DuPont Kalrez® 9100

For Photovoltaic Manufacturing Processes

Technical Information — Rev. 1, July 2010

Product Description

DuPont™ Kalrez® 9100 perfluoroelastomers parts are an amber translucent product for PV cell
manufacturing processes requiring resistance to fluorine-based plasma including
amorphous/microcrystalline silicon thin film deposition. It exhibits very low weight loss and ultra-low
particle generation in fluorine-based plasma, e.g., NF3;, F,, etc. It also offers excellent resistance to dry
process chemistry and has excellent thermal stability, compression set and outgassing properties.
Kalrez® 9100 has good mechanical strength properties and is well suited for both static and dynamic
sealing applications. A maximum continuous service temperature of 300 °C is suggested.

Features/Benefits

« Very low weight loss and ultra-low Typical Physical Properties’ Kalrez® 9100
E%rgrc;lg generation in fluorine-based Color Amber Translucent

2 .

+ Excellent resistance to dry process Hardness®, Shore M (O-ring) 74
chemistry Maximum continuous service 300

+ Excellent thermal stability temperature®, °C

+ Excellent (low) compression set and Compression Set®, %
outgassing properties 70 hr at 204 °C 17
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» Gas valve/slit valve door seals ® DuPont proprietary test method
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« Gas inlet/orifice seals ASTM D395B and ASTM D1414 (AS568 K214 O-ring test specimens)

+ Isolation valve seals
» Substrate handling pads

» Chamber lid seals .
Plasma Resistance

) Plasma can be a very aggressive media
NF3/Ar (1:3) Plasma Weight Loss depending upon the power and chemistry
6 Hrs. @ 200W, 0.5 Torr, Direct Exposure, Downstream Plasma employed. If not selected properly
Reactor ’ L
elastomers can be eroded at an astonishing

8
S rate in plasma, leading to problems during
@ 67 pump-down or causing toxic gases to be
34 released into the atmosphere. Figure 1
E, 5 shows the % weight loss (erosion)
2 . properties of Kalrez® 9100 versus a typical
0 , , : fluoroelastomer (competitive FKM K7),
Kalrez®9100  Compeltve M Combettiye  CompettiveVHQ fluorosilicone (competitive FVMQ E7) and

silicone (competitive VMQ T1) product after
direct exposure to NF3/Ar (1:3) plasma for 6
hours. Kalrez® 9100 exhibited significantly

' DuPont proprietary test method lower weight loss (erosion) versus the other

products tested.

The miracles of science”




Figure 2.

NF;/Ar (1:3) Plasma Relative Particle Generation

(Log Scale)’
6 Hrs. @ 200W, 0.5 Torr, Direct Exposure, Downstream
Plasma Reactor
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Kalrez® 9100 Carbon Black Mineral Filled
Filled FKM FKM

' DuPont proprietary test method

Particle Generation

Conventional sealing materials normally
contain carbon black and/or mineral fillers.
Newer products are either unfilled or
formulated with polymeric fillers. Plasma
resistance can be significantly different
depending upon the type of filler used. If the
filler has high resistance to plasma, it can
“shield” the polymer to reduce erosion or
weight loss but have high potential for
particle generation by leaving discrete
particles behind once the polymer has
become etched. Unfilled and polymeric filled
products can be completely etched to form
volatiles, thereby significantly reducing the
potential for contamination. Figure 2
illustrates the relative particle generation of
DuPont™ Kalrez® 9100 versus typical carbon
black and mineral filled fluoroelastomer
products after exposure to NF3/Ar (1:3)
plasma for 6 hours. Kalrez® 9100 exhibited
significantly lower particle generation versus
the other products tested.

Visit us at kalrez.dupont.com or vespel.dupont.com

Contact DuPont at the following regional locations:

North America Latin America
800-222-8377 +0800 17 17 15
Greater China ASEAN
+86-400-8851-888 +65-6586-3688

Europe, Middle East, Africa
+41 22717 51 11

Japan
+81-3-5521-8484

The information set forth herein is furnished free of charge and is based on technical data that DuPont believes to be reliable and falls within the normal
range of properties. It is intended for use by persons having technical skill, at their own discretion and risk. This data should not be used to establish
specification limits nor used alone as the basis of design. Handling precaution information is given with the understanding that those using it will satisfy
themselves that their particular conditions of use present no health or safety hazards. Since conditions of product use and disposal are outside our
control, we make no warranties, express or implied, and assume no liability in connection with any use of this information. As with any product,
evaluation under end-use conditions prior to specification is essential. Nothing herein is to be taken as a license to operate or a recommendation to

infringe on patents.

Caution: Do not use in medical applications involving permanent implantation in the human body. For other medical applications, discuss with your
DuPont customer service representative and read Medical Caution Statement H-50103-3.
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