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Resonac Develops Low Thermal Expansion Copper-Clad Laminates for

Next-Generation Semiconductor Packages through Simulation
~Resonac introduces a unique in-house system to visualize design guidelines for
each material~

Resonac Corporation (President: Hidehito Takahashi, hereinafter referred to as "Resonac")
has developed low thermal expansion copper-clad laminates designated for use in next-
generation semiconductor packages that suppress warpage, one of the challenges
associated with the increasing size of semiconductor packages. This product has
demonstrated a durability improvement of four times compared to conventional products in
temperature cycle testing, making the product suitable for semiconductor packages
exceeding 100mm x 100mm. Resonac aims to start mass production of this productin 2026.

This product was developed by applying "multiscale analysis*'," a computational science
technique, to clarify design guidelines for each material that composes the copper-clad
laminate. Resonac has incorporated this technology into a general-purpose physical
property visualization system, which has now been implemented internally.

In recent years, there has been a trend towards larger package substrates for next-generation
semiconductors. However, as the size increases, the impact of substrate warpage on
reliability becomes more significant. Typically, to suppress warpage, it is effective to reduce
the coefficient of thermal expansion*? of the copper-clad laminate, which is the core material
of the substrate. However, this can lead to cracking during the cooling phase of temperature
cycle tests due to differences in thermal expansion with other materials that make up the
substrate. While design guidelines for reducing cracking (e.g., lowering the modulus of
elasticity*3) can be suggested, the copper-clad laminate is composed of multiple materials,
including resin and inorganic materials (glass cloth), making it difficult to break down those
design guidelines into individual material design guidelines.

To address this, Resonac's Research Center for Computational Science and Informatics
applied "multiscale FEM analysis*4," which considers the interaction of physical properties
and behaviors between structures of different scales, to the core layer composed of resin and
glass cloth in the copper-clad laminate. This approach enabled detailed analysis of
localized stress on the resin in the core layer, which is prone to cracking. By controlling
specific physical properties of the resin, Resonac developed a copper-clad laminate that
reduces generated stress.

Additionally, Resonac has leveraged this technology to establish a general-purpose physical
property visualization system and has begun internal deployment. This system allows users
to input the physical properties of materials and visualize how target characteristics (e.g.,
warpage) change in response. It is applicable not only to copper-clad laminates but also to
a wide range of products composed of multiple materials, including molding compounds and
film materials. Resonac has started to utilize this system with a focus on products for back-
end processes of semiconductor manufacturing, in which Resonac has strength.



With the acceleration of technological innovation in semiconductors, there is an increasing
demand for the rapid proposal of high-performance materials. Resonac has allocated 70%
of the resources of its Research Center for Computational Science and Informatics to
semiconductor material development, achieving significant results.

Resonac will continue swiftly creating the functionalities demanded by the times, thereby
contributing to the sustainable development of the global society.
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*1. Analysis that couples the physical properties or behaviors of structures at different scales. By
homogenizing the material properties of composite materials made from multiple heterogeneous materials,
it facilitates understanding of the overall behavior of composite materials.

*2. Objects expand in volume or length due to a rise in temperature (thermal expansion). The coefficient
of thermal expansion indicates how much the volume or length expands with a 1°C rise in temperature,
representing a material-specific characteristic.

*3. A value that indicates the difficulty of deforming a material (the stiffness of the material).

*4. The Finite Element Method (FEM) divides objects or structures into small elements, quantifying their
properties for numerical calculations to analyze the overall behavior, applied to multiscale analysis.



[About the Resonac Group]

The Resonac Group was established in January 2023 as a result of the integration of the
Showa Denko Group and the Showa Denko Materials Group (former Hitachi Chemical
Group). The Group’s annual sales of semiconductor and electronic materials amount to
approximately 340 billion yen. The Group is recognized for its extensive lineup of
semiconductor materials for back-end processes, which have top market share globally.
The integration of the two companies has enabled the Resonac Group to make material
design and development in-house from raw materials through to finished goods. The new
trade name “RESONAC” was created as a combination of two English words, namely, the
word “RESONATE” and “C” from the first letter of CHEMISTRY. The Resonac Group
actively leverages its co-creative platform to accelerate technological innovation with
semiconductor manufacturers, materials manufacturers, and equipment manufacturers in
Japan and across the globe.

For detail, please refer to our website.
Resonac Holdings Corporation: https://www.resonac.com/
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