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(87) Abstract: The purpose of the present invention is to provide: a lead-free solder alloy with which progression of
cracking in solder joints can be suppressed even in a rugged environment with severe differences between hot and cold
and with a vibration load and, even when soldering is performed using electronic components that do not have Ni/Pd/Au
plating, progression of cracking in the vicinity of solder joints with electronic components can be suppressed; an electronic
circuit board having solder joints formed using the lead-free solder alloy; and an electronic control device. To achieve this
purpose, this led-free solder alloy is characterized by including 1 — 4% by weight Ag, 1% by weight or less Cu, 3 — 5%
by weight Sb, and 0.01 — 0.25% by weight Ni, with the remaining portion being Sn.
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. EREH DSRREI2 4 RULLEFI 1551 9ICHRDIBVILIR—Z ~ME

A& ER L 7,
[0062] [F*1]
Sn Ag Cu In Sb Ni Co FNih
EmEfl1 [ % | 3.0 | 0.5 — 3.0 |0 03 — —
EiEfl2 | %88 | 3.0 | 0.5 — 3.5 |0.03 — —
EMEHS [ %E | 3.0 | 0.5 — 4.0 |0.03 — —
EEfl4 [ %8 | 3.0 | 0.5 — 5.0 |0.03 — —
EMEfIS [ %8 | 1.0 | 0.5 — 3.0 |0.03 — —
EhEfle | %S| 1.0 | 0.5 — 5.0 |0. 03 — —
EMEF7 [ %S | 4.0 | 0.5 — 3.0 |0. 03 — —
EmEfls [ %8 | 4.0 | 0.5 — 5.0 |0.03 — —
EMEflo | %8| 3.0 | 1.0 — 3.0 |0. 03 — —
EHEHI10 [ EE | 3.0 | 1.0 — 5.0 |0 03 — —
EHEFI11 | %88 | 3.0 | 0.7 — 4.0 |0.01 — —
Ehf12 | %8 | 3.0 | 0.7 — 4.0 |0.25 — —
EHEFI13 | 7%&8 | 3.0 | 0.7 — 4.0 |0.03|0.001 —
EhEfFI14 | 7%&8 | 3.0 | 0.7 — 4.0 |0.03|0.008 —
Ehf15 | 7&& | 3.0 | 0.7 — 4.0 |0.03| 0.25 —
Ehefl16 | EE | 3.0 | 0.5 [ 3.0 | 4.0 |0.03|0.008 —
EiEF17 | %2 | 3.0 | 0.5 | 6.0 | 4.0 |0.03|0.008 —
EHEBl18 | %& | 3.0 | 0.5 — 4.0 |0.03|0.008| 0.05P
EHEHI19 [ %E | 3.0 | 0.5 — 4.0 |0.03|0.008| 0.05Ge
EhEfH20 | %8 | 3.0 | 0.5 — 4.0 |0.03|0.008| 0.05Ga
EHEGI21 [ %E& | 3.0 | 0.5 — 4.0 |0.03|0.008| 0.05Fe
EhEfl22 | %8 | 3.0 | 0.5 — 4.0 |0.03|0.008| 0. 05Mn
Ehel23 | %& | 3.0 | 0.5 — 4.0 |0.03|0.008| 0.05Cr
Eirf24 | %& | 3.0 | 0.5 - 4.0 |0.03|0.008| 0. 05Mo

[0063]
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[£2]
Sn Ag Cu In Sb Ni Co FDith
Lb#fH1 | 5EE | 3.0 | 0.5 - 0.5 | 0.03 — —
teEkfgle [ 5%%& | 3.0 | 0.5 — 6.0 |0.03 — —
L83 | 5%& | 0.5 | 0.5 — 3.0/ 0.08 — —
Lb#kfhla | 5%& | 0.5 | 0.5 — 5 0|0 .03 — —
LE#fs | 5%8 | 4.5 | 0.5 — 3.0/ 0.03 — —
LtbEple [ 5%&8 | 4.5 | 0.5 — 5.0|0.03 — —
Lh#kfF7 | 5%& | 3.0 | 1.5 — 3.0/0.08 — —
Lhggfhs | 5%&8 | 3.0 | 1.5 — 5.0|0.03 — —
LhExflo | 7%& | 3.0 | 0.5 - |4.0| - — —
teEHI10 | 5%&EB | 3.0 | 0.5 — 40| 0.3 — —
teEBI11 | %&B | 3.0 | 0.5 — 4.0/0.03| 0.3 —
tegfp12 | & | 3.0 | 0.5 | 6.5 | 4.0 | 0.03|0.008 —
LeEBI13 | %EB | 3.0 | 0.5 — 4.0 |0.03|0.008 0. 1P
LteEpi14a | %5 | 3.0 | 0.5 — |4.0/0.03|/0.008]| 0.1Ge
te#zp1s | %EB | 3.0 | 0.5 — 4.0/0.083|/0.008| 0.1Ga
te#zfpi1e | 3%& | 3.0 | 0.5 — 4.0|0.083|0.008| 0. 1Fe
LEF17 [ 5% | 3.0 | 0.5 - 4.0/0.083|0.008| 0.1Mn
teEp18 | 7%&R | 3.0 | 0.5 — |4.0/0.03|0.008| 0. 1Cr
te#zpi1o | %&B | 3.0 | 0.5 — 4.0/0.03|0.008| 0. 1Mo
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