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Heavy Carbon Incorporation into High-Index GaAs
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Abstract Heavily p*—typed (>10%° em™) GaAs epilayers have been grown on high-index GaAs substrates with
various crystallographic orientations from (100) to (111)A by a low-pressure metalorganic chemical vapor
deposition. Carbon (C) tetrabromide (CBry) was used as a C source. At moderate growth temperatures and high
V/III ratios, the hole concentration of C-doped GaAs epilayers shows the crystallographic orientation
dependence. The bonding strength of As sites on a growing surface plays an important role in the C

incorporation into the high-index GaAs substrates.
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Fig. 1. Schematic diagram of the atomic arrangement of GaAs
surface. Open and solid circles represent Ga and As atoms,
respectively. (¢ is the lattice parameter of GaAs).
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Fig. 2. Hole concentration of C-doped GaAs epilayers as a

function of offset angle with varying growth temperature at the
V/II ratio of 60.
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Fig. 3. Schematic diagram of the atomic arrangement of (211)A
or (311)A GaAs surface with a kink site in a step. Open, solid,
and striped circles represent Ga, As, and adsorbed C or As
atoms, respectively. Dots show dangling bonds from (111)A
plane.
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Fig. 4. Hole concentration of C-doped GaAs epilayers as a
function of offset angle with varying V/III ratio at the growth
temperature of 550°C.
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