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Fig.1 Schematic diagram of preparing solder joint samples
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Fig. 4 Strain—time curves of SAC0307-xBi micro-scale solder joints at different temperatures and 15 MPa: (a) 80 C; (b) 90 C; (¢)
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Table 1 Creep properties of SAC0307-xBi micro-scale solder joints at different temperatures and 15 MPa
w(Bi)/ 80 °C 90 °C 100 °C 125C
% tls £/107 s tls 107! tls £/107 5! tls £/107%s!
0 13320 1.19 10680 2.6 3420 7.8 600 2.80
1 24240 0.38 19380 9.7 11400 3.4 1380 1.16
3 39300 0.18 26040 4.6 19260 8.5 2160 0.70
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Fig. 5 Relationships between steady-state creep rate and

temperature of solder joints
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Table 2 Creep activation energy (Q) of SAC0307-xBi

micro-scale solder joints at 15 MPa

w(Bi)/% Linear slope/K ™' O/(kJ-mol ")
0 -9916 82.9
1 -10734 89.2
3 -11355 94.6
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Fig. 6 Strain—time curves of SAC0307-xBi micro-scale solder
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Table 3 Creep properties of SAC0307-xBi micro-scale solder joints at different stresses and 125 ‘C

w(Bi)/ 8 MPa 10 MPa 12 MPa 15 MPa
% tls £/107 5! tls £/107 ! t/s £/10°%s! tls £/10°%s!
0 9120 1.65 7080 2.3 3060 0.37 600 2.80
1 19500 0.63 8640 1.58 3660 0.26 1380 1.16
3 25380 0.35 15600 1.03 7560 0.23 2160 0.70
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Table 4 Creep stress exponent (n) of SAC0307-xBi micro-

scale solder joints at 125 ‘C
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Effect of Bi content on creep properties of
Cu/Sn-0.3Ag-0.7Cu/ Cu solder joints

YAO Zong-xiang"?, LUO Jian', YIN Li-meng®, WANG Gang?, JIANG De-ping®, XIA Wen-tang®

(1. State Key Laboratory of Mechanical Transmission, Chongqing University, Chongqing 400030, China;
2. School of Metallurgy and Materials Engineering, Chongqing University of Science and Technology,
Chongqing 401331, China;

3. College of Mechanical and Power Engineering, Chongqing University of Science and Technology,
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Abstract: The microstructure and creep properties of Bi-doped Cu/Sn-0.3Ag-0.7Cu (SAC0307)/Cu micro-scale solder
joints with diameter of 400 um and height of 200 um were investigated by optical microscope, scanning electron
microscope and dynamic mechanical analysis method. The results show that adding 1% (mass fraction) Bi element into
SACO0307 solder leads to the microstructural refinement, larger block of CusSns, non-uniform distribution of Ag;Sn and
small primary $-Sn grains. While the SAC0307-3Bi solder joints contain relatively smaller sizes of primary f-Sn grains,
also the IMCs appear much smaller than the examined joints with low Bi content. The IMC layer at the solder/Cu
interface changes from a large up-and-down scallop shape to the straight one. In addition, the creep property of
micro-scale solder joints was studied under 80—125 ‘C and 8—15 MPa. The activation energy (Q) of solder joints increase
from 82.9 kJ/mol to 94.6 kJ/mol, the stress exponent (n) increases from 4.48 to 4.73 when Bi content increases from 1.0%
to 3.0% (mass fraction), which indicates the increasing trends of the creep resistance and dominant deformation
mechanism of dislocation climb.

Key words: electronic packaging; low-Ag lead-free solder; micro-scale solder joint; creep; mechanical property
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