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Every mechanism starts with a significant observation!!!

Raw NADD data for the four marathon tests
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“Solution A” Composition

* An organic acid blend formulated for trace
metals and residue removal

* A corrosion protectant

e A surfactant to reduce surface tension and
improve lubrication

* Final pH of appx. 2
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“Solution B” Composition

An organic acid intended to remove trace metals
and residue

Same surfactant as Solution A, but at twice the
concentration

A polymer that was specifically added to further
remove particles and trace metals

An organic pH adjuster that further aided in
particle removal

Final pH of appx. 11

Standard HVM Brushes

In both cases, the PVA was first set to a height such that it just barely contacted the wafer
surface. Next, it was pressed towards the wafer by exactly 2mm, and locked in position. Prior
to any tests, the brush was broken in for an hour with the wafer and brush rotating at 300 and

300 RPM, respectively.



Mean Shear Force (Ibf)

0.9

0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

0.0

LEHER

Correlation to Shear Force

PCC-300%® PVA Brush Scrubber and Tribometer
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Brush Rotation (RPM)

Brush Rotation (RPM)

Brush 1 — Solution A
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Brush 1 — Solution B
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Brush 2 — Solution B

300

200

100
100 200 300

Wafer Rotation (RPM)
20.000.10 =0.10-0.20 =0.20-0.30 =0.30-0.40

=0.400.50 =0.50-0.60 =0.60-0.70 =0.70-0.80
=0.800.90 =0.90-1.00



ﬁ?" LEHER How can we probe brush/chemistry LE\/\/IS

;‘& L using electrochemistry? UNIVERSITY

¥~ Anodic Slope

~— Cathodic Slope

Solution A
Solution B




Does this argument of surface interactions LEWIS
correlate or even hold true? UNIVERSITY

Results show Brush 2 has lower SF and significant Brush Type
reduced defects in HVYM marathon. o
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Solution

Initial Degree of Swelling (%)

Brush Type

Solution B

u diffusion of chemistry into the brush matrix,

33.7+24 428+4.2

27.7+2.8 29.3+3.4

and increased surface chemical activity. All
of this is believed to improve particle/defect
removal albeit with lower SF.




Supramolecular Cleaning Chemistries LEWIS
with PVA Brush Scrubbing UNIVERSITY

Striking a balance: Role of supramolecular assemblies on the modulation of
the chemical and mechanical contributions during Post-STI CMP cleaning
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Shear Force
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Micelle Post-CMP Cleaning Chemistry
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