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Abstract

GaAs epilayer was grown on Si(100) substrate using the two-step growth method by MBE. The
crystal growth mode have been investigated by RHEED. The hydrogenation effects of GaAs
epilayer were studied by DLTS and Raman spectroscopy. The four electron traps in GaAs/Si
layer were observed and their activation energy ranged from 0.47 eV to 0.81 eV below the
conduction band. After hydrogenation at 250°C for 3 hours, new trap not observed and electron
traps at Ec-0.68, 0.54 and 0.47 eV were almost passivated. Whereas the Ec-0.81 eV level showed
no significant change in concentration. From Raman measurement, GaAs epilayer is found to be

influenced by the tensile stress.
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Table 1. Growth condjtxons of GaAs/Si(100).
Parameters 1 il il N V |
Substrate 0-850 {850 |850-360% 360 {360-590| 5%0
temp. (C)
As pressure - - - 8x107* [8 X107 8x10°*
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Table 2. Hydrogenation conditions.
Parameters Conditions
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Table 3. Physical properties of the deep levels of
of GaAs grown on Si(100)by MBE.
Traps Activation | Capture cross Proposed
ra
i energy (eV) | section (em™) identity
El 0.81 7.30x107" EL?2
E2 0. 68 1.40x10°" MBE M6
E3 0.54 1.70x107" Native point
defect-Si complex
E4 0.47 2.80x107" MBE M4
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Table 4, Physical properties of GaAs/Si(100)by
Raman spectroscopy.
LO ph
Sample O phonon i | Stress(dyne/em’) | TO/LO
frequency (em™")
As grown 289 3.2x10° 2.47
Hydrogenation 289 3.2x10° . 2.35
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