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Abstract: Because epoxy molding compound(EMC) for semi-conductor encapsulants contains high concentrations of fillers, its flow behaviors are
affected much by the concentrations and properties of those fillers. This paper reports the effects of a filler concentration, shape, size, and size
distributions on the viscosity behavior of EMC(epoxy/silica). In addition, the prediction of viscosity behavior was performed using the Mooney
equation. The maximum packing volume in the Mooney equation was calculated by Ouchiyama’s packing model and Taguchi’s optimization method,
while the shape factor was determined by fitting the experimental data. The results showed that the Mooney equation predicted the viscosity
behavior of EMC very well.
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Figure 1. The particle size distributions of silica samples.
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Table 1. The Maximum Packing Volume of Silica Samples
Calculated by Taguchi Method

Silica A Silica B Silica C Silica D

O 0.94 0.89 0.89 0.83
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Figure 2. Relative viscosity of epoxy/silica A system vs. silica
content, showing the effect of shape factor and maximum
packing volume on the Mooney prediction.
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Figure 3. Relative viscosity of epoxy/silica B system vs. silica

content, showing the effect of shape factor and maximum
packing volume on the Mooney prediction.
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Figure 4. Relative viscosity of epoxy/silica C system vs. silica
content, showing the effect of shape factor and maximum
packing volume on the Mooney prediction.

Table 2. The Values of Each Parameter in Mooney Equation
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Figure 5. Relative viscosity of epoxy/silica D system vs. silica
content, showing the effect of shape factor and maximum
packing volume on the Mooney prediction.
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Einstein factordl 258 A3t o £48S 78 A/t wi
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Shape factor, ke Maximum packing volume, @,
Silica A Silica B Silica C Silica D Silica A Silica B Silica C Silica D
Method I 25 25 25 25 0.74 0.74 0.74 064
Method I 25 25 25 25 094 0.89 0.89 083
Method I 2.37 204 2.15 297 094 0.89 0.89 083
Table 3. The Values of Each Parameter in Mooney Equation
Shape factor, kg Maximum packing volume, @n
Silica A Silica B Silica C Silica D Silica A Silica B Silica C Silica D
Method 1 2.5 25 25 25 0.74 0.74 0.74 0.64
Method II 25 25 25 25 0.94 0.89 0.89 0.83
Method I 2.37 2.04 2.15 297 0.94 0.89 0.89 0.83
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