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Request:  Conduct a Level I Pb-Free Process Capability Validation.  The validation will 
include a stereoscopic visual inspection of the 6 ENIG finished Pb-Free assemblies 
submitted for analysis.  A microscopic examination of 4 cross-sectioned solder 
connections will also be performed.  The 4 solder connections to be cross-sectioned are to 
be from an ENIG finished PCB from the following components: 
 - QFP 256 
 - PLCC 68 
 - BGA 256 
 - Chip Resistor (0603) 
The microstructural integrity of the cross-sectioned solder connections will be assessed, 
and the solder connection attributes will be classified in accordance with IPC Standards 
(Revision D/ February 2005/ Supersedes Revision C January 2000 Standard).  If all of the 
IPC Specifications are met, the capability of the Pb-Free Process used to produce the 
ENIG finished PCB’s will be validated. 
 
Investigation Details:  All of the PCB’s were macroscopically examined with the aid of 
a stereo-microscope.  No solder connection anomalies were observed.  There were no 
cracked, fractured or disturbed solder connections.  Also, no dewetting, non-wetting or 
incompletely reflowed connections were observed. 
 
The aforementioned components with the solder connections to be cross-sectioned were 
carefully cut-out from the selected assembly.  The parts were solvent cleaned in an 
ultrasonic bath for approximately 15 minutes.  The parts were then rinsed with methanol 
and thoroughly dried.  Photomacrographs of the connections to be cross-sectioned were 
captured.  The parts were then potted in mounting compound, cured and 
metallographically prepared for cross-sectional examination. 
 
The following pages contain photomacrographs, photomicrographs and tables classifying 
each of the solder connection attributes.  The following pages are detailed illustrations of 
the observations derived from the visual and microscopic examination conducted on the 
solder connections on the PCB’s submitted for analysis. 
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Conclusion:  The various components examined macroscopically, as well as 
microscopically, revealed they all met the general requirements of IPC Standards for 
surface mount soldered components.  Refer to the appropriate tables to locate the specific 
class rating for each of the solder connection attributes.  The good mechanical integrity of 
the solder connections examined reflects the utilization of components and PCB’s with 
good solderability, good solder paste performance and a well profiled Pb-Free surface 
mount soldering operation. 
 
 
Mike Trosky 
01/19/06 
 
 
 
 


