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Development of Low Dielectric Vinyl Resin for Next-generation High-speed Communication

Circuit Boards
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Abstract

In response to the increasing demand for high frequency, high speed, and large capacity in Sth
generation communication systems (5G), materials for rigid copper clad laminate used in high-
speed communication devices are required to have low dielectric loss, moldability for multi-layer
boards, and heat resistance. There is a high demand for low dielectric loss, and 5G circuit boards
must have a dielectric tangent of 0.0015 or less. In response to these requirements, a divinylbenzene
resin (PDVB) was developed as a soluble low-dielectric vinyl resin that is considered to be suitable,
and its dielectric properties and thermal melting properties were evaluated. Furthermore, we
blended PDVB with other board resins to create copper-clad laminates and evaluated their physical

properties.
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Rigid CCL structure and multi-layer board processing
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\_/ N
Divinylbenzene \/ 0.09
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Relationship between temperature and viscosity of PDVB
and thermosetting PPE resin
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Processing conditions for manufacturing the prepreg and
laminate

Glass cloth NE-Glass #2116
Prepreg Drying conditions 130°C x5 min
Resin content (%) 49-51
Number of ply 8
Copper foil VSP, 35 um
Laminate 130°C % 15 min. =
Press conditions 210°C % 80 min.x2.0 MPa
(Under vacuum)

%= 3 PDVB RU'ZDEEW %AW -HEBROYE
Properties of laminates made from PDVB and its compounds

Property™! Run-4 Run-5 Run-6 Run-7 Run-8 Run-9
PDVB 100 70 50 30 63 56
Thermosetting -PPE 0 30 50 70 27 24
HSBR 0 0 0 0 10 20
Dk(-), l0GHz™ 3.12 3.14 3.16 3.17 3.15 3.05
Df(-), 10GHz** 0.0018 0.0023 0.0025 0.0026 0.0023 0.0022
Tg (°C), tand, DMA, Three-Point Bend 171 186 185 175 184 181
CTE (ppm/°C) 70-100°C 79 56 56 75 108 145
CTE (ppm/°C) 200-230°C 278 326 361 422 359 400
Cu Peel Strength (kN/m) 0.46 0.66 0.79 0.87 0.77 0.91
IL Peel Strength (kN/m) 0.46 0.74 0.91 1.08 0.89 1.39

*1 Initiator: a, o’-Di (t-butylperoxy) - diisopropylbenzene

*2 Split post dielectric resonator (SPDR) measurement
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