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Synthesis and Properties of Ultra-low Dielectric Constant Fluorinated Polyimide

Gao Chun, Zhai Jianguang, Zou Minghui
(School of Materials Engineering, Shanghai University of Engineering Science, Shanghai 201620, China)

Abstract : Two polyimide (PI) films (PI-1 and PI-2) were synthesized by two steps with 4,4'-diphenyl ether dianhydride
(ODPA), 4,4 '-(4,4 "-isopropyldiphenyloxy) phthalic anhydride (BPADA) as anhydride monomer respectively and 2,2-bis[4-(4-
aminophenoxybenzene)] hexafluoropropane (HFBAPP) as amine monomer. The structures of the films were characterized by Fourier
transform infrared spectroscopy, the thermal properties of the films were tested by differential scanning calorimetry and thermo-
gravimetric analyzer. The results show that the temperature of the PI-1 and PI-2 film at 5% weight loss are 543.19°C and 553.82C re-
spectively, and the glass transition temperature are 230°C and 210°C respectively. Impedance analyser was explored to character the
dielectric properties of the films. The results show that the introduction of fluorine-containing functional groups and ether bonds can
effectively reduce the dielectric constant of PI, the dielectric constant of PI-1 and PI-2 film are 1.30 and 1.32 at 1 MHz, the dielectric
loss are 0.046 and 0.052 at 1 MHz. The light transmittance and hydrophobicity of the films were tested by UV-vis photometer and
contact angle meter, and the results show that the light transmittance of the two films reach above 80% at 690 nm, the prepared films
exhibits good hydrophobicity and their water contact angles are about 96°.

Keywords : fluorinated polyimide ; low dielectric constant ; dielectric property
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