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                    Abstract
Parasitic capacitances associated with large junction areas in bulk silicon MOS transistors can be virtually eliminated if MOS devices can be fabricated in silicon films on insulating substrates. The problem has been not only one of achieving suitable electrical properties in the thin films, but also of maintaining the “as-deposited” properties during the thermal treatments used in device processing. The changes in the electrical properties have made it particularly difficult to reproducibly fabricate deep depletion MOS devices, which require the deposition of thin films (less than 1.5μ) with carrier concentrations as low as ∼5 × 1014 per cu cm. Modifications in the film deposition procedures and in the pregrowth treatment of the substrate have enhanced the thermal stability of the electrical properties sufficiently for the fabrication of deep depletion MOS devices on 1.0 μ thick films. Procedures have also been developed for the deposition of bothn-andp-type silicon on the same insulating substrate by a “two-stage” epitaxial process. Thus, both components of the complementary pair circuit may be enhancement mode devices. Since relatively high carrier concentrations can be employed in the discreten andp-type films, the doping requirements and the processing of the device structures have been considerably eased. The deposition conditions and the ability to deposit high quality silicon on a substrate surface from which silicon has been previously removed are interrelated and are important considerations in performing the two-stage epitaxial process.



                    
    


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

                            

                        

                        
                            
                                
                                    Access this article

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            
                        

                    

                    
                        
                    


                    
                        
                            
                        
                    

                    

                    

                    References
	E. J. Boleky, J. R. Burns, J. E. Meyer, and J. H. Scott: Electronics, July 20, 1970, p. 82.

	J. E. Meyer, J. R. Burns, and J. H. Scott: International Solid State Circuits Conference, Digest of Technical Papers, Feb. 1970, p. 200.

	J. R. Burns and J. H. Scott: “Silicon-on-Sapphire Complementary MOS Circuits for High-Speed Associative Memory”, AFIPS Conference Proceedings, Vol. 35, Fall Joint Computer Conference, Las Vegas, Nov. 1969.

	P. H. Robinson and C. W. Mueller:Trans. TMS-AIME, 1966, vol. 236, p. 268.
CAS 
    
                    Google Scholar 
                

	R. L. Nolder, D. J. Klein, and D. H. Forbes:J. Appl. Phys., 1965, vol. 36, p. 3444.
Article 
    CAS 
    
                    Google Scholar 
                

	D. J. Dumin:J. Appl. Phys., 1965, vol. 36, p. 2700.
Article 
    CAS 
    
                    Google Scholar 
                

	H. Schl:otterer Sol. State Electron., 1968, vol. 11, p. 947.
Article 
    
                    Google Scholar 
                

	J. D. Filby and S. Nielson:Brit. J. Appl. Phys., 1967, vol. 18, p. 1357.
Article 
    CAS 
    
                    Google Scholar 
                

	R. W. Bicknell, B. A. Joyce, J. H. Nease, and G. V. Smith:Phil. Mag., 1966, vol. 14, p. 31.
CAS 
    
                    Google Scholar 
                

	P. B. Hart, D. J. Etter, B. W. Jervis, and J. M. Flanders:Brit. J. Apply. Phys., 1967, vol. 18, p. 1389.
Article 
    CAS 
    
                    Google Scholar 
                

	D. J. Dumin and P. H. Robinson:J. Electrochem. Soc., 1966, vol. 113, p. 469.
Article 
    CAS 
    
                    Google Scholar 
                

	G. W. Cullen, G. E. Gottlieb, C. C. Wang, and K. H. Zaininger:J. Electrochem. Soc., 1969, vol. 116, p. 1444.
Article 
    CAS 
    
                    Google Scholar 
                

	G. W. Cullen, G. E. Gottlieb, and C. C. Wang:RCA Rev., 1970, vol. 31, p. 355.
CAS 
    
                    Google Scholar 
                

	J. Mercier:Rev. Phys. Appl., 1968, vol. 3, p. 127.
CAS 
    
                    Google Scholar 
                

	D. J. Dumin:Rev. Sci. Instr., 1967, vol. 38, p. 1107.
Article 
    CAS 
    
                    Google Scholar 
                

	E. J. Boleky:RCA Rev., 1970, vol. 31, p. 372.
CAS 
    
                    Google Scholar 
                

	F. P. Heiman:IEEE Trans. Electron. Devices, 1966, vol. ED-13, p. 855.

                    Google Scholar 
                

	S. R. Hofstein:IEEE Trans. Electron. Devices, 1966, vol. ED-13, p. 846.

                    Google Scholar 
                

	R. C. DeFries and G. W. Sears:J. Chem. Phys., 1959, vol. 31, p. 1256.
Article 
    
                    Google Scholar 
                

	D. W. Ready and G. C. Kuczynski:J. Am. Ceram. Soc., 1966, vol. 49, p. 26.
Article 
    
                    Google Scholar 
                

	J. D. Filby:J. Electrochem. Soc., 1966, vol. 113, p. 1085.
Article 
    CAS 
    
                    Google Scholar 
                

	C. Zaminer:Z. Angew. Phys., 1968, vol. 24, p. 223.
CAS 
    
                    Google Scholar 
                

	D. J. Dumin and P. H. Robinson:J. Appl. Phys., 1968, vol. 39, p. 2759.
Article 
    CAS 
    
                    Google Scholar 
                

	E. C. Ross and G. Warfield:J. Appl. Phys., 1969, vol. 40, p. 2339.
Article 
    CAS 
    
                    Google Scholar 
                

	G. Von Grube, A. Schneider, V. Esch, and M. Flad:Anorg. Chem., 1949, vol. 260, p. 120.
Article 
    CAS 
    
                    Google Scholar 
                

	G. E. Gottlieb: RCA Laboratories, Princeton, N.J., unpublished research.

	Electronics, June 8, 1970, p. 88.

	D. J. Dumin and P. H. Robinson:J. Cryst. Growth, 1968, vol. 3, p. 214.
Article 
    
                    Google Scholar 
                

	C. W. Mueller:J. Vacuum Sci. Techn., 1970, vol. 7, p. 147.
Article 
    
                    Google Scholar 
                


Download references




Author information
Authors and Affiliations
	RCA Laboratories, David Sarnoff Research Center, Princeton, N. J.
G. E. Gottlieb (Materials Researcher), J. F. Corboy (Materials Researcher), G. W. Cullen (Materials Researcher) & J. H. Scott (Materials Researcher)


Authors	G. E. GottliebView author publications
You can also search for this author in
                        PubMed Google Scholar



	J. F. CorboyView author publications
You can also search for this author in
                        PubMed Google Scholar



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



	J. H. ScottView author publications
You can also search for this author in
                        PubMed Google Scholar







Additional information
This manuscript is based on a paper presented at the annual conference sponsored by the Electronic Materials Committee of the Institute of Metals Division of the Metallurgical Society of AIME and held August 30–September 2, 1970, in New York City.


Rights and permissions
Reprints and permissions


About this article
Cite this article
Gottlieb, G.E., Corboy, J.F., Cullen, G.W. et al. The epitaxial deposition of silicon on insulating substrates for MOS circuitry.
                    Metall Trans 2, 653–657 (1971). https://doi.org/10.1007/BF02662717
Download citation
	Issue Date: March 1971

	DOI: https://doi.org/10.1007/BF02662717


Share this article
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
                        


Keywords
	Thermal Oxidation
	Sapphire Substrate
	Silicon Film
	Interface Compound
	Field Effect Mobility








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        Access this article


                                        
                                            
                                                
                                                    
                                                        Log in via an institution
                                                        
                                                            
                                                        
                                                    
                                                

                                            
                                        

                                        
                                            
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                        

                                        
                                            Institutional subscriptions
                                                
                                                    
                                                
                                            

                                        

                                    

                                
                            

                            
                                
    
        Advertisement

        
        

    






                            

                            

                            

                        

                    

                
            

        

    
    
    


    
        
            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
						
						
					


		
	
	
		
			
				
					
					54.196.241.162
				

				Not affiliated

			

		
	
	
		
			
		
	
	© 2024 Springer Nature




	






    