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performance materials

High-Performance Systems:
Heaters and Electrostatic Chucks

Momentive's pyrolytic boron nitride (PBN) heaters and
electrostatic chucks (e-chucks) combine the unique
electrical, chemical, and thermal properties of PBN, a
dielectric material, and pyrolytic graphite (PG), an electrical
conductor, to produce a truly advanced system.

These non-brittle refractory materials owe their exceptional
purity to the high-temperature chemical vapor deposition
(CVD) production method. The high thermal conductivity
and anisotropy of both materials result in excellent thermal
uniformity.

Benefits

e High temperature capability: over 1500°C

e Fast cycle times: ramp rates up to 600°C/min

e Thermal uniformity (< 1%), tunable multiple zones
e Long life: shock resistant materials

¢ Heated JR and coulombic e-chucks

PBN cap layer

PBN base coat

Product features

e Power densities over 50 watts/cm?

e Tailored thermal gradients and heat flux

e Chuck force up to 100 gm/cm?

¢ Low thermal resistance with Si

e Low heat capacity of 1.2 Joule/gm-°C to 700°C
e PBN dielectric strength of 200,000 V/mm?*

e PBN dielectric constant of 3.4!

e Light weight

! c-direction

Design versatility

Momentive’s heaters and e-chucks use PBN as the
dielectric and PG as the conductor. For flatness, a graphite
core is typically added. PBN and PG can be deposited in
various shaped 3-D parts. Tailored power distributions
and multiple zones can be designed into the conductor
patterns. For chucks, dielectric layers can be doped for
a JR effect.



Heaters and electrostatic chucks:
thermally engineered solutions

Thermal response PBN Plate Heater
Full power to 700°C, Cool to 400°C.
A key advantage of Momentive’s technology is the use of

low thermal mass, shock resistant materials, capable of 800
high power densities.

700
Ramp rates for heating and cooling have been
demonstrated as high as 600°C/minute for PBN plate
based heaters, while conventional sintered ceramics are
limited to ~15°C/minute.
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E-chuck performance E-Chuck Heat Transfer Coefficient

The dielectric materials used in Momentive’s heaters and 0.035
e-chucks have clear advantages v 003 /

e > 0.03 watts/cm?-K heat transfer coefficient Py Oﬁi -~
e Back side gas not required E 0.015 //
e Fast heating and cooling without thermal shock g O%g; — —_~
e Broad operating temperature range 0 : , ,
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¢ No metal contamination
. +/- Chuck Voltage
e Controlled doping for JR chucks

e Stable dielectric for high temperature chucking

Applications
PVD Ion Implant MOCVD CvD ALD RTP PE-CVD
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LTD., MOMENTIVE PERFORMANCE MATERIALS WORLDWIDE INC., MOMENTIVE PERFORMANCE MATERIALS GmbH & Co. KG, MOMENTIVE PERFORMANCE MATERIALS SUISSE Sarl, THEIR SUBSIDIARIES AND AFFILIATES DOING
BUSINESS IN LOCAL JURISDICTIONS (collectively "SUPPLIERS"), ARE SOLD BY THE RESPECTIVE LEGAL ENTITY OF THE SUPPLIER SUBJECT TO SUPPLIERS’ STANDARD CONDITIONS OF SALE, WHICH ARE INCLUDED IN THE
APPLICABLE DISTRIBUTOR OR OTHER SALES AGREEMENT, PRINTED ON THE BACK OF ORDER ACKNOWLEDGMENTS AND INVOICES, AND AVAILABLE UPON REQUEST. ALTHOUGH ANY INFORMATION, RECOMMENDATIONS, OR
ADVICE CONTAINED HEREIN IS GIVEN IN GOOD FAITH, SUPPLIERS MAKE NO WARRANTY OR GUARANTEE, EXPRESS OR IMPLIED, (i) THAT THE RESULTS DESCRIBED HEREIN WILL BE OBTAINED UNDER END-USE CONDITIONS,
OR (ii) AS TO THE EFFECTIVENESS OR SAFETY OF ANY DESIGN INCORPORATING SUPPLIERS’ PRODUCTS, MATERIALS, SERVICES, RECOMMENDATIONS OR ADVICE. AFOREMENTIONED EXCLUSIONS OR LIMITATION OF LIABILITY
ARE NOT APPLICABLE TO THE EXTENT THAT THE END-USE CONDITIONS AND/OR INCORPORATION CONDITIONS CORRESPOND TO THE RECOMMENDED CONDITIONS OF USE AND/OR OF INCORPORATION AS DESCRIBED
BY SUPPLIER IN ITS PRODUCT DATA SHEET AND/OR PRODUCT SPECIFICATIONS. EXCEPT AS PROVIDED IN SUPPLIERS’ STANDARD CONDITIONS OF SALE, SUPPLIERS AND THEIR REPRESENTATIVES SHALL IN NO EVENT BE
RESPONSIBLE FOR ANY LOSS RESULTING FROM ANY USE OF ITS MATERIALS, PRODUCTS OR SERVICES DESCRIBED HEREIN.

Each user bears full responsibility for making its own determination as to the suitability of Suppliers’ materials, services, recommendations, or advice for its own particular use. Each user must identify and perform all tests and analyses
necessary to assure that its finished parts incorporating Suppliers’ products, materials, or services will be safe and suitable for use under end-use conditions. Nothing in this or any other document, nor any oral recommendation or
advice, shall be deemed to alter, vary, supersede, or waive any provision of Suppliers’ Standard Conditions of Sale or this Disclaimer, unless any such modification is specifically agreed to in a writing signed by Suppliers. No statement
contained herein concerning a possible or suggested use of any material, product, service or design is intended, or should be construed, to grant any license under any patent or other intellectual property right of Suppliers or any of
its subsidiaries or affiliates covering such use or design, or as a recommendation for the use of such material, product, service or design in the infringement of any patent or other intellectual property right.
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