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Modern integrated circuit (IC) fabrication has widely employed SC-1 cleans and
dilute NH4OH solutions to remove contaminant particles in Front End of the Line
(FEOL) processing. As semiconductor device geometry continues to shrink, the size
of “killer” particles also decreases to the nanoscale region. Thus, the damage free
cleaning method for nanoscale particle removal will become more critical for future
device yield. Unfortunately, currently existing cleaning methods are not qualified for
such tasks. To solve this problem, new approaches must be investigated for the next
generation cleaning formulations in order to (1) enhance zeta potential to achieve
nanoscale particle removal and (2) decrease the etching of silicon dioxide or silicon
surface to realize the damage free clean.

This work identifies and establishes an effective nanoparticle removal technique in an
innovative cleaning chemistry for semiconductor wafer processing. The study
provides an understanding of the basic removal mechanism, verified by experimental
measurements. An effective, modified SC-1 cleaning chemistry, based on this
fundamental understanding, has been developed.
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