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            Abstract
Large-scale computer installations are severely limited by network-bandwidth constraints and energy costs that arise from architectural designs originally based on copper interconnects1. Wavelength-division multiplexed (WDM) photonic links can increase the network bandwidth but are sensitive to environmental perturbations and manufacturing imperfections that can affect the precise emission wavelength and output power of laser transmitters2,3. Here, we demonstrate a new design of a three-terminal hybrid IIIâ€“V-on-silicon laser that integrates a metal-oxide-semiconductor (MOS) capacitor into the laser cavity. The MOS capacitor makes it possible to introduce the plasma-dispersion effect4 and thus change the laser modal refractive index and free-carrier absorption (FCA) loss to tune the laser wavelength and output power, respectively. The approach enables a highly energy efficient method to tune the output power and wavelength of microring lasers, with future prospects for high-speed, chirp-free direct laser modulation. The concept is potentially applicable to other diode laser platforms.
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                    Figure 1: The schematics of a hybrid MOS-type microring laser.[image: ]


Figure 2: Proof-of-concept device simulation.[image: ]


Figure 3: SEM images of the fabricated device.[image: ]


Figure 4: Laser performance under different bias to MOS capacitor.[image: ]


Figure 5: Thermal chirp correction demonstration in MOS-type microring lasers.[image: ]
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