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continuous-wave (FMCW ) optical phased array (OPA) LiDAR, this paper presents an S-band tunable narrow-line-

width laser based on a silicon nitride triple-micro-ring external cavity. The design utilizes hybrid integration of low-

loss SisN4 waveguides and an InP-based reflective semiconductor optical amplifier. Through a triple-micro-ring verni-

er filtering mechanism, a broad tuning range of 88 nm (1 450-1 538 nm) is achieved, while a long external cavity

structure combined with high-Q micro-rings narrows the linewidth to approximately 0. 89 kHz. Feedback stability is

further enhanced by incorporating a tunable Sagnac loop reflector. Simulation results confirm that the laser meets key

requirements, including tuning range, linewidth, and side-mode suppression ratio, for S-band sources in FMCW

OPA LiDAR systems. Moreover, the S-band output not only matches the high responsivity of Ge/Si photodetectors

but also spectrally complements existing C- and L-band sources. Future on-chip integration could enable full S+C+L

band coverage, offering a high-performance and scalable laser solution for solid-state LIDAR supporting wide-angle

beam steering.
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Fig.2 Optical field distribution of the single-mode wave-

guide at 1 490 nm wavelength
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Fig.4 Dispersion curve of the effective refractive index of

the waveguide
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