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with a silicon-based nanobeam cavity through butt-coupling method. The nanobeam cavity has a high quality factor,

small mode volume and compact footprint. It is the critical passive device to build the narrow-linewidth tunable wave-

guide-based ECDL. We build a comprehensive simulation model to analyze the optoelectronic response of the wave-

guide-based ECDL with a nanobeam cavity. The spot size converter (SSC) is optimized to achieve highly efficient

butt-coupling between the RSOA and the single-mode silicon channel waveguide. And the influences of the insertion

loss of the SSC and the reflectivity of the nanobeam cavity on the performance of the ECDL are discussed. By chang-

ing the refractive index of the environment in which the nanobeam cavity is placed in the simulation, we can tune the

wavelength of the ECDL efficiently at a sensitivity of 120 nm/RIU. The size of the nanobeam in the designed ECDL is

only 0. 7 pmX20 pwm and the simulated linewidth is 30 kHz.
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Fig.1 (a)The schematic of the nanobeam-based ECDL. (b)
The equivalent optical model of the ECDL
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Fig.3 The simulation and experimental results of the integration of the SSC and the RSOA. (a)The simulated coupling efficien-

cy of the SSC under different tilt angles at 1 550 nm. The results are normalized by the maximum coupling efficiency. (b)

The TE mode profile in the cross section of the SSC tip. (¢)The TE mode profile at a distance of 5 pm from the RSOA out-

put edge. (d)The measurement setup for SSC characterization. Insert: microscope image of the SSC. (e)The measured in-

sertion loss of the SSC. (f)The measured misalignment tolerance of the SSC in the horizontal (y-axis)/vertical direction (z-

axis) direction
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