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Recently developed silicon photonics platforms offer possibilities to realize miniature and
low-cost optical gas sensors. Although the silicon photonics platform is well-developed for
the telecommunication wavelength range, development of silicon photonics integrated circuits
(PICs) in 2-3
can have a broad range of applications since most important industrial
gases have strong absorption lines in this wavelength range. For an integrated gas sensor
based on tunable diode laser absorption spectroscopy technology, a tunable single mode laser
on silicon is the key component that should be developed. Here we demonstrate a widely
tunable InP-based type-II DFB laser array heterogeneously integrated on silicon.

Fig. 1. Emission spectra of heterogeneously integrated DFB laser arrays with grating period of
353 nm (a) and 357 nm (b).

Detailed information about the InP type-II DFB laser device structure can be found in [1]. In
continuous-wave (CW) regime, the laser can operate
, achieve an output power of 3
mW and have a threshold current density of 1.6 kA/cm2 at a heat-sink temperature of 5
The CW operated laser array covers a wavelength range from
as the DFB
grating period (defined in the silicon waveguide layer) varies from 343 nm to 368nm. 1nm
change in DFB grating period results in ~ 6 nm shift in lasing wavelength. In order to achieve
continuous tuning in the laser array, lasers with different III-V waveguide width are
fabricated. Figure 1 shows the normalized emission spectra of two DFB laser arrays with
grating period of 353 nm and 357 nm respectively. Each array consists of four lasers with
different III-V waveguide width. The spacing (~2.5 nm) of the lasers in the arrays is
sufficiently small such that each array can continuously cover a 10 nm wavelength range by
tuning the injected current. The DFB laser array can be used to simultaneously detect several
gas species with a single III-V-on-silicon sensor.
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