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ABSTRACT: In this paper the encapsulating compounds filled with silica were prepared to
study the effect on the characteristics of the compounds from reliability and moldability
points of view. Both ultra fine and more spherical shaped filler were very effective to increase
the flowability. Mechanical strength at room and high temperature is increased with increas-
ing silica filler and is not deteriorated by using ultra fine silica. CTE (coefficient of thermal
expansion) of the compound filled with 60 vol% silica is close to that of the copper leadframe,
which results in minimizing the thermal stress at the interface. However the CTE of the
compounds can not reach to the CTE of Alloy 42 leadframe. Thus the higher filler content
the lower thermal stress. The saturated moisture absorption and diffusion rate decreased with
increasing the filler content and the flash/bleed level decreased by using the silica with high
surface area.
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Table 1. Formulation of Epoxy Molding Com-
pound

raw material parts by weight

epoxy resin (EOCN1020) 100
hardener (PN) 55
accelerator (DBU) 1.0~25
filler (fused silica) 700~ 1200
coupling agent (silane compound) 0~10
carbon black 2
release agent (carnauba wax) 2
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Figure 1. Effect of the filler content on the
flowability of molding compounds.
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Figure 2. Plot of viscosity versus time for molding
compounds at an isothermal condition.
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Figure 3, SEM photograph of ultrafine silica parti-
cles (0.5 #m mean sized silica, 1 x 10000).
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Figure 4. Effect of the ultra fine particles on the
flowability of molding compounds.
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Figure 5. Effect of the particle’s sphericity on the
flowability of molding compounds.
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Figure 6. Mechanical Properties of molding com-
pounds at various content of silica filler.
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Table 2. Coefficient of Thermal Expansion for
Semiconductor Packaging Components

materialsCTE CTE (x107)
chip silicon die 0.3~04

aluminum 2.3

passivation polyimide 40
leadframe alloy 42 0.6
copper 1.7

compounds silica 0.02
epoxy 30
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Figure 10. Relationship between silica surface area
and molding compound’s flash/bleed level.
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