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Abstract — Because the encapsulants for semi- conductors contain high concentration of silica as a filler, the viscosity behav-
iors of them largely depend on the content and the type of silicas. This study investigated the effects of the content and the
average size of silica on the viscosity behaviors of the liquid encapsulant before curing. And, such viscosity behaviors were fit-
ted using a Mooney equation, which can consider the effects of content, shape, size and size distribution of fillers on the vis-
cosity. Experimental results showed that both of intrinsic and relative viscosity depended on the average size of silica.
Therefore, with the previous value of intrinsic viscosity, 2.5, which have been used independently for the size of fillers, the
Mooney equation could not fit well the experimental data. More accurate fiting was made by using the experimentally deter-
mined intrinsic viscosities of each size of silicas. Moreover, the better predictions are expected to be possible by using the max-
imum packing fraction determined by considering the size distribution of silica.
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Fig. 1. The structures of an epoxy resin and a crosslinking agent,
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Fig. 2. Viscosity changes of liquid encapsulants containing S-1 silica with
shear rate at each silica concentration.
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Fig. 3. Viscosity changes of liquid encapsulants containing S-2 silica with
shear rate at each silica concentration.
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Fig. 4. Viscosity changes of liquid encapsulants containing S-3 silica with
shear rate at each silica concentration.
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Fig. 5. Relative viscosity-concentration curve of éach liguid encapsu-

lant containing different size of silica.
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Fig. 6. Relative viscosity-concentraion curve of each liquid encapsulant
containing different size of silica. The slope represents the intrin-
sic viscosity.
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Fig. 7. Relative viscosity-concentration data and predicted curves. A Mooney
equation was vsed for prediction.
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Fig. 8. Experimental data and regression curve of each encapsulant con-
taining different size of silica.

Table 1. The intrinsic viscosity and maximum packing ratios of Mooney

equation
Intrinsic viscosity  Intrinsic viscosity Maximum packing
{experiment) (regression) ratio
5-1 145 1.55 0.61
82 192 2.18 0.65
$-3 2.20 3.51 0.76
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