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                                    Abstract
In exploring transmission lines and signals, it is clear that signals that are close to each other have both capacitive and inductive coupling between them. It turns out that this is both good news and bad news. In this chapter, we will start with the good news and introduce differential signaling. In the next chapter, we will break the bad news and discuss crosstalk. One common method for better signal integrity is to move to differential signaling. This seemingly simple change, using both a positive and negative waveform in a matched set, eliminates the need for an intact ground plane, takes care of return current, manages ground bounce, and generally improves signal integrity.
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Homework
Homework
Construct a SPICE simulation of two coupled dual transmission lines with LEN = 1, L = 100 nH, C = 10 pF, and LM = CM = 0. Connect the lines serially and connect a voltage source (800 ps risetime) at one end and a single terminating resistor across the outputs of the lines. (See the diagram below.)
	
                  1.
                  
                    Calculate the Z
0 of each line. For R
S = 0 (i.e., no source resistance) and R
L = 2Z
0, simulate the signal and show that the signal has “perfect” signal integrity.

                  
                
	
                  2.
                  
                    Add a 2 nH inductor in series and a 5 pF shunt capacitor (to ground) to one of the signal lines at the midpoint between the two sets of lines. Which is affected more – the differential signal or the signal of a single line?

                  
                
	
                  3.
                  
                    Restore the setup of the first problem (i.e., eliminate the L and C) and instead create 200 ps of clock skew between the two voltage sources. Do this by making one of the differential signals switch 200 ps after the other one. What effect does it have on the differential signal? On each of the individual signals?

                  
                
	
                  4.
                  
                    Restore the setup of the first problem and instead change LM to 10 nH and CM to 5 pF. What effect does this have? How do you explain the result?

                  
                


[image: figure a]

Example: Schematic of Problem 1 and Problem 4




Plot the voltage at each source, the differential voltage across the inputs (measured at the input to the first set of coupled transmission lines) and the differential voltage across the output (measured at the output of the second set of coupled transmission lines).


Rights and permissions
Reprints and permissions


Copyright information
© 2016 Springer International Publishing Switzerland


About this chapter
Cite this chapter
Russ, S.H. (2016).  Differential Signaling.

                     In:  Signal Integrity. Springer, Cham. https://doi.org/10.1007/978-3-319-29758-3_8
Download citation
	.RIS
	.ENW
	.BIB

	DOI: https://doi.org/10.1007/978-3-319-29758-3_8

	Published: 27 March 2016

	
                            Publisher Name: Springer, Cham

	
                                Print ISBN: 978-3-319-29756-9

	
                                Online ISBN: 978-3-319-29758-3

	eBook Packages: EngineeringEngineering (R0)


Share this chapter
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                                Provided by the Springer Nature SharedIt content-sharing initiative
                            







Publish with us
Policies and ethics



                            
                            
    

                        

                    
                
                
                    
                        
                            
                                
                                    
                                        
                                            Access via your institution
                                            
                                                
                                            
                                        
                                    

                                
                            
                        
                        
                            
                        


                        
                            
                        


                        
                            

                                
                                    
                                        
                                            
 
  
   Buying options

   
    
     	
       
        Chapter
      
	
       
        USD   29.95
       

      
	
       Price excludes VAT (USA)
      


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

Buy Chapter
     

    

    
     	
       
        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

   Purchases are for personal use only
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
						
						
					


		
	
	
		
			
				
					
					44.223.73.81
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	





    

    
    
    


