MOMENTIVE

performance materials

TC1050® Thermal
Management Materials

Momentive Performance Materials has developed a family
of thermal management products based upon its high
conductivity TPG® (thermal pyrolytic graphite) material.
TPG is a unique form of pyrolytic graphite manufactured
from thermal decomposition of hydrocarbon gas in a high
temperature, chemical vapor deposition reactor. TC1050
is a macrocomposite of a TPG core encapsulated in various
structural materials:

e Aluminum (TC1050.ALY)

o Copper (TC1050.COP)

¢ Other encapsulations and systems are often available,
such as kovar, tungsten/copper, carbon fiber
composites, etc.

The thermal expansion properties are defined by the selection
of the encapsulating material.

Benefits

¢ Thermal conductivity to 3 times copper

e Lighter than aluminum

¢ Adjustable coefficients of thermal expansion

e Low thermal resistance

¢ High reliability from passive conduction

e Sizes from diode mounts to whole chassis panels

Applications

o Heat spreaders in packages

e Thermal cores for PWB's

e Improved performance of finned sinks
e Laser diode mounts

e Avionics thermal cores

¢ Satellite traveling wave tube mounts

¢ Electronic chassis




Typical TPG Properties Typical Thermal Performance

Thermal Conductivity 1500 Watts/m-K, a-b axis 1000
<20 Watts/m-K, c axis o 80.0 ] Auminum
Density 2.26 gm/cc = 600 / —=— Gopper
= 400 pas 1050
Thermal Expansion Oto-1 ppm/°C, a-b axis § : ™
Coefficient 25 ppm/°C, ¢ axis 20.0 1
0.0 TR T
Specific Heat 0.71 J/gm-°C @ 25°C 0.0 20.0 40.0
Flexural Strength 36.7 +/-4%, MPa, Lab Dissipated Power [W]
38.5 +/-4%, MPa, Il ab
Stiffness 1050 +/-2%, GPa, ¢, TPG shows over 5X the iscinati
[ ’ power dissipation
36 +/-3%, GPa, c,, capability of Al
Compressive Strength nil Il ab
Tensile Strength nil Il ab
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DISCLAIMER: THE MATERIALS, PRODUCTS AND SERVICES OF MOMENTIVE PERFORMANCE MATERIALS INC., MOMENTIVE PERFORMANCE MATERIALS USA INC., MOMENTIVE PERFORMANCE MATERIALS ASIA PACIFIC PTE.
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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