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	Description

											      High speed current-steering DACs with high linearity are needed in today's applications such as wired and wireless communications, instrumentation, radar, and other direct digital synthesis (DDS) applications.  However, a trade-off exists between the speed and resolution of Nyquist rate…

      High speed current-steering DACs with high linearity are needed in today's applications such as wired and wireless communications, instrumentation, radar, and other direct digital synthesis (DDS) applications.  However, a trade-off exists between the speed and resolution of Nyquist rate current-steering DACs.  As the resolution increases, more transistor area is required to meet matching requirements for optimal linearity and thus, the overall speed of the DAC is limited.  

In this thesis work, a 12-bit current-steering DAC was designed with current sources scaled below the required matching size to decrease the area and increase the overall speed of the DAC.  By scaling the current sources, however, errors due to random mismatch between current sources will arise and additional calibration hardware is necessary to ensure 12-bit linearity.  This work presents how to implement a self-calibration DAC that works to fix amplitude errors while maintaining a lower overall area. Additionally, the DAC designed in this thesis investigates the implementation feasibility of a data-interleaved architecture.  Data interleaving can increase the total bandwidth of the DACs by 2 with an increase in SQNR by an additional 3 dB. 

The final results show that the calibration method can effectively improve the linearity of the DAC.   The DAC is able to run up to 400 MSPS frequencies with a 75 dB SFDR performance and above 87 dB SFDR performance at update rates of 200 MSPS.

      
        (more)      
			




        
          
            
  
    Copyright Statement

              		

	
	    		

		          [image: In Copyright]
    	







                      

          
  
    Reuse Permissions

              		

	
	    		

	
	    
            All Rights Reserved

      
	








        

                  
  
    
      
      	Downloads

	pdf (561 KB)

    

  



                
        
          






        

      

    

    
      Details

        
  
    Title

          	  Design and calibration of a 12-bit current-steering DAC using data-interleaving


      



                    
          Contributors

          
      	Jankunas, Benjamin (Author)
	Bakkaloglu, Bertan (Thesis advisor)
	Kitchen, Jennifer (Committee member)
	Ozev, Sule (Committee member)
	Arizona State University (Publisher)


  

        

            
  
    
      Date Created
      
        
          i
        
        
          The date the item was original created (prior to any relationship with the ASU Digital Repositories.)
        

      

    

          
              2014

              

      



                    
          Subjects

          
      	Electrical Engineering
	Calibration
	Current Steering DAC
	Data Converter
	Data Interleaving
	IC Design
	Digital-to-analog converters--Design and construction.
	Digital-to-analog converters
	Digital-to-analog converters--Calibration.


  

          
          
          
          
          
        

                  
  
    Resource Type

              	Text






      
  
    
        Collections this item is in
  ASU Electronic Theses and Dissertations


  

                                
  
    Note

          	  
          
            Partial requirement for: M.S., Arizona State University, 2014

      
  
    Note type

              thesis

          


      


	  
          
            Includes bibliographical references (p. 58-59)

      
  
    Note type

              bibliography

          


      


	  
          
            Field of study: Electrical engineering

      
      




      




            

      
        
          
            View full metadata
          
        

      

    

          
        Citation and reuse

        
        
Statement of Responsibility

  
    by Benjamin Jankunas
  


      

        
      Machine-readable links

      	OAI Dublin Core
	MODS XML


    




    

  



								
							
															
								
									
																			Quick actions
																		

									
								

								
									
										      
  
    
      
      
    

  


  
      About this item

    
      
      Overview Copy permalink

    

  


  
      Explore this item

    
      
      Explore Document
    

  


  
      Share this content

    
      
      

    	
        
          
        
      
	
        
          
        
      
	
        
          
        
      
	
        
          
        
      






    

  


  
    
      
      
       Feedback
      

    

  



									
								

								

																				

					

							

						
																				
							  
    
  
    
      
      
      
        

          
            [image: ASU University Technology Office Arizona State University.]
          


          
            
              
              
              
              
            
          


        

      

    

      
        
          

            
              
                
                  KEEP
                

                
                  Contact Us
                

              

            


            
              
                
                  
                    Repository Services
                      
                    
                  
                

                
                  Home
                  KEEP
                  PRISM
                  ASU Research Data Repository
                

              

            


            
              
                
                  
                    Resources
                      
                    
                  
                

                
                  Terms of Deposit
                  Sharing Materials: ASU Digital Repository Guide
                  Open Access at ASU
                

              

            


          

        

      
    

      
        
          
            The ASU Library acknowledges the twenty-three Native Nations that have inhabited this land for centuries. Arizona State University's four campuses are located in the Salt River Valley on ancestral territories of Indigenous peoples, including the Akimel O’odham (Pima) and Pee Posh (Maricopa) Indian Communities, whose care and keeping of these lands allows us to be here today. ASU Library acknowledges the sovereignty of these nations and seeks to foster an environment of success and possibility for Native American students and patrons. We are advocates for the incorporation of Indigenous knowledge systems and research methodologies within contemporary library practice. ASU Library welcomes members of the Akimel O’odham and Pee Posh, and all Native nations to the Library.

          

        

      

    

    

  


  
    
      
      
  
    
      
        
          
            Maps and Locations
            Jobs
            Directory
            Contact ASU
            My ASU
          
          
            [image: Repeatedly ranked #1 in innovation (ASU ahead of MIT and Stanford), sustainability (ASU ahead of Stanford and UC Berkeley), and global impact (ASU ahead of MIT and Penn State)]
          
        

      

    

  





  
    
      
        
          Copyright and Trademark
          Accessibility
          Privacy
          Terms of Use
          Emergency
        
      

    

  




    

  


  

						

												
		

	


  


    
    












  

