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From http://www.tf.uni-kiel. de/matwis/amat/semi en/kap 5/backbone/r5 1 4.html

There is a tremendous amount of information in this diagram (note that "X-gap" and L-gap" both denote
indirect band gaps a the respective positions in the band diagram):

e Most HI-V compounds radiate at wavelengths above the visible region, i.e. in the infrared. However,
adding some Al to GaAs producing AlxGal-xAs, will shift the wavelength into the red region of the
spectrum - here are our red luminescence diodes and Lasers!

e Very fortunate: GaAs and AlAs have almost the same lattice constant; we can thus combine any
combinations of these materials without encountering mechanical stress.

e Very unfortunate: There are no I1I-V compounds in the diagram that emit blue light - this is a severe
problem for many potential applications. While SiC could be used to some extent, it was only with the
recent advent of GaN that this problem was solved. SiC and GaN crystals, however, are not of the "zinc-
blende" type common to all the I1I-Vs in the diagram but have a hexagonal unit cell. They therefore do
not easily mix with the others! )

e [f we want to radiate at 1.3 pm or 1.5 um - infrared wavelength of prime importance for optical
communications - we should work with combinations of InAs, GaAs, and AlSb.

o Most interesting: The II-VI compounds are all direct semiconductors and span a much larger range of
wavelengths than the III-V's. The fact that they are not much used for products tells us that there must be
big problems in utilizing these compounds for mass products.
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