
Прикладная физика, 2022, № 6 
 

23

PACS: 52.25.-b  
 
Application of fluoride plasma for the formation of nanoscale structures  

on the surface of silicon 
 

V. S. Klimin1, I. O. Kessler1, Yu. V. Morozova1, A. V. Saenko1,  
Z. E. Vakulov2 and O. A. Ageev1 

 
1 Institute of Nanotechnologies, Electronics and Equipment Engineering,  

Southern Federal University 
2 Shevchenko st., Taganrog, 347922, Russia 

E-mail: kliminvs@sfedu.ru 
 

2 Federal Research Centre The Southern Scientific Centre of the Russian Academy of Sciences 
41 Chekhov st., Rostov-on-Don, 344006, Russia 

 
Received September 19, 2022 

 
The purpose of this work is to study the effect of the time of plasma-chemical treatment of sili-
con substrates in fluoride plasma. The plasma of sulfur hexafluoride (SF6) was used as a 
source. An analysis was made of the obtained dependences of the roughness, height, and angle 
of inclination formed during etching, on the time of plasma-chemical treatment, and on the 
flow of fluorine-containing gas. The duration of treatment in fluorine-containing plasma af-
fects the roughness of the etched surface and the geometry of the etched area, so with longer 
treatment in fluoride plasma, the roughness and angle of the resulting structure increase.  
The study of morphology was carried out on the installation of atomic force microscopy 
(AFM). It was found that as the time of plasma-chemical treatment increased, the angle of the 
etched structure increased, the dependence of the roughness on time had conventionally two 
segments, intensively increasing up to 60 sec. and an area with little changing roughness, but 
with a large dispersion. With an increase in the flow of fluorine-containing gas, the angle of 
the etched structure, the height of the structure, and the roughness of the etched surface in-
creased linearly. 
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