
Increased packing density and device speed are 
driving the increased use of ball grid array (BGA) 
interconnect technologies. The pressure to 
develop lead free solders and reduce the size of 
solder balls requires the use of new materials and 
processes.  

To choose the best composition for replacement 
solders, optimize processes, and solve startup 
problems quickly, there is a critical need to 
understand the surface composition of solder ball 
surfaces and correlate it with process and 
performance.

A compositional depth profile obtained with a 
Quantum 2000 Scanning ESCA Microprobe 
reveals the complex surface composition of a 
typical tin-lead solder ball used in a ball grid 
array.
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ESCA Analysis of Solder Balls used in Ball Grid Arrays
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To obtain more information about the 
Quantum 2000, please contact us or 
visit our web site at www.PHI.com

ESCA is a surface analysis technique with an average analysis depth of 3 nm, providing high sensitivity for the 
detection of surface contaminants.  A compositional depth profile is generated by alternately ion milling the 
sample and collecting data.  In this example, a thin hydrocarbon film and a small amount of bromine were 
detected as surface contaminants.  The depth profile showed that tin migrated to the surface and formed an 
oxide layer, leaving a lead rich (tin depleted) zone below the surface.  

The Physical Electronics, Quantum 2000 Scanning ESCA Microprobe was specifically designed to provide high 
performance and high throughput in materials development, process development, and failure analysis 
environments.  In this example, the unique small area ESCA depth profiling capabilities of the Quantum 2000 
provided valuable compositional information that would be difficult to obtain by any other means.


