
        
    
        
            
            
                
            

            
        
    

        
    
        
            
            
                
            

            
        
    


        
    




        

        
    Skip to main content

    

    
    
        
            
                
                    
                        [image: SpringerLink]
                    
                
            
        


        
            
                
    
        Log in
    


            
        
    


    
        
            
                
                    
                        
                            
                        Menu
                    
                


                
                    
                        
                            Find a journal
                        
                    
                        
                            Publish with us
                        
                    
                        
                            Track your research
                        
                    
                


                
                    
                        
                            
                                
                                    
                                Search
                            
                        

                    
                    
                        
 
  
   
  Cart
 


                    
                

            

        
    




    
        
    
        
            
                
                    
    
        
            	
                        Home




	
                        Journal of Electronic Materials

	
                        Article

The Role of Pd in Sn-Ag-Cu Solder Interconnect Mechanical Shock Performance


                    	
                            Published: 11 December 2012
                        


                    	
                            Volume 42, pages 215–223, (2013)
                        
	
                            Cite this article
                        



                    
                        
                        
                    

                
                
                    
                        
                            
                            
                                
                                [image: ]
                            
                            Journal of Electronic Materials
                        
                        
                            
                                Aims and scope
                                
                            
                        
                        
                            
                                Submit manuscript
                                
                            
                        
                    
                

            
        
    


        
            
                

                

                
                    
                        	Tae-Kyu Lee1, 
	Bite Zhou2, 
	Thomas R. Bieler2, 
	Chien-Fu Tseng3 & 
	…
	Jeng-Gong Duh3 

Show authors
                        
    

                        
                            	
            
                
            510 Accesses

        
	
            
                
            15 Citations

        
	
            Explore all metrics 
                
            

        


                        

                        
    
    

    
    


                        
                    
                


                
                    Abstract
The mechanical stability of solder joints with Pd added to Sn-Ag-Cu alloy with different aging conditions was investigated in a high-G level shock environment. A test vehicle with three different strain and shock level conditions in one board was used to identify the joint stability and failure modes. The 	results revealed that Pd provided stability at the package-side interface with an overall shock performance improvement of over 65% compared with the 	Sn-Ag-Cu alloy without Pd. A dependency on the pad structure was also identified. However, the strengthening mechanism was only observed in the non-solder mask defined (NSMD) pad design, whereas the solder mask defined (SMD) pad design boards showed no improvement in shock performance with Pd-added solders. The effects of Sn grain orientation on shock performance, interconnect stability, and crack propagation path with and without Pd are discussed. The SAC305 + Pd solder joints showed more grain refinements, recrystallization, and especially mechanical twin deformation during the shock test, which provides a partial explanation for the ability of SAC305 + Pd to absorb more shock-induced energy through active deformation compared with SAC305.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        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
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            
                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Impact of Cooling Rate-Induced Recrystallization on High G Mechanical Shock and Thermal Cycling in Sn-Ag-Cu Solder Interconnects
                                        
                                    

                                    
                                        Article
                                        
                                         20 November 2015
                                    

                                

                                Tae-Kyu Lee, Thomas R. Bieler & Choong-Un Kim

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Impact of an Elevated Temperature Environment on Sn-Ag-Cu Interconnect Board Level High-G Mechanical Shock Performance
                                        
                                    

                                    
                                        Article
                                        
                                         06 September 2016
                                    

                                

                                Tae-Kyu Lee, Zhiqiang Chen, … Choong-Un Kim

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Microalloying effects of Sb and Ag on the microstructural evolution of eutectic Sn–Bi alloys
                                        
                                    

                                    
                                        Article
                                        
                                         05 January 2023
                                    

                                

                                Hannah N. Fowler, Sui Xiong Tay, … Carol A. Handwerker

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	J. Glazer, Int. Mater. Rev. 40, 65 (1995).
Article 
    CAS 
    
                    Google Scholar 
                

	H.K. Kim and K.N. Tu, Phys. Rev. B 53, 16027 (1996).
Article 
    CAS 
    
                    Google Scholar 
                

	P. Lall, R. Lowe, and K. Goebel, IEEE 60th Electronic Components and Technology Conference (ECTC) (Las Vegas, NV, June 2010), p. 889.

	W. Pengand and M.E. Marques, J. Electron. Mater. 36, 1679 (2007).
Article 
    
                    Google Scholar 
                

	B. Noh, J. Yoon, S. Ha, and S. Jung, J. Electron. Mater. 40, 224 (2011).
Article 
    CAS 
    
                    Google Scholar 
                

	L. Zhu and W. Marcinkiewicz, IEEE Trans. Compon. Packag. Technol. 28, 449 (2005).
Article 
    CAS 
    
                    Google Scholar 
                

	G. Godbole, B. Roggeman, P. Borgesen, and K. Srihari, IEEE 59th Electronic Components and Technology Conference (ECTC) (San Diego, CA, June 2010).

	H. Ma, T.-K. Lee, D.H. Kim, H.G. Park, S.H. Kim, and K.-C. Liu, Compon. IEEE Trans. Packag. Manuf. Technol. 1, 714 (2011).
Article 
    CAS 
    
                    Google Scholar 
                

	T.-K. Lee, B. Zhou, T. Bieler, and K.-C. Liu, J. Electron. Mater. 41, 273 (2012).
Article 
    CAS 
    
                    Google Scholar 
                

	W. Liu and N.-C. Lee, JOM 59, 26 (2007).
Article 
    CAS 
    
                    Google Scholar 
                

	H. Choi, T.-K. Lee, Y. Kim, H. Kwon, C. Tseng, J. Duh, and H. Choe, Intermetallics 20, 155 (2012).
Article 
    CAS 
    
                    Google Scholar 
                

	S. Terashima, Y. Kariya, T. Hosoi, and M. Tanaka, 	J. Electron. Mater. 32, 1527 (2003).
Article 
    CAS 
    
                    Google Scholar 
                

	C. Tseng, T.-K. Lee, G. Ramakrishna, K. Liu, and J. Duh, Mater. Lett. 65, 3216 (2012).
Article 
    
                    Google Scholar 
                

	Y. Kim, J. Park, and Y. Kim, J. Electron. Mater. 41, 763 (2012).
Article 
    CAS 
    
                    Google Scholar 
                

	B. Zhou, T. Bieler, T.-K. Lee, and K.-C. Liu, J. Electron. Mater. 39, 2669 (2010).
Article 
    CAS 
    
                    Google Scholar 
                

	K.W. Moon, W.J. Boettinger, U.R. Kattner, F.S. Biancaniello, and C.A. Handwerker, J. Electron. Mater. 29, 1122 (2000).
Article 
    CAS 
    
                    Google Scholar 
                

	C.Y. Yu, T.-K. Lee, M. Tsai, K.-C. Liu, and J.G. Duh, 	J. Electron. Mater. 39, 2544 (2010).
Article 
    CAS 
    
                    Google Scholar 
                

	T.-K. Lee, B. Zhou, L. Blair, K.-C. Liu, and T. Bieler, 	J. Electron. Mater. 39, 2588 (2010).
Article 
    CAS 
    
                    Google Scholar 
                

	T.-K. Lee, W. Xie, B. Zhou, T. Bieler, and K.-C. Liu, J. Electron. Mater. 40, 1967 (2011).
Article 
    CAS 
    
                    Google Scholar 
                

	E. El-Danaf, S.R. Kalidindi, and R.D. Doherty, Metal. Mater. Trans. 30A, 1223 (1999).
Article 
    CAS 
    
                    Google Scholar 
                

	I.-T. Wang, J.-G. Duh, C.-Y. Cheng, and J. Wang, Mater. Sci. Eng. B 177, 278 (2012).
Article 
    CAS 
    
                    Google Scholar 
                


Download references




Author information
Authors and Affiliations
	Component Quality and Technology Group, Cisco Systems, Inc., San Jose, CA, 95134, USA
Tae-Kyu Lee

	Michigan State University, East Lansing, MI, USA
Bite Zhou & Thomas R. Bieler

	National Tsing Hua University, Hsinchu, Taiwan
Chien-Fu Tseng & Jeng-Gong Duh


Authors	Tae-Kyu LeeView author publications
You can also search for this author in
                        PubMed Google Scholar



	Bite ZhouView author publications
You can also search for this author in
                        PubMed Google Scholar



	Thomas R. BielerView author publications
You can also search for this author in
                        PubMed Google Scholar



	Chien-Fu TsengView author publications
You can also search for this author in
                        PubMed Google Scholar



	Jeng-Gong DuhView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                Tae-Kyu Lee.


Rights and permissions
Reprints and permissions


About this article
Cite this article
Lee, TK., Zhou, B., Bieler, T.R. et al. The Role of Pd in Sn-Ag-Cu Solder Interconnect Mechanical Shock Performance.
                    J. Electron. Mater. 42, 215–223 (2013). https://doi.org/10.1007/s11664-012-2340-y
Download citation
	Received: 08 May 2012

	Accepted: 29 October 2012

	Published: 11 December 2012

	Issue Date: February 2013

	DOI: https://doi.org/10.1007/s11664-012-2340-y


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
	Pb-free solder
	Pd, Sn orientation
	shock test
	interconnect
	microalloying








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        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
						
						
					


		
	
	
		
			
				
					
					18.207.232.152
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    