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Background: 3D epitaxy 

Motivation: III-V integration on Si 

 

Is it possible to extend this 

growth method to other 

materials/systems? 
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Larger electron mobility 

Direct bandgap 
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Growth kinetics InGaAs/GaAs QWs on Si 
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Successful integration of optically 

active quantum structures on Si 

 

GaAs crystals morphology: substrate aspect ratio 
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GaAs crystals morphology:  

substrate orientation 

 Constant GaAs thickness: 2 μm 
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Anti Phase domains 

Challenges 

LEPECVD 
Low substrate  temperature ~500°C  

High growth rates (10 nm/s) 

- ART + faceting: 

- TDD zero on faceted 

material 

- Self limited lateral 

growth: Full coverage of 

wafer surface (~ 98%) 

 

PL 

GaAs crystals grown on 15 μm wide Ge/Si pillars exhibit a 75% release of the 

strain relative to GaAs layers grown on planar substrates 
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GaAs MOVPE growth 

on Ge/Si towers 

MOVPE system at FIRST 

Two temperature growth method 

  - Low Temperature nucleation (T=500° C) 

  - GaAs growth at T=680° C, V/III=50 
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