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Abstract The tunable delay of the silicon nitride micro-ring can be indirectly obtained by measuring the phase
characteristics with the high-frequency resolution optical vector-network analysis method. However, the delay-
spectrum-measurement stability of the silicon nitride micro-ring is seriously affected by some factors such as phase
noise, laser-carrier-frequency fluctuation, and signal-to-noise ratio of the measurement system. This study
experimentally analyzes these effects on the delay spectrum measurement of the silicon nitride micro-ring. By
optimizing the measurement system and data processing method, a high-resolution measurement is achieved with
delay and extinction ratio resolutions of approximately 10 ps and 0. 04 dB, respectively. This work provides

important reference value for the silicon nitride micro-ring measurement and paves the way for its applications in

microwave photonic beamforming systems.
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B: device test

LD: laser device; .

PC: polarization controller; radio frequency VNA
MZM: Mach-Zehnder modulator;

OBPF: optical band pass filter; port1 port2
DC bias: direct-current bias; o Qo

DUT: device under test;

PD: photodetector;
VNA: vector network analyzer;
GPIB: general-purpose interface bus
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GPIB
computer
data processing
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Fig. 1 Schematic of OVNA measurement system based on optical single sideband modulation
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Fig. 2 Schematic of tunable silicon nitride micro-ring
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