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In InSb thin films, independent of their preparation method, the mobility of carriers charge depends strongly 
on the thickness of film, especially at d < 2–3 µm [14]. This is due to the presence of a defect transition layer 
between the substrate and the film. An increase in the film thickness leads to a decrease in the density of misfit 
dislocations at the film-substrate interface, the presence of which is due to the difference in the lattice para-
meters of InSb and GaAs. At the same time, an increase in the crystallite size is observed, which in turn leads 
to a decrease in the scattering of charge carriers at grain boundaries [9].

The data in the table show that in the substrate temperature range of 375– 460 °C, InSb films on GaAs 
formed by explosive thermal deposition have different electrical properties. With an increase in the depo-
sition temperature from 375 to 460 °C, the mobility of charge carriers decreases by a factor of two. This is 
due to the scattering of carriers by inhomogeneities due to an increase in the concentration of grain bounda-
ries at higher deposition temperatures. Epitaxial films have the Hall voltage sensitivity to the magnetic field 
of InSb films varies in the range of 500 –1500 mV/T. At the same time, similar Hall devices known today 
have a sensitivity to the magnetic field of 300 –500 mV/T [15]. The electron concentration in the range of 
2 ⋅ 1016 – 6 ⋅ 1016 cm–3.

The changes in the extent of crystal perfection of the films presented above have a significant effect on 
their electrical resistivity. At a deposition temperature of 375 °C, the film electrical resistivity is 2 ⋅ 10–5 Ω ⋅ m, 
while at a deposition temperature of 460 °C the continuity of the film is disrupted and its electrical resistivity 
increases to 8 ⋅ 10–5 Ω ⋅ m. The increase in electrical resistivity with the increase in the substrate temperature is 
due to the decrease in mobility of the charge carriers as a result of decrease in the preferred orientation and ap-
pearance of additional crystallite orientations in the film. The resistance of InSb films deposited on GaAs(100) 
by explosive thermal evaporation depending on the deposition temperature are shown in fig. 3.

Fig. 1. XRD patterns of films samples deposited  
on semi-insulating GaAs substrates by explosive thermal evaporation  

of InSb powder as a function of the substrate temperature

Fig. 2. Scanning electronic images of the surface of InSb films formed  
by explosive thermal evaporation at deposition temperatures: a – 375 °С; b – 460 °С


