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Effect of thermal cycle annealing on the microstructure and
properties of InAs/Si(211) films
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Abstract: As a kind of II-V group compound semiconductor material, InAs can be applied to magnetic
resistance and Hall devices, quantum dot laser devices, solar cells and infrared detector devices, ete, and show
wide prospects for research and applications. High preferred orientation InAs films were prepared on (211) tilted
single crystalline Si substrate by Hot Wall Epitaxy (HWE) technique. The effect of thermal cycle annealing
(TCA) on the microstructure and electric properties of InAs films has been investigated in details. InAs films
were prepared by hot wall epitaxy at substrate temperature of 400 °C, deposition time of 4 h and different
annealing cycles of 2, 4, 6, 8, or 10. The X-ray diffraction (XRD) results indicated that the zinc-blende
structure of InAs films with highly preferred to (111)-direction was deposited on Si(211) substrate by HWE.
Thepreferred orientation of InAs films on Si(211) substrates can be enhanced obviously by TCA treatment.
Scanning electron microscopy and atomic force microscopy ( AFM) observations showed that the as-deposited
films are homogeneous and smooth with tincreasing the annealing cycles from O to 6. The AFM studies showed
that surface roughness of InAs films are reduced from 69.63 nm to 56.43 nm with cycle annealing. Hall mobility
of InAs/Si(211) film reached a value of 2.67x10° cm>/(V +s). However, the number of dislocations and the
size of grain increase with an increase in the annealing cycles, leading to a reduced performance of the film.
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Fig.1  The process diagram of thermal cycle annealing for

InAs/Si(211) films
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Fig.2 Temperature profiles of InAs/Si ( 211 ) films
processed by TCA
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Fig.3 XRD spectra of InAs/Si (211) films under different
TCA counts
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Fig.6 SEM images of InAs/Si (211) films under different
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counts; (d) 8 counts
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