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(57) Abstract: Provided are a lead-free solder alloy, an electronic circuit mounting board, and an electronic control device.
The lead-free alloy serves as a means for allowing the heating conditions during soldering to be the same as or less than that
of Sn-3Ag-0.5Cu solder copper, for preventing cracks from spreading in solder joints even in harsh environments in which
there are dramatic differences between hot and cold as well as vibration loads, and for preventing cracks from spreading
in areas near the interface between a solder joint and the electrode of an electronic component even when creating solder
joints using an electronic component that has not been plated with Ni/Pd/Au or with Ni/Au. The lead-free solder alloy is
characterized by comprising 2.5-4 mass% Ag, 0.6-0.75 mass% Cu, 2-6 mass% Bi, 0.01-0.04 mass% Ni, and 0.01-0.04
mass% Co, the remainder being Sn, where the total content of Ni and Co is no more than 0.05 mass%.
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[31]
Sn Ag Cu Bi Ni Co S0l THEEEE
= a1 LR 3.0 0.7 2.0 0. 03 0. 01 - 217
Ehapl2 FRER 3.0 0.7 3.0 0. 03 0. 01 - 215
EheH13 AR 3.0 0.7 4.5 0. 03 0. 01 — 214
EiEfla HER 3.0 0.7 6.0 0. 03 0. 01 — 212
E 515 FEn 2.5 0.7 3.0 0. 03 0. 01 — 215
=il % ER 3.8 0.7 3.0 0. 03 0. 01 — 214
E 517 FEn 4.0 0.7 3.0 0. 03 0. 01 — 214
=il % ER 3.0 0.6 3.0 0. 03 0. 01 — 215
EHEI9 A 3.0 0.75 3.0 0. 03 0. 01 — 215
EHEH10 | FEE 3.0 0.7 3.0 0. 01 0. 01 — 215
EREHI11 | &SR 3.0 0.7 3.0 0. 04 0. 01 — 215
Emm12 | IR 3.0 0.7 3.0 0. 02 0.03 - 215
EREHI13 | FBER 3.0 0.7 3.0 0. 03 0.02 — 215
EiEf14 | ELR 3.0 0.7 3.0 0. 02 0.02 — 215
EMEHI15 | FEER 3.0 0.7 3.0 0. 03 0. 01 0. O5P 215
EiEf16 | LR 3.0 0.7 3.0 0. 03 0. 01 0. 05Ge 215
SEREHI17 | FEER 3.0 0.7 3.0 0. 03 0. 01 0. 05Ga 215
EHEH18 | FEER 3.0 0.7 3.0 0. 03 0. 01 0. O5Fe 216
EHEH19 | B 3.0 0.7 3.0 0. 03 0. 01 0. 05Mn 215
20 | FEER 3.0 0.7 3.0 0. 03 0. 01 0. O5Cr 216
EhEm21 | I 3.0 0.7 3.0 0. 03 0. 01 0. 05Mo 216
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[0069]

[£2]
Sn Ag Cu Bi Ni Co Z O B ot
HeB A1 LR 3.0 0.7 — 0. 03 0. 01 — 219
a2 TRER 3.0 0.7 1.0 0. 03 0. 01 — 218
BRI 3 TR ER 3.0 0.7 7.5 0. 03 0. 01 — 211
teEp4 P ER 2.0 0.7 3.0 0. 03 0. 01 — 217
Ee 8IS AR 4.5 0.7 3.0 0. 03 0. 01 — 213
te B B16 TR 3.0 0.5 3.0 0. 03 0. 01 - 216
HeBH17 TR 3.0 0.8 3.0 0. 03 0. 01 — 2156
HeE: 518 REB 3.0 0.7 3.0 — 0. 02 — 216
Al TEER 3.0 0.7 3.0 0. 06 0. 01 - 216
teEEI10 | FRER 3.0 0.7 3.0 0. 02 — — 215
HEEI11 | EE 3.0 0.7 3.0 0. 01 0. 06 - 216
12 | EESR 3.0 0.7 3.0 0. 03 0. 01 0.1P 215
HEERBI13 | TSR 3.0 0.7 3.0 0. 03 0. 01 0. 1Ge 215
ERGBI14 | SR 3.0 0.7 3.0 0. 03 0. 01 0. 1Ga 214
LLERFI15 | TEER 3.0 0.7 3.0 0. 03 0. 01 0. 1Fe 216
EEsI1e | HER 3.0 0.7 3.0 0. 03 0. 01 0. 1Mn 216
EEBI17 | ERER 3.0 0.7 3.0 0. 03 0. 01 0. 1Cr 216
teESI18 | FEER 3.0 0.7 3.0 0. 03 0. 01 0. 1Mo 217
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EOMRERY L L THBRTFNTEEVE UBANMBREINDETHELL

o TLTHEBROEZRALE

AT E#EICTEFHE L 7=,
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X gHRMEDOHREDH Y
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[%3]
(NI T7RERR (2)>r7HBERER (8) (4)
so 1 DITHEE S0 s LITREE Sn&)?é?SfDN SHRED
ETE(%) BETRG) | IFATZREEER HER
EHEHI 60. 2 48. 3 19. 8 90. 3 84. 0 7.0 0 0
EE2 60. 9 49 8 18. 2 94 1 87. 1 7.4 o) o)
EHEHI3 65. 0 55. 8 14. 2 98. 4 87.8 10. 8 O O
EEhl4a 70. 2 56. 2 19. 9 103.5 | 84.7 18. 2 @) o)
EHEHI5 59. 2 47.8 19. 3 92. 2 79. 7 13. 6 O O
EHHI6 61.1 50. 6 17.2 94. 6 87. 6 7. 4 O O
EhEH7 62.7 51.5 17. 9 96. 2 84. 9 11.7 O O
EHEHI8 61. 1 49. 3 19. 3 94. 2 86. 1 8.6 O O
EHaHIo 60. 5 50. 1 17.2 93. 2 88. 2 5.4 O O
EWEFI10 | 60. 8 48. 8 19. 7 93. 8 81.0 13. 6 O o)
EHERFIT 60. 5 49. 7 17.9 92. 0 85. 2 7.4 0] @)
EWEHI12 | 61.5 50. 7 17. 6 91. 9 83. 0 9.7 O O
EREHI13 | 61.0 51.0 16. 4 93.0 83. 7 10.0 O O
EWEF14 | 61.3 50. 2 18. 1 92. 8 84. 3 9.2 O @)
EHEFIS | 60.0 48. 4 19. 3 92. 1 83. 2 Q9.7 O O
EHEFI16 | 62. 1 51.2 17. 8 95.0 88. 8 6.5 O O
EREHI1T7 | 59.5 49, 2 17. 3 93.9 85. 0 9.5 O O
EWEHI18 | 58.3 47.2 19.0 93. 1 84. 5 9.2 O O
EREHI19 | 60. 4 50.0 17. 2 93.5 83. 9 10. 3 O O
EHEHI20 | 60. 1 49. 5 17.6 93.0 81.2 12. 7 O O
EHafl21 60. 2 49. 8 17.3 93. 4 84. 9 9.1 O O
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(M z7RERE (2) 7 EEHRER (3) (4)
S0 S1 LT SO S1 7S sn&)?és_o N iﬂﬂbfé
ETER(%) ETER(%) | IFATESEER o

Hegg I 56. 6 8.6 84.8 78. 9 32. 4 58. 9 O O
B2 58. 1 37.3 35.8 85. 4 62. 4 26.9 O O
2 d 3k 73. 2 40. 0 45, 4 108.2 | 59.1 45, 4 O O
LR B4 58.5 39. 2 33.0 90. 0 76. 2 15. 3 O O
HEHIS 59. 9 43. 3 27.7 92. 2 73.0 20. 8 O O
g e 61. 2 48. 9 20. 1 93.8 84. 8 9.6 O O
teEz 7 60. 7 44. 4 26. 9 94. 0 84. 2 10. 4 o) O
tEE I8 60. 0 46. 5 22.5 91. 3 80. 9 11.4 X O
J=d 3] 60. 8 49. 4 18. 8 91.7 84.0 8. 4 O x
H#Ep110 | 60.5 45, 3 25. 1 90. 9 83. 1 .6 X O
HEE {11 1 61.5 51.3 16. 6 92.0 85. 5 1 O x
tbEfF12 | 58,2 29.1 50. 0 91. 1 45, 4 50. 2 o) O
teEMFI13 | 60.0 29.0 51. 7 91. 9 47.2 48. 6 o) O
El14a | 57. 4 27.7 51.7 90. 8 42, 2 53. 5 O @)
LtEEFI15 | 55.3 27.0 51.2 90.0 39.3 56. 3 O O
teEHl1e | 58. 1 25 4 56. 3 91.0 41.1 54.8 6] O
teEMFI1T7 | B59. 2 27.5 53. 5 90.6 | 40.9 54. 9 O @)
EeE5I18 | 58. 2 27. 2 53. 3 91.4 | 42.4 53. 6 o) O

PLEICRTEY . ERBICRZE7 ) —FALERERAVWTER LIFA
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BEARIET CORFREHINFMRR VY  7THEEOETIFIMREHEL
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