
    
    
    
        
            
            
                
            

            
        
    


    
        Skip to main content

        
        

        
            
                Advertisement

                

            

        

        

    
    
        
            
                
                    
                        [image: SpringerLink]
                    
                
            
        


        
            
                
    
        Log in
    


            
        
    


    
        
            
                
                    
                        
                            
                        Menu
                    
                


                
                    
                        
                            Find a journal
                        
                    
                        
                            Publish with us
                        
                    
                        
                            Track your research
                        
                    
                


                
                    
                        
                            
                                
                                    
                                Search
                            
                        

                    
                    
                        
 
  
   
  Cart
 


                    
                

            

        
    






        
        

        
            
                
                    
                        
                    

                
            

            
    
        
            
                

                
                    
                        
                            
                                
                                    
                                        
                                        [image: Book cover]
                                    
                                    
                                
                            

                        

                        

                        
                            	Textbook
	© 2015


                            
                                Physics of Semiconductor Devices
                            

                            
                        

                    

                    
                    

                

            

        

    

            
    
        
            	
                        Home



	
                        Textbook


                        
    
        
            
                Authors:

                	
                            Massimo Rudan
                            0
                        


                
            

        
        

        
        
            
                	
                            
                                Massimo Rudan
                            
                            
                                	
                                        
                                            
                                                University of Bologna, Bologna, Italy

                                            
                                        

                                    


                            
                            
                                
                                    View author publications

                                    
                                        You can also search for this author in
                                            
                                            PubMed
                                                 
                                            Google Scholar
                                        
                                        

                                    

                                

                            

                        


            

        

        

        
            	Provides comprehensive guide for practitioners and beginners, describing the physics of semiconductors from fundamentals to applications
	Proceeds from first principles to description of actual devices’ behavior
	Includes mathematical derivations and explicit calculations, without being wordy
	Includes supplementary material: sn.pub/extras


        
        
    

                        
    
        
        
    


                        
                            
    
        
            	
                        2.88m Accesses

                    
	
                            19
                                Citations

                        
	
                        14
                            
                                Altmetric

                            
                        


        

    



                        

                        
    

                    

                

                
        
            
                Sections

                	Table of contents
	About this book
	Keywords
	Authors and Affiliations
	About the author
	Bibliographic Information
	Publish with us


            

        
    

                
                    
 
  Buy it now

  
   Buying options

   
    
     
      
        
        eBook  USD 69.99 
      

       Price excludes VAT (USA) 
      

     

        
      	Available as EPUB and PDF
	Read on any device
	Instant download
	Own it forever

Buy eBook
     

    

    
     
      
        
        Softcover Book  USD 89.99 
      

       Price excludes VAT (USA) 
      

     

        
      	Compact, lightweight edition
	Dispatched in 3 to 5 business days
	Free shipping worldwide - see info

Buy Softcover Book
     

    

   

   
  

  
   Tax calculation will be finalised at checkout

  

  Other ways to access

  
   
    
     
        Licence this eBook for your library  
         
         
       

     

    

    
     
        Learn about institutional subscriptions  
         
         
       

     

    

   

  

 

 
 
 


                


                
                    
                        
                            
                                
                                    
                                        This is a preview of subscription content, log in via an institution to check for access.
                                    
                                

                            

                        
                    
                

                
    
        
                
                    
                        Table of contents (25 chapters)

                        
                            
    
        
            Search within book
            
                
                
                    Search
                    
                        
                    
                
                
                
            

        

    



                            
        
            	
            
                
                    
                
                  Previous page
            
                    
	
                    
                        Page   1
                        
                            Navigate to page number
                            
                            
                        

                          of 2
                    

                
	
                        
                        Next page 
                        
                            
                        
                        
                    


        

                            
                                	
        
            
                    Front Matter

                
                Pages i-xxiii
                

            

                
        
            PDF
                
                    
                
            
        

    
            

        

    
	
                                                
                                                    
                                                        A Review of Analytical Mechanics and Electromagnetism

                                                        	
        
            
                    Front Matter

                
                Pages 1-1
                

            

                
        
            PDF
                
                    
                
            
        

    
            

        

    
	
        
            
                                
                                    Analytical Mechanics
                                

                            
                        
                
                    	Massimo Rudan


                Pages 3-23
                

            


        

    
	
        
            
                                
                                    Coordinate Transformations and Invariance Properties
                                

                            
                        
                
                    	Massimo Rudan


                Pages 25-42
                

            


        

    
	
        
            
                                
                                    Applications of the Concepts of Analytical Mechanics
                                

                            
                        
                
                    	Massimo Rudan


                Pages 43-70
                

            


        

    
	
        
            
                                
                                    Electromagnetism
                                

                            
                        
                
                    	Massimo Rudan


                Pages 71-86
                

            


        

    
	
        
            
                                
                                    Applications of the Concepts of Electromagnetism
                                

                            
                        
                
                    	Massimo Rudan


                Pages 87-107
                

            


        

    


                                                    

                                                

                                            
	
                                                
                                                    
                                                        Introductory Concepts to Statistical and Quantum Mechanics

                                                        	
        
            
                    Front Matter

                
                Pages 109-109
                

            

                
        
            PDF
                
                    
                
            
        

    
            

        

    
	
        
            
                                
                                    Classical Distribution Function and Transport Equation
                                

                            
                        
                
                    	Massimo Rudan


                Pages 111-127
                

            


        

    
	
        
            
                                
                                    From Classical Mechanics to Quantum Mechanics
                                

                            
                        
                
                    	Massimo Rudan


                Pages 129-154
                

            


        

    
	
        
            
                                
                                    Time-Independent Schrödinger Equation
                                

                            
                        
                
                    	Massimo Rudan


                Pages 155-174
                

            


        

    
	
        
            
                                
                                    Time-Dependent Schrödinger Equation
                                

                            
                        
                
                    	Massimo Rudan


                Pages 175-186
                

            


        

    
	
        
            
                                
                                    General Methods of Quantum Mechanics
                                

                            
                        
                
                    	Massimo Rudan


                Pages 187-197
                

            


        

    


                                                    

                                                

                                            
	
                                                
                                                    
                                                        Applications of the Schrödinger Equation

                                                        	
        
            
                    Front Matter

                
                Pages 199-199
                

            

                
        
            PDF
                
                    
                
            
        

    
            

        

    
	
        
            
                                
                                    Elementary Cases
                                

                            
                        
                
                    	Massimo Rudan


                Pages 201-216
                

            


        

    
	
        
            
                                
                                    Cases Related to the Linear Harmonic Oscillator
                                

                            
                        
                
                    	Massimo Rudan


                Pages 217-225
                

            


        

    
	
        
            
                                
                                    Other Examples of the Schrödinger Equation
                                

                            
                        
                
                    	Massimo Rudan


                Pages 227-251
                

            


        

    
	
        
            
                                
                                    Time-Dependent Perturbation Theory
                                

                            
                        
                
                    	Massimo Rudan


                Pages 253-265
                

            


        

    


                                                    

                                                

                                            
	
                                                
                                                    
                                                        Systems of Interacting Particles—Quantum Statistics

                                                        	
        
            
                    Front Matter

                
                Pages 267-267
                

            

                
        
            PDF
                
                    
                
            
        

    
            

        

    
	
        
            
                                
                                    Many-Particle Systems
                                

                            
                        
                
                    	Massimo Rudan


                Pages 269-292
                

            


        

    


                                                    

                                                

                                            


                            
                            
        
            	
            
                
                    
                
                  Previous page
            
                    
	
                    
                        Page   1
                        
                            Navigate to page number
                            
                            
                        

                          of 2
                    

                
	
                        
                        Next page 
                        
                            
                        
                        
                    


        

                        

                        
    
        
            
            Back to top
                
            
            
        

    

                    

                
    

                
                
    
        
            
                
                    
                        About this book

                        
                            This book describes the basic physics of semiconductors, including the hierarchy of transport models, and connects the theory with the functioning of actual semiconductor devices.  Details are worked out carefully and derived from the basic physics, while keeping the internal coherence of the concepts and explaining various levels of approximation. Examples are based on silicon due to its industrial importance. Several chapters are included that provide the reader with the quantum-mechanical concepts necessary for understanding the transport properties of crystals. The behavior of crystals incorporating a position-dependent impurity distribution is described, and the different hierarchical transport models for semiconductor devices are derived (from the Boltzmann transport equation to the hydrodynamic and drift-diffusion models). The transport models are then applied to a detailed description of the main semiconductor-device architectures (bipolar, MOS). The final chapters aredevoted to the description of some basic fabrication steps, and to  measuring methods for the semiconductor-device parameters. 

                        

                        
    
        
            
            Back to top
                
            
            
        

    

                    

                
            
        

        
            
                
                    Keywords

                    
                        	
                                    
                                        
                                            Physics of Semiconductor Devices
                                        
                                    
                                
	
                                    
                                        
                                            Semiconductor Devices
                                        
                                    
                                
	
                                    
                                        
                                            Semiconductor Physics
                                        
                                    
                                
	
                                    
                                        
                                            Semiconductor Technology
                                        
                                    
                                
	
                                    
                                        
                                            Semiconductor-device Architectures
                                        
                                    
                                
	
                                    
                                        
                                            Solid-State Physics and Semiconductor Devices
                                        
                                    
                                


                    

                    
    
        
            
            Back to top
                
            
            
        

    

                

            
        

        
            
        

        
            
                
                    Authors and Affiliations

                    
                        	
                                        
                                            
                                                University of Bologna, Bologna, Italy
                                            

                                        
                                        
                                            
                                                Massimo Rudan
                                            
                                        

                                    


                        
    
        
            
            Back to top
                
            
            
        

    

                    

                

            
        

        
            
                
                    
                        About the author

                        
                            M. Rudan (b. 1949) graduated in Electrical Engineering (1973) and in Physics (1976), both at the University of Bologna, Italy. Lecturer (1978), Associate Professor (1985), and Full Professor of Electronics (1990) at the Faculty of Engineering of the same University. Early investigations (1975-1980) in the field of the analytical modeling of semiconductor devices. Since 1980 M. R. has been working in a group involved in investigations on physics of carrier transport and numerical analysis of semiconductor devices. Visiting scientist, on a one-year assignment (1986), at the IBM T. J. Watson Research Center, studying solution methods for the Boltzmann Transport Equation. Reviewer and Guest Editor of the IEEE Transactions on Computer-Aided Design and IEEE Transactions on Electron Devices; Editor of COMPEL and of the International Journal of Numerical Modeling; Reviewer of the IEEE Electron Device Letters, Solid-State Electronics, Electronics Letters, Physical Review B, Journal of Applied Physics; Program Chairman, Chairman, or Committee Member, of the IEDM, SISDEP (SISPAD), ESSDERC, and IWCE International Conferences. With H. Baltes and W. Göpel, M. R. is a recipient of the 1998 Körber Foundation Award for the Project “Elektronische ‘Mikronase’ für flüchtige organische Verbindungen” (“Electronic ‘Micronose’ for Volatile Organic Compounds”). In 2001 M. R. was one of the founders of the Advanced Research Center for Electronic Systems (ARCES) of the University of Bologna. Distinguished Lecturer of the Electron Device Society of the IEEE (2004) and IEEE Fellow (2008). 

                        

                        
    
        
            
            Back to top
                
            
            
        

    

                    

                
            
        

        
            
                Bibliographic Information

                
                    
                        	Book Title: Physics of Semiconductor Devices

	Authors: Massimo Rudan

	DOI: https://doi.org/10.1007/978-1-4939-1151-6

	Publisher: Springer New York, NY

	eBook Packages: 
                                        
                                            Engineering, Engineering (R0)
                                        

	Copyright Information: Springer Science+Business Media, LLC, part of Springer Nature 2015

	Softcover ISBN: 978-1-4939-4699-0

	eBook ISBN: 978-1-4939-1151-6

	Edition Number: 1

	Number of Pages: XXIII, 649

	Number of Illustrations: 158 b/w illustrations

	Topics: 
                                
                                    
                                            Circuits and Systems, 
                                            Semiconductors, 
                                            Electronics and Microelectronics, Instrumentation
                                



                    

                

                
    
        
            
            Back to top
                
            
            
        

    

            

        

        
            
                Publish with us

                
                    Policies and ethics

                

                
    
        
            
            Back to top
                
            
            
        

    

            

        
    

                
            

            
                
                    
                        
                            
                                
                                    
                                        Access via your institution
                                        
                                            
                                        
                                    
                                

                            
                        
                    

                    
                        
                    

                
                
                    
 
  Buy it now

  
   Buying options

   
    
     
      
        
        eBook  USD 69.99 
      

       Price excludes VAT (USA) 
      

     

        
      	Available as EPUB and PDF
	Read on any device
	Instant download
	Own it forever

Buy eBook
     

    

    
     
      
        
        Softcover Book  USD 89.99 
      

       Price excludes VAT (USA) 
      

     

        
      	Compact, lightweight edition
	Dispatched in 3 to 5 business days
	Free shipping worldwide - see info

Buy Softcover Book
     

    

   

   
  

  
   Tax calculation will be finalised at checkout

  

  Other ways to access

  
   
    
     
        Licence this eBook for your library  
         
         
       

     

    

    
     
        Learn about institutional subscriptions  
         
         
       

     

    

   

  

 

 
 
 


                

            


        
    

        
    


    
        
            Search

            
                
                    
                        Search by keyword or author
                        
                            
                            
                                
                                    
                                
                                Search
                            
                        

                    

                
            

        

    



    
        Navigation

        	
                    
                        Find a journal
                    
                
	
                    
                        Publish with us
                    
                
	
                    
                        Track your research
                    
                


    


    
	
		
			
			
	
		
			
			
				Discover content

					Journals A-Z
	Books A-Z


			

			
			
				Publish with us

					Publish your research
	Open access publishing


			

			
			
				Products and services

					Our products
	Librarians
	Societies
	Partners and advertisers


			

			
			
				Our imprints

					Springer
	Nature Portfolio
	BMC
	Palgrave Macmillan
	Apress


			

			
		

	



		
		
		
	
		
				
						
						
							Your privacy choices/Manage cookies
						
					
	
						
							Your US state privacy rights
						
						
					
	
						
							Accessibility statement
						
						
					
	
						
							Terms and conditions
						
						
					
	
						
							Privacy policy
						
						
					
	
						
							Help and support
						
						
					


		
	
	
		
			
				
					
					18.209.48.250
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	





    

    
    
    


