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InAs quantum dot lasers are an attractive light source to meet low power consumption and athermal 

performance demands for silicon photonics devices/packages, having demonstrated the lowest threshold current 

densities and highest lasing temperatures of any semiconductor laser [1-2].  For integration onto silicon, both 

wafer bonding and direct epitaxial growth approaches have been explored [3-5].  In the case of direct growth, 

carrier localization from individual quantum dots along with a low transparency current density dramatically 

reduces the total non-radiative recombination rate for quantum dot lasers epitaxially grown on silicon relative to 

quantum wells [2-3].   

In this talk, we will review recent progress on 1.3 μm InAs/GaAs lasers directly grown on silicon substrates 

by molecular beam epitaxy.  A direct comparison of such lasers to In0.2Ga0.8As/GaAs quantum well lasers also 

grown on silicon substrates with similar dislocation densities will be presented.  As will be shown, despite 

comparable performance between the two types of active regions when grown on native GaAs substrates, 

quantum dot active regions significantly outperform their quantum well counterparts when grown on silicon 

substrates.  Record continuous-wave output powers and lasing temperatures among lasers on silicon have been 

achieved with the aforementioned quantum dots lasers, despite very high residual dislocation densities (~108 

cm-2) within the laser structure from the III-V on silicon epitaxy [5].     

Fig 1.  Left: Room temperature continuous wave LI curves of various InAs quantum dot lasers on silicon from 

a single 1130 μm long bar.  HR coating was applied to one facet.  Right: 1x1 μm2 AFM scan of uncapped 

InAs/GaAs quantum dots on silicon. 
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