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The Integrated Surface Plasmon Resonance Sensor using Polymer Optical Waveguide
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Abstract - We propose a novel micro surface plasmon resonance (SPR) sensor system based on polymer materials.
The proposed SPR system consists of the incident medium with polymer waveguide and the gold thin film for sensing
area. Using a polymer optical waveguide instead of a prism in SPR sensing system offers miniaturization, low cost, and
potable sensing capability. The whole device performance was analyzed using the finite-difference time domain method.
The optimum gold thickness in the attenuated total reflection mirror of polymer waveguide is around 50 nm and the
resonance angle to generate surface plasmon wave is 68 degrees.
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Fig. 1 Proposed sensor system structure
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Fig. 2 Beam divergence as a function of waveguide thickness
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Table 1 Material refractive indies of FDTD simulation

Material Refractive index
Glass 1.46
SU-8 1.595
NOA-88 1.555
Gold 0.183 + 13.434
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Fig. 3 Surface plasmon resonance angle variation as a
function of refractive index change onto the gold surface
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Fig. 4 Permittivity of Au: (a) real value; (b) imaginary value
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