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                    Abstract
The wetting behavior, interfacial reactions, and mechanical reliability of Sn-Ag-Cu solder on a plasma-coated printed circuit board (PCB) substrate were evaluated under multiple heat-treatments. Conventional organic solderability preservative (OSP) finished PCBs were used as a reference. The plasma process created a dense and highly cross-linked polymer coating on the Cu substrates. The plasma finished samples had higher wetting forces and shorter zero-cross times than those with OSP surface finish. The OSP sample was degraded after sequential multiple heat treatments and reflow processes, whereas the solderability of the plasma finished sample was retained after multiple heat treatments. After the soldering process, similar microstructures were observed at the interfaces of the two solder joints, where the development of intermetallic compounds was observed. From ball shear tests, it was found that the shear force for the plasma substrate was consistently higher than that for the OSP substrate. Deterioration of the OSP surface finish was observed after multiple heat treatments. Overall, the plasma surface finish was superior to the conventional OSP finish with respect to wettability and joint reliability, indicating that it is a suitable material for the fabrication of complex electronic devices.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        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: ]

                                
                                
                                    
                                        Influence of Substrate Surface Finish Metallurgy on Lead-Free Solder Joint Microstructure with Implications for Board-Level Reliability
                                        
                                    

                                    
                                        Article
                                        
                                         19 February 2020
                                    

                                

                                Marion Branch Kelly, Tapabrata Maity, … Nikhilesh Chawla

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Mechanical properties and microstructural evolution of solder alloys fabricated using laser-assisted bonding
                                        
                                    

                                    
                                        Article
                                        
                                         15 November 2020
                                    

                                

                                Hong-Sub Joo, Choong-Jae Lee, … Seung-Boo Jung

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Interfacial reactions and mechanical properties of Sn–3.0Ag–0.5Cu solder with pure Pd or Pd(P) layers containing thin-Au/Pd/Ni(P) surface-finished PCBs during aging
                                        
                                    

                                    
                                        Article
                                        
                                         29 January 2020
                                    

                                

                                Jungsoo Kim, Jong-Hoon Back, … Jeong-Won Yoon

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	M. Abtew and G. Selvaduary, Mater. Sci. Eng. R 27, 95 (2000).
Article 
    
                    Google Scholar 
                

	C.M.L. Wu, D.Q. Yu, C.M.T. Law, and L. Wang, Mater. Sci. Eng. R 44, 1 (2004).
Article 
    
                    Google Scholar 
                

	T. Laurila, V. Vuorinen, and J.K. Kivilahti, Mater. Sci. Eng. R 49, 1 (2005).
Article 
    
                    Google Scholar 
                

	J.W. Yoon, B.I. Noh, and S.B. Jung, J. Electron. Mater. 40, 1950 (2011).
Article 
    
                    Google Scholar 
                

	T.H. Wang, C.H. Tsai, and Y.S. Lai, Microelectron. Eng. 98, 1 (2012).
Article 
    
                    Google Scholar 
                

	D. Chang, F. Bai, Y.P. Wang, and C.S. Hsiao, in 6th Electronics Packaging Technology Conference (EPTC) (2004), pp. 149–153.

	Y.D. Jeon, Y.B. Lee, and Y.S. Choi, in 56th Electronic Components and Technology Conference (ECTC) (2006), pp. 119–124.

	Y. Kim, J.W. Shin, and K.W. Paik, in 64th Electronic Components and Technology Conference (ECTC) (2014), pp. 1765–1768.

	W. Wang, A. Choubey, M.H. Azarian, and P.M. Pecht, J. Electron. Mater. 38, 815 (2009).
Article 
    
                    Google Scholar 
                

	W.H. Zhu, L. Xu, J.H. Pang, X.R. Zhang, E. Poh, Y.F. Sun, A.Y.S. Sun, C.K. Wang, and T.B. Tan, in 58th Electronic Components and Technology Conference (ECTC) (2008), pp. 1667–1672.

	T.K. Lee, H. Ma, K.C. Liu, and J. Xue, J. Electron. Mater. 39, 2564 (2010).
Article 
    
                    Google Scholar 
                

	C.K. Chung, Y.J. Chen, C.C. Li, and C.R. Kao, Thin Solid Films 520, 5346 (2012).
Article 
    
                    Google Scholar 
                

	P. Liu, P. Yao, and J. Liu, J. Alloys Compd. 470, 188 (2009).
Article 
    
                    Google Scholar 
                

	Y.S. Lai, J.M. Song, H.C. Chang, and Y.T. Chiu, J. Electron. Mater. 37, 201 (2008).
Article 
    
                    Google Scholar 
                

	F. Ferdinandi, in International Conference on Surface Mount Technology Association (SMTA) (2009), pp. 841–846.

	D.A. Geiger, Y. Liu, and D. Shangguan, in International Conference on Surface Mount Technology Association (SMTA) (2005), pp. 1–5.

	A. Brooks, S. Woollard, G. Hennighan, and T. von Werne, in International Conference on Surface Mount Technology Association (SMTA) (2012), pp. 1–6.

	B.S.S.C. Rao, J. Weng, L. Shen, T.K. Lee, and K.Y. Zeng, Microelectron. Eng. 87, 2416 (2010).
Article 
    
                    Google Scholar 
                

	J.W. Yoon, B.I. Noh, Y.H. Lee, H.S. Lee, and S.B. Jung, Microelectron. Reliab. 48, 1864 (2008).
Article 
    
                    Google Scholar 
                


Download references




Author information
Authors and Affiliations
	Welding and Joining R&D Group, Korea Institute of Industrial Technology (KITECH), 156 Gaetbeol-ro, Yeonsu-gu, Incheon, 21999, Korea
Kyoung-Ho Kim, Jeong-Won Yoon & Sehoon Yoo

	Department of Materials Science, Tohoku University, 6-6-11 Aoba, Aramaki, Aoba-ku, Sendai, 980-8579, Japan
Kyoung-Ho Kim & Junichi Koike

	Critical Materials and Semiconductor Packaging Engineering, University of Science and Technology (UST), 217 Gajeong-ro, Yuseong-gu, Daejeon, 34113, Korea
Jeong-Won Yoon & Sehoon Yoo


Authors	Kyoung-Ho KimView author publications
You can also search for this author in
                        PubMed Google Scholar



	Junichi KoikeView author publications
You can also search for this author in
                        PubMed Google Scholar



	Jeong-Won YoonView author publications
You can also search for this author in
                        PubMed Google Scholar



	Sehoon YooView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding authors
Correspondence to
                Jeong-Won Yoon or Sehoon Yoo.


Rights and permissions
Reprints and permissions


About this article
[image: Check for updates. Verify currency and authenticity via CrossMark]       



Cite this article
Kim, KH., Koike, J., Yoon, JW. et al. Effect of Plasma Surface Finish on Wettability and Mechanical Properties of SAC305 Solder Joints.
                    J. Electron. Mater. 45, 6184–6191 (2016). https://doi.org/10.1007/s11664-016-4908-4
Download citation
	Received: 15 April 2016

	Accepted: 25 August 2016

	Published: 06 September 2016

	Issue Date: December 2016

	DOI: https://doi.org/10.1007/s11664-016-4908-4


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
	Plasma surface finish
	Pb-free solder
	Sn-3.0Ag-0.5Cu
	wettability
	mechanical properties








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        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
						
						
					


		
	
	
		
			
				
					
					54.236.158.73
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    