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1. Motivation

One of the leading factors to scrapped wafers and excursions, both seen and unseen,
done to wafers, is the robotic wafer handling. The occasionally broken, chipped or
scratched wafers, as well as the mechanically generated particles, are sometimes
harbingers of even more serious tool problems that may not get adequately addressed
in typical PM protocols or check lists. The more dramatic occurrences are where
undetected or under evaluated tool problems lead to major excursions covering a
thousand lots or more, that result in half of the wafers in those lots to be scrapped.
The true gap in this scenario is that there was no good way to get an unbiased and
accurate data based monitoring of wafer handling tools behavior. The criteria for the
health of the wafer handling system is usually based on the subjective evaluation of
the technician.

2. Description of the approach

The InnerSense Smart Wafer is a highly sensitive vibration recording device glued on
a virgin silicon wafer, which addresses the problems covered above. It collects and
stores vibration signals experienced by production wafers. By running it through the
tool with standardized recipes, characteristic vibration patterns are collected. The
heart of the monitoring work is the analysis, interpretation, and corrective actions
associated with these waveforms. Those waveforms can be broken down per
individual mechanical activities and be measured (amplitude and # of peaks) and
monitored by the fab SPC system.

This approach provides significant benefits in maintenance as it permits the
implementation of a methodology for Predictive maintenance and augments HPM
efforts. By developing baseline waveforms, deterioration in tool performance can be
identified, monitored, tracked and addressed. The waveforms can also be used for e-
diagnostics at a data-base expert center.

3. Evaluation of benefits

The Smart Wafer system is already used in about 35 fabs worldwide, Some already
reported a 50% wafer breakage reduction due to mechanical problems since the
implementation of the Smart Wafer system.






