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Rethinking the Art of
Plasma Etch

Since the 1970s, the semiconductor industry has fabricated
electronic circuits using a plasma based pattern-transfer approach that is remarkably reminiscent of the etching artform
used centuries ago. Only now, the patterns are a million times
smaller and driven by the wafer fab equipment industry. The
most advanced plasma etching technique in production today
is called atomic layer etching (ALE) in which a single layer is
removed in a cyclic manner. This talk will review the ALE approach in comparison to conventional plasma etching techniques, such as Reactive Ion Etching (RIE). As RIE reaches its
fifth decade, its drawbacks have become apparent. ALE offers
better control by isolating steps in time and switching between
the steps in a repeatable cycle. To the extent that an ALE process behaves ideally – with high ALE synergy and self-limiting
behavior – the primary benefit is improved uniformity across
all length scales: at the surface, between different aspect ratios, and across the full wafer. Another benefit that will be highlighted is the atomic-scale smoothness in topography of the
surface left behind after etching. The underlying mechanism
and benefits of plasma ALE will be described, providing insight
into the plasma science behind the ancient art of etching.
Overall, ALE is simpler to understand than conventional plasma
etch processing, and is proving to be important as we apply the
art of etch at the atomic scale.
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