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Prediction of the Warpage for Large-scale Semiconductor Package
Using Equivalent Model Considering the Anisotropic
Thermomechanical Properties Based on Multi-physics Simulation

Woong-Kyoo Yoo*, Jeong-Hyeon Baek*, Jong-Whi Park*, Hak-Sung Kim***'

ABSTRACT: With the rise of new industrial paradigms such as AI and autonomous driving, semiconductors have
become essential components across various platforms, from data centers to personal devices. As demands for high
performance, high integration and lightweight packaging grow, challenges such as warpage arise due to large-area
structures and heterogeneous materials. Although simulation-based warpage prediction methods have been developed,
fully reflecting high-resolution circuit patterns in finite element model leads to excessive mesh counts, increasing
computational cost and reducing numerical stability. To overcome these issues, in this research, proposal of the
modeling approach that specifies Cu pattern orientation and density in each region of high-resolution circuit images.
These analyzed results are used to construct an equivalent model with effective anisotropic thermo-mechanical
properties. This method enables efficient thermo-mechanical analysis while preserving key circuit characteristics,
allowing accurate warpage prediction in semiconductor packages.
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Initial

Table 1. Viscoelastic properties of PPG

# Pi E; (Gpa)
1 3E-15 0.044
2 8E-12 0.624
3 2E-08 1.105
4 5E-05 0.952
5 0.1 0.534
6 3E+02 1.863
7 TE+05 1.748
Inf 5.256

Trer (°C) G C

160 17.64 295.57
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