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Optical Properties and Thermal Stability of Fluorinated Polymers for WDM Photonic Devices
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Abstract Fluorinated poly(arylene ethers) have been newly synthesized for WDM photonic devices. The crosslinked
polymer is thermally stable up to 500 C. It has a wide optical transparent region around the 1.5 ym wavelength. The re-
fractive index of the polymer was finely controlled in the range of 1.495~ 1.530 with the content of fluorine. The mea-
sured propagation loss of the single mode waveguide is less than 0.2 dB/cm at 1.55 m.
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Fig. 1. Chemical structure of fluorinated poly(arylene ethers)
with phenyl ethynyl phenols at the terminals.
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Fig. 2. FTIR absorption spectra of FPAE at the NIR region.
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(v)3} deformation vibration (&) 2] ZHge| ~]<lgic).
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Fig. 3. TGA thermograms of FPAE.
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Fig. 4. DSC traces of FPAE, (a) initial scan, (b) the scan after
heating at 310 T for 2 hours.
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Fig. 5. Measured refractive indices at the 1.55 /m wavelength :
® O symbols ; cured for 2 hours at different temperatures, W,
[J symbols; re-cured for 2 hours at different temperatures
after cured at 320 T for 2 hours, Solid symbols ; refractive indi-
ces of TE modes, Open symbols ; refractive indices of TM
modes.
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Fig. 6. Measured refractive indices at the 1.55 um wavelength
with the mole fraction of fluorine in FPAE.
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Fig. 7. A result of a cut-back loss measurement on a single
mode waveguide, the inset is the designed cross-section view
of the single mode waveguide.
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WDM 4 F22t a2 M, 1.5 m Aol oA §e
£9 d9¢ 7iAE B4 X3¢ 2EAY FPAES ¥4
3] d3 A B FEAE B8} o] 4L 500
T7HA #& 94 HPAE B Fglon, U 943y
upebe BetAo 2 r QrAElch ey gyl R Frn)
£ 91§ et ujd FHET B49 BEES FaAA
1.49590 4 1.6302.2 A% gt ®§F o] nEAE o)L
ste} ol Bt FEARE A}l Frasag 23
Aot 4% FEaEAdL 0.2 dB/em oj3lgrt. o] EA
& o|R3}eq, o]u] WDM FAAbg A Pe,'0 g3
29X, 3 s 2 Go}F3r)E Aslg.
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