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Vertically Integrated Waveguide Thermo-Optic Switch
for Three-Dimensional Optical Interconnection

Ki-Hong Kim(Dept. of Electrical Eng., KAIST), Sang-Yung Shin(Dept. of Electrical Eng., KAIST),
Doo-Sun Choi(Division of Intelligent Precision Machining, KIMM)

ABSTRACT

We propose and fabricate a vertically integrated waveguide thermo-optic switch. It controls the optical path between two
vertically stacked waveguide. As a first step, we fabricate polymeric waveguides. The measured propagation loss is ranged
from 0.3 dB/cm to 04 dB/cm at the wavelength of 1.55 pm. We fabricate the proposed vertically integrated waveguide
thermo-optic switch to demonstrate its preliminary feasibility. The measured crosstalk is better than —10 dB. The power
consumption is about 500 mW. Further effort is necessary to improve its performance.
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Fig. 1 Configuration of the proposed vertically integrated
waveguide thermo-optic switch
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Fig. 2 Cross-section of the oversized rib channel
waveguide
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Fig. 3 (a) Measured propagation loss of the polymeric
waveguide with TE polarization
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Fig. 3 (b) Measured propagation loss of the polymeric
waveguide with TM polarization
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Fig. 5 Output cross-section of the fabricated switch
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Fig. 6 Measurement set-up
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Fig. 7 Mode profile of the fabricated switch when the
electrode is (a) unheated and (b) heated
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Fig. 9 The measured switching time response
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