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Table1 Greep parameters of Garofalo-Arrhenius model for Sn-Ag-Cu brazing metal

Brazing material A o n Q/kJ/mol Ref.
Sn-1.0Ag-0.3Cu 3.1x10* 0.0576 5.1 45 [21]
Sn-1.0Ag-0.3Cu-2.0Zn 1.5%10 0.057 58 5.9 455 [21]
Sn-1.0Ag-0.3Cu-3.0Zn 7.5x10° 0.057 28 6.3 48 [21]
Cast: 6.1 Cast: 497
Sn-3.0Ag-0.5Cu - - [23]
Aged: 4.9 Aged: 2248
Sn-3.4Ag-1.0Cu-3.3Bi - - Cost: a4 Cast: 8329 [23]
Aged: 3.0 Aged: 4846
Cast: 3.3 Cast: 6145
Sn-3.4Ag-4.8Bi - - [23]
Aged: 2.9 Aged: 594+
Sn-Ag-Cu-Bi-Sh 3.0x10* 0.03 35 65 -
Sn-Ag-Cu 5.75x10° 0.03 7.8 70 -
25°C:0.03385 25°C:54 50.5 -
Sn-3.0Ag-0.5Cu - 75 °C:0.037 71 75°C:5.1 - -
110 °C: 0.0500 110 'C: 4.5 - -
25 °C: 0.036 36 25°C:5.6 63.1 -
Sn-3.0Ag-0.5Cu-ZnO - 75 °C:0.040 63 75°C:53 - -
110 °C: 0.047 47 110 'C: 4.9 - -
Sn-1.0Ag-0.5Cu 2.8x10™ 0.058 11 7.1 44.0 -
Sn-1.0Ag-0.5Cu-0.35SiC 6.9x10" 0.061 59 8.3 525 -
Sn-1.0Ag-0.5Cu-0.75SiC 1.12%10" 0.055 59 7.3 46.0 -
Sn-8Zn-3Bi 2.47x10° 0.0336 4.1 55.4 -
Sn-8Zn-3Bi-0.5Sh 1.47x10° 0.0327 3.3 66.2 -
Sn-8Zn-3Bi-1.0Sh 2.0010° 0.0339 4.2 73.8 -
Sn-8Zn-3Bi-1.5Sh 3.91x10° 0.0337 3.7 89.3 -
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Fig.3 TEM microstructures of Sn-Ag-Cu-Ni-Ge brazing material: (a) initial state and (b) structure after creep (398 K/5 MPa/550 h)%!
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Development of Creep Behavior of Lead-free Solders and
Solder Joints in Electronic Interconnection

Zhang Liang*, Han Yongdian?, Yin Limeng®, Hu Xiaowu*, Sun Lei®
(1. School of Materials Science and Engineering, Xiamen University of Technology, Xiamen 361024, China)
(2. School of Materials Science and Engineering, Tianjin University, Tianjin 300350, China)
(3. School of Metallurgy and Materials Engineering, Chongging University of Science & Technology, Chongging 401331, China)
(4. School of Mechanical Electrical Engineering, Nanchang University, Nanchang 330031, China)
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Abstract: For the creep failure of lead-free solders and solder joints in recent years, the creep deformation behavior and its application in
reliability of solder joint were reviewed. Firstly, the creep behavior of lead-free solders was systematically introduced, and the creep modification
mechanism of lead-free solders bearing alloying elements or particles was discussed. Secondly, the creep behavior of solder joints was reviewed,
and the research progress about the influence of solder joint composition and substrate materials on the creep behavior of solder joints was
analyzed. Furthermore, for specific electronic devices, the creep response and fatigue life prediction of solder joints based on finite element
method were analyzed by finite element simulation, and the reliability of solder joints was evaluated. Finally, the future development of creep
behavior of lead-free solder and solder joint was prospected, and the existing problems and solutions were analyzed to provide theoretical support
for further research on solder joint reliability.
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