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Summary:  
The present volume is the second part of the book “Advancing Silicon Carbide Electronics Technology.” In addition 
to SiC surface cleaning, SiC wet etching, SiC metallization, status and prospects of SiC power devices, covered by 
the first volume, this volume provides a detailed review and in-depth analysis of core SiC device processing 
technologies and includes the following topics:  
- commonly used dielectrics in SiC devices and methods of their deposition; SiC thermal oxidation and post 
oxidation annealing; review of various efforts to improve the electron mobility in SiC MOSFETs; SiC surface 
passivation by dielectrics;  
- application of ion implantation in SiC device processing; channelling and straggling effects; different post 
implantation annealing techniques; defects formation issues; low defect surface doping by implantation; implantation 
simulation; physical characterization methods of the implanted SiC material;  
- SiC dry etching; fluorine chemistry; effect of addition of various gases; etch rate control through various plasma 
parameters; morphology of etched surfaces; hard masking materials and their selectivity with SiC; electrical 
properties of etched SiC surfaces; SiC deep etching for via-hole and MEMS applications;  
- SiC nanostructure fabrication; different methods of SiC nanocrystals fabrication including chemical vapour 
deposition, electrochemical and chemical etching; nanoscale UV light emitters; laser ablation; top-down and bottom-
up formation of SiC nanowires (NW); vapour-liquid-solid, vapour-solid and solid-liquid-solid SiC NW growth 
techniques; ohmic contacts to SiC NW; SiC NW application in field effect transistors.  
The volume also includes a historical overview of SiC synthesis and its discovery in the nature; development of SiC 
bulk and epitaxial growth; emergence of industrial SiC electronics. SiC polytypism and material properties are 
described in the scope required for reading and understanding other chapters in this book.  
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to SiC surface cleaning, SiC wet etching, SiC metallization, status and prospects of SiC power devices, covered by 
the first volume, this volume provides a detailed review and in-depth analysis of core SiC device processing 
technologies and includes the following topics:  
- commonly used dielectrics in SiC devices and methods of their deposition; SiC thermal oxidation and post 
oxidation annealing; review of various efforts to improve the electron mobility in SiC MOSFETs; SiC surface 
passivation by dielectrics;  
- application of ion implantation in SiC device processing; channelling and straggling effects; different post 
implantation annealing techniques; defects formation issues; low defect surface doping by implantation; implantation 
simulation; physical characterization methods of the implanted SiC material;  
- SiC dry etching; fluorine chemistry; effect of addition of various gases; etch rate control through various plasma 
parameters; morphology of etched surfaces; hard masking materials and their selectivity with SiC; electrical 
properties of etched SiC surfaces; SiC deep etching for via-hole and MEMS applications;  
- SiC nanostructure fabrication; different methods of SiC nanocrystals fabrication including chemical vapour 
deposition, electrochemical and chemical etching; nanoscale UV light emitters; laser ablation; top-down and bottom-
up formation of SiC nanowires (NW); vapour-liquid-solid, vapour-solid and solid-liquid-solid SiC NW growth 
techniques; ohmic contacts to SiC NW; SiC NW application in field effect transistors.  
The volume also includes a historical overview of SiC synthesis and its discovery in the nature; development of SiC 
bulk and epitaxial growth; emergence of industrial SiC electronics. SiC polytypism and material properties are 
described in the scope required for reading and understanding other chapters in this book.  

 


