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Low-CTE Material MCL-E-679GT for Thin Package Substrate
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Package substrates for semiconductor devices have had to adapt to higher densities and
smaller mounting areas. Three-dimensional packages are promising devices to meet
these requirements, although the necessity of a thinner core material is strongly
increasing in order to reduce the total thickness.

To obtain new material for the above-mentioned requirement, we have studied
simulation technology on a package connection and resin system that involves a lower
coefficient of thermal expansion and a higher modulus. As a result, we have developed a new
base material called MCL-E-679GT, which is expected to contribute to the market for thin

packages.
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Fig. 1 Warpage phenomenon of PoP-type package

Connection failures may occur between the mother board and the memory
package when there is large warpage of the logic package.
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Fig. 2 Relationship between package warpage and substrate properties

The low coefficient of thermal expansion of the base material is effective in
reducing warpage of the package substrate.
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Table 1 Parameters of package substrate for simulation

Parameters of the package substrate for the simulation are listed in Table 1.
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Table 2 Molecule structure model of resin
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Polycyclic resin has flatter structural portions than novolac type epoxy resin.
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Fig. 3 Relationship between coefficient of thermal expansion of resin and
crosslinking density

Polycyclic resin shows the minimum thermal expansion coefficient value at a
crosslinking density between 400 and 700.
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Fig. 4 Conceptual resin design of MCL-E-679GT

The low coefficient of thermal expansion and excellent reliability can be
achieved with the newly designed resin, which consists of the flat polycyclic
resin, a hardener, and surface finish filler.
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Table 3 General properties of MCL-E-679GT
MCL-E-679GT is suitable for thin package substrates.
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Table 4 Dirilling properties of MCL-E-679GT
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The through-hole quality of MCL-E-679GT after drilling is excellent.
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Fig. 5 Warpage characteristics of MCL-E-679GT

MCL-E-679GT exhibits excellent through-hole quality after drilling.
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Fig. 6 CAF restraining property of MCL-E-679GT
MCL-E-679GT has excellent CAF restraining property.
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