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Fabrication of Fluorescent Oxygen Sensor Probe Module Based on Planner Lightwave

Circuits using UV Imprint Lithography
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Abstract: This paper presents the integrated fluorescent oxygen sensor probe module based on planner lightwave circuits
using UV imprint lithography. The oxygen sensor system is consisted of the optical source part, optical detector part and
optical sensing probe part to be composed of the planner lightwave circuit and oxygen sensitive thin film layer. Firstly,
we optimally designed the planner lightwave circuit with asymmetric 1x2 beam splitter using beam propagation method.
Then, we fabricated the planner lightwave circuits using UV imprint lithography process. This planner lightwave circuits
transmitted the optical power with 76% efficiency and the fluorescence signal with 70% efficiency. The oxygen sensitive
thin film layer is coated on the end face of planner lightwave circuit. The oxygen sensor system using this sensor probe
module with planner lightwave circuit could measure the concentration with 0.3% resolution from 0% to 20% gas range.
This optical oxygen sensor probe module make it possible to compact, simple and cheap measurement system.
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Table 1. Design parameter.

Elements Unit Value
0.470
Wavelength pm
0.600
Clad refractive index - 1.506
Core refractive index - 1.547
Width at Port 1 pm 200
Width at Port 2 pm 500
Waveguide Length pm 30000
Port 2

Branching gap (L)

70nm

Port 3

Port 1

(a) Structure of asymmetric 1X2 beam splitter
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(b) Transmission efficiency according to
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(c) Transmission efficiency according to
branching angle.

Fig. 2. Design of planner lightwave circuit according to branching
gap and angle.
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Fig. 3. Results of optical transmission efficiency in the optimized
asymmetric 1x2 beam splitter structure.
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Fig. 4. Schematic view of fabrication process of polymeric planner
lightwave circuit for oxygen sensor probe.
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Fig. 5. The fabricated planner lightwave circuit.
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Fig. 6. Fluorescence intensity variation according to Ru(Dpp);**
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Fig. 7. Oxygen sensor probe module; (a) Image of coated
fluorescence layer on the end face of planner lightwave
circuit, (b) Beam propagation image and 600 nm fluorescence
image.
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