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Abstract

The heteroepitaxial growth of InP and GalnAs on GaAs substrates has been studied by using a new
combination of source materials: ethyldimethylindium (EDMIn) and trimethylgallium (TMGa) as group III
sources, and tertiarybutylarsine (TBAs) and tertiarybutylphosphine (TBP) as group V sources. Device
quality InP heteroepitaxial layers were obtained by using a two-step growth process under atmospheric
pressure, involving a growth of an initial nucleation layer at low temperature followed by high
temperature annealing and the deposition of epitaxial layer at a growth temperature.
thickness of nucleation layer were important parameters.

The continuity and
The InP layers deposited at 500° - 550C are
all n-type, and the electron concentration decreases with decreasing TBF/EDMIn molar ratio. The
excellent optical quality was revealed by the 4.4 K photoluminescence (PL) measurement with the full
width at half maximum (FWHM) of 4.94 meV. Epitaxial GaoslnossAs layers have been deposited on

GaAs substrates at 500°

determined by optical absorption measurements.
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Table 1. Growth conditions to optimize the

nucleation layer

nucleation layer A%

EDMin® ##% (mole/min) (2 - 5) x 10°
TBP/EDMIn Molar Ratio 30 -7
71 &% (TC) 400 - 450
A7 A (E) 5-20
ojd =4
1% &= () 650
A N ) 15
A Fe 4% 27
EDMIn¢| % (mole/min) 32 x10°
TBP/EDMIn Molar Ratio 30
718 &= (T) 600
A7 AZE () 30
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Fig. 1. An island-like grown InP layer
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i:ig. 2. An electron diffraction pattern of a he-
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Fig 3. A TEM photograph of a heteroepitaxial

InP laver grown on GaAs substrate
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Fig. 5. A 42 K PL spectrum of a heteroepitaxial
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Fig 6. An optical absorption of a GalnAs layer
grown on GaAs substrate
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