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Abstract - In this work, the effects of fluorine treatment of polyimide thin film on surface and dielectric characteristics were
studied using X-ray photoelectron spectroscopy (XPS) and dielectric constant, respectively. And, their thermal and mechanical
properties of the polyimide film were characterized by thermogravimetric analysis (TGA) and tensile strength, respectively.
The fluorine content of the polyimide film was increased with increasing the amount of the treatment gas, resulting in decreas-
ing the dielectric constant of the film. It was explained that the replacement of fluorine led to the decrease of thetrocal ele
polarization of polyimide, or to the increase of the free volume which can be attributed to the relatively large volume of flu-
orine. Nevertheless, the fluorination didn't significantly affect thermal or mechanical properties of the polyimide film under

mild condition in this system.
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Fig. 1. Chemical structures of dianydride, dianiline, and solvent.
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Fig. 2. Heating cycles for thermal imidization of polyamic acid.
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Fig. 4. FT-IR spectra of polyamic acid and cured polyimide thin film.
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Fig. 5. XPS survey scan spectra of polyimide thin film.

Table 1. Chemical composition of polyimide thin film

Cis Nis Oy Fis Fis/Cis
FQ 69.7 10.2 20.0 0 0
FS 55.0 8.0 24.0 13.0 23.6
F10 56.0 5.7 21.7 16.6 29.6
F30 49.5 4.6 16.0 29.9 60.4
F50 49.1 4.7 13.0 33.2 67.6
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Table 2. Mechanical properties of polyimide thin film

Tensile strength [MPa] Ultimate elongation [%]

FQ 116+10.7 33+4.3
F5 115+13.5 34+3.1
F10 115+11.0 3242.9
F30 118+14.5 38+4.5
F50 118+12.3 374£3.2
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Table 3. Thermal stability parameter of polyimide thin film
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