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Determining the composition of defects is a 
critical part of defect sourcing and yield 
enhancement.  

In this example, the unique ability of the Quantum 
2000 Scanning ESCA Microprobe to characterize 
an 8-10 µm diameter organic particle, facilitated 
the identification of particles that were detected 
after a wafer clean.

Optical image of an organic defect detected after 
wafer cleaning (1072 x 812 µm)

Fluorine map showing a correlation between  
fluorine concentration and the defect

Identifying Organic Defects 
with a Scanning ESCA Microprobe
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ESCA spectra show the fluorine on the 
defect to be associated with fluorocarbon 
contamination and the fluorine on the wafer 
to be an etch residue.

ESCA spectra collected on and off of the defect 
showed more carbon and fluorine to be present 
on the defect.  A fluorine map verified the 
correlation between high fluorine concentration 
and the defect.  High resolution fluorine 1s 
spectra show the defect to be a fluorocarbon 
material and identify the small amount of fluorine 
on the wafer as an etch residue. 



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, organic particles that were detected by an 
ODD tool after a wafer clean were relocated with a microscope based sample positioning station and analyzed 
with the use of a 10µm diameter x-ray probe beam.  The effectiveness of the Quantum’s charge neutralization 
system also played an important role in the analysis of the organic defects on an insulating substrate.

The Physical Electronics, Quantum 2000 Scanning ESCA Microprobe was specifically designed to provide high 
performance ESCA analysis and high throughput in materials development, process development,  failure 
analysis, and product monitoring environments.
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To obtain more information about the 
Quantum 2000, please contact us or 
visit our web site at www.PHI.com


