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Properties of Al,Ga, ,As

Unit GaAs Al,Ga, ,As, 0<x<0.45
Bandgap Energy eV 1.424 1.424 + 1.247x
Electron Effective Mass mg 0.067 0.067 + 0.083x
Hole Effective Mass mg 0.5 0.5+ 0.29x
Dielectric Constant € 13.1 13.1-3x
Conduction Band o A0
Discontinuity o ) AEc ~67% AR,
Valence Band o _ 70
Discontinuity % ) AEy ~ 33% AE,
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Bandgap-vs-Lattice Constant of
Common llI-V Semiconductors
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Fig. 7.6. Bandgap energy and lattice constant of various ITI-V semiconductors at room
temperature (adopted from Tien, 1988).
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Bandgap Energy of Al,Ga,  As
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Fig. 7.7. Bandgap energy and emission wavelength of AlGaAs al room temperature. E-
denotes the direct gap at the T point and E| and £, denote the indirect gap at the L and X
point of the Brillouin zone, respectively (adopted from Casey and Panish, 1978).
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Fig. 7.14. Overview of luminous performance of visible LEDs made from the phosphide,

arsenide, and nitride material system (adopted from United Epitaxy Corporation, 1999;
updated 2000),
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Fig. 7.9. Bandgap energy and corresponding wavelength versus lattice constant of
(Al Gaj—x)yIn P at 300K. The dashed vertical line shows (AlyGaj—y)p sIng sP lattice

matched to GaAs'{adopted from
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Fig. 7.12. Bandgap energy versus lattice constant of II-V nitride semiconductors at room

lemperature.
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