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Entegris to Sponsor and Present @ ICPT International Conference on CMP

The International Conference on
Planarization/CMP Technology 2012, will
take place this year in Grenoble, France on
October, 15-17.
The scope of the conference is to bring
together colleagues from the equipment
and materials manufacturers, the
semiconductor industry and the research
and university institutes with CMP experts
from all over the world for the exchange

of information of state-of-the-art research
in CMP technology. ICPT 2012 provides
a forum for sharing latest results, for
discussing new ideas or daily problems.
Entegris will sponsor the event and present
its study of frictional forces generated
by novel PCMP cleaning brush nodule
geometries during PCMP cleaning.
Scientific program: Link

New Entegris 10 Nanometer Liquid Filter
Helps Semiconductor Makers Ramp Next
Technology Node
Entegris launched a new version of
the Intercept® HPM family of filters @
Semicon® Taiwan tradeshow, on September
5-7, 2012.
This new version of the Intercept HPM
family of filters is designed to remove
particles and other contaminants from
dilute liquid chemistries and solutions
used in the wet etch and clean process at

leading edge semiconductor fabs.
The new filter uses surface modified,
asymmetric UPE (ultra-high molecular
weight polyethylene) membrane which is
hydrophilic to provide the highest level of
cleanliness and particle retention while
maintaining high process flows.
>> To read more, click here.

Entegris Fittings Mobile Selection Tool
>> m.entegrisfluidhandling.com
4Build a fitting part number based on
your configuration, size and connection
requirements
4Look up drawings, ordering information,
product accessories and technical
information
4Request a quote on your mobile device,
convenient contact information on every
product page
4Supported on iPhone®, Android™,
Windows® 7, BlackBerry® and more
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Special Announcement
Entegris to Increase Production Capacity of PVA Brush
for Post CMP Cleaning Applications
By Laurent Stock, Regional Product Support - Entegris Europe
With integrated chip (IC) industry’s transition from 32 nm to 22
nm and smaller technology nodes, and introduction of advanced
devices and new materials such as copper/ultra low-k dielectric,
chemical-mechanical planarization (CMP) processes are becoming
much more demanding. CMP use is expanding in the Front End
processing, especially in the manufacturing of memory devices. The
above requires more stringent management of CMP consumables,
including CMP slurry and slurry filters, pads, pad conditioners,
retaining rings, polyvinyl alcohol (PVA) post-CMP (PCMP) cleaning
brushes, and PCMP cleaning chemistries.
With the continuous success of the Planarcore® PVA brushes at
end users, Entegris had to increase production capacity. Entegris
Kulim Fab was selected to manufacture these products.
Processes have been successfully duplicated from Billerica US to
Kulim Malaysia. These 2 Fabs running production in parallel are
now providing Entegris more manufacturing capacity and
flexibility.

LineWorks SPACE
Advanced SPC & Q-Reporting
a) SPISE++
Advanced Data Collection

New manufacturing Quality
controls have been introduced.
CamLine advanced SPC controls
and quality reporting method is
implemented for PVA brushes new
production line to track any
deviation from specifications for
either raw material to finished
goods.

b) SPACE Navigator

c) StarGate
Quality Reporting

i. Standard Charts

ii. Dashboards

iii. Standard Report

Full System Integration
Auto KPIV
data transfer

Manual
key-in data
KPOV

camLine

SAP

Manual
‘Click’

Virtual Button on
SCADA screen

Material
Traceability

KPOV Data

SCADA
KPIV Data

• SPC Charts

• Materials & Process Traceability

Both Fabs (Billerica and Kulim) have similar results in term of
concentricity and compression. Tests were conducted on more than
100 brushes samples.

Planarcore Production Output
and Capacity Planning

Planarcore Production Output and Capacity Planning

Actual output
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Have shown capability to react
Capacity expansion
to demand
plan in place to handle
future growth

Same for particle counts and total ionic contents, on more than 50
brushes samples tested, results were comparable and within our
specifications.

Kulim Fab presentation
Entegris opened at Kulim High Tech
Park Malaysia a manufacturing site
in 1997. In 2006 an extension
(Building 2) was built to add
capacity. In 2012 half of the
cleanroom area of this building 2 is
now dedicated to the new PVA
brush production line.

Kulim Fabs have successfully
passed ISO 9001, 14001, OHSAS
18001 certifications.

Line qualification results and
comparison to existing production line in Billerica US

Entegris post CMP PVA brushes growing market
Production and demands have
constantly increased in the past
years. In 2012 Entegris in Kulim
Malaysia has opened a new
production line to support
business growth and increased
capacity demand.

Manufacturing Environment and Quality Controls

Entegris' Kulim facility (B1) opened in 1997

Additional capacity (B2) added in 2006

Conclusion
Entegris has started a new Post CMP PVA brushes production line
in Kulim Malaysia. This line will answer the need to increased
demand and increased capacity requirement.
Best in class SPC controls and Quality Management methods have
been introduced for the complete manufacturing process from raw
material to finished goods.
Kulim line has fully passed all certification and qualification.
Brushes manufactured in Kulim are similar if not better than
current Billerica US production line.

Contact: europe_region@entegris.com
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Cost Reduction
Impact of Gas Purification Systems on Ammonia
Cost-Of-Ownership in MOCVD Processes
By Marc Hanotte, Account Manager and Ronny Rauschenbach, Global Product Support – Entegris Europe
While Point-Of-Process gas purification is protected by Entegris’
GateKeeper® product line, applications requiring high flow rates
(500 liter/min and beyond) usually require the use of a Aeronex®
Gas Purification System.
These systems use purifier
System process and
instrumentation diagram
cartridges in a parallel configuration to maintain a continuous
flow of purified gas at parts-perbillion (ppb) and parts-pertrillion (ppt) levels.

peaks, an Aeronex EGPS8SK Series system (maximum flow of 300
slpm) for Ammonia gases would be used.
Ammonia cost per gas grades (in % ) based on the N65 gas price
Gas
grade

Price / m³
(arbitrary units)

H2O typical level
(ppm)

O2 typical level
(ppm)

N65

100.0

0.2

0.05

N60

33.3

0.2

0.1

N50

11

2

1

Vent

Regen N2

Regen H2

Rotameter

Restrictor

PT

Regulator

V4A

V5

V6

Purifier A

V1A

V3A

V2A

PT

Process in

V2B

V3B

Process out

Purifier B

These systems use purifier beds
in parallel to maintain a
continuous flow of sub-ppb contaminant levels in a process gas.
While in Online mode, one purifier provides clean gas, while the
other is either in Regeneration or Standby mode.
V1B

V4B

BT1

Various parameters have an impact on the operating cost of the
EGPS8SK:

V8 (optional)

A microprocessor controls the processes of regeneration,
purification, and mode switching while also providing data on
system status for monitoring. The regeneration interval is set up by
the operator and is based on the inlet gas purity, the flow rate, and
the duty cycle. The regeneration process restores the original
capacity of the purifier leaving it offline until the online bed needs
regeneration. This allows the system to work continuously. Since
gas purity can vary within a gas cylinder (for example) depending
on the level of fluid, the ability to maintain continuous fluid
delivery is key to maintaining acceptable yields and tool uptime.
The frequent automated regeneration feature allows the ability
to purify lower grade gases: the maximum inlet moisture
challenge 10 ppm at maximum flow rate. This is an opportunity
for cost savings, as ultrapure gases are expensive due to the
purification processes and the optimized packaging they require.
However, there is a cost associated with the regeneration process
as it consumes gases (Nitrogen, Hydrogen, and the process gas)
and uses electricity. Therefore, it becomes important to determine
what makes sense to insure the lowest overall cost-of-ownership
(CoO). Therefore, a comparison of the operating costs has to be
done.

Comparative study of ammonia distribution CoO
We propose in this article to study the example of an Ammonia
distribution system. Ultrapure Ammonia is required in numerous
applications. High flow rates make the benefit of using Aeronex
system relevant, as a single-cartridge purifier may have a short
lifetime and would require frequent factory regeneration.
The case we will consider is for an MOCVD tool. It requires sub-ppb
contaminant levels. Therefore, the user can either purchase N65
quality ammonia, or use N60 or N50 grade, which could be purified
by an Aeronex system. The outlet purity of the EGPS is 1 ppb of
H2O and 1 ppb of O2. As flow peaks can reach of 200 slpm flow

www.entegris.com

• Regeneration gas consumption: regeneration process consumes
Nitrogen, Hydrogen, and Ammonia. The volumes are known and
therefore the operating cost can be calculated.
• Purifier regeneration frequency: the lower the gas grade, the
higher the contaminant concentration at the inlet of the
system, and hence a higher frequency of regeneration is needed.
As the capacity of the purifiers in the EGPSSK is known, it is
possible to predict how often the purifiers will be regenerated
(between 3 and 30 days.
• Electrical power consumption.
By adding the consumed gas cost and the EGPS8SK running cost,
the cost-of-ownership of the distribution system is determined. As
shown below, it appears that the major contributor is the input
process gas consumption. The gases consumption during
regeneration is minor, and the consumed power is negligible.
Therefore, the alternative to use a N65 Ammonia without
purification process is by far the most expensive.
4Using a N50 Ammonia with an EGPS8 presents the
advantage to have the lowest operating cost.
The return on investment (ROI) is accomplished within 13 months
when it is compared with N60 Ammonia and in a few months
when compared to the N65 grade.
Operating cost of different alternatives
Annual gas price
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70%
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System investment cost
Annual system regeneration cost
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System Investment Cost

NH3 5.0

Annual System Regeneration Cost
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Innovation
EUV Reticle Handling
The Challenge of “Zero”
By Tom Kielbaso, Product Marketing Mgr | Reticle Handling - Entegris, Inc.
EUV presents the industry with a major
challenge in how the reticle is handled. Due
to the elimination of pellicles, the EUV pod
has been designed in such a way to act as
both a “removable pellicle” as well as a reticle
carrier. This requirement has lead to the “dual
pod” or “pod in pod” designed by Entegris for Entegris EUV pod
use in EUV applications.
Today’s EUV reticle carrier is relied upon to be both a defect
prevention mechanism as well as a precision instrument that will
operate in both atmospheric as well as vacuum conditions while
positioning the mask with nanometer accuracy for defect-free
interface with automation equipment, defect free storage and
defect free transport. Throughout handling, storage, transport,
interface with multiple automation tools in both atmosphere and
vacuum, the challenge is to have Zero added defects.
• Zero outgassing related defects
• Zero particle adders
• Zero defects to the reticle itself.
While “Zero” is a relative term and not a feasible specification, we
must target Zero defects in the 20-30 nm range for EUV in High
Volume Manufacturing. Today’s commercially available metrology
equipment is only capable of detecting particles on masks reliably
at ~60 nm.
4 Designing and producing a carrier capable of achieving these
strict performance levels required a change in mentality from
many aspects. From design to manufacture, various aspects of our
approach needed to be looked at with increased sensitivity. While
still being concerned with controlling defects measured in microns,
we are now developing methods and practices to prevent defects
that measure in double digit nanometer scale. Standard handling
methods, machining practices, plating and polishing processes
did not provide the level of contamination control required for
producing an EUV carrier capable of keeping defect counts at
the desired levels. The carrier itself needs to be defect free and
as clean as or cleaner than the reticle that it is protecting. It is
because of these requirements, handling, cleaning and in process
storage of semi finished materials needed to be developed and
implemented at Entegris as well as at our supply base. Without
these methods, the results would lead to inconsistent quality and
ultimately degraded performance of the product.
4 Another critical aspect when targeting zero defects is
materials selection. From polymer to plating, material selection
plays an important role in both the functionality as well as the
performance of the carrier. Choosing a material that exhibits
acceptable properties in atmosphere and vacuum all the while
targeting Zero defects, was a thorough process with many tests
and experiments. These tests lead to unique methods of material
conditioning which are required to achieve desired outgassing
rates.
4

Plating improvement study
As mentioned earlier, plating is one of several critical requirements
for the EUV inner carrier and is a perfect example of the change in
mentality required for producing EUV pods. The plating must be
able to withstand the rigors of repeated cleaning and maintain a
near perfect surface finish. We embarked on several development
efforts to remove any surface anomalies while targeting superior
corrosion and tarnish resistance. The SEM images below are a
sample of the research performed to understand root cause of the
surface defects.

Image 1 shows anomalies in the
surface of the Nickel plating. It
is thought these anomalies may
contribute to defects as particle
traps or decreased strength of the
plating surface itself resulting
in long term performance
degradation

Image 2 shows a cross-section of
one the anomalies in Image 1. This
research allowed us to focus our
efforts on the plating chemistry
and process to reduce and or
eliminate the anomaly. The image
clearly shows the anomaly is only
present in the plating itself and not
related to a defect in the substrate.

After testing several design iterations as well as implementing new
manufacturing techniques, we plan to release our new plating
version on the EUV-1007 reticle pod due in Q4-2012. This plating
has near perfect cosmetic finish with superior tarnish resistance
to prevent corrosion during aggressive cleaning processes. An
example of the plating improvement is shown in the photo below.
Image 3 is representative of our
newly developed process which
allows us to produce a near
flawless plated surface on the
inner pod baseplate. Achieving this
level of cosmetic quality required
changes and improvements not
only to process, but also handling,
chemistry and second operation
techniques.

Conclusion
With EUV, we continue to push for improvements in performance,
quality and precision. While today’s metrology confirms that
the Entegris EUV pod is meeting and or exceeding performance
requirements, we are continuously looking for methods and
techniques to improve performance for the future. When your
target is Zero, sometimes these improvements require a change in
mentality.
The Entegris EUV pod is patent protected.
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Innovation
A New Retention Method for Sub-10 nm Liquid Filtration
Using Fluorescent CdSe QDs
By Suwen Liu, Ph. D , Analytical Chemist and Haizheng Zhang , Analytical & Product Evaluation Labs Manager - Entegris Inc.

Due to the limitation in creating suitable challenge particles and
detectors, the filter rating methods for sub-10 nm filters have not
yet been reported. For such tight membranes, the pore-size
ratings can only be estimated by bubble-point extrapolation
techniques, instead of a particle challenge tests. Therefore, it is
essential to develop a new rating method that can measure sub-10
nm particle retention directly. In this report, fluorescent CdSe
quantum dots (QDs)were used to rate the retention efficiency of
nanofiltration membranes.
Experimental procedures
• Fluorescence spectrophotometer Fig. 1: Test setup
was used as a detector to
measure the QDs concentration.

4 The retention tests were conducted at two different
concentrations of CdSe QDs. Figure 5 and 6 show the retention
efficiency differences between three asymmetric UPE membranes.
The filters were rated at 3 nm, 5 nm and 10 nm using bubble-point
extrapolative methods and were further confirmed to be 3 nm, 5
nm and 10 nm by this novel method. Most importantly, this
method has been developed in an organic solvent matrix, making it
better mimic the “real world” lithographic application. In non-polar
organic solvents, such as decane, the surface potential is
essentially zero and the interaction between solvent, ODA capped
QDs, and the surface of the UPE membrane is mainly driven by van
der Waals forces. In this case, it is believed that the mechanism of
particle capture is sieving.
Fig. 3: CdSe particle size
distribution measured by DSL, the
mean size of QDs is 8.2 nm.
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Fig. 5: Particle retention efficiencies
of Asymmetric UPE membranes
rated by using the CdSe QDs at a
low concentration.

Fig. 6: Particle retention efficiencies
of Asymmetric UPE membranes
rated by using the CdSe QDs at a
high concentration.
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Summary
4 The results of TEM and DSL
Fig. 2: The image shows CdSe
confirmed that the CdSe QDs are particles with spherical shapes and
an average size of 4.2 nm. The scale
spherical particles with a very
bar: 5 nm
narrow size distribution ( Figures 2
and 3). The mean size of the
particles is 8.2 nm which is larger
than the results of HRTEM because
DLS measures the dynamic
diameter of the suspended particles
covered with ODA molecules. ODA
is a long alkyl chain structured
molecule with 2.06 nm in length based on calculation. The N-end

Retention (%)

Fluorescence
spectrometer

• Entegris 3 nm, 5 nm, and 10 nm
asymmetric UPE membranes
were tested by using this unique fluorescent particle in the
organic solvent.

www.entegris.com

Fig. 4: Structure of CdSe QD and its
capping agent.

Retention (%)

• High resolution transmission
electron microscope (HRTEM)
and dynamic light scattering
(DLS) were employed for
measuring particle size and size
distribution.

of octadecylamine is bound to the surface of CdSe via coordinated
bonds. Figure 4 shows a drawing of the QD with monolayer ODA
and its size.

Intensity

As advances are made in the lithographic patterning process and
critical defect size continues to shrink, new filters are required to
remove particles in the sub-10 nm size range. Membrane filtration
separates unwanted particles from a fluid by retaining particles on
the membrane surface and pores, in much the same manner as a
sieve. One key parameter of membrane performance is pore size,
usually expressed as pore diameter. However, for nanofiltration,
especially for the membranes whose pore size measures 30 nm,
manufacturers may use different methods to rate the membrane’s
pore. Considering the different chemical structures of membranes,
the vast combination of materials, and the methods of
manufacturing, it is highly unlikely that a universal method can be
used for all combinations.
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Conclusions
A new particle retention test method has been developed by using
fluorescent CdSe QDs. This kind fluorescent nanoparticle was
confirmed a spherical shaped particle with a narrow size
distribution. The challenge tests were carried out in an organic
solvent which was similar to the photoresist process. The Entegris
UPE filters, which were rated at 3 nm, 5 nm and 10 nm using
bubble-point methods, were further confirmed by using this new
QDs challenge test.
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Service Highlight
Entegris Specialty Materials:
Electrostatic Chuck Refurbishment Service
Entegris Specialty Materials group
have been designing and
manufacturing high-end electrostatic
chucks since 1992. We specialize in
Ceramic Columbic Chucks, which
enable extremely fast clamping and
de-clamping of the wafer. Providing
gas cooled chucks to enable high
process heat extraction for use in
applications such as Semiconductor
Ion Implant.

Key features of Entegris chucks
4 6-Phase AC clamping power
• Keeps chucked device neutral
• Prevents polarization effects that lead to sticking events
• Fast clamping and de-clamping (<0.5 second)
4 Polymer-based wafer contact surfaces
• Low backside particles
• Embossed (bump) patterns

Entegris proprietary coating
technologies inhibit particle
generation between wafer contact
surfaces. With the ability to
customize design features such as
embossments to customer
requirement. Producing and refurbishing electrostatic chucks for
125 mm wafers up to 300 mm with 450 mm in development.

• Reduced contact area
• Optimization of gas cooling layer
• Low backside gas leak rate
4 Flatness to less than 1 micron for all-ceramic designs
Quotation and recommendations of worn or failed chucks can be
provided efficiently due to our large range of in-house Analysis,
Characterization and Metrology capabilities.

 Contact: europe_region@entegris.com



Feedback
We value your feedback and suggestions to help us improve Zero Defects.
Please send your questions, suggestions and comments to europe_region@entegris.com
If you would like more information regarding Entegris products and services, please contact your customer service centers (page 1)
or refer to Entegris on-line at www.entegris.com

Free subscription Form

email to europe_region@entegris.com
fax to +33 (0)4 76 35 73 80

Zero Defects Europe Newsletter

Name*:

Job title*:

Company name*:

Dept:

Address:
Postal code:

City:

Country:

Tel. :

Send me the Zero Defects pdf file 

E-mail*:

Send me the direct link of Zero Defects 

* required to complete

Entegris®, Intercept®, Planarcore®, GateKeeper®, Aeronex®, are trademarks of Entegris, Inc.
iPhone® is a trademark of Apple Inc.
BlackBerry® is a registered trademark of Research in Motion Limited.
Windows® is a registered trademark of Microsoft Corporation in the United States and/or other countries

6

Androïd™ is a trademark of Google, Inc.
SEMICON® is a trademark of Semiconductor Equipment and Materials International Corporation
Lit. #: 9000-7310ENT-1012
© 2012 Entegris, Inc. All rights reserved.

Entegris, Inc. | Zero Defects Europe | Vol. 11 Issue 2

www.entegris.com

