
    
    
    
        
            
            
                
            

            
        
    


    
        Skip to main content

        
        

        
            
                Advertisement

                

            

        

        

    
    
        
            
                
                    
                        [image: SpringerLink]
                    
                
            
        


        
            
                
    
        Log in
    


            
        
    


    
        
            
                
                    
                        
                            
                        Menu
                    
                


                
                    
                        
                            Find a journal
                        
                    
                        
                            Publish with us
                        
                    
                        
                            Track your research
                        
                    
                


                
                    
                        
                            
                                
                                    
                                Search
                            
                        

                    
                    
                        
 
  
   
  Cart
 


                    
                

            

        
    






        
            
                
                    
                        
                    

                
                
                    
[image: Book cover]


13th International Conference on Biomedical Engineering pp 89–93Cite as






                

                
    
        
            	
                        Home



	
                        13th International Conference on Biomedical Engineering

	
                        Conference paper


                                A Low-Noise CMOS Receiver Frontend for NMR-based Surgical Guidance

                                	J. Anders3, 
	S. Reymond3, 
	G. Boero3 & 
	…
	K. Scheffler4 

Show authors
                                	Conference paper



                                
                                    
    
        
            	
                        145 Accesses

                    
	
                            1
                                Citations

                        


        

    



                                


                                
    
        
            
                
                    
                

                
                    
                        Part of the book series:
                        IFMBE Proceedings ((IFMBE,volume 23))
                    

                

            

        

    

                                
                            

                        
                        

                            
                                
                                    Abstract
In this paper a novel architecture for an integrated NMR receiver front-end for surgical guidance applications is described. While the chip consumes only 9 mA supply current from a 3.3 V power supply it has a measured input referred noise density of 0.7 nV/√Hz. The receiver consists of the reception coil, an on-chip tuning capacitor an LNA and a 50Ω output buffer. The system is designedfor operation in a B0-field of 1.5 T corresponding to a frequency of 63MHz. It is implemented in a 0.35 μm CMOS high voltage process and occupies a chip area of 500 μm x 760 μm.
Keywords
	CMOS
	NMR
	MRI
	Surgical Guidance




                                
                            

                            
                                
                                    
                                        
                                            
                                                
                                                   This is a preview of subscription content, log in via an 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   259.00
      
	
       Price excludes VAT (USA)
      


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

Buy eBook
     

    

    
     	
       
        Softcover Book
      
	
       USD   329.99
      
	
       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
  

 

 
 


                                        

                                    
                                
                            

                            
                                
                                    
                                        Preview

                                        
                                            
                                                Unable to display preview. Download preview
                                                    PDF.

                                            
                                            Unable to display preview. Download preview
                                                PDF.

                                        

                                    

                                
                            

                            
                            
                                
                            


                            

                            

                            References
	A.N. Karanicolas (1996) A 2.7-V 900-MHz CMOS LNA and mixer, JSSC, Vol.31, No.12

                        Google Scholar 
                

	S.S. Mohan et al. (1999) Simple and Accurate Expressions for Planar Spiral Inductances. JSSC,Vol.34, No.10

                        Google Scholar 
                

	G. Boero et al. (2001) Fully integrated probe for proton NMR magnetometry. Rev. Sci. Instrum. 72, 2764
Article 
    
                    Google Scholar 
                

	D.I. Hoult (2000) The principle of Reciprocity in Signal Strength Calculations — A Mathematical Guide, Concepts in Magnetic Resonance, Vol.12, No.4, p173–187
Article 
    
                    Google Scholar 
                

	P.R. Gray, P.J. Hurst, S.H. Lewis and R.G. Meyer (2001) Analysis and Design of Analog Integrated Circuits, Fourth Edition, John Wiley & Sons, Inc.

                        Google Scholar 
                

	F. Gatta et al. (2001) A 2-dB Noise Figure 900-MHz Differential CMOS LNA, JSSC, Vol.36, No.10

                        Google Scholar 
                

	T. Cherifi et al. (2005) A CMOS Microcoil-Associated Preamplifier for NMR Spectroscopy, TCAS-I, Vol.52, No.12

                        Google Scholar 
                

	C. Enz (2008) Advanced Analog and RF IC Design II, Lecture Notes

                        Google Scholar 
                

	Y. Liu et al. (2008) CMOS Mini Nuclear Magnetic Resonance System and its Applications for Biomedical Sensing, ISSCC Difgest of Technical Papers

                        Google Scholar 
                


Download references




Author information
Authors and Affiliations
	Ecole Polytechnique Fédérale de Lausanne (EPFL), Lausanne, Switzerland
J. Anders, S. Reymond & G. Boero

	University of Basel, University Hospital, Basel, Switzerland
K. Scheffler


Authors	J. AndersView author publications
You can also search for this author in
                        PubMed Google Scholar



	S. ReymondView author publications
You can also search for this author in
                        PubMed Google Scholar



	G. BoeroView author publications
You can also search for this author in
                        PubMed Google Scholar



	K. SchefflerView author publications
You can also search for this author in
                        PubMed Google Scholar







Editor information
Editors and Affiliations
	Division of Bioengineering & Department of Mechanical Engineering Faculty of Engineering, National University of Singapore, 7 Engineering Drive 1 Block E3A #04-15, Singapore, 117574
Chwee Teck Lim 

	Department of Orthopaedic Surgery, YLL School of Medicine & Division of Bioengineering, Faculty of Engineering & NUS Tissue Engineering Program, Life Sciences Institute, Level 4, DSO (Kent Ridge) Building 27 Medical Drive, Singapore, 117510
James C. H. Goh 




Rights and permissions
Reprints and permissions


Copyright information
© 2009 International Federation of Medical and Biological Engineering


About this paper
Cite this paper
Anders, J., Reymond, S., Boero, G., Scheffler, K. (2009).  A Low-Noise CMOS Receiver Frontend for NMR-based Surgical Guidance.

                     In: Lim, C.T., Goh, J.C.H. (eds) 13th International Conference on Biomedical Engineering. IFMBE Proceedings, vol 23. Springer, Berlin, Heidelberg. https://doi.org/10.1007/978-3-540-92841-6_22
Download citation
	.RIS
	.ENW
	.BIB

	DOI: https://doi.org/10.1007/978-3-540-92841-6_22

	
                            Publisher Name: Springer, Berlin, Heidelberg

	
                                Print ISBN: 978-3-540-92840-9

	
                                Online ISBN: 978-3-540-92841-6

	eBook Packages: EngineeringEngineering (R0)


Share this paper
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   259.00
      
	
       Price excludes VAT (USA)
      


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

Buy eBook
     

    

    
     	
       
        Softcover Book
      
	
       USD   329.99
      
	
       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
						
						
					


		
	
	
		
			
				
					
					54.152.29.37
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	





    

    
    
    


