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Plastic characterization and performance of
Sn-Ag-Cu lead-free BGA solder joint
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Abstract: The nanoindentation was performed on the plasticity of Sn-Ag-Cu(SAC) lead-free ball grid array(BGA) solder
joint. The ratio of plastic strain to total strain was used to characterize the solder plasticity. SAC305/Cu, SAC0307 /Cu
and SACO0705BiNi/Cu component solder joints were compared in terms of dynamic hardness, creep resistance and
plasticity. The dynamic hardness of three kinds of solder decreases with increasing the penetration depth. For
SACO0705BiNi/Cu, the ultimate dynamic hardness is the highest, and the indentation depth is the smallest. Then, the strain
hardening phenomenon of SAC305/Cu is more obvious than that of the others. Thus, the order of creep resistance from
big to small is SAC0705BiNi/Cu, SAC305/Cu and SAC0307/Cu. The plasticities of SAC0705BiNi/Cu and SAC305/Cu
solder joints are similar. Compared with the other two types of solder, through adding Bi and Ni elements, the hardness
and solder creep resistance of SAC0705BiNi solder are improved, and the good plasticity is still maintained.
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Table 1 Indentation depth of different component BGA solder

joints
Component SAC305 SACO0307 SACO0705BiNi
Depth/um 4.689 5.130 3.627
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Table 2 Comparison of creep of different component BGA

solder joints
Component he/pm H./MPa
SAC305 0.3843 181.48
SAC0307 0.3852 164.91
SAC0705BiNi 0.1928 353.01
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logarithm relation of different component of BGA solder joints
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Table 3 oy values of different component of BGA solder joint

Component H/MPa E/MPa oy
SAC305/Cu 167.19 20118 0.9559
SAC0307/Cu 143.98 19440 0.9607
SAC0705BiNi/Cu 340.89 40160 0.9550
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