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Abstract Compared with inorganic semiconductor optical waveguides, organic polymer waveguides have obvious
advantages such as easy processing and convenient integration. Research status of organic polymer optical
waveguides is summarized, where the material classification and the fabrication of polymer optical waveguides are
included. The application status of polymer planar optical waveguides and polymer microstructured fiber waveguides
is mainly summarized. The prospect of polymer optical waveguides is discussed, and some suggestions are put
forward.
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Table 1 Properties of conventional optical polymers

Material Refractive index n T, /C Loss /(dB/cm)

PMMA 1.49 105 0.2 (850 nm)
PS 1.59 100 0.2 (672 nm)
PC 1.58 145 0.3 (850 nm)
PU 1.56 -

0.8 (633 nm and 1064 nm)
Epoxy resin 1.58 250 0.3 (633 nm), 0.8 (1064 nm)
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Fig. 1 (a) Chemical structure of &-MMA; (b) chemical structure of d-FMA; (¢) absorption spectra of MMA,
d-MMA and d-FMA; (d) absorption spectra when PMMA and d-PMMA taken as core layers™
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Fig. 7 (a) Molecular structure of SU-8 photoresist; (b) fabrication process of optical waveguide
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Fig. 8 Process steps [or preparing polymeric waveguides with photoresist-template method™”
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(a) M-Z type 1 X2 optical switch unit; (b) compact tree-branching cascade structure
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Fig. 21 (a) Cross-section of dual-core MPOF biosensor; (b) water-filled hole including sensor

layer and attached layer of biomolecules™"
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Fig. 22 Normalized transmission loss of dual-core MPOF biosensor versus wavelength

when 7. is (a) 40 nm and (b) 10 nm"!

Fig. 23 Photographs of miniature scale (a) before and (b) after image transmission
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Fig. 24 (a) Polymer image-transmitting optical {iber; (b) monitoring system prototype~>
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Fig. 25 Sectional structure of THz fiber™ . (a) Energy distribution of fundamental mode;
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(b) photo of optical fiber preform rod
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