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High Conductivity TC71050* Heat Spreader

_ For Telecommunication, Avionics and Aerospace

Typical Property Comparison of Heat Spreader Materials

In-Plane Thru-Plane In-Plane Specific Specific
Description Material TC TC CTE Gravity In-Plane
(W/m-K) (W/m-K) (ppm/°C) TCM
H *
TC1050 heat spregder consists of a TPG* core Aluminum 218 218 03 07 81
encapsulated within a structural shell. The
TPG provides a highly conductive path while Copper 400 400 17 8.9 45
the encapsulation material provides the structure AISiC-12 180 180 11 2.9 62
(strengtlh, stiffness, and coeﬁioien_t of thermal Cuw 185 185 8.3 15.0 12
expansion). Common Encapsulation Materials :
) CVD Diamond 1100-1800 | 1100-1800 1-2 35 310-510
include:
TPG Graphite 1500+ 10 -1 2.3 650

= Aluminum (TC1050.AL)

Typical properties are average data and are not to be used as or to develop specifications.

= Copper (TC1050.CU) (1) In-plane thermal conductivity divided by specific gravity.
= Other available encapsulations and systems Comparison of Heat Spreader Performance
include Kovar, WCu, MoCu, AISiC, stainless steel, N

Ni, carbon fiber, etc. e

Key Features

= Thermal conductivity 5x of aluminum and
3x of copper
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TC1050

- -
IR image with 45 Watt heat loading and 20 degrees Celsius cooling

= | ow thermal interface resistance
" nghter than aluminum Note: Test data. Actual results may vary.

= Adjustable coefficient of thermal expansion

: . Examples of TC1050 Heat Spreaders and Cross-Section View
= \Wide operating temperature range

= Mechanical load bearing

® Hermeticity higher than 10-8 atm.cc/s

= Vibration and shock resistance

Al frame
= Machinable Al via
= Platable PG
= Size up to 4 ft2 (0.37 m2)

Potential Applications
. . . lllustration of TC1050 Manufacturing Process
= Heat spreader in electronic packaging 1. Assembling 2. Bonding 3. Machining

= Thermal cores for PWB’s

= Finned heat sinks

= Avionic thermal cores

= Satellite traveling wave tube (TWT) mounts
= Electronic chassis

= Cold plates in radar systems

*TPG and TC1050 are trademarks of Momentive Performance Materials Inc.
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Patent Status

Nothing contained herein shall be construed to imply the nonexistence of any relevant patents or to constitute the permission, inducement or recommendation to practice any
invention covered by any patent, without authority from the owner of the patent.

Product Safety, Handling and Storage

Customers should review the latest Material Safety Data Sheet (MSDS) and label for product safety information, safe handling instructions, personal protective
equipment if necessary, emergency service contact information, and any special storage conditions required for safety. Momentive Performance Materials (MPM) maintains
an around-the-clock emergency service for its products. MSDS are available at www.momentive.com or, upon request, from any MPM representative. For product storage
and handling procedures to maintain the product quality within our stated specifications, please review Certificates of Analysis, which are available in the Order Center. Use
of other materials in conjunction with MPM products (for example, primers) may require additional precautions. Please review and follow the safety information provided by
the manufacturer of such other materials.

Limitations
Customers must evaluate Momentive Performance Materials products and make their own determination as to fitness of use in their particular applications.

DISCLAIMER:

THE MATERIALS, PRODUCTS AND SERVICES OF MOMENTIVE PERFORMANCE MATERIALS INC. AND ITS SUBSIDIARIES AND AFFILIATES
(COLLECTIVELY “SUPPLIER”), ARE SOLD SUBJECT TO SUPPLIER’S 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, SUPPLIER MAKES
NO WARRANTY OR GUARANTEE, EXPRESS OR IMPLIED, (i) THAT THE RESULTS DESCRIBED HEREIN WILL BE OBTAINED UNDER END-USE
CONDITIONS, OR (i) AS TO THE EFFECTIVENESS OR SAFETY OF ANY DESIGN INCORPORATING ITS PRODUCTS, MATERIALS, SERVICES,
RECOMMENDATIONS OR ADVICE. EXCEPT AS PROVIDED IN SUPPLIER’S STANDARD CONDITIONS OF SALE, SUPPLIER AND ITS 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 Supplier’s 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 Supplier’s 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 Supplier's standard Conditions of Sale or this Disclaimer, unless any such modification is specifically agreed to
in a writing signed by Supplier. 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 Supplier 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.

*TPG and TC1050 are trademarks of Momentive Performance Materials Inc.

Momentive and the Momentive logo are trademarks of Momentive Performance Materials Inc.
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