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0000 OO0 (a)Single crystal wafers of 2 in (50 mm) or larger diameter must be available. Most
commercial epitaxialgrowfh and device fabrication equipment is gearedtowards handling wafers of 50 mm or
larger. Hencethe growth and fabrication conditions for any specific device structure need to be optimized usingthe
geometries that will ultimately be used in largescale production. (b) The spatial compositional inhomogeneity
acrossthe entire wafer should be minimal (less than0.5 mol %). Variations in composition will lead todifferences in
final device characteristics fabricatedacross the wafer. (¢) Wafers should be completely free from cracks,metallic
inclusions, and multiphase regions. Theseare commonly observed defects in ternary crystalsand hence a great deal
of care is necessary to avoidthem during growth. (d) The dislocation density should be similar to that inexisting
high-quality commercial binary substrates(less than 1000cm-2). Since the dislocations inthe substrate propagate
into the epilayers, lowerdislocation density in the starting wafer is alwaysdesirable for better yield of reliable devices
[ 10.1]. (e) A wide range of doping should be possible inthe substrate material in order to achieve desirable optical
and electrical properties [10.32-38].For electronic devices, semi-insulating substratesare necessary. For infrared
photodetector applications with back illumination (radiation incidentfrom the back of the substrate) or for
light-emittingdiodes, the substrate must be optically transparentfor wavelengths that are being detected or
emittedin the epilayers. The electrical resistivity or optical transparency can be altered by suitable impuritydoping
of the bulk crystal. Even if lattice matching is achieved using a certain substrate material,if they do not have the
necessary electrical or optical characteristics, the substrates are of little use forend applications. For example.
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