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Abstract Keywords 
The article considers a way of increasing the magnetic 
induction generated by a magnetron in order to subse-
quently perform liquid-phase magnetron sputter deposi-
tion. We studied the behaviour of the magnetic field 
generated by a system of two coaxial cylindrical mag-
nets with a variable distance between them. We present 
a design of a magnetic system forming two plasma 
regions that is capable of increasing the magnetic induc-
tion above the target. We performed a comparative 
analysis of the magnetic fields generated by a system 
with two magnetic regions and a classic magnetic sys-
tem featuring a single plasma region. The figures we 
obtained indicate an increase in magnetic field. 

Liquid-phase magnetron sputter 
deposition, magnetic induction, 
magnetic system forming two plas-
ma regions, unbalanced magnetron 

© Bauman Moscow State Technical 
University, 2017 

References 

[1] Danilin B.S., Kakurin M.V., Minaychev V.E., Odinokov V.V., Syrchin V.K. Metal films depo-
sition by diffusion from liquid phase. Elektronnaya tekhnika. Ser. Mikroelektronika, 1978,
no. 2, pp. 84–87.

[2] Tumarkin A.V., Khodachenko G.V., Kaziev A.V., Shchelkanov I.A., Stepanova T.V. Magnetron
discharge with a melted cathode. Uspekhi prikladnoy fiziki, 2013, vol. 1, no. 3, pp. 276–282. 

[3] Svadkovskiy I.V. Development tendency of magnetron sputtering system. Doklady BGUIR,
2007, vol. 5, no. 2, pp. 112–121.

[4] Rabotkin S.V. Nanesenie prozrachnykh provodyashchikh pokrytiy na osnove oksida tsinka
metodom magnetronnogo raspyleniya. Avtoref. dis. kand. tekh. nauk [Transparent conduc-
tive coating deposition by magnetron sputtering method. Abs. tech. sci. diss.]. Tomsk, IHCE
publ., 2009, pp. 7–8.

Khramova A.A. — student, Department of Electron Beam Technologies in Mechanical 
Engineering, Bauman Moscow State Technical University, Moscow, Russian Federation. 

Matanin A.R. — student, Department of Electron Beam Technologies in Mechanical En-
gineering, Bauman Moscow State Technical University, Moscow, Russian Federation. 

Vasilev D.D. — student, Department of Electron Beam Technologies in Mechanical En-
gineering, Bauman Moscow State Technical University, Moscow, Russian Federation. 

Scientific advisor — K.M. Moiseev, Cand. Sc. (Eng.), Assoc. Professor, Department 
of Electron Beam Technologies in Mechanical Engineering, Bauman Moscow State 
Technical University, Moscow, Russian Federation. 



 
 
    
   HistoryItem_V1
   TrimAndShift
        
     Range: all pages
     Trim: cut top edge by 70.87 points
     Shift: none
     Normalise (advanced option): 'original'
      

        
     32
     1
     0
     No
     1074
     567
     None
     Up
     2.8346
     0.0000
            
                
         Both
         37
         AllDoc
         246
              

       CurrentAVDoc
          

     Smaller
     70.8661
     Top
      

        
     QITE_QuiteImposing2
     Quite Imposing 2 2.0
     Quite Imposing 2
     1
      

        
     0
     6
     5
     6
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     Range: all pages
     Trim: cut bottom edge by 70.87 points
     Shift: none
     Normalise (advanced option): 'original'
      

        
     32
     1
     0
     No
     1074
     567
     None
     Up
     2.8346
     0.0000
            
                
         Both
         37
         AllDoc
         246
              

       CurrentAVDoc
          

     Smaller
     70.8661
     Bottom
      

        
     QITE_QuiteImposing2
     Quite Imposing 2 2.0
     Quite Imposing 2
     1
      

        
     0
     6
     5
     6
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     Range: all pages
     Trim: cut left edge by 76.54 points
     Shift: none
     Normalise (advanced option): 'original'
      

        
     32
     1
     0
     No
     1074
     567
     None
     Up
     2.8346
     0.0000
            
                
         Both
         37
         AllDoc
         246
              

       CurrentAVDoc
          

     Smaller
     76.5354
     Left
      

        
     QITE_QuiteImposing2
     Quite Imposing 2 2.0
     Quite Imposing 2
     1
      

        
     0
     6
     5
     6
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     Range: all pages
     Trim: cut right edge by 76.54 points
     Shift: none
     Normalise (advanced option): 'original'
      

        
     32
     1
     0
     No
     1074
     567
    
     None
     Up
     2.8346
     0.0000
            
                
         Both
         37
         AllDoc
         246
              

       CurrentAVDoc
          

     Smaller
     76.5354
     Right
      

        
     QITE_QuiteImposing2
     Quite Imposing 2 2.0
     Quite Imposing 2
     1
      

        
     0
     6
     5
     6
      

   1
  

 HistoryList_V1
 qi2base





