BES Highlight

Award:  
2004 R&D Award

Recipient: 
Team – Sandia National Laboratories, NM

Issued by:  
R&D Magazine

Why:  
For the development of Cantilever Epitaxy – a process for the growth of heteroepitaxial thin films on different mismatched substrates in a manner that greatly reduces the defects that propagate into the overgrown layer.  The process starts by etching stripes of mesas into the substrate.  Vertical growth is then initiated on the mesas.  This grown material is epitaxial with the substrates, but contains dislocation lines that propagate vertically into the material.  After some vertical growth, the conditions of the reactor are adjusted to produce lateral growth over the trenches.  This lateral (“cantilever”) material is suspended from the mesas and does not contain dislocations because it is not in contact with the substrate.  After the cantilevers are grown together, the continuous solid is grown vertically to the desired thickness.  Low dislocation density material is crucial for electronic and optical device fabrication.


While the development of the process was supported by other programs, the guiding fundamental aspects dealing with heteroepitaxial crystal growth and kinetics on different crystallographic orientations were performed under the BES/DMS&E funded project “The Science of Heteroepitaxial Structural Evolution”, KC 02-03-01.

(George A. Samara, 505-844-6653)

Note:  The BES-supported staff are:  Dan Koleske, Christine Mitchell and Mike Coltrin

