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Effects of Polyimide Fiber on Dielectric and Thermal Expansion Properties of PTFE Substrate
Jia Qiangian, Feng Chunming, Zhang Lixin, Li Qiang, Wang Junshan
(The 46th Research Institute of China Electronics Technology Group Corporation, Tianjin 300220, China)

Abstract : Polyimide (PI) fibers with different average length and mass fraction were used to prepare polytetrafluoroethylene
(PTFE) substrate by calendering method. The effects of PI fiber on the dielectric and thermal expansion properties of PTFE substrate
were investigated. The results show that the dielectric constant of PTFE substrate increases with the increase of PI fiber mass frac-
tion, but the dielectric constant do not change significantly with the average length of PI fiber. The thickness direction (Z-axis)
thermal expansion coefficient (Z-CTE) of PTFE substrate decreases with the increase of PI fiber mass fraction, and Z-CTE tends to
be stable when the mass fraction reaches more than 9%. The Z-CTE decreases with the increase of the average length of PI fiber, but
the Z-CTE increases when the average length of PI fiber exceedes 80 wm. Under the requirement that the target dielectric constant
was 2.20 and the smaller Z-CTE was the better, the optimal theoretical formula is found through the response surface design. Based
on the formula, PTFE substrate samples with a mass fraction of 7.36% PI fiber and an average length of 68 wm were prepared. The
dielectric constant and Z-CTE were measured with the results of 2.201 5 and 234.5x10°° K™', respectively, which are consistent with
the calculation of the theoretical model.

Keywords : polyimide ; fiber average length ; fiber content ; polytetrafluoroethylene substrate material ; dielectric

constant ; coefficient of thermal expansion
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