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Techniques for Analyzing Underfill Materials for Semiconductor Packages
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Semiconductor packages tend to become miniaturized and thinner. In parallel, problems such as increasing package
warpage or depression in interconnection reliability are exposed. Therefore, it is important to predict warpage and bump strain
with a high degree of accuracy and to implement these predictions in the design of material properties. In this work, we focused
on underfill materials for FC-BGA. We simulated and evaluated the influence of material property. As a result, we improved
analysis precision in terms of warpage and bump strain.
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BGADOHMER %, -1 ITALARMENS 2 7R3 Table 1 Specifications of FC-BGA for evaluation
Item Specification
Chip size 20.0X20.0X0.8 mm
Bump pitch 150 ym pitch area array
Bump count 16900 bumps
Substrate size 45.0X45.0X0.9 mm
v £ Underfill CEL-C-3730S
— . Core material E-700G(R)
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Fig. 2 Overview of FC-BGA for evaluation older resist 8
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Fig. 3 Simulation model for FEM analysis
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Fig. 6 lllustration of bump strain simulation
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Fig. 4 Underfill property imported to simulation
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Fig. 5 Comparison of warpage with simulation and evaluation
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Fig. 7 Relationship between bump strain & reliability
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