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Preparation of a bisphenol S-based epoxy resin and its application performance in high-frequency and
high-speed copper clad laminates
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2. College of Materials Science and Engineering, Sichuan University, Chengdu 610065, China)

Abstract : To address the stringent requirements of high-frequency and high-speed copper-clad laminates (CCL) for high ther-
mal stability, low moisture absorption and excellent dielectric properties, a bisphenol S-type epoxy resin containing rigid sulfone (—
SO,—) structures was synthesized via an isopropanol solution precipitation method with bisphenol S and epichlorohydrin as raw
materials. This resin was blended with E-51 epoxy resin in various mass ratios and cured using a 594-type modified polyamine
curing agent to prepare a series of cured epoxy resin. The chemical structure and thermal transition behavior of the resin were charac-
terized by Fourier transform infrared spectroscopy, nuclear magnetic resonance hydrogen spectroscopy, etc, and the thermal stability,
mechanical strength, moisture resistance and dielectric properties of the cured epoxy resin were systematically investigated. The
results confirmed the successful synthesis of the target resin, which exhibited superior intrinsic thermal stability with an initial
decomposition temperature (7,,) of 277 °C. All blended systems showed decomposition temperatures exceeding 250 °C, with mass
ratio of bisphenol S to E-51 of 1:3, yielding the optimal heat resistance. Mechanical properties and water absorption rate tests indi-
cate that the flexural strength of blended materials remain within 120.36—132.61 MPa, while water absorption rate is remarkably
low, ranging from 0.03% to 0.09%. Dielectric property tests indicate that both the dielectric constant and dielectric loss of the materi-
als exhibit a downward trend with the increase of bisphenol S content. Specifically, the dielectric constant of the system decreases

from 3.30 to 2.95, while the dielectric loss is reduced from 0.018 to 0.013. It is concluded that the introduction of rigid sulfone
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groups effectively enhances dielectric performance while maintaining robust comprehensive properties. This system has broad appli-

cation potential as a matrix material for high-frequency and high-speed CCLs.

Keywords : bisphenol S-based epoxy resin ; high-frequency and high-speed copper clad laminate ; dielectric property ; ther-

mal stability ; combination property
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Fig. 1 Chemical equation for synthesis of bisphenol S epoxy resin
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Tab.1 Mass ratio schemes of bisphenol S epoxy resin and E-51 epoxy resin
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Fig. 2 FTIR spectrum of bisphenol S epoxy resin
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Fig. 3 'H-NMR spectrum of bisphenol S epoxy resin
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Tab. 2 Properties of cured product of different ratios

Thermal conductivity/
System

Flexural strength/MPa ~ Water absorption rate/% Dielectric constant(D,)

Dielectric loss(D,)

[W-(m-k)"]
S1 0.89 126.47 0.05 3.30 0.018
S2 1.15 120.36 0.03 3.15 0.016
S3 1.06 122.44 0.09 3.05 0.014
S4 0.91 132.61 0.06 2.95 0.013
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