1. Achieving High Reliability of Lead-Free Solder Joints -- Materials Considerations
Course Leader: Ning-Cheng Lee – Indium Corporation
Course Objective:
This course covers the detailed material considerations required for achieving high reliability for
lead-free solder joints. The reliability discussed includes joint mechanical properties,
development of type and extent of intermetallic compounds (IMC) under a variety of material
combinations and aging conditions, and how those IMCs affect the reliability. The failure modes,
thermal cycling reliability, and fragility of solder joints as a function of material combination,
thermal history, and stress history will be addressed in detail. The selection of novel alloys with
reduced fragility will be presented. Crucial parameters for high reliability solder alloy for
automotive industry will be presented. Electromigration, and tin whisker growth will also be
discussed. The emphasis of this course is placed on the understanding of how the various
factors contribute to the failure modes, and how the selection of proper solder alloys and
surface finishes for achieving high reliability are key.
Course Outline:
1. Mainstream Lead-free Soldering Practice
a. Prevailing lead-free alloys
b. Leaded component surface finishes
2. Surface Finishes Issues
a. Some issues with lead-free surface finishes
b. Issue of ENIG
c. Issue of ImAg
3. Mechanical Properties
a. Shear and pull strength
b. Creep
4. Intermetallic Compounds
a. Interaction of Cu and Ni
b. Effect of Cu content in SAC
c. Effect of alloy additives
5. Failure Modes
a. Grain boundary sliding and cavitation
b. Grain coarsening
c. Grain orientation
6. Reliability - Thermal Cycle
a. Effect of thermal cycle test condition
b. Effect of PCB surface finish (Cu vs Ni) and solder composition
7. Reliability – Fragility
a. Effect of dopant on IMC growth
b. Effect of additive on grain size and IMC type
8. Reliability – Rigidity & Ductility
9. Reliability - Composite Solder Enable Hierarchy Assembly & Shock Resistance
10. Reliability - Tin Whisker
Who Should Attend:
Directors, managers, design engineers, process engineers, and reliability engineers who
care about achieving high reliability lead-free solder joints and would like to know how to
achieve it should take this course.
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