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Delay Measurement Stability of Silicon-Based Optical Switching Delay Line
Chip

Shi Shangqing, Liu Pengcheng, Yun Binfeng

Advanced Photonics Center, Southeast University, Nanjing 210096, Jiangsu, China
Abstract  Silicon-based optical switching delay line chip has a good application prospect in microwave photonic
beamforming due to its simple structure and large instantaneous bandwidth. However, there are many difficulties in it's
high-precision delay measurement, and the factors affecting the delay measurement stability are needed to be studied. By
comparing the delay measurement stabilities of a delay test link based on optical vector network analyzing system,
alignment waveguide and delay line, the main factors affecting the delay measurement stability of silicon-based optical
switching delay line are analyzed experimentally. Experimental results show that chip insertion loss, input/output grating

coupler package and residual Mach-Zehnder interference of delay line chip will deteriorate the on-chip delay measurement

stability.
Key words integrated optics; optical switching delay line chip; optical vector network analysis; delay measurement;
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LD

LD: laser device;

PC: polarization controller;

DC bias: direct-current bias;

MZM: Mach-Zehnder modulator;
DUT: device under test;

PD: photodetector;

LNA: low noise amplifier;

VNA: vector network analyzer;
GPIB: general-purpose interface bus
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Fig. 1 Structural diagram of OVNA delay measurement link based on optical double sideband modulation
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Fig. 2

Structural diagrams of silicon based optical switching delay line chip and modules. (a) Structural diagram of 5-bit optical

switching delay line; (b) structural diagram of alignment waveguide; (¢) mask layout of delay line chip; (d) picture of chip

coupling package module
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Fig. 3

Delay measurement results of OVNA delay test link, alignment waveguide and delay line. (a) Relation between delay

fluctuation and Gyy; (b) relation between standard deviation of delay fluctuation and Gy
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Fig. 5 Delay measurement results of 5-bit silicon based optical switching delay line chip. (a) Relative delay values of 32 delay states;

(b) standard deviations of delay fluctuations of 32 delay states
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