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Abstract: In order to meet the application requirements of frequency modulated continuous wave (FMCW) lidar
for ultra-narrow linewidth, high side mode suppression ratio and high power single-frequency light source, an exter-
nal cavity laser (ECL)based on hybrid integration of semiconductor optical amplifier (SOA) and silicon nitride wave-
guide was designed and fabricated. The asymmetric Mach-Zehnder interferometer and double micro-ring resonator
are used to optimize the cross-section size and dispersion characteristics of silicon nitride waveguide, and the chip in-
tegration is realized by combining the lens coupling package scheme. The FMCW lidar verification system is built,
and the sweep linearity, ranging, velocity measurement and three-dimensional imaging tests are carried out. The ex-
perimental results show that the laser achieves an ultra-narrow intrinsic linewidth of 0. 628 kHz, a high side-mode
suppression ratio of 58 dB, and an output power of 52. 3 mW in the 1550 nm band. The scanning frequency linearity

goodness of fit of the radar system is 1-r’=2x10", the ranging resolution is 5. 90 e¢m, the maximum absolute error is
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2.82 em, and the linear goodness of fit of the velocity measurement is R*=0. 99891, which can complete high-preci-

sion three-dimensional point cloud imaging. The hybrid integrated external cavity laser can be well adapted to the

FMCW lidar system, providing a high-performance light source scheme for high-precision detection.

Keywords: FMCW lidar; external cavity laser; silicon nitride waveguide
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Fig.2  (a)Optical field distribution of single-mode waveguide at 1550 nm (b) Dispersion curve
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