
1

Michael A. Fury, Ph.D.
Director of Market Development
MFury@VantageTechCorp.com 
May 16, 2012



 Slurry monitoring practices today

 Introduction to Vantage SlurryScope™

 Sampling statistics

 Implications for fab operations

 Summary
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 Full particle size distribution (PSD)
◦ Offline lab tool (e.g. Horiba LA-950)
◦ 0.01 µm to 3,000 µm 
◦ Dilution to single particle passing through detector
◦ Sample size 0.25 ml to 1.0 ml typical

 Large particle count (LPC) detectors
◦ Offline and inline variations
◦ 0.5 µm and above
◦ Dilution to single particle passing through detector
◦ Sample size 0.25 ml to 1.0 ml typical
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 Particles < 0.3 µm
◦ Many particles, by design
◦ PSD is well-represented by small sample volumes

 Particles > 1.0 µm
◦ Few particles, by design
◦ PSD is poorly represented by small sample volumes
◦ Particle counts are poorly represented by small sample 

volumes
◦ Sampling count error increases as particle size 

increases (particle count decreases)
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 Continuous, real-time 
measurement @ 15 ml/min

 Detection range 1-12 µm in 0.2 µm 
increments

 Undiluted CMP slurry, all types

LFCSlurryScope™
15 ml/min 15 ml/min

Full flow less 15 ml/min Full flowFull flow

Flow diverter directs slip 
stream to SlurryScopeS
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 Continuous measurement at a regulated flow of 15 
ml/min
◦ 0.25 ml in a 1 second measurement period
◦ This simulates rapid sampling with other methods
◦ Key difference: undiluted, so no risk of soft optical 

agglomerates

 Use a series of 1 second measurement intervals 
from SlurryScope to simulate many, many sample 
measurements by prior methods

 Ceria slurry used in these experiments
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Each line of data = 1 second sampling interval = 0.25 ml slurry

Particle size bin (µm)
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Low counts
Large particles
CMP scratches

0.1%
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 Periodic online slurry monitoring can assist post-
mortem diagnosis of wafer scratching
◦ Cannot prevent wafer scratching from occurring

 Continuous online slurry monitoring can identify 
patterns and practices that contribute to LPC 
excursions
◦ Identify and eliminate the root causes of LPC spikes
◦ Reduce the incidence of slurry-induced wafer scratching
◦ Apply six-sigma principles to prevent wafer scratching
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Periodic LPC Spikes Due to Sub-fab Equipment Cycling

LPC Shifts Due to Filter Changes *

*ASMC May, 2012; A. Kim, Mega Fluid Systems 
& M. Parkin, Vantage Technology Corp.



 Small volume slurry sampling delivers the largest 
sampling error at low particle counts, typically the 
largest particles which are most critical for wafer 
scratching

 Continuous LPC monitoring with SlurryScope 
provides a more statistically meaningful 
representation of the largest particle counts

 Continuous monitoring of undiluted slurry provides 
new information allowing LPC origins to be 
traced and eliminated, bringing CMP closer to six-
sigma process defect control
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 ASMC May, 2012; A. Kim, Mega Fluid Systems & M. 
Parkin, Vantage Technology Corp.

 Feb 22 2012 webcast: http://techcet.com/presentations/
 ICPT 2011
 Solid State Technology, July 2011
 http://www.vantagetechcorp.com/

 Upcoming:
◦ Semicon West 2012: Malema booth, Levitronix booth
◦ Semicon West 2012 CMPUG
◦ Clarkson CAMP CMP August 2012
◦ ICPT October 2012
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