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Development of Epoxy Resin with Low Dielectric Property
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Abstract

The significant progress in recent communications network technology has enabled the development
of epoxy resins with low dielectric properties to utilize high frequency bands for application to
electrical/electronic devices. By exploiting the molecular design technology of Nippon Steel Chemical
& Material Co.,Ltd., a novel epoxy resin has been developed whose component is based on a
naphthalene backbone. Using a cured product with phenol novolac as a hardener, the properties
required for electronic materials and low dielectrics have been achieved by introducing the
naphthalene backbone and decreasing the concentration of epoxy units as the polar group. The
application of this matrix resin to a corresponding high frequency multi-layer print circuit board
and the substrates for semiconductor mounting is promising.
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Synthesis scheme of naphthol aralkyl epoxy resin
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Molecular structure of epoxy resin and hardener in this investigation
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The weight per epoxy equivalent of raw epoxy resins and the properties of cured products

. Entry Ref.
Epoxy resin
No.1 No.2 No.1 No.2
o-naphthol aralkyl type
Feature in structure a-naphthol aralkyl type (low concentration of Phenol aralkyl type o-cresol novolac type
epoxy moiety)
Weight ivalent
eight per epoxy equivalen 275 125 250 202
(g/eq.)
Tg (°C/TMA) 154 136 150 191
a, (ppm/°C) 45 45 54 56
a, (ppm/°C) 168 170 168 171
Moisture absorption*®
0.70 0.64 1.07 1.69
(Wt.%)
D, (-, 1 GHz) 3.28 3.18 335 3.40
D; (-, 1 GHz) 0.014 0.011 0.024 0.026

* treated under the conditions of 85°C, 85%, 100 hrs
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