
The demand for increased I/O’s on 
semiconductor wafers continues to drive down 
bond pad size.  Today, 50 µm bond pads are 
common and even smaller dimensions are likely.  
This is straining the ability of current materials 
and processes to meet performance and yield 
targets.     

To meet the challenges of smaller bond pads it is 
essential to understand and control the surface 
composition of bond pads and wire because of 
the critical role it plays in bond performance.

In a typical example, the small area surface 
analysis capability of the Quantum 2000 Scanning 
ESCA Microprobe was used to identify the cause 
of a wire bonding problem that was encountered 
at an assembly plant. ESCA measurements on 
good and bad wafers detected carbon, oxygen, 
and fluorine on the surface of the aluminum bond 
pads.  The data revealed that fluorine was 
present at 4X higher concentrations on the 
surface of bond pads from bad wafers. 
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Wafers with good and bad bond pads 
appear  similar however, their surface 
composition is very different. 

ESCA data from good and bad wafers reveals 4X 
higher fluorine concentration on bond pads from 
bad wafers 
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In addition to high fluorine concentration, bad 
bond pads were found to have a thicker surface 
oxide layer.  The source of the fluorine was traced 
to foam rubber spacers used in shipping 
containers.  Wafers located near foam spacers 
had the highest failure rate.  In this case the 
fluorine appeared to catalyze growth of aluminum 
oxide, which interfered with the wire bonding 
process. 

Solving Wire Bond Problems 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.  Additionally, ESCA provides quantitative chemical state information and the 
ability to create compositional depth profiles of thin films.   

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 and automation capabilities of the Quantum 2000 
made it a simple task to measure the surface composition of a number of individual bond pads. 
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To obtain more information about the 
Quantum 2000, please contact us or 
visit our web site at www.PHI.com


