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BASF CMP Slurry Development

According to Application BASE
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BASF CMP Slurry Development Setup
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BASF R&D Polishing Lab
Particle Technology o e Customers’ Needs

(Internal / Outsourced) l (Process Targets)

| / \ Formulation X/ \ Polishing

Compatibility ‘ ‘ Promising prototypes ( Robust prototypes

BASF Chemistry BASF Application Lab

Taiwan (200 mm)

BASF Contract Labs
USA (200/300 mm)

Data package
Demo sample T

BASF Product Management
Global

Structured process checks chemical and applications viability

Practical and focused approach accelerates commercialization



Chemistry Innovation in CMP

Adaptive Organic Particle
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Silica Particle Polymer Particle BASF Adaptive Organic Particle
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CONFIDENTIAL

Typical Dishing Results for PC606 (100 um lines)

Baseline slurry PC606x21a

Dishing (A)

Dishing of Cu Patterned Wafer
(1 psi, ~ 35 sec Over-Polishing)
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Baseline slurry PC606x21b
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~ 35 sec over-polishing under 1 psi, 95/85 rpm, 200 ml/min polishing condition




Low Erosion on 9x1 Features shown by Profilometry Traces
rk System AFM Profilometer Scan
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Matching Surface Chemistry

Increased efficiency of material removal
O -BASF
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More effective

Less effective /

i

Activating / Passivating film
*Generated in-situ

*To be removed \




BASF TSV Cu CMP Slurry Defy Dishing Trend Predicted by

Polishing Rates for Conventional Slurry [1-BASE
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Advanced BASF Barrier Slurry

Maximize removal rate with minimal solids content
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Abrasive content significantly reduced

Key performance characteristics retained

- Abrasive (%)
-#- Rel. Ta MRR
—4— Rel. Cu MRR
- Rel. BD MRR

Benefits for the customers:

L=

Product Generations

Lower defects

Lower COO 0.25 micron line array after barrier polish
Lower burden on filters Minimal dishing and erosion
Simpler waste treatment No EOE (“tiger teeth / fangs”)
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BASF Planapur STI Products
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\ / Step height (P,)
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—— Pad oxide

Si Wafer Process Slurry Code
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Pos PS5545
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PS5600 (P,) — High RR STI Bulk

100 x 100 line

Thickness (in angstroms)

BASF particle

Time (in sec)
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Copper Surface Oxidization/Passivation
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Oxidized copper rich in
Cu (I) and Cu (ll) ions Dense passivating film

Bulk metallic copper

—

- ¥ ., (I/1).L, 4=mm Cu (I/1l).L, <=mm Cu (I/Il)
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Fie. 1. Titration of 0.25 mwm apoalkaline phosphatase with CuS0j
(Q), CuCl; (@), and Cu(NOj3): ((0) and titration of Zns;-enzyme with
CuSOs (M) in 10 mum Tris-Cl buffer, pH 7.0, at 3°. Water proton re-
laxation rates at 24.3 MHz are shown.
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Effect of Cu lon on Water T1
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Classification of Complexing Agent
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Effect of Silica on BTA-Cu Complex
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(M) in the presence of 0.2%N85 (@ )without silica
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Reaction Between Cupric lons and BTA
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Reaction Between Glycine and BTA
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BTA Competes with Glycine for Cupric
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Particle size of samples containing

varying amount of BTA and cupric ions
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TEM images of samples containing 0.2%

BTA and varying amount of cupric ions
BASF

(left: 34 ppm and right: 250 ppm).
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TEM images of samples collected from the wafer surfaces after
the exposure to a solution containing hydrogen peroxide, glycine,
and BTA (left) and a solution containing hydrogen peroxide and BASE
BTA (right). The Ghemical Gompany
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Summary - -BASE
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B BASF CMP slurry development setup
® Strong global R&D organization
® |ocal presence to support our customers
B Significant progress made in 2008/2009
® |Innovative particles for copper slurries
— Functionality and morphology design
® Progress in barrier slurries
— Lower COO and defect level
® Polishing debris management for STI
— Lower defect
® Fundamental understanding of CMP
— Important component in slurry and R&D team development
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