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The wet oxidation of aluminum-containing III-V semiconductors is an established technological process that 
induces, at depth into III-V semiconductor heterostructures, a localized reduction in electrical conductivity and 
in optical refractive index. The associated engineering of the electrical path and/or the optical confinements have 
been used to facilitate the fabrication of edge-emitting lasers  [1], vertical-cavity surface-emitting lasers 
(VCSELs) [2] and other photonic devices [1,3].  
 
In this paper, we will review recent experimental investigations and model developments that we have carried 
out to measure, describe and analyse in detail this lateral oxidation process. In particular, we will present the 
implementation of a hyperspectral in-situ monitoring technique based on a spectrally-shaped illumination to 
obtain resolution-limited images of the optical apertures [4]. We will exploit this capability to draw out how the 
intrinsic anisotropy [5] and the geometry of the etched mesa from which the oxidation proceeds [6] affect and 
control the resulting shape of the produced oxide apertures. Finally, we will also present a method to artificially 
engineer the oxidation anisotropy to create aperture profiles that would not be fabricated otherwise [7], thereby 
opening new application opportunities for this technological process.  
 

  
Fig. 1. Examples of oxidation aperture contours (white-to-grey central boundary) (left) resulting from an intrinsic anisotropy deformation  [5] and (right) 

induced by an artificial anisotropy  [7].  
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