Tailored Wavetorms for Ion Energy Control in ALE applications
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the waveforms shown below produce nearly
monoenergetic IEDFs while not charging up
the wafer (and also not changing the ion flux).
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to the surface) and a long negative phase (to
accelerate the ions). The major difference to an
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Accumulated surface charges on the wafer impede current flow at low conductivity.

This charge accumulation shields the electric field, resulting in limited ion acceleration and low-energy peaks.
Increased conductivity induces current flow, partially discharging the surface and enhancing ion energies.

At sufficient conductivity, surface charges dissipate, permitting full electric field penetration and ion energy saturation.
lon energy demonstrates a dependency on wafer conductivity, reaching a saturation point.
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Applied tailored waveforms and measured

IEDFs from [1]. e Mean ion energy demonstrates a non-linear relationship with electric field slope when wafer charging occurs.
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e Increasing wafer conductivity artificially, charging effects are removed and ion flux has mono-energy.

e The voltage slope in a tailored waveform negative phase discharges dielectric materials by releasing charging effects.

e Applying a DC voltage within the waveform may enable control of ion energy impacting the surface.




