Extended Data Fig.1 | High-level process flow of the GaAs nano-ridge device fabrication. a Starting with a 300 mm silicon wafer (001). b Silicon ridge patterning. c STI oxide deposition and n++-implantation. d Si trench patterning. e MOVPE growth of GaAs nano-ridges. f Oxide deposition and planarization. g III-V dry etch, oxide deposition and planarization. h Oxide re deposition and planarization. i W plug contact formation. j Cu damascene metallization.


Extended Data Fig.2 | Temperature and current-dependent measurements of a 2-mm long single-mode NR laser. a L-I characteristics for temperatures ranging from 25 to 60 °C, showing the large spontaneous emission below threshold. b Threshold current as a function of temperature extracted from a, yielding a characteristic temperature  of 29.0 K. c Slope  as a function of temperature extracted from a, yielding a characteristic temperature  of 94.9 K. d Optical spectra at a current of 35 mA for temperatures ranging from 25 to 60 °C, showing SMSR exceeding 20 dB up to 55 °C, while the laser is at threshold when tested at 60 °C. e Laser wavelength as a function of temperature, showing a linear slope of 71.1 pm/K extracted from the optical spectra in d. f Optical spectra at a temperature of 25 °C for currents ranging from 20 to 35 mA, showing a SMSR exceeding 30 dB. g Laser wavelength as a function of current, showing a linear slope of 13.6 pm/mA extracted from the optical spectra in f.



Extended Data Fig. 3 | Wafer maps of the mean threshold current and mean slope efficiency for the different laser lengths. Wafer maps showing the distribution of the mean threshold current per die for (a) 1-mm long (b) 1.5-mm long, and (c) 2-mm long nano-ridge lasers. Wafer maps showing the distribution of the mean slope efficiency per for (d) 1-mm long (e) 1.5-mm long, and (f) 2-mm long nano-ridge lasers
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