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SLURRY MIXING AND HANDLING CHALLENGES

Solid Content Shear Sensitivity
- High Solids - Shear sensitive
- Low Solids - Low shear sensitive

CMP Slurry

Categories

Settling property Foaming Property
- Fast settling - Foaming
- Slow/Non-settling - Non-foaming

M. Maxim (2015)

» The distinct slurry properties that are unique to a specific CMP slurry formulation are the main
drivers on how it needs to be homogenized before it is supplied to the Polishers.

« These unique slurry properties are also the determining factors on how each respective slurry is
homogenized.

* The degree of how well a CMP slurry is homogenized prior to use at the Point of Use (POU)
affects how well the CMP process performs in terms of quality and yield:
* CMP process defects
* Polishing performance
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SLURRY DISTRIBUTION SYSTEMS OVERVIEW
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MegaBlend Product
(Chemical Blend /
Dispense)

Valve Manifold Boxes
(Chemical Distribution)

ol [2 ‘
BEX

e v

<A

SBD/MegaFlow Products
(Slurry Blend and Dispense)

Slurry Dispense
(Drum/Tote Station)

A typical Fab layout incorporating the various Mega Fluid Systems product lines supporting the CMP Process.

MegaPure Products
(Chemical Dispense)

Accessories
(Filter Station, ATRS) o
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Day Tanks

« Key study focus will be on the effects of slurry mixing and handling at the
Slurry Blend and Distribution System.
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SLURRY DISTRIBUTION SYSTEMS OVERVIEW

=" — Proprietary tank eductor set-up in MFS Slurry
< Tank showing simulated liquid flow path.

MF-Trio (& Duo) Slurry Blend & Distribution

Mega’s MF-Trio Slurry Blend and Distribution Systems use proprietary eductor
technology in the Blend/Day Tanks to keep slurry mixture homogeneous.
« The resulting liquid turbulence created in the tank promotes the efficient
dispersion of the CMP slurry mix without the aid of external devices.
* No stirrers or mixers are employed in the tank.
« This drastically lowers the Equipment’s Cost of Ownership due to lesser
number of auxiliary equipment and lower maintenance cost.
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LONG TERM SLURRY RECIRCULATION STUDY

SILICA SLURRY CASE STUDY:
Test conducted to show effectiveness of a MF-Trio Slurry Blend and Dispense System set-up in keeping the slurry
mixture in suspension and preventing LPC formation.

» Local tank recirculation (no filters) duration was set at 2X the customer’s standard slurry pot life.

+ Key criteria was to monitor formation of Large Particle Count (LPC) or shift in the Particle Size Distribution of the
slurry mixture in local recirculation.

>2.01 um LPC Trend - Silica Slurry
Particle Size Distribution of Silica Slurlry Extended Recirculation Study (Long Term Monitoring — Tank and Supply Loop)
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« No significant shifts in the slurry PSD and no abnormal LPC formation were
observed during the duration of the study.
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LONG TERM SLURRY RECIRCULATION STUDY

SILICA (TUNGSTEN) SLURRY CASE STUDY:

+  Test conducted to show effectiveness of a MFS Slurry Blend Tank System set-up in keeping the slurry mixture in
suspension and preventing LPC formation.

* Local and global recirculation (with filters) duration was set at 4X the customer’s standard slurry pot life.

+ Key criteria was to monitor formation of Large Particle Count (LPC) in the slurry mixture during the recirculation study.
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« The PSD data of the different samples taken throughout the course of the
recirculation study shows no indication of large particle (LPC) formation.
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LONG TERM SLURRY RECIRCULATION STUDY

CERIA SLURRY CASE STUDY:

» Low solids ceria slurry requiring aggressive agitation to keep abrasive particles in homogenous suspension.

+ Tank Recirculation duration was set at 3X the standard slurry pot life.

+  Key criteria was to monitor formation of Large Particle Count (LPC) or shift in the Particle Size Distribution of the
slurry mixture over time.

Particle Size Distribution of Ceria Slurry - Extended Recirculation Study @) i s : (b)
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Particle Counts (cts per ml)

Reference image of ceria particles showing morphology
and size distribution of ceria particles.
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« No significant shifts in the slurry PSD and no LPC formation were observed
during the duration of the study.
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SPHERYX'S TOTAL HOLOGRAPHIC CHARACTERIZATION®
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A NEW DIMENSION OF INFORMATION
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THC OF SILICA SLURRIES WITH SPHERYX'S xSIGHT
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LONG TERM SILICA SLURRY RECIRCULATION STUDY
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THC OF CERIA SLURRY USING SPHERYX'S xSIGHT
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CONCLUSION

Mega’s Slurry Blend and Distribution Systems are able to achieve good
slurry dispersion and maintain slurry particle health which has been

validated by Spheryx’s xSight technology.
The CMP Operation benefits from the low Facilities Equipment Cost of
Ownership and the reduced quality defects from the supplied slurry which

IS maintained and monitored at optimum conditions.

Mega Fluids Slurry Systems in conjunction with Spheryx technology sets a
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new BKM for optimum slurry particle health performance.
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