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Silicon—based 8x%8 optical switch array chip with high—speed
driving and calibration system based on DLN structure
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(1. State Key Laboratory of Advanced Optical Communication Systems and Networks, Shanghai Jiao Tong University,
Shanghai 200240, China; 2. SJTU-Pinghu Institute of Intelligent Optoelectronics, Pinghu Zhejiang 314200, China)

Abstract: To overcome the bandwidth and power consumption bottlenecks of traditional electrical switching technologies, a
silicon-based 8x8 optical switch array chip based on an expanded double-layer network (DLN) structure, along with a high-
speed driving and calibration system is proposed. The system employs Mach-Zehnder interferometers(MZI) as switching units,
utilizing the carrier dispersion effect to achieve high-speed push-pull driving, while thermal optical phase shifters are used for
initial phase calibration. The system incorporates differential amplifiers and digital-to-analog converters (DAC) to construct the
driving circuit, coupled with a one-dimensional search algorithm based on field-programmable gate arrays (FPGA) to enable
rapid calibration, reducing the calibration time for a single MZI unit to just 36 ms. Experimental results demonstrate that the op-

tical switch array achieves an insertion loss of 9 dB at a wavelength of 1 310 nm, with crosstalk levels as low as -32 dB, a path

switching response time of 81 ns, and a -25 dB crosstalk bandwidth extended to 70 nm.
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