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• Slurry Mixing and Handling Challenges

• Slurry Distribution Systems Overview

DATA AND 
DISCUSSION

• Long Term Slurry Recirculation Study

• Particle Health Data Analysis from Spheryx
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SLURRY MIXING AND HANDLING CHALLENGES

• 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 

Solid Content

- High Solids

- Low Solids

Shear Sensitivity

- Shear sensitive

- Low shear sensitive

Settling property

- Fast settling

- Slow/Non-settling

Foaming Property

- Foaming

- Non-foaming

CMP Slurry 
Categories

M. Maxim (2015)

2020 CMPUG September Meeting



9
/3

/2
0
2
0

4

M
E

G
A

 F
L

U
ID

 S
Y

S
T

E
M

S
 2

0
2

0
 –

A
ll R

ig
h

ts
 R

e
s
e

rv
e

d
 -

C
o
n
fid

e
n
tia

l

SLURRY DISTRIBUTION SYSTEMS OVERVIEW

SBD/MegaFlow Products
(Slurry Blend and Dispense)

Valve Manifold Boxes
(Chemical Distribution)

Slurry Dispense
(Drum/Tote Station)

MegaPure Products
(Chemical Dispense)

MegaBlend Product
(Chemical Blend / 

Dispense)

Accessories
(Filter Station, ATRS)

Day Tanks

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

• Key study focus will be on the effects of slurry mixing and handling at the 

Slurry Blend and Distribution System.

2020 CMPUG September Meeting
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SLURRY DISTRIBUTION SYSTEMS OVERVIEW

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.

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

2020 CMPUG September Meeting
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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.

• No significant shifts in the slurry PSD and no abnormal LPC formation were 

observed during the duration of the study.

LPC Trend data of the same silica slurry under extended 

recirculation in a non-MEGA system showing unstable 

LPC trend.

Time (normalized)

P
a
rt

ic
le

 C
o
u
n
ts

 

(n
o
rm

a
liz

e
d
)
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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.

• The PSD data of the different samples taken throughout the course of the 

recirculation study shows no indication of large particle (LPC)  formation.

Individual histograms of slurry samples taken at key 

timelines during the Extended Slurry Recirc Study.

Overlay of PSD histograms of slurry samples taken at 

key timelines during the Extended Slurry Recirc Study to 

compare shifts in PSD.

2020 CMPUG September Meeting



9
/3

/2
0
2
0

8

M
E

G
A

 F
L

U
ID

 S
Y

S
T

E
M

S
 2

0
2

0
 –

A
ll R

ig
h

ts
 R

e
s
e

rv
e

d
 -

C
o
n
fid

e
n
tia

l

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.

• No significant shifts in the slurry PSD and no LPC formation were observed 

during the duration of the study.

Reference image of ceria particles showing morphology 

and size distribution of ceria particles. 

J. Seo (2018)
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SPHERYX’S TOTAL HOLOGRAPHIC CHARACTERIZATION®

Total Holographic Characterization®

(THC)

a) Measure: Particles flow through 

laser beam in a microfluidic 

channel

b) Record: Microscope records 

holograms

c) Detect: Each hologram is 

detected and localized

One particle ⇒ One hologram

2020 CMPUG September Meeting
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A NEW DIMENSION OF INFORMATION

d) Spheryx’s software

fits hologram

to theory of light scattering

Each fit yields

diameter: dp

refractive index: np

3D position

symmetry

One particle ⇒ One point

Repeat to build Statistics 

Conc. = # of particles/vol.

2020 CMPUG September Meeting
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T = 2 hrs T = 14 days

THC OF SILICA SLURRIES WITH SPHERYX’S XSIGHT

Long term silica slurry recirculation study

Particles identified by size and index

Scatter plots show detail of regions 

of interest

High index vs. low index particles 

represent different morphologies

Reversible vs. non-reversible 

particle formation

No dilution needed for silica slurries

T=2 hrs

T=14 Days

T=2 hrs

T=14 Days

2020 CMPUG September Meeting



9
/3

/2
0
2
0

12

M
E

G
A

 F
L

U
ID

 S
Y

S
T

E
M

S
 2

0
2

0
 –

A
ll R

ig
h

ts
 R

e
s
e

rv
e

d
 -

C
o
n
fid

e
n
tia

l

LONG TERM SILICA SLURRY RECIRCULATION STUDY

Measurement to Measurement Reproducibility

T = 14 days

Run 1

Run 2

Run 3

Run 1

Run 2

Run 3

Run 1

Run 2

Run 3

Run 1

Run 2

Run 3

Excellent run-to-run 

reproducibility in size 

and index distributions

T = 2 hrs
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THC OF CERIA SLURRY USING SPHERYX’S XSIGHT

Region 1

Region 2

Region 2

Region 1

Total

Region 2

Region 1

Total
Particles identified by size and index

2 particle types present

Native slurry particles

Larger low index particles

Particle types not identifiable with 

size alone

Easy to identify with index

Dilution needed for ceria slurries
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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

new BKM for optimum slurry particle health performance.
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