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Adhesion Importance in Semiconductor Industry

Necessary boundary condition in modeling of post-
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Post-CM P Cleaning Resear ch

Post-CMP Cleaning Model
- Input: substrate, polishing slurry, post-CMP solutions
- Output: cleaning conditions

v \

Adhesion Model Flow Dynamics
o . K _ Model flow field for removal of
18t generation 2Md generation :
_ = rough deformable spherical
rough deformable spherical asymmetrical rough colloid colloid interacting with a rough
colloid interacting with a interacting with any surface flat surface

rough flat surface

hnl o
mﬁ

>
i




Adhesion | nvestigation Strategy

First Generation Model: adhesive
- modified DLVO theory (removal)
- semi-ideal system: (flat surface, rough spherical particle) force
predictions
SEM AFM SEM
ideal model ideal model ideal model
Contact Area | | Morphology Geometry AFM-based
A force
AFM SEM measurement
SEM:
Cosr:;atlicsttiirsea Randomly generate Computer model
rough surface of colloid
v * * adhesive
Second Generation Model: —p (removal)
- modified DLVO theory force
- system: (rough surface, rough asymmetrical particle) statistics
- statistical model




13t Generation M odel
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Van der Waals (vdW) Models
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AFM Force M easurement
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Colloid - Surface Contact Area M easur ement
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Comparison of Experimental Observation with Theory
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