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Abstract— Optical switches are essential components in all-optical signal processing. They can
replace traditional optical-electrical-optical conversion with reduced volume, weight, and power
consumption. We report our recent progress on large-scale silicon optical switch fabrics. A 32x 32
optical switch is implemented with a switch-and-select topology architecture on a multilayer 3D
SiN-Si waveguide platform. As waveguide crossings are formed by spatially separated waveguides,
the insertion loss and crosstalk are reduced considerably, compared to planar waveguide crossings.
The average fiber-to-fiber insertion loss is around 13 dB and the crosstalk is less than —20dB. A
wavelength-selective 8 x 8 double-microring resonator (MRR) optical switch is also realized by
3D SiN-Si waveguides. The resonances of all SIN MRR switching elements are well aligned for
the as-fabricated chip, owing to the high fabrication error tolerance of SiN MRRs. The fiber-to-
fiber insertion loss of the microring switch is between 6.1dB and 9.2dB, crosstalk is lower than
—22.5dB, and the optical bandwidth is up to 70 GHz. The 8 x 8 MRR switch exhibits superior
switching performances and is ready to be scaled up to a higher port count.

REFERENCES

1.

2.

Gao, W., L. Lu, L. Zhou, and J. Chen, “Automatic calibration of silicon ring-based optical
switch powered by machine learning,” Optics Express, Vol. 28, 10438-10455, 2020.

Shen, L., L. Lu, Z. Guo, L. Zhou, and J. Chen, “Silicon optical filters reconfigured from a
16 x 16 Benes switch matrix,” Optics Express, Vol. 27, 16945, 2019.

. Lu, L., X. Li, W. Gao, X. Li, L. Zhou, and J. Chen, “Silicon non-blocking 4 x 4 optical switch

chip integrated with both thermal and electro-optic tuners,” IEEE Photonics Journal, Vol. 11,
1-9, 2019.

. Guo, Z., L. Lu, L. Zhou, L. Shen, and J. Chen, “16 x 16 silicon optical switch based on dual-ring

assisted Mach-Zehnder interferometers,” J. Lightwave Technol., Vol. 36, 225-232, 2018.

. Zhao, S., L. Lu, L. Zhou, D. Li, Z. Guo, and J. Chen, “16 x 16 silicon Mach-Zehnder in-

terferometer switch actuated with waveguide microheaters,” Photon. Res., Vol. 4, 202-207,

2016.

. Lu, L., S. Zhao, L. Zhou, D. Li, Z. Li, M. Wang, X. Li, and J. Chen, “16 x 16 non-blocking

silicon optical switch based on electro-optic Mach-Zehnder interferometers,” Opt. Express,
Vol. 24, 9295-9307, 2016.



