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Abstract: Copper-clad laminate (CCL) is an important base material for producing printed circuit boards,
and improving its performance has become a key factor in driving the high-quality development of the
electronics industry. As a beneficial attempt to develop a domestic high-performance CCL, by employing
the self-synthesized modified bismaleimide resin (BT3-15) as the matrix and electronic-grade glass fiber
cloth (E-GF) as the reinforcement material, and appropriately optimizing the commercial formulation,
a BT3-15/E-GF-based CCL was prepared by adopting the industrial production process and process
parameters. The results revealed that the optimal glass transition temperature, thermal decomposition
temperature were 248 and 392 °C, respectively; dielectric constant at 10 GHz, and dissipation factor at
10 GHz of the BT3-15/E-GF composite were 4.31 and 0.007, respectively. Compared with the benchmark
products, HL832NS and HL832NSR from Mitsubishi Gas Chemicals, the overall performance of the BT3-
15/E-GF-based CCL was essentially equivalent. In some key performance indices, the developed CCL
even shows superiority over HL832NS and/or HL832NSR.
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Figure 1 Digital photos of BT3-15 solution in acetone storing at room temperature for 150 days
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%=1 BT3-15/E-GFHECCLIE Ji
Table 1 Formulation of BT3-15/E-GF composite
Component (phr)
Sample
BT3-15 CNE202 PX200 Dispersant SiO, y4e] E-GF Cu foil
Al 70 30 5 0.5 110 0.02
A2 80 20 5 0.5 110 0.02 5-Layer E-GF Double-sided
A3 85 15 5 0.5 110 0.02 (the single layer copper clad (the
AlF 70 30 5 0.5 120 0.02 thickness: 85 um)  thickness: 15 pm)
A2" 80 20 5 0.5 120 0.02
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Figure 2  Effects of BT3-15/CNE202 ratio on thermal properties of BT3-15/E-GF composites: (a) Glass transition temperature (7, o)

(b) 5% thermal weight loss temperature (7yss,); (c) Thickness-direction thermal expansion ratio (z-TER); (d) Data summary chart
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Figure 3 Chemical structure of CNE202
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Figure 4 Reaction between cyanate ester/triazine ring: (a) main reaction, (b) secondary reaction
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Figure 6 Effects of SiO, content on thermal properties of BT3-15/E-GF composites: (a) Glass transition temperature (7' g); (b) 5%

thermal weight loss temperature (7s0,); (c) Thickness-direction thermal expansion ratio (z-TER); (d) Data summary chart
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Figure 7 Effects of SiO, content on dielectric properties of
BT3-15/E-GF composites
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Table 2 Performance comparison of BT3-15/E-GF based CCL with HL832NS and HL832NSR *

Sample  T,(°C) Ty, (°C) z-TER (%) D@ 10 GHz Dy@ 10 GHz Water absorption (%) _ ‘ST fsuk at - Peel strength
260 °C (min) 288 °C (min)  (N/mm)

Al 248 388 158 431 0.0081 0.62 >30 10 145

A2 238 392 174 435 0.0074 0.6 >30 >10 139

A3 230 384 147 432 0.007 0.59 >30 >10 126

Al* 245 392 1.42 438 0.0079 0.57 >30 >10 1.43

A2* 239 380 1.41 437 0.0071 0.61 >30 >10 1.28
HL832NS 255 — — 42 0.008 — >30 — 1
HL832NSR 230  — — 4 0.012 — >30 — 1

 Glass fabric used in HL832NSR is the low coefficient of thermal expansion class. No Tys, and water absorption data are included in the Product

Information of HL832NS and HL832NSR, the testing conditions/methods for z-TER and water absorption are inconsistent with that used in this

work, and these items are thus excluded in this comparison.
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