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Film Preparation and Optical Properties of Novel Polymer PPESK
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Abstract: Film preparation of a novel polymer photonic material, PPESK, was investigated systemically. The
influence of solvent hydrophilicity on film quality was analized. A good waveguide film with homogeneous thickness
(better than 1% ) and identical refractive index (better than 0. 03%) was fabricated by nitrogen atmosphere
protection. The optical properties of PPESK film, including refractive index, birefringence, thermal-optical
coefficient and optical loss, were measured and characterized by prism-coupling technique, and the optical loss was
measured to be lower than 0.24 dB/cm at 1310 nm, and lower than 0.52 dB/cm at 1550 nm. The results showed that
PPESK was a promising photonic polymer material due to its fine optical performance.
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Fig.1 Molecular structure of the polymer PPESK
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Fig. 2 Film thickness versus spin velocity
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Table 1 Non-uniformity of thickness and refractive index

versus film thichness

Average
Spin velocity ) Thickness  Refractive index
thickness
/(r/min) non-uniformity non-uniformity
Aave /}lm
1000 6. 45 <2.0% <0.03%
3000 2.70 <1.5% <<0.04%
4000 1.64 <0.8% <<0.05%
6000 1.10 <0.5% <0.04%
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Table 2 Refractive index and birefringence of PPESK8020
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Fig. 3 Birefringence of PPES versus DHPZ content
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Fig. 4 Refractive index of PPESK8020 versus temperature
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Fig. 5 Loss measurement of PPESK slab waveguide by immersion oil technique
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