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Dielectric Properties of Organic and Polymeric Materials
—Focusing on Polyimides—

The rapid development of 5th and 6th generation (5G-6G) wireless communication technology
has led to a demand for polymeric insulating materials with excellent dielectric properties (low dielectric
constant and low dielectric loss) in a higher frequency range than before. In this paper, the dielectric
properties of heat-resistant polymers, especially polyimides (PIs), which is a typical polymeric insulating
material, are explained by dividing them into the contributions of dipolar polarization and electronic
polarization, and the molecular design guidelines for improving their dielectric properties, especially the
effect of introducing fluorine-containing groups (especially -CF; group), without sacrificing their heat
resistance, mechanical properties, and chemical stability are outlined.
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Table 1. Relationship between dielectric constant and refractive index of typical polymers

=T & n Pr P, Py rq (%)
RYFrI77vFaxrF L (PTFE) 2.1 1.38 0.27 0.23 0.04 14
K51 (PE) 23 1.49 0.30 0.26 0.04 13
EY)AFL v (PS) 2.7 1.59 0.36 0.34 0.02 7
AV E/E=)L (PVC) 2.92 1.54 0.39 0.31 0.08 20
RV XAFIVAZ 271 L=+ (PMMA) 3.1 1.49 0.41 0.29 0.12 30
By FL 7L 7%L—1 (PET) 3.25 1.60 0.43 0.34 0.09 20
K1 A3 F (Kapton) 32 1.65 0.42 0.36 0.06 14
NelfiERY 72 F (PA) 4.05 1.58 0.50 0.33 0.17 34
A1) 7 vAite =1 7 (PVDF g-form) 7.7 1.42 0.69 0.25 0.44 63
7K 80 1.33 0.96 0.20 0.76 79
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Fig.2. Two—step synthesis of polyimide
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