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TECHNICAL ABSTRACT
Gallium antimonide (GaSb) is an important Group III-V compound semiconductor for photodetectors that operate in the
mid (3-5 μm) to the long wavelength region (8-12 μm) of the infrared (IR) spectrum. Interest in these materials is
driving the development of several new detection technologies that are important for military, industrial and medical
applications. Furthermore, several niche applications for antimonides also exist which include mid-infrared edge
emitting lasers, ultra-high mobility transistors, magnetic sensors and thermo-photovoltaic cells.
When compared with other commercially available compound semiconductors such as GaAs and InP, the
antimonides are considered as a niche product manufactured in limited quantities and mostly in 2” diameter wafer form.
As such, demand for these materials has matured slowly, but more recently requirements for large format, high
performance infrared detectors is driving substantial new interest in the development of larger diameter substrates. Of
particular note is the industry’s requirements for photodetectors that operate in the long wavelength IR region, this being
met by sophisticated Ga(In)Sb/InAs based strained layer superlattice (SLS) structures deposited by molecular beam
epitaxy (MBE). For such devices, 4” GaSb substrates are required, requiring current small diameter wafer production
technologies to be successfully scaled.
In this paper we report on the crystal growth and surface characterisation of epitaxy-ready 4” GaSb substrates
suitable for the epitaxial deposition of advanced infrared detectors. Results will be presented on the production of single
crystal 4” GaSb ingots grown by a modified version of the liquid encapsulated Czochralski (LEC) technique, supported
by the analysis of bulk material quality by spatial dislocation density assessments. Surface oxide properties of the GaSb
substrates will be characterized by spectroscopic ellipsometry (SE) and morphology assessments made by 3D white light
interferometry.
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Bow, Warp and Total Thickness Variation (TTV) data will be presented for batches of 4” wafers processed on a volume
multiwafer-type polishing platform and compared with flatness levels recorded for volume, commercial sources of 4”
InP and GaAs. This study will conclude with a ‘blueprint’ for the manufacture of large diameter GaSb substrates, this
defining the requirements for the production use of GaSb within a commercial epitaxial wafer foundry. And
consideration will also be given to defining the requirements for the production of GaSb in 5” and 6” diameter form, this
being of future interest for the fabrication of very large area photodetector devices.
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