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Tuning and trimming of SOI ring resonators with liquid crystals
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A ring resonator is a photonic device that can filter out narrow wavelength bands for which
the ring is in resonance. The principle is illustrated in Fig. 1. The ring resonator can be very small
with low losses in the TR when it is made in the silicon-on-insulator technology. When the ring
resonator is covered with a layer of liquid crystal, the orientation of the liquid crystal and the
resonance wavelengths can be modified by applying a potential difference between the Si
substrate and the ITO electrode [1,2].
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Figure 1. Ring resonator with LC overlay. Left: for wavelengths where the ring is in resonance, the output is low.

Right: cross section with Si substrate, Oxide interlayer, Si waveguide and LC overlay.

The tuning range depends on the configuration (orientation of LC alignment, light
polarization and direction of the applied field), with the highest value for TM waveguides and
switching from parallel to vertical (Fig. 2). We also performed trimming experiments in which the

wavelength tuning is made permanent by polymerization of an LC/monomer mixture [3].
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Figure 2. Tuning of a TM ring resonance by voltage.  Figure 3. Trimming of a ring resonator by polymerization.
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