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Silicon carbide (SiC) has large refractive index, wide bandgap, and strong material-based second- and third-
order nonlinearities. Thus, in recent years, SiC has attracted considerable interests in quantum and nonlinear
integrated photonics [1-3] with potential applications within broadband nonlinear light sources, including photon-
pair sources, supercontinuum generation, and frequency combs. Optical parametric oscillation (OPO) is regarded
as a promising way to produce new frequencies and an important tool in generation of coherent light sources,
such as frequency combs. In this work, we experimentally demonstrate a Kerr-nonlinearity based dual continuous-
wave(CW) pumped OPO in a 4H-SiC-on-insulator (4H-SiCOI) microring resonator.

The 4H-SiCOI chip is fabricated by the Smart-cut process [4]. The microring resonator is defined by electron-
beam lithography with the positive resist AR-P 6200, coated on the 4H-SiCOI chip. After the electron-beam
evaporation of aluminum and the lift-off process, the exposed pattern is transferred to the aluminum layer, which is
used as the hard mask to etch SiC. The SiC is dry etched with SF6. After stripping the metal mask, the waveguides
are top cladded with SiO2. The microring resonator, shown in Fig. 1(a), has a radius of 33 µm and a cross-sectional
dimension of W×H = 1200 nm×400 nm. Linear characterization of the fundamental TE mode resonance at
1567.2 nm is plotted in Fig. 1(b). Fitted by the Lorentzian lineshape, the full-width at half-maximum (FWHM)
of 34 pm can be extracted. The corresponding quality factor of the microring resonator and the linear propagation
loss are subsequently calculated to be ∼ 46000 and ∼ 8 dB/cm, respectively.

In the experiment, we launched two TE polarized CW pumps with one free-spectral-range separation (FSR ≈
0.5 THz) into the waveguide. One pump was at 1564.01 nm, with an on-chip power of 50.1 mW, which was
amplified by the erbium-doped fiber amplifier (EDFA). The other pump, swept from 1566.94 nm to 1567.94 nm,
was amplified to 79.4 mW. High incident power induces resonance shift. Through sweeping, the two pumps are
able to be kept on resonances simultaneously and stably, without any active temperature controlling. The OPO
is observed from the transmission spectrum. As can be seen in Fig. 1(c), four new frequencies are generated by
cascaded four-wave mixing. The OPO usually has a symmetric spectrum, so it is fair to predict there should be two
more new frequency lines in the short wavelength range, which are buried in the amplified spontaneous emission
noise from the EDFA.
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Fig. 1 (a) Scanning electron microscope image of the SiC microring resonator. (b) Measured spectrum (blue solid line) and fitting curve (red
dash line) of the fundamental TE mode resonance at 1567.2 nm. (c) OPO spectrum generated from the SiC microring resonator with two CW

pumps on resonances. The adjacent frequency lines have an interval of one FSR.

It is expected that the OPO can be further enhanced and potentially excite frequency combs, by improving the
4H-SiCOI chip and SiC waveguide fabrication processes, in order to reduce the material absorption loss and the
waveguide surface scattering loss, respectively.
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