





40 mA threshold at 10 °C. The series resistance of the gain section is 15 Q. Dips in the LI characteristics are a
result of cavity modes moving through the mirror reflectivity envelope as heating in the SGDBR gain region
changes the cavity effective index [7]. Fiber coupled output spectra from the SGDBR laser with a gain bias of 140
mA, a fixed backside temperature of 25 °C, and three different current injection levels into both front and rear
mirrors are shown in Fig 6. With no current injection into the mirrors, the SGDBR lasing wavelength is 1506.5 nm.
However, with 20 mA bias current into the front mirror and 0 mA bias in the rear mirror, the SGDBR output is
shifted by one supermode to an operating wavelength of 1501 nm. Similarly, with 10 mA bias current into the rear
mirror and 0 mA bias into the front mirror, the laser is shifted by one supermode to a lasing wavelength of 1514 nm.
For each of the operating wavelengths, the side mode suppression ratio (SMSR) is greater is >30 dB. The increased
amplified spontaneous emission at lower wavelengths is a result of band-filling, which reduces optical loss in the
SGDBR front mirror. The limited tuning range when current is injected into the mirrors is a result of several factors,
including high laser thermal impedance [8] and a small laser active region volume (four QWs).
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Fig. 5. LIV characteristics from hybrid silicon SGDBR laser. Output
power is > 2.5 mW at 10 °C with 40 mA threshold. Series resistance is
15Q.

Fig. 6. Fiber coupled SGDBR spectra with 140 mA gain bias at 25 °C.
With no front or rear mirror bias the lasing wavelength is 1506.5 nm.
With 20 mA bias in the back mirror and 0 mA in the front mirror, the

lasing wavelength is 1514 nm. With 0 mA in the rear mirror and 10
mA bias in the front mirror, the lasing wavelength is 1501 nm.

IV. Conclusions

We have demonstrated a hybrid silicon sampled grating DBR tunable laser. The device uses multiple III-V material
bandgaps for mirrors and optical gain regions separated by >80 nm that are generated using a quantum well
intermixing process. The SGDBR lasers have an output power >2.5 mW at 10 °C with a threshold of 40 mA and
tuning over 13 nm. This work represents the first implementation of multiple III-V material bandgaps on the hybrid
silicon evanescent device platform.
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