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(57) Abstract: The invention of the present application addresses the problem of providing a lead-free solder alloy, which
does not undergo the occurrence of cracking at a solder joint part even under such a severe environment (-40 ° C to 150
°C) where the difference in temperature between a warm condition and a cold one is intense and vibrations are applied,
the occurrence of a lift-off phenomenon upon the formation of through-holes and the occurrence of the formation of voids
upon the solder joining, and which can be melted satisfactorily even when the peak temperature at soldering is adjusted
to about 230°C. The lead-free solder alloy according to the invention of the present application contains 2 to 4% by mass
inclusive of Ag, 0.1 to 0.5% by mass inclusive of Cu, 1 to 3% by mass inclusive of Sb, 2 to 3% by mass inclusive of In,
0.01 to 0.05% by mass inclusive of Ni and 0.001 to 0.015% by mass inclusive of Co, with the remainder made up by Sn.
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Sn Ag Cu In Sb Ni Co Bi FNOfih

EHEH1 | BE | 3.0 | 0.5 | 2.0 | 3.0 |0.01 | 0.001 - -
Erafl2 | BE | 3.0 | 005 | 220 | 3.0 |0.02| 0.005 | — -
REFIS | BER 3.0 | 0.5 2.0 3.0 | 0.04 | 0.01 — -
EifFl4 | BE | 3.0 | 0.5 | 2.5 | 3.0 | 0.04| 0.01 — -
ShEfls | BE | 3.0 | 005 | 3.0 | 3.0 | 0.04 | 0.01 — -
Eiafle | B | 3.0 | 0.5 | 220 | 2.0 | 0.04 | 0.01 - —
EiEE7 | BE | 220 | 005 | 3.0 | 3.0 | 0.04 | 0.01 - -
=l | & | 3.0 | 0.3 | 2.5 | 3.0 | 0.04 | 0.01 - —
RiEFlO | BEER 4.0 | 0.5 3.0 3.0 |0.04| 0.01 — -
Eif10| BE | 3.0 | 0.4 | 2.0 | 3.0 | 0.04| 0.01 — -
Ehaf11| %% | 3.0 | 005 | 220 | 3.0 |0.05| 0.015 | — -
Ehf12| %% | 3.0 | 0.5 | 220 | 3.0 | 0.04 | 0.01 — | 0.005P
EiEf13| ®EH | 3.0 | 0.5 | 220 | 3.0 | 0.04 | 0.01 — | 0. 005Ga
EiaFl14 | BER 3.0 | 0.5 2.0 3.0 |0.04 | 0.01 — | 0. 005Ge
RiEFHI15 | BEER 3.0 | 0.5 2.0 3.0 |0.04 | 0.01 — | 0. OO5Fe
EiEf16| % | 3.0 | 0.5 | 220 | 3.0 | 0.04 | 0.01 — | 0. 005Mn
Ehaf17 | ®E% | 3.0 | 005 | 2.0 | 3.0 | 0.04 | 0.01 — | 0. 005Cr
=18 | ¥% | 3.0 | 005 | 220 | 3.0 | 0.04| 0.01 — | 0. 005Mo
gl | %E | 3.5 | 0.5 - 3.5 | 0.04 | 0.01 -
beEfpl2 | B®E | 3.0 | 005 | 20 | 3.5 | 0.04| 0.01 —
LEEEI3 | BE | 3.0 | 005 | 220 | 4.0 | 0.04 | 0.01 —
teEfl4 | BE | 3.0 | 0.5 | 25 | 4.0 | 0.04| 0.01 —
EeEEIs | BE | 3.0 | 005 | 3.0 | 3.5 | 0.04 | 0.01 —
g6 | BE | 3.0 | 0.5 | 3.0 | 4.0 | 0.04 | 0.01 -
HeEE7 | BE | 3.0 | 005 | 4.0 | 3.0 | 0.04 | 0.01 -
teEpls | BE | 3.0 | 0.7 30| 30 |0.04]| 0. 01 —
kgl | A | 3.0 1.0 | 3.0 | 3.0 | 0.04 | 0.01 —
L0 | FEER 1.0 | 0.5 | 220 | 3.0 |0.04| 0.01 —
kg1 | BE | 3.0 | 005 | 2.0 | 3.0 | 0.04| 0.01 .0
thExfFl12 | FEER 30| 0.5 2.5 3.0 |0.10| 0.01 —
LhEm13 | % | 3.0 | 005 | 2.5 | 3.0 | 0.04| 0.02 -
teERBI14 | BE | 3.0 | 005 | 25 | 3.0 — - —
th#Ef1s | B | 3.0 | 005 | 2.0 | 3.0 | 0.04 | 0.01 — 0. 1P
tk#xfp16 | BE | 3.0 | 005 | 220 | 3.0 | 0.04 | 0.01 — 0. 1Ga
HEsfsl17 | iR 3.0 | 0.5 2.0 3.0 | 0.04 | 0.01 — 0. 1Ge
thES18 | BE | 3.0 | 0.5 | 2.0 | 3.0 | 0.04 | 0.01 — 0. 1Fe
thEp1o | BE | 3.0 | 0.5 | 2.0 | 3.0 | 0.04 | 0.01 — 0. 1Mn
thERfFl20 | BE& | 3.0 | 005 | 20 | 3.0 | 0.04| 0. 01 - 0. 1Cr
LhEsfEl21 | BEER 3.0 | 0.5 2.0 3.0 |0.04 | 0.01 — 0. 1Mo

[0065]
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