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Fig. 1 Finite element model of PBGA package with un-
derfill
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Table 1 Material parameters
o, MR A THAA L L3y )
E/GPa " p/(kg.m™)
95.5Sn3.8Ag0.7Cu 47.01 0.40 7 300
Bh 130 0.28 2320
FR4 18.2 0.25 1 800
R g 15.5 0.25 1 800
BT 24k 22.3 0.3 1 200
K457 38 0.3 1 200
JEFE ] 4.9 0.35 1750
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Fig. 2 Equivalent stress distribution of stacked solder joints
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Fig. 3 Equivalent strain distribution of stacked solder joints
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Fig. 4 Stress distribution within key solder joint equivalent
with different assembly structures
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Table 2 Comparison of stress and strain with different
solder joint assembly structures
ik KNS o/MPa Fr KIVAE 8/( x107%)
TR T L2 A 4.17 8.38
oI SR B R AN 4.96 9.97
JE TR B SRR 1.41 2.83
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Table 3 Comparison of stress and strain with different

solder joint material

J SRR BB o/MPa FRINAS &/ ( x10 %)
Sn95.5A¢3.8Cu0. 7 1.41 2.83
Sn96. 5A¢3Cu0. 5 1.51 3.91
Sn-3.5Ag 1.15 1.72
Sn63Ph37 1.42 3.18
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Table 4 Comparison of stress and strain with different un-
derfill elastic modulus

IR AR E/GPa S RN T 0/MPa e R4S &/ ( x1073)

4.9 1.41 2.83
7.0 1.34 2.70
8.0 1.32 2.65
8.265 1.31 2.63
9.69 1.29 2.58
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Table 5 Comparison of stress and strain with different un-

derfill density
JEFEREEE p/ (kg-m ™) KIS o/MPa Fe AR &/( x10°%)
1.21 1.37 2.75
1.43 1.39 2.78
1.65 1.40 2.82
1.75 1.41 2.83
1.79 1.41 2.84
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