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Moisture Absorption Properties of Liquid Type Epoxy Encapsulant
with Nano-size Silica for Semiconductor Packaging Materials

Whan Gun Kim'

"Department of Chemical and Biological Engineering, Seokyeong University

ABSTRACT

The moisture absorption properties such as diffusion coefficient and moisture content ratio of liquid type epoxy resin
systems with the filler were investigated. Bisphenol A type and Bisphenol F type epoxy resin, Kayahard MCD as hardener
and 2-methylimidazole as catalyst were used in these epoxy resin systems. The nano-sized spherical type fused silica as
filler were used in order to study the moisture absorption properties of these liquid type epoxy encapsulant according to
the change of filler size. The temperature of glass transition (Tg) of these epoxy resin systems was measured using
Dynamic Scanning Calorimeter (DSC), and the moisture absorption properties of these epoxy resin systems according
to the change of time were observed at 85°C and 85% relative humidity condition using a thermo-hygrostat. The diffusion
coefficients in these systems were calculated in terms of modified Crank equation based on Ficks' law. An increase of
Tg and diffusion coefficient with filler size in these systems can be observed, which are attributed to the increase of free
volume with Tg. The change of maximum moisture absorption ratio according to the filler size and filler content cannot
be observed; however, the diffusion coefficients of these systems decreased with filler content. The diffusion via free
volume is dominant in the epoxy resin systems with low nano-sized filler content; however, the diffusion with the
interaction of absorption according the increase of the filler surface area is dominant in the liquid type epoxy encapsulant
with high nano-sized filler content.

Key Words : Epoxy Encapsulant, Diffusion, Moisture Absorption Ratio, Filler , Semiconductor
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Table 2. Moisture Absorption Properties and Glass Transition Temperature of Bisphenol F Type Epoxy Resin Systems

with fillers

Filler Filler Content (%) T, (°C) Diff“sxmg/‘l’gﬁde“t ]\gi’;‘t‘;‘n‘imeg‘s(f,Zr)e

60 94.6 0.028 1.00

UFP-30 55 95.6 0.035 1.00

50 96.3 0.064 1.00

40 95.7 0.071 1.01

60 84.7 0.021 1.00

UFP-30 55 85.6 0.022 1.00
/UFP-80 (4:1) 50 83.5 0.023 1.00
40 85.9 0.024 1.00

60 78.7 0.011 1.00

UFP-30 55 75.6 0.016 1.00
/UFP-80 (3:2) 50 74.7 0.016 1.00
40 77.4 0.028 1.00

UFP-80 40 62.3 0.011 1.00

Table 3. Moisture Absorption Properties and Glass Transition Temperature of Bisphenol A Type Epoxy Resin Systems

with fillers

Filler Filler Content (%) T, (°C) Diffusg‘mgﬁﬁfﬁde“t l\g“(‘)’;‘t‘:ﬂ‘l“;{:ﬁz‘iﬂg

60 104.3 0.011 1.00

UFP-30 55 1053 0.018 1.00

50 105.0 0.024 1.00

40 105.6 0.032 1.00

60 9.7 0.010 1.00

UFP-30 55 93.5 0.015 1.01
/UFP-80 (4:1) 50 92.6 0.018 1.00
40 91.9 0.021 0.99

60 88.8 0.008 0.99

UFP-30 55 87.7 0.013 0.99
/UFP-80 (3:2) 50 86.0 0.014 1.00
40 86.4 0.015 1.00

UFP-80 40 71.0 0.010 1.00
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