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Process Stability

The SL10 is a point of use flow 
controller which is specifically 
developed for critical slurry 
dispense in CMP tools.  

This latest slurry flow controller is 
based upon Entegris industry 
leading and proved liquid flow 
controllers, using a highly accurate 
differential pressure flow 
measurement technology, but with 
a flow path that is slurry friendly.

SL10 features
4 The SL10 is designed so that it has a straight through flow 
path, which has no bends or flow restrictions which can generate 
fluid shear. To maintain the straight through flow path, it uses a 
pinch valve design to reduce agglomeration, minimizing the risk 
of polishing defects and improving yield during the CMP 
process. The SL10 is perfectly placed to solve slurry health, 
accuracy or high maintenance problems of older slurry flow 
control technologies.

4 Calibration of the flow 
controller is enhanced by the use 
of a field calibration tool. The 
calibration tool is windows based 
which enables one time 
characterization of the flow 
controller with any custom slurry 
blend. Known values for density 
and viscosity are not needed.  

Data points are collected at 10% increments and then used to 
generate offset coefficients.  The coefficients are then uploaded to 
the SL10 flow controller and stored for each slurry blend.

Experience @ imec
In 2010 the SL10 was installed at many sites including 
IMEC in Belgium.  At this site it was used to replace an 

older peristaltic pump and rotor-meter configuration on a 200 mm 
CMP tool which was using a Tungsten slurry. The upgrade replaces 
the peristaltic pump in the slurry drawer with the SL10 flow 
controller and removing completely the rotor meter unit. Electrical 
installation is placed inside the tool electrical cabinet and 

configured so that it is a drop in replacement of the peristaltic 
pump.

By replacing the peristaltic pump, which generally has inaccuracy 
worse than 15% and is difficult to maintain to tolerance below 180 
ml/min, IMEC are able to achieve a higher degree of flow 
accuracy, the accuracy of the SL10 is specified as +/-1 Full scale 
flow. During flow verification tests during the installation, flow was 
seen to be well within this specification.  

SL10 benefits
•	 Particle generation reduction due to a pinch valve across a 

perfluoroelastomer tube to regulate flow. 

•	 Flow inaccuracies removal through an automatic re-zero 
calibrations every time a slurry dispense cycle has completed.

•	 Better identification of leaks , slurry supply problems, 
external valve issues in the upstream or downstream flow 
path through onboard alarms that can be set for high/low 
pressure and high/low flow.

•	 Improved tool availability by reducing maintenance cycles.
Since the replacement of the peristaltic pump at IMEC, the 
SL10 has required: 
 - no maintenance  
 - no recalibration 
 - no intervention  
While adjacent peristaltic pumps have since had 3 
maintenance visits due to tube failure, and 3 subsequent 
calibrations. 

•	 No failure after 3 million cycles (with a target of 5 million) 
of the Entegris in house pinch valve cycle testing monitoring 
leakage, using nitrogen at 60 Psi with a cycle open/closed 
every 10 seconds.  

Conclusion
IMEC will explore to reduce the slurry consumption of the tool 
using the SL10 flow controller, by enabling the recipe parameters 
to be set to a lower level. The level has been set by using historical 
calibration data of the peristaltic pump to identify the lowest flow 
rate when process parameters were comprised. By using this flow 
rate with the flow controller, IMEC can run lower dispense levels 
without compromising the process.

Although yet to be verified on a second system, the flow 
controller has a higher degree of accuracy and a better level of 
consistency over time.
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