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The conventional views of post CMP cleaning...
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Chemical forces to break bonds/weaken absorption and frictional force to dislodge
& remove particles.

Surfactant/additive to prevent re-dep; corrosion inhibitor to passivate metal surface.

Increasing # of cleaning steps (pre-clean + up to 3 brush/pencil stations).
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Post CMP cleaning: complicated nature that is not well understood yet
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The interplay between polish and post clean...
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Is there any problem with the following statements? =

* Oxide RR of slurry A is higher than that of slurry B. (=
* Pad C shows higher planarization efficiency than pad D.
* Chemical E exhibits higher particle removal efficiency than chemical F.
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Interactions among slurries, pads, and disk...
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* 12% higher RR.
* Higher PR/FM but more
consistent performance.

» Without modifying anything in the post clean modules, defects
can be reduced by changing the slurry or pad alone.
/

» And let's NOT ignore the potential role of conditioner...!
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Are we still missing something???
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The reality: comprehensive view of CMP
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=» Incoming materials matter, and they matter A LOT!
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Interactions between wafer material and CMP
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Bonding configuration (of dielectrics) and microstructure +
impurity (of metal) can affect CMP performance.

Interactions between incoming material and slurry/clean
chemical can modulate electrical yield and reliability!

Much less study on this important subject over last 10+
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Nano-scale corrosion during metal CMP

rush clean DIW rinse time
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Electrolyte (e.g., slurry, clean chem) Electrolyte (e.g., slurry, clean chem)

_ post polish rinse and/or during brush clean helps decrease the amount of W

loss =» impacts on defects/cleaning?
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Multipaths to metal CMP corrosion control
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connection, anode/cathode ratio. ..etc. IPA drying: wet = dry
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Time-dependent dendrite formation (Cu) 0
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The call for holistic approach to CMP R&D...

Deposition/
underlayer

afer / Material

*  PVDvs. CVD vs. ALD.

* Impacts on polish and PCMP

cleaning.

* New materials:
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Mo w/ or w/o liners
Ru & Ru-based liners
SiCN/SiCNO
Polyimide

AIN,

etc.
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Slurry-pad-disk co-optimization.
Nano abrasives? Selectivity engineering.

Engineered asperity pads & its
“conditioning”.

On-board, in-situ metrology.
Bevel & backside polish + clean.
Ambient/mini-environment control?

ML/AIl based control and optimization.
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PCMP for hydrophobic wafer.
Metal passivation vs. cleaning.

Functional water? Oxygen & DIW
management?

Innovation in brushes and drying?

Revisit sonication? Other physical forces
to assist cleaning?

Cleaning process monitor?

11



