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protrusions in the lower part, which in assembly form a 
cylindrical surface, and placed with the possibility of mutual 
movement by a curved trajectory along the axis of molding. 
The mold further comprises a rod (7) and a punch (6), which 
together with the forming elements (4, 5) form the molding 
cavity. 

     The powder form for metal powders works as follows. 
The mold 2, together with the forming elements 4 and 5, is 
placed in the bushing 3, by tightening, then from the bottom 
of the mold 2 is transmitted advance to the core 7, after 
which the space created by the upper and lower forming 
elements 5 and the core 7 is filled with the required amount 
of metal powders 1. After filling, the forming elements 4 are 
moved relative to the forming elements 5 by 2/3 of the 
height of the metal powder 1, then the punch 6 and the 
forming elements 4 and 5 are communicates a pressing 
force. After the required pressure level has been reached, 
and the forming elements 4 and 5, under the action of 
pressure, have moved with the execution of the rotational 
movement around their axis until they have aligned, the 
bushing 3 is removed, after which the phase is executed, 
extraction of the pressed part. 
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Large-sized 2D semiconductor materials have gained 
significant attention for their fascinating properties in 
various applications. In this work, we demonstrate the 
fabrication of nanoperforated ultrathin β-Ga2O3 membranes 
of a nanoscale thickness. The technological route includes 
the fabrication of GaN membranes using the Surface Charge 
Lithography (SCL) approach and subsequent thermal 
treatment in air at 900 ◦C in order to obtain β-Ga2O3 
membranes. The as-grown GaN membranes were discovered 
to be completely transformed into β-Ga2O3, with the 
morphology evolving from a smooth topography to a 
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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 


