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This module will elucidate the fundamental processes during sputter deposition: sputtering at 
the target, discharge maintenance, transport in the gas phase and film nucleation and growth on 
the substrates. We will reveal mechanisms to manipulate microstructure evolution by low-
energy metal and gas ion fluxes in order to achieve high-quality films at low deposition 
temperatures.  
Topics include: 

• Introduction to Sputter Deposition; Important processes to consider: 
• Elements of kinetic theory of gases and plasma physics 
• Discharge maintenance 
• Sputtering yield, Sputtering systems 
• Film growth processes—nucleation, coalescence, competitive grain growth, 

recrystallization  
• Zone diagrams, Effects of reactive species. 
• Kinetic roughing and surface facet formation 
• Texture inheritance 
• Metal-ion etch and adhesion control 
• Control of microstructure evolution during sputter-deposition 

o Effects of sputtered atoms energy 
o Effects of gas ion energy 
o Use of high fluxes of low-energy gas ions 
o HiPIMS as a source of energetic metal ions 
o Metal-ion assisted growth – dense, stress-free films 
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