
Packaging materials with stained bond pads are 
usually rejected whether or not the stain interferes 
with bonding.  Stains are typically process 
residues or diffusion products that form a thin 
contamination layer on the surface of the pad.

These stains are normally too thin to detect with 
analysis tools such as SEM/EDX or Micro-FTIR 
and require the use of a surface analysis tool for 
characterization.

In this example the small area analysis and 
imaging capabilities of the Quantum 2000 
Scanning ESCA Microprobe were used to identify 
the composition of a stain on a gold pad and to 
correlate the location of a contaminant with the 
stain. 
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Optical image of stained gold pads on a printed 
circuit package (1072 x 812 µm)

ESCA Imaging Area

ESCA images of calcium (red) and gold 
(green) show calcium is associated with 
the stain. Compositional data was 
obtained at the indicated (+) locations on 
and off of the stain.

ESCA data show the presence of calcium, 
fluorine, sodium, chlorine, and magnesium on the 
stain.  These elements are often associated with 
water stains.

Identifying Stains on Packaging Materials 
with a Scanning ESCA Microprobe

+

+



ESCA is a surface analysis technique with an average analysis depth of 3 nm, providing high sensitivity for the 
detection of surface contaminants.  In the example presented here calcium, fluorine, sodium, chlorine, and 
magnesium were detected on a stain.  Chemical state information available from the ESCA data revealed 
calcium carbonate to be a significant component of the stain. 

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 ESCA microprobe capabilities of the Quantum 2000 were used to 
locate and determine the composition of a stain. 
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To obtain more information about the 
Quantum 2000, please contact us or 
visit our web site at www.PHI.com


