New ALD process

with simultaneous deposition and etch
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Summary of the chemical reaction: 2 MoCls; + 5 Me3Si-Cz;Hs(Me)-SiMe; > 2 Mo + 5 CgHs-Me+ 10 CI-SiMe;

Figure 1: Proposed mechanism of the deposition/etch process.
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Super-Conformal Process

Deposition <<< Desorption/Etch.
Outside vias, desorbed material has

extremely low probability of re-deposition.

Inside via tops, desorbed material has
) low probability of re-deposition.

| | |e=p]|
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Inside via bottoms, desorbed material has
high probability of re-deposition.
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Figures 2a (left) and 2b (middle) and 2c (right): molybdenum growth/cycle as a function of MoCls dose
(left), displaying a maximum when the deposition/etch ratio is chosen to favor deposition; scheme
describing mechanism through which super-conformal deposition is possible (middle); SEM and EDS
analysis of vias where Mo was deposited selectively at bottom of vias (right).



