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Pbfree (LF) transition has been successfully completed for computing and consumer electronics application. The solder joint reliability performance of LF solders (SAC) has been extensively studied for various package types and most of the study to date show improved LF reliability performance compared to Sn/Pb solder. However mixed reliability results were also observed for high cyclic strain components such as large Ceramic BGAs and QFN packages. There is also renewed interest in understanding the reliability performance of LF solders in other applications such as Telecom, Automotive electronics and Aerospace.   

This paper will review the reliability performance of LF solder and will address key reliability challenges which include material compatibility issues, material quality attributes affecting reliability, reliability test conditions, fatigue creep concerns, and LF acceleration model.  This paper will also provide an overview of LF solder fatigue models, issues and recommendation for LF reliability performance assessment. LF temp cycle results for various ball pitch and ball pattern including impact of long dwell time on LF reliability performance will be compared with Sn/Pb solder which showed improved solder fatigue performance for LF Solder (SAC 405). LF solder fatigue failure mechanism, location and interface characterization results will be compared with sn/Pb solder. Microstructure characterization results will be reviewed for both LF and Sn/Pb solder to understand the crack growth behavior of FCBGA packages. The challenges associated with LF reliability assessment including solder fatigue test methods, and solder fatigue performance assessment will be reviewed.  The study will demonstrate that LF solder fatigue creep performance is better than Sn/Pb to alleviate industry concern on LF solder fatigue creep. This paper will also review the Tinwhisker failure mechanism and industry recommended test conditions. This paper also will review the key knowledge gaps and recommendation for LF transition into other market segments. This paper will also provide an overview of incoming material quality characteristic impact on reliability margin reduction and backward compatibility challenges including effect of partial mixing on reliability.  Environmental pollutant (presence of Sulfur) impact on PCB Im/Ag corrosion related failures will be discussed 
