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Technology Trends and Future History of Semiconductor Packaging Substrate Material
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The electronics industry has developed dramatically over the past half-century, primarily thanks to the semiconductor
industry. Today, with increasing demand for smartphones and tablet computers, further high-volume, high speed, low power
consumption LSIs and smaller/thinner semiconductor packages are strongly required. Meanwhile, the technical challenges
involved in further fine pitch design shift the focus to assembly technology, which is considered the core technology required to
achieve high-volume, high-integration semiconductor packages. Recently, the market for 3D semiconductor packages such as
Package on Package (PoP), capable of stacking different IC packages such as memory and logic, is growing. Materials which
have supported the development of such semiconductor packages include printed wiring board materials and semiconductor
packaging materials. This report will introduce the history of printed wiring board materials and its technical trends in future.
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Figure 1 Hierarchical structure of silicon chips, semiconductor package substrates and
printed wiring boards

SHERIERE R BRMERTA TV A INE—LTZ R
2 7)) > MECARARATRY

Figure 2 Printed Wiring Board materials
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Table 1 PWB and PKG substrate generations, respective materials and substrate structures
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Figure 5 High-density 3D semiconductor package
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Figure 6 Example of thin FBGA post-encapsulation (pre-optimization)
Package size: 14 X14X0.51 mm, Chip size: 8X8X0.12 mm
Substrate thickness PKG: 270 pm,

Thickness of core substrate: 100 pym,

Thickness of encapsulation: 240 pm
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Figure 8 Influence of substrate material property on package warpage
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Figure 9 Influence of encapsulation material property on package warpage
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Figure 10 Comparison of package warpage analysis and experimental results
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