MOMENTIVE

performance materials

Q Coat® Flash Evaporators

Q Coat PBN/Graphite Flash Evaporators from Momentive
Performance Materials represent an advanced material
solution for the flash metallization market. They are
produced by coating a graphite resistive element with a
layer of ultra-high purity pyrolytic boron nitride (PBN) by
chemical vapor deposition (CVD).

Q Coat PBN/Graphite Flash Evaporators are engineered to
be more electrically consistent and chemically stable for
aluminum evaporation compared to traditional ceramic
evaporators. Since PBN maintains its high electrical
resistivity and resistance to corrosive attack by aluminum
even at extreme temperatures, the aluminum remains
completely isolated from the control circuit and the
resulting power curve is stable and repeatable. Q Coat
PBN/Graphite evaporators are also designed to directly
substitute for ceramic evaporators in existing equipment.

Performance Features

e Ultra pure

¢ Fully-dense ceramic - no outgassing

¢ Repeatable power curve

¢ Very long life (thousands of flashes)

e Direct substitute for ceramic elements

e Less downtime for maintenance/replacement
e Reduces rework due to improved consistency
e More consistent Al quality and thickness

These features combine to make PBN/Graphite Flash
Evaporators a cost-effective solution to metallization
needs.

Control Stability

Since the aluminum charge is insulated from the
electrical circuit with PBN/Graphite evaporators, there
are no current spikes or resistance excursions, the
result is a flat and consistent current demand - cycle
after cycle.
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Process Stability

Chemical isolation and electrical insulation of the aluminum from the graphite resistive element for PBN/Graphite evaporators permit
electrical resistance stability and consistency throughout their long life. This results in flash-to-flash temperature repeatability, with
total aluminum evaporation and thickness (Q-value) consistency for the deposited layer.
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Typical Properties Typical Power Curve for PBN/Graphite
Property Graphite Substrate PBN Barrier 7o
Density 1.75 g/cc 2.15 g/cc a0 }
. . 2.0 x 10 in2/sec /./
Permeability 1.3 in2/sec e s
- 10.3 GPa 20.6 GPa /
Modulus of Elasticity 1.5 x 10° psi 3.0 x 10° psi . 400
1o
30.0 MPa 82.8 MPa = ./.
Flexural Strength 4350 psi 12000psi  1la 300
CTE to 1100° C 3.9x10-6/°C 2.6x10-6/°C
to 2000° F 7.0x10-6 /°F 47x10-6°F Il a
. 0.30 cal/gm-C 0.24 cal/gm-C
Specific Heat 0.30 BTU/Ib-F 0.24 BTU/Ib-F
Thermal 0.24 cal/sec-cm-C 0.15 cal/sec-cm-C T T T
Conductivity (RT) ’ ’ €5 & A5 7
Spec. Resi;gl?nce 1.3 x 10 ohm-cm 10% ohm-cm
-6 - 6 -
1500° C 0.6 x 10 ohm-cm 106 ohm-cm
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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.

Copyright 2006-2007 Momentive Performance Materials Inc. All rights reserved. CVD-85509 Rev (11/07)



