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nanoperforated surface consisting of nanograin structures. 
At intermediate temperatures, the formation of α and γ 
phases of Ga2O3 were disclosed by TEM analysis. The 
oxidation mechanism of the membrane was investigated 
under different annealing conditions followed by XPS, 
AFM, Raman and TEM analyses.  
Thus, the combination of the SCL and thermal treatment 
under ambient conditions presents a cost-efficient approach 
for obtaining large-sized ultrathin membranes of β-Ga2O3 – 
a promising material for nano-electronics and photonics. 
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Herein, we propose the manufacture of wide bandgap (Eg) 
semiconductor nanowires (e.g. from Ga2O3 with Eg = 4.9 
eV, or In2O3 with Eg ~ 3 eV) on narrow bandgap 

semiconductor support with good thermal conductivity () 

(e.g. GaAs with Eg = 1.44 eV and  = 52 W / m·K or InP 

with Eg = 1.34 and  = 68 W / m·K), and the diameter of the 
nanowires varies in the range from 50 nm to 500 nm. The 
advantages of the proposed process over other already 
existing processes consists in the possibility of forming wide 
bandgap semiconductor nanowire networks on narrow 
bandgap semiconductor support with good thermal 
conductivity through simple, accessible and cost-effective 
technologies. In the first step, the GaAs or InP 
semiconductor nanowires are obtained on the surface of bulk 
semiconductor substrate via electrochemical etching of bulk 
substrates. Subsequent treatment of GaAs nanowires at 900 
°C for 60 minutes in a low oxygen content atmosphere (3%) 
leads to the transformation of GaAs (InP) nanowires into 
Ga2O3 (In2O3) nanowires, accordingly to the EDX and XRD 
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analysis. The technological parameters of thermal treatment 
are optimized in such a way that bulk semiconductor 
substrate is not oxidized. 
This work received partial funding from the PostDoc Grant 
#21.00208.5007.15/PD and state program Grant 
#20.80009.5007.20. 
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The invention relates to the technology for the production of 
nanostructured materials, in particular to processes for 
obtaining of semiconductor nanostructures by 
electrochemical etching, which can be used in microfluidics 
and micro-electro-mechanical systems (MEMS). 
The method, according to the invention, consists in 
anodization of the surface of a semiconductor wafer covered 
with a mask, with dimensions larger than 20x20 µm2 and 
contains holes smaller than 2 µm. 
As a result of the anodization, two pore networks were 
produced, as illustrated in Figure (right side): (i) a network 
of primary pores, which propagate under the mask in a 
direction parallel to the surface of the sample and 
perpendicular to the edge of the mask; (ii) a network of 
secondary pores, which initially propagate in the hole of the 
mask in radial directions and subsequently change their 
direction of propagation in the direction of the primary 
pores. Thus, two networks of pores are produced located in 
the same region of the semiconductor wafer, which are 
independent of each other, the entrance to the primary pores 
being located in the region of the semiconductor wafer near 
the edge of the mask, as illustrated in Figure (left side), and 
the entrance to the secondary pores is in the hole projected 
in the mask. 
The advantages of the proposed process over other existing 
processes are the possibility of obtaining several 
independent pore networks in the same region of the 
semiconductor wafer, using accessible equipment and cost-


