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One key property to consider in high performance design is the
coefficient of thermal expansion or CTE. By matching the CTE's
of the materials in an electronic assembly, stresses developed
between them during power cycling are minimized. Lower stress
means less fatigue in the bond joint between the assembly
layers, resulting in a significant improvement in the long-term
reliability of the system. With CTE values ranging from 4.8 to 8.6
ppm/K, TTC's PRIMEX™ Al/SiC composites™ provide an excellent
match to most ceramic and semiconductor materials, including:
Alumina, Aluminum Nitride, Beryllia, Silicon Nitride, Silicon,
Gallium Arsenide, and Gallium Nitride.
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For applications where heat dissipation is a critical
requirement to maintain system performance and reliability,
the thermal conductivity of the heat sink materials is one of
the first design parameters to be considered. With thermal
conductivity values ranging from 163 to 255 W/meK, TTC's
PRIMEX™ Al/SiC composites* are an ideal choice for most
high performance applications where the combination

of CTE and thermal conductivity are primary system

design drivers.
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closely matches that of aluminum alloys commonly used in
electronic assemblies. When compared to many other
thermal management materials, weight savings of as much
as 80% can be realized. For applications where weight and
thermal performance are important, TTC's PRIMEX™ based
Al/SiC composites are prime candidates.
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Young's modulus up to 350 Gpa. METAL INFILTRATION

SiC Perform (+ Barrier)
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silicon carbide.

SiC Particles & Binder Slip

a) Preform formation, in which the silicon carbide particles are formed into a body of the desired shape;
b) Molten aluminum alloy infiltration by particle wetting without external pressurization or vacuum assist; and
¢) Matrix solidification and part recovery.
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One key property to consider in high performance design is
the coefficient of thermal expansion or CTE. By matching the
CTE's of the materials in an electronic assembly, stresses
developed between them during power cycling are minimized.
Lower stress means less fatigue in the bond joint between
the assembly layers, resulting in a significant improvement in
the long-term reliability of the system. With CTE values
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CASTING
DISPERSION
PRESSURELESS
METAL INFILTRATION

The PRIMEX Cast™
Composite Casting Process
uses conventional
aluminum casting
processes to produce
components ranging
typically from 20 to 40
volume percent

silicon carbide.

Alloy

SiC Reinforcement

a) Concentrate fabrication using the PRIMEX™ process to infiltrate silicon carbide particles.

Al/SiC MMC Slurry

b) PRIMEX Cast™ alloy is prepared by diluting the concentrate with excess alloy to form molten Al/SiC slurry.
c) Component fabrication is performed by casting the Al/SiC slurry using standard aluminum casting processes.
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The information set forth herein is based on technical data which TTC (Thermal Transfer Composites, LLC) believes to be reliable. Since conditions of use are outside TTC's control,
no warranties, express or implied, are made and no liabilities are assumed in connection with any use of this information. Materials must be tested under actual service conditions to
determine their suitability for a particular purpose. Nothing herein is to be taken as a license to operate under or a recommendation to infringe any patents.

PRIMEX™ and PRIMEX Cast™ are trademarks of Lanxide Technology Company, LP
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