
(12) 	t fag z 	-C 11'd 41. 1=1 ffl SA ..,, 
(19) •t 	6/9  Ph 	itfami 	, 	

111111111111110110101011111010111110 011111111010111 0111011111111111110111111 a iit*Az. 

(43) iiimw5im El 	 ........ 	 (10) lisvi.m*i-4 
........"- 2014 *1 	 WO 2014/002283 Al 3 H(03.01.2014) 	— wiPO I PCT 

(51) 1111MlitiM: 	 A Tokyo (JP). TT,*1 	Y (NOMURA Hikaru) [JP/JP]; 
B23K 35/26 (2006.01) 	HO1L 21/60 (2006.01) 	 T 1208555 *rliZ IL-  g 	it 4A. P OTT 2 3 # it 
C22C 13/00 (2006.01) 	H05K 3/34 (2006.01) 	 .1±1MIIt*Tt-A- ±i)9 Tokyo (JP). 
C22C 13/02 (2006.01) 

(81) to tI ll (A 7T7 	td:0 	oIR L), ±-CoftM0111Alg 
(21) 111*Wa*-4: 	 PCT/JP2012/066822 	a e 17 hI ); AE, AG, AL, AM, AO, AT, AU, AZ, BA, 

(22) lillig 	Na El : 	2012 	6 	30 El 	 BB, BG, BH, BR, BW, BY, BZ, CA, CH, CL, CN, CO, 
30.06.2012 ( 	)  

CR, CU, CZ, DE, DK, DM, DO, DZ, EC, EE, EG, ES, FI, 
(25) ililiga0ISSE: 	 El*SE 	GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, IL, IN, IS, 

JP, KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK, LR, LS, 
(26) EN WAORSE: 	 El*SE 	LT, LU, LY, MA, MD, ME, MG, MK, MN, MW, MX, 

(71) mg A (*m 	n < ±C0tgitIlltz-Do-c): =•ft 	MY, MZ, NA, NG, NI, NO, NZ, OM, PE, PG, PH, PL, PT, 

J I 	t* A -A- 	(SENJU METAL INDUSTRY 	QA, RO, RS, RU, RW, SC, SD, SE, SG, SK, SL, SM, ST, 

CO., LTD.) [JP/JP]; T1208555 E43liZ1 g 	'ft4A 	SV, SY, TH, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, 

PRI 2 3 #it Tokyo (JP). 	 VC, VN, ZA, ZM, ZW. 

(72) RIElAt; 8,:ktf 	 (84) Mt iii (A7T7 0 td:OP,R I') . ± -C.  Ofte0r/-421g 

(75) RIElAt/VEA (*Iill."---DO-00,11-): Ill* 	X-P.A 	a eTd.  hI): ARIPO (BW, GH, GM, KE, LR, LS, MW, 
MZ, NA, RW, SD, SL, SZ, TZ, UG, ZM, ZW), 	— 5 (YAMANAKA Yoshie) [JP/JP]; T 1208555 *:':4(iZ 

Pcg 	.1±4APIIIT 2 3 #1.-th 	.ft1MiI-A.-±1)9 	7 (AM, AZ, BY, KG, KZ, RU, TJ, TM), 	— IZI V / 

Tokyo (JP). It rE, 	N (TACHIBANA Ken) [JP/JP]; -T 	(AL, AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, 

1208555 	4fiZ it g 	it 0 ri FrT 2 3 # it 	 GB, GR, HR, HU, IE, IS, IT, LT, LU, LV, MC, MK, MT, E4I 
it 	JR 1 	-A- 	p9 	Tokyo (JP). 	ii 111 	I. 	NL, NO, PL, PT, RO, RS, SE, SI, SK, SM, TR), OAPI I 	 % = 

— 
(YOSHIKAWA Shunsaku) [JP/JP]; T1208555 * 	

(BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR, 
:':41i 

ZIL-g 	.1±4APIIIT 2 3 #1.-th 	•ftlXiI-A.-± 	NE, SN, TD, TG). _ 

[lIN.'X] 

(54) Title: LEAD-FREE SOLDER BALL 

154) RBA C.A *r,  : ta 7 1) —Itivtlt —)1. = 

[E12

1 

 
= 

:::::::::„................,............................,,,,,,,::::.,:::::.:.::.:: 	.. .... = 
_ 

• . 
= 

= _ 

iiiii 

	

...:::. 	. 

	

. .. 	_.... — 
9  - . 

_ ::,,Nbtpc) 	?;,,,C4,-1 	:,..c,‘ 	Vic X....3m.P. 	035,b; 

11 

M (57) Abstract: Provided is a solder ball that suppresses interfacial peeling at the bonding interface of the solder ball and suppresses 
GO non-fusion that occurs between the solder ball and a solder paste. The solder ball can be used for both a Ni electrode section having 
N ei Au plating or the like, and a Cu electrode section having a water-soluble organic solderability preservative coated on Cu. This inven - 

tion pertains to a lead-free solder ball for electrodes for BGA and CSP, having 1.6-2.9 mass% Ag, 0.7-0.8 mass% Cu, 0.05-0.08 
© mass% Ni, and the remainder comprising Sn. The lead-free solder ball has both excellent heat fatigue resistance and excellent drop 
71. impact resistance, even when the bonded printed circuit board is a Cu electrode or is a Ni electrode using Au plating or Au/Pd plat - 
I ing in the surface treatment thereof. In addition, a total of 0.003-0.1 mass% of at least one type of element selected from among Fe, 
0 
" 

Co, and Pt or a total of 0.003-0.1 mass% of at least one type of element selected from Bi, In, Sb, P, and Ge can be added to this com-
position. 
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(57) Abstract: Provided is a solder ball that suppresses interfacial peeling at the bonding interface of the solder ball and suppresses 
non-fusion that occurs between the solder ball and a solder paste. The solder ball can be used for both a Ni electrode section having 
Au plating or the like, and a Cu electrode section having a water-soluble organic solderability preservative coated on Cu. This inven -
tion pertains to a lead-free solder ball for electrodes for BGA and CSP, having 1.6-2.9 mass% Ag, 0.7-0.8 mass% Cu, 0.05-0.08 
mass% Ni, and the remainder comprising Sn. The lead-free solder ball has both excellent heat fatigue resistance and excellent drop 
impact resistance, even when the bonded printed circuit board is a Cu electrode or is a Ni electrode using Au plating or Au/Pd plat -
ing in the surface treatment thereof. In addition, a total of 0.003-0.1 mass% of at least one type of element selected from among Fe, 
Co, and Pt or a total of 0.003-0.1 mass% of at least one type of element selected from Bi, In, Sb, P, and Ge can be added to this com­
position. 
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