41  641.-cotsotcobEttel'41  6 

tt.T, g-TIIINe 2 0 III 	TIII (') EZ*. L l,-c+3 --etv'soo 

[0035] etc, ELVIN 2, 	3, 	9, 	1 0 t:.-_ --D1x-Ct, 	A g -.A- 	e 1 . 	eNii% 

TIllztcrib, fAZ-eAIDE,htel--)tot-r)i/Eitoy 1 5 0 0 Illt:PJA L/ 

00    Agai'Zi,:.-_,t zwatpht1E-Ft Et L .iit-afttNe 1 0 	e__.,2,A., 

tfp$L15---) AiMel'41  6 tvC 0 Z 0 

[0036] :35 6t.., 	ELVIN 5 , 	6, 	7, 	8 (,, 	A' iLAtS A g -A- iltRt.,-c kiN Z t a) 

0), 	cuLNI -A- i'opRiztiLett.-z- oi-sotz-_- 6/3, 	'111-a-\DM---FIES19) 

EZ*5-LOntaiheA.zeM-etv's 00  >4 5 6ELVIN 6 a)4-MT-IL-alt),IT 

('), Cu6S n 5 okXTAIL-at),Velil< )fM3_ tvt 0 Z L.' L 75% 75\ Z 0 

[0037] emLL,--c, 	1. 	6-2. 	9A g Kii%, 0. 	7-0. 	8C u Kii%, 0 

WO 2014/002283 12 PCT/JP2012/066822 

[0031] 4. urn 

x^^S^iiSgiTSA 1 0 1 L 

A^ffllNT-4 0°C, +1 2 5°C0Ji±tT-e^tl^tl 1 

IE® Ltco 
[0032] 5. 

Tfj*§iti££»L/c0 OmmilMfc 

tiLWizmmfemzm^Tgfa^mzmfez-Gtco J EDEc&teiciyy, tD 
®jti 5 o. 5^±#L/C0# 

£~FHHI&£§E&Lfc„ 

[0033] ^1(DMM0IJ2&, Ag, Cu, N i ©##Mtf£iM©l60l^&£fc 

£ o HI 4 & 2 0®^® fb^tl Jf T? & y, B G Afi 9 t &A, /c d?— 

JU5 Cu6Sn 5 ©^SFaMb-n^Jf JFM3 *lT^£> d 

[0034] RM®\ 1 , 4, 1 1CBWAgMM2. 9 •& 

(£>(£>, ^TISrSBC^i"^ •?> A gtlT 

*if\ iT@M2O@^T0y2^ii: LT+#-Cttfcl\, 

[0035] S/c, RM$\ 2, 3, 9, 1 OM^Tte, Agtti^l. 6 Mw%% 

T0§fcsD, 5 oomiciy^Lfc 
l\ A g#WMTO^<££&ft14ffiTt^|ilL*ffl^fg£$^1 0££S;L, 
mtftom* £ e> mmtfm e>nt^50 

[0036] £<Mc, tb$^iJ5, 6, 7, 8&, SiS&A gtti^HRLT^St)© 

0, Cu^N i ##M©£jgfbtf^*lT^&^fca&s 

in5&mm6©s^s^b^tuf-e 
fey, Cu 6S n 5 ©^B^-fb^ll^JK JFM^tlTlN-g)C«^^t)^-g)o 

[0037] ^St^LT, 1. 6-2. 9 A g 11%, 0. 7-0. 8CuH%, 0 
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• 0 5 — O. 	0 8 N i Kai %, wEi3s n JP 6 tSZ ttiutz_IftWz.-.60-C, 	ci-M 

IS 	iffIli L. _EL-D, MCVY3 L gTIEVIDOTtt. I,: t AtailtAlc_- 1,th,k-E`e 

.14 6 11.6. 

FIX_E0C1 JEN 1:71kEilt 

[0038] *RBA tz.= ct U , 	-afIlAg 051)A Y 	9, C u 2,4P-1 (Cu—OSP Vpi, 

C u _hr..7.1<gt 7 5 v 	*h I., tc t 0)) tz.: 6 ki\ --C t, 	N i TOE CMS N 

i /A u rai, 	w ralIq N i /Pd/A u Wili) tz.-.60-C t, Ettkcol.3,ttLv 

z-Foivitto A 	(:.-_,fg_ta-crop-IfEH (tA,t- t —)1,75<likot -:_tt.c. 	-Eì tflIIJ 

Z.ILtz.-_ -D -Cla_hoDVJAJTaa)1E,13:-Dtsjyzo etc, 	LI-1,1-c6ut4 

PnO)R3Mfttz.:Ft‘ U-C (4:/1,7-LIMig_tR-MORfft 12-Coke, MT/kV 

LMCV1A(D!titto)ffilfttitc-ff. Z L..' L T, 	-OMPJ\ 6 /\) 	4,314.i, 

iiL 0 - tc:mr.2-NL\31T,L, iS2A;0,041:RINiCf-coz-r)1/PCLu\-D 

tc: .fiV,313/N 0) a rA t ii IV L tsZ . 

*14 ONIE0 

[0039] 1 	B G AN-ia 

2 	'a* 

3 	ttA,tc!/ J7° 	Ala 

4 	tV1,tc_'/ > 7 	XI1-a 

5 	iili1M-10)tt /1,k7J—)l, 

6 	-A-'1iir_Sflkov)1/5r— 	I- 

7 	aht-iiff 

8 	MaITIAR11101L-at 

9 	B G A %M.* 

1 0 	Cu6Sn5 0)11Eltiatg, 

WO 2014/002283 13 PCT/JP2012/066822 

. 0 5-0. 0 8 N i H% 

-£r£»JU K-D, 

% b tl ~b o 

[0038] ^fgBJtcJ; y, ^I4^IM0^Ji«>y, Cuts (C u—OS P | 

C u±tC7K;#tt7^,> tCBlNTts N i ii 

i / A u 11$S% N i / P d / A u 1B$i) IC&IAT t»N 14^1 lit 

5§ ~F® (D M ® tl 7c JE t± A, 7c # - J U }H& 3 tl £ „ £ »J 

£7c* dti^TiiM 

ICJ55; UT&A,/c$I$£g^-f UTlN/c^\ ^Tii* 

/cl^I^If ̂  0M M =& qT|g £ 4 § o 

m 
[0039] 1 B G Aqftqq 

2 

3 \&h,ti^yz? M-n 

4 it/x,td^yy° ^I4£-

5 HgJP itftOteA/Tctf-•;u 
6 •X K 

7 ^14 CHIF/T 
8 

9 B G AiSijm® 

1 0 C u 6 S n 5 CD^SPEfMt: 
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1115R0CIE 

[ii**1] BGACSPill 0):')a — JI/V&t:ER t'illid- 641., rd.friNEIIL L -C 

1E11 -ZtV1,tc_'t —JI/T-D ---C, 	A g 1 . 	6 —2. 	9 NE'%, 	C u 0 

. 	7 —O. 	8 NE'%, 	N i O. 	0 5 —O. 	0 8 NE'%, Rf,E13S n 75` 6 

tSZ tV1,7"c_' *ManR7 ' ) — tVlitc_' t — ll . 0 

Citi**2] 44,0V1,tc3Me , A g 1 . 9-2. 3 NE'%, C u O. 7-0. 

8 Ni'%, 	N i O. 	0 5 —O. 	0 8 NE'%, R3,13S n 75\ 6 1-SZtV1,tc_' 

*MIDEdi3RIA 1 Eilt,03R7 ') — tVlitc_' t — ll . 0 

Citi**3] 44,0V1,7-clIMY, A g 2. ONE'%, C u O. 	7 5 NE'%, N i 

0. 	0 7 NE %, Rf,E,13 S n 75\ 6 1-SZ tV1,tc_IMOMiii3RIA 1 ENCOM 7 

') -1,V1,7"L't —)1/0 

Cps 	r$4] ME tVlitc_IRM:.-_, 	Fe, Co, 	Pt 75` 6 illtR -,3_ tt.Z T-cA 1 fULE 

-E`igire 0. 	0 0 3 —0. 	1 Kli%)ili L tc a.' L 	ItiitiIL 	Z iiii** 

1 — 3 OkiNV11.75\ t:.--Eaa)tAitC!t —)1/0 

Citi**5] MEtVlitc_IRM:.-_, 	B i, 	I n, 	S b, 	P, 	G e 75\6 ittR -,3-q'tZT-c 

1 fEJ,;t_h 	aatT 0. 	0 0 3 -- 0 . 	1 NE %3, 	L, tc: z: L 	!tifft L 

z ,143RIA 1 — 3 a) kiNTtLIJN t:.--ENZOtVlitC!t —)I/0 

[iti**6] MilEtVlitc_'t —)1/1, , 	Ftfle 0 . 	1 m mJ,;t_h0)•11 -Z,143RIA 1 

— 5 a) kiNT41./3\ t::-Eaa3R7 ') —tVlitzL't —)1/0 

[iti**7] MilEtVlitc_'t —)1/1, , 	Ftfle0. 	3 m rni,;t_ha)•11 -Zid$3RIA 1 

— 5 a) kiNT41./3\ t::-Eaa3R7 ') —tVlitzL't —)1/0 

Citi**8] MilEtVlitc_'t —)1/1, , Ftfle 0. 	5 m mJ,;t_h0),11 - Z1,4** 1 

— 5 a) kiNT41./3\ t::-Eaa3R7 I) —tVlitt —)1/0 

[1$3RIA9] Iraq N i /Au r6:40-N„mraq N i / P cl / A u r6:4131i, Cu—OSP 

rd.friI75` 6 ilt.tR 1., tcrOPI 	Z 	:'J a —)1,awe:3-4 L -C6Vlitc_7° 

F --z51---e-D --c, 	,143RIA 1 —8 0)1,\T41.75`le:.:BENCONVIdL't 

—)1/CE11 OZ. tVlitc_'171 01- Z 	 h,tci~/ 7°)fihcj 

WO 2014/002283 14 PCT/JP2012/066822 

!t#©S6SS 
^111] BG A^pCS 

T, Ag 1. 6-2. 9|i% CuO 

. 7 — 0. 8|i% N i 0. 0 5-0. 0 811% 

lJ$©fpx7 'J — teA,7cJ!K—Jl/0 

tu SB t#: /u A g 1 . 9-2. 3|1% CuO. 7-0. 

8S1% N i 0. 0 5-0. 0 811% $|£PS 

1 IEi6©fpx7 'J 
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