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ABSTRACT

Recently heterogeneous integration of IlI-V semiconductors epitaxially grown on Si has
attracted a great amount of interest due to the possibility of combining the superior electronic
and optoelectronic properties of 1lI-Vs, with the high manufacturability of Si-based
microelectronics. Moreover, the growth of 111-V semiconductors on Si with high effective mobility
and injection velocity, like InGaAs and InAs, are considered promising candidates to replace Si
as the channel material in sub-7 nm node CMOS devices. The large lattice and thermal
expansion coefficient mismatch, along with the difference in crystal polarity between l1lI-Vs and
Si, results in the generation of crystalline defects in heteroepitaxial layers which can deteriorate
device performance and reliability. For IlI-V materials to become a realistic option for sub-7nm
CMOS devices, growth on 300mm Si wafers meeting CMOS defect density and electrical

performance must be realized.

In this talk, among all the techniques meant to reduce defect density, two main
approaches are being extensively explored to grow IlI-V films on Si : the use of strain relaxed
buffer layer (SRB) approach as blanket deposition, and the so-called IlI-V replacement fin
approach, also known as aspect ratio trapping (ART) as selective area growth. In this paper, we
study the impact of different buffer layers on both SRB and ART approaches on the crystal
guality of InGaAs films, grown by MOCVD on 300 mm Si (001) wafers.

Irrespective of the approaches for defect reduction, MOCVD processes has to be
developed on 300mm wafers demonstrating good physical and device properties. Moreover, a
MOCVD equipment is required for HYM manufacturing which offers low cost of ownership, high
reliability and uptime, as well as ES&H compatibility. Thus, a MOCVD equipment with close
coupled showerhead technology along with other equipment features will also be presented in

this seminar.
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