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Molecular Beam Epitaxy of III-V semiconductors on foreign substrates and in 

particular on Silicon has been an important topic since the 80’s. From an application 

point of view, this monolithic approach would open a wide range of structure 

engineering possibilities by combining the advantages of the two type of materials. 

From a more fundamental perspective however, the epitaxy of III-V on group-IV 

substrates is considered to be very challenging due to the crystal structure differences. 

Indeed, III-Vs have a zinc blende structure and are grown on a diamond group-IV 

substrate, which leads to the formation of a high density of the so-called antiphase 

boundaries, due to the symmetry difference of the two crystals [1]. In addition, in most 

cases, there is a large lattice-mismatch between the two crystals, resulting in a very 

large dislocation density upon relaxation of the III-V layers. For this reason, the 

structural quality of the III-V layers was so poor for a long time that it was not possible 

to produce any high-performance device. 

Much progress has been made in the last two decades, especially in the growth of 

GaAs and GaSb pseudo-buffers on silicon. Antiphase boundaries have been 

successfully buried even on very low miscut substrates, and the mechanism governing 

this process has been elucidated [2-3]. The dislocation density has been reduced but 

remains quite high. However, new ideas about the active region of the devices have 

made it possible to fabricate devices with performance as high as their counterparts 

grown on native substrates [4]. 

In this talk, we will review the latest developments in this field and present some 

future prospects for further integration with optical circuits towards the realization of 

complete photonic chips. 
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