wo 2017/164194 A1 | ]IV 000 0O OO

12) FEFBAENICE DV T AR S -ERERE

(19) 1t SR ANHOF 47 1 >
S % TR |||”|IWLQHI|I:|!|£| O 0
; 10) ERELRES
43) ERARAB :55
WO 2017/164194 A1
2017 &£ 9 A 28 H(28.09.2017) WIPO | PCT
61 EERYSHS5E: (NAKANO Takeshi); T 3580032 3% E & A B3zl
B23K 35/26 (2006.01) C22C 13/02 (2006.01) TER16FMM2 HARXLEFILSEFERAME
B23K 35/363 (2006.01)  HOSK 3/34 (2006.01) FFTIN Saitama (JP). Y 2 (HORI Atsushi); T
C€22C 13/00 (2006.01) 3580032 S E R )”\ RImRIL7 R 1 6 &2 #K
Q) EREEES: PCT/JP2017/011284 HI;E i % &:ﬁ@ :ﬁ,& Fﬂif;ﬁ _I—Vf‘} Ssgf)l(t)agaig PE)"
(22) EEHREER: 2017 &£ 3 A 21 H(21.03.2017) i#%}ﬁiﬁ]%’%@%6§f&2 H‘:Etﬁ*i?é%
=- - L1ER F Saitama (JP). R B
25) Bg H FED EFE: H ZFEE (MUNEKAsV%;(murika)%*'I_:E%EMZl i%f‘.% ié ﬁj‘? Fﬁgﬁ
R AFHDEEE: iE W7 E16 2 et 2 LS BERTA
6 ERA EE?O) A% EEFTIN Saitama (JP). ;"L E X ﬁ?MARUYAMZ
(30) BIELIET—4: Daisuke); T 3580032 B EERAMMBILYIE16F
458 2016-057712 2016 &£ 3 B 22 H(22.03.2016)  JP o #HXLHZLSEERARSZSERA Sait-
458 2016-182809 2016 £E 9 A 20 H(20.09.2016)  JP ama (JP).

458 2016-224592 2016 £ 11 A 17 H(17.11.2016)  JP . . —_ -
#EE 2017-015245 2017 € 1 B 31 B3101.2017)  Jp (74 REA KB FF(OTA Yoko); T 1020092 HRH

FREARER2—-12 EMEBEMAaI—TF50

any HEA: BXRHZ LS %WQLTQ%U%A %9; 28 MEAIMBAEZEAT Tokyo UJP).
PORATION) [JP/JP]; T 1788511 R IR EBIFEE K _ \
R1TH 1%%4]’31-%‘ Tokyo(JPfl HRR B @) EEE ERTROLZVRY ., £2TOREDEARR
_ FE A A HE): AFE, AG, AL, AM, AO, AT, AU, AZ, BA,
(72) FBAE: FH 1t (ARAI Masaya); T 3580032 35 BB, BG, BH, BN, BR, BW, BY, BZ, CA, CH, CL, CN,
FREAMTHLSE1 6&H2 HARHTL CO, CR, CU, CZ, DE, DJ, DK, DM, DO, DZ, EC, EE, EG,
SHEMABEEFRMAN Satama JP). % & ES, FI, GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, IL,

[(fEH]
(54) Title: LEAD-FREE SOLDER ALLOY, FLUX COMPOSITION, SOLDER PASTE COMPOSITION, ELECTRONIC CIR -
CUIT BOARD AND ELECTRONIC CONTROL DEVICE

G4 RBEDZH TV —BFAERE. 75 v 7 AW, YILIR—X MY, EFREBRERELUVE
FHIEHEE

10

/1

.

100

(57) Abstract: The purpose of the present invention is to provide the following: a lead-free solder alloy which can suppress develop -
ment of cracks in soldered junctions even in harsh environments in which large temperature differences occur and the vibration is
placed on load, for example, and which can suppress development of cracks close to interfaces even when using electronic compon -
ents in which Ni/Pd/Au plating or the like is not carried out; a solder paste composition which can suppress the occurrence of voids
in soldered junctions even if a solder alloy powder containing highly oxidizing alloy elements is used, which can further suppress
development of cracks in soldered junctions, which can restrain the occurrence of solder balls and which can exhibit good printabil -
ity; and a soldered junction and an electronic circuit board and electronic control device having same. In order to achieve this pur-
pose, this lead-free solder alloy is characterized by containing 2-3.1 mass% of Ag, 1 mass% or less of Cu, 1-5 mass% of Sb, 3.1-4.5
mass% of Bi and 0.01-0.25 mass% of Ni, with the remainder comprising Sn.
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Sn Ag Cu Bi In Sb Ni Co ZFMOith
EMEFHN | %S | 3.0 | 0.5 | 3.0 — 1.0 |0.03 - —
EiEfl2 | %E | 3.0 | 0.5 | 3.0 — 2.0 |0.083 — —
EHEFHS | ®EE | 3.0 | 0.5 | 3.0 — 5.0 |0.03 — —
EHEFI4 | BHE | 1.0 | 0.5 | 3.0 — 3.0 |0.03 — —
Ehs | %& | 1.0 | 0.5 | 3.0 — 5.0 | 0.03 — —
EiEfle | & | 3.1 | 0.5 | 3.0 — 3.0 |0.03 — —
EHEE7 | %E | 3.1 | 0.5 | 3.0 — 5.0 |0.03 - -
EHEFI8 | ®E | 3.0 | 0.7 | 3.0 — 3.0 |0.03 — —
EHEFlo | ®& | 3.0 | 0.7 | 3.0 — 5.0 |0.03 — —
EmEHI10 | %& | 3.0 | 1.0 | 3.0 — 3.0 |0.03 — —
EHEFI11 | %EER | 3.0 | 1.0 | 3.0 — 5.0 | 0.03 — —
EHEF12 | % | 3.0 | 0.5 | 0.5 — 3.0 |0.03 — —
EMEHI1S | ®EE | 3.0 | 0.5 | 0.5 — 5.0 | 0.03 — —
EhEF14 | %S | 3.0 | 0.5 | 4.5 — 3.0 |0.03 — —
EEHI15 | %S | 3.0 | 0.5 | 4.5 — 5.0 | 0.03 — -
EMEHl16 | %E | 3.0 | 0.5 | 3.0 — 3.0 | 0. 01 — —
EHEFI1T7 | SR | 3.0 | 0.5 | 3.0 — 3.0 |0.25 — —
EiEHI18 | ®EE& | 3.0 | 0.7 | 3.5 — 1.5 | 0.03|0. 001 —
EhEF19 | %ER | 3.0 | 0.7 | 3.5 — 2.0 |0.03]|0.001 —
EMEHI20 | & | 3.0 | 0.7 | 8.5 — 3.0 |0.03|0.001 —
ErEfl21 | % | 3.0 | 0.7 | 3.0 — 3.0 |0.03]| 0.01 —
EhEHl22 | %E | 3.0 | 0.7 | 3.0 — 3.0 |0.03| 0.25 —
EhEFI23 | & | 3.0 | 0.7 | 3.1 — 3.0 |0.03|0.008 —
EhEf24 | % | 3.0 | 0.7 | 3.2 — 3.0 |0.03|0.008 —
EHEHI25 | %S| 3.0 | 0.7 | 3.2 .0 | 3.0 |0.03|0.008 —
EhEpl2e | EE | 3.0 | 0.7 | 3.2 3.0 |0.03|0.008 —
EMEf27 | H& | 3.0 | 0.7 | 3.2 — 3.0 |0.03|0.008| 0.05P
EiEH28 | & | 3.0 | 0.7 | 3.2 — 3.0 |0.03|0.008| 0.05Ge
EHEH29 | EE | 3.0 | 0.7 | 3.2 — 3.0 |0.03|0.008| 0.05Ga
EHEHS0 | ®E | 3.0 | 0.7 | 3.2 — 3.0 |0.03|0.008| 0. 05Fe
EHEH31 | EE | 3.0 | 0.7 | 8.2 — 3.0 |0.03|0.008| 0. 05Mn
EiEF32 | & | 3.0 | 0.7 | 3.2 — 3.0 |0.03|0.008| 0.05Cr
EHEM33 | EE | 3.0 | 0.7 | 3.2 — 3.0 |0.03|0.008 | 0. 05Mo

[0089]




WO 2017/164194 29 PCT/JP2017/011284

[0090]

[£2]

Sn Ag Cu Bi In Sb Ni Co FNith
te&pF | %S| 3.0 | 0.5 | 3.0 — 0.5 ] 0.03 — —
teEifpl2 | ®E | 3.0 | 0.5 | 3.0 — 6.0 | 0. 03 — —
LIS | %E | 0.5 | 0.5 | 3.0 — 2.0|0.03 — —
tbEfpl4 | %E | 0.5 | 0.5 | 3.0 — 5.0 |0.03 — —
thEpls | %8 | 3.0 | 1.5 | 3.0 - 2.0|0.03 — —
th#fsle | %= | 3.0 | 1.5 | 3.0 — 5.0 |0.03 — —
te#kF7 | ®& | 3.0 | 0.5 |5.0| — 2.0 0.03 — —
te#ifls | #%EH | 3.0 | 0.5 | 5.0 — 5.0 | 0.03 — —
thEpFlo | %E | 3.0 | 0.5 | 3.0 — 3.0 — — —
tb#410 [ & | 3.0 | 0.5 | 3.0 | -— 3.0| 0.3 — —
N1 | BRE | 4.0 | 0.5 | 4.5 - 5 0|0.03 — —
EEEpI12 | & | 3.0 | 0.7 | 3.2 — 3.0/0.03| 0.3 —
tb#xf513 | 7% | 3.0 | 0.7 | 3.2 | 6.5 | 3.0|0.03|0.008 —
tEEpl14 | BB | 3.0 | 0.7 | 3.2 — 3.0 | 0.03]|0.008 0. 1P
th&ifFI15 | %3 | 3.0 | 0.7 | 3.2 — 3.0/0.03|0.008| 0.1Ge
tbEpl1e | & | 3.0 | 0.7 | 3.2 — 3.0/0.03|0.008| 0.1Ga
th&F17 [ %3 | 3.0 | 0.7 | 3.2 — 3.0{[0.03|0.008| O.1Fe
EEEpI1e | & | 3.0 | 0.7 | 3.2 — 3.0/0.03|0.008| 0.1Mn
th#fH1o [ B3| 3.0 | 0.7 | 3.2 — 3.0[0.03|0.008| 0. 1Cr
EbEiHI20 | 5%&5 | 3.0 | 0.7 | 3.2 — 3.0|0.03|0.008| 0.1Mo
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