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Flip chip technology relies on wafer level “solder 
bumping” for die-to-package interconnect.  One 
common method of bump deposition is as solder 
paste which forms 100 – 150 µm diameter bumps 
during a subsequent reflow heating step.

Deposition and reflow of a paste presents the 
possibility of solder contamination of areas on the 
die adjacent to the bumps.  The 10 µm diameter 
scanned x-ray probe beam of the Quantum 2000 
allows automated characterization of the surface 
composition of both the solder bumps and the 
interbump region of the die by Electron 
Spectroscopy for Chemical Analysis1 (ESCA).

Optical image of solder bumps on a wafer (1072 x 812 µm)

Scanned x-ray beam induced secondary electron 
image of a solder bump taken by the Quantum 2000

Characterizing Bumped Wafers 
with a Scanning ESCA Microprobe

Using the SEM-like capabilities of the Quantum 
2000, ten solder bumps were selected from ten 
die on the wafer.  Both the bump and a point on 
the die surface,midway between bumps, were 
then analyzed by positioning the scanned x-ray 
beam at those spots in the image.  The 
quantitative summary of the analysis is given in 
the table above.

ESCA spectra collected on and off solder bumps 
showed that the die surface was contaminated by 
high levels of lead, presumably from the solder 
paste reflow process.  The surface composition of 
the bumps was uniform over a large area of the 
wafer.

1 ESCA is also known as X-ray Photoelectron Spectroscopy or XPS.
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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, wafer level solder bumps were selected for 
ESCA analysis using an optical microscope and automatically relocated and analyzed with the use of a 10 µm 
diameter scanned x-ray probe beam.  The SEM-like operation, small spot analysis capability, and high level of 
automation on the Quantum were critical to this statistical analysis.

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


