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ABSTRACT: The cure behavior of commercial epoxy molding compounds (EMC) commonly
used for IC package was studied at constant cure temperatures as well as at constant heating
rates using differential scanning calorimetry (DSC), rheometer, and dielectric analyzer (DEA).
The cure kinetics were obtained using autocatalytic reaction model according to the Ryan &
Dutta method after assuming m+n equal to 2. The prediction of reaction rates by the model
equation corresponded well to experimental datp at all temperatures except for 100 C. The
phase transitions such as gelation and vitrification occurred during network formation. At
each isothermal cure temperature, T, was meagured in accordance with cure time, and the
vitrification point was attained when 7', was equal to T,.. The temperature dependence of
gel points and vitrification points showed good agreement with Arrhenius relation. DEA using
parallel plate electrode was effective for the monitoring of EMC cure. we knew that if the
resin systems are materials of comparable quality, o7 is constant regardless of accelerator
concentration in TTT (Time-Temperature-Transformation) diagram.

Keywords: epoxy molding compounds (EMC), differential scanning calorimetry (DSC), rheome-
ter, dielectric analyzer (DEA), autocatulytic reaction.
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Table 1. Chemical Structure of Raw Materials
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. equivalent
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Figure 1. Comparison between cure reaction rate
measured by isothermal DSC and predicted from the

isothermal kinetic model at different cure tempera-
ture. (a) SI-7200GS and (b) SI-7200GSM.
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Table 2. Calculated Value of Kinetic Parameters
Obtained by Ryan & Dutta Method in SI-7200GS
& SI-7200GSM

cure temperature (C) m n k
100 0.70 130 0.124
SI-7200GS 120 0.70 1.30 0.416
140 0.62 1.38 1259
100 068 1.32 0210
SI-7200GSM 120 0.70 1.30 0.420
140 058 142 1500
1.0
0.5
0.0 S1-7200GSM
Ea=15.1kcal/mol
-0.5
- SI-7200GS
c-10 Ea=17.7keal/mol
-1,51 ~
-2.04
™~
2.5
2.4 2.5 26 27
1000/ T

Figure 2. Calculation of activation energy. (a) SI-
7200GS and (b) SI-7200GSM.
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Figure 3. Time variation of T, at various cure tem-
peratures. (a) SI-7200GS and (b) SI-7200GSM.
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Figure 4. Changes in storage modulus G’ and loss

modulus G” at different cure temperature. (a) SI-
7200GS and (b) SI-7200GSM.
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