Anocast™ Polymer Composite...Vibration Damping
Structures for High Precision Equipment

Optical support assembly for semiconductor inspection
maximizes image stability

Lithography system uses complex shape with precast features
to reduce manufacturing costs

Anacast gives OEMs a competitive edge by providing more versatility

and higher performance than conventional granite or metallic machine
structures. This is especially true for manufacturers of ultra-high precision
positioning and inspection equipment where minimizing vibration is
critical to system performance. Vibration can originate both externally
from a machine’s environment and internally from the dynamics of its
components. In either case, Anocast polymer composite structures

offer superior vibration damping properties while simultaneously

serving as a structural member in high precision production equipment
and instrumentation.

Anocast is a non-metallic polymer composite made from a proprietary
mixture of high strength epoxy resin, quartz aggregate and selected
additives. Engineered materials are often added to Anocast to optimize
critical system parameters such as strength, durability, and weight. The
blended proportion of each material is carefully selected to meet specific
application objectives. Additionally, Anocast possesses excellent
structural rigidity, has a low thermal expansion coefficient, and is highly
resistant to corrosion.

Anacast reduces manufacturing cost by being readily formed into
intricate shapes and incorporating many desirable design features. This
reduces the need for secondary machining operations and additional
assembly time. Anocast’s room temperature manufacturing process
allows precise location of critical reference surfaces, tapped inserts for
fasteners, ducts for fluid or cable routing, rigid supports for added
stiffness or internal voids to reduce weight. The material can even be
finished in a variety of colors and textures, based on mold design,
without additional surface treatment after casting.



Vibration and Engineering Data

Cast materials in the form of 1.5in. x 1.5 in. x 9 in. bar specimens, were evaluated for their vibration damping

capabilities at 70°F. The graphs show Anocast dampens vibration 45 times faster than aluminum, 10 times more

quickly than cast iron or steel —and over 4 times more rapidly than granite (not shown).
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Anocast has a high initial response to impact, however vibration
decays very rapidly proving its superior damping characteristics.
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Steel has low initial response to impact, but sustains
vibration with very little decay.
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Cast iron has a lower initial response, but sustains
high amplitude vibrations 10 times longer than Anocast.
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Aluminum has high initial response, then vibrations
are sustained up to 45 times longer than Anocast.

With the exception of the boundary conditions imposed on the specimens under test, the complex modulus properties of the four

materials were evaluated in accordance with ASTM Standard E-756-83

Anocast Properties Metric Units English Units
Density 2.32 g/cm? 0.084 Ib./in3
Compressive Strength 110-117 MPa 16,000-17,000 psi
Tensile Strength 15.2 MPa 2,200 psi
Flexural Strength 17.2 MPa 2,500 psi
Young's Modulus 35,982 MPa 5.23 x 108 psi
Paisson’s Ratio 0.23 0.23
Thermal Expansion 16.9 x 10 mm/mm/°C 9.4 x 108 in/in/°F
Thermal Conductivity 0.244 W/cm °C 14.1 BTU/ft.hr. °F




Features and Benefits

Vibration Damping
® Reduces step and settle time in pick and place applications
¢ |mproves image acquisition speed during optical inspection

e Provides excellent stability for step and scan applications

Design Flexibility
Molds can be precast with:

e Tapped inserts

Dowel pins/holes

Recessed pockets

Through holes

Conduits/pipes/wires

Extremely sensitive wafer metrology instruments will
be mounted to this Anocast structure.

Granite or metallic reference surfaces and mounting pads

Anocast serves as machine
structure while providing support for
overhead XY gantry on this optical inspection system



Cost Effective
e FEliminates secondary finishing and machining operations

e Lowers replication costs
e Minimizes use of more expensive structural materials

e |ntegrates multiple components to reduce system part count and
assembly time

Structural Rigidity
e Superior dimensional stability compared to metallic structures

¢ Reinforcing members can be cast internally or added externally to
maximize strength

Rapid Turnaround Time
e (Custom molds built quickly to exacting specifications

e Room temperature casting process can produce finished parts in hours

¢ No additional plating, or heat-treating required

Aesthetics
e (Chamfers, radii and corners are smooth, uniform and consistent

e |n most cases, structures do not require painting

e Multiple color and surface finish options available

Corrosion Resistant
e Anocast polymer composite can withstand many chemical and
corrosive agents

Laser scanning drum with precast, tightly toleranced features
on multiple surfaces.

Rigid base with steel pads molded into top corners.
Critical surfaces can be machined after castng.

Room temperature casting process facilitates use of internal
conduits, hoses, wires or piping.



Applications

Semiconductor Inspection

e Precast inserts facilitate accurate alignment on precision
ground surface

e Rapid vibration dissipation assures sharp image acquisition

e (Optimized shape minimizes footprint and maximizes rigidity

Electronic Component Placement

e Anocast serves as ideal vibration damping material for high-speed
gantry base

e (Cable through holes and recessed pockets are precast to neatly
integrate optical subsystems

e Proprietary coating process dissipates electrostatic charge to protect
sensitive electronic devices

Flat Panel Inspection
e Precast column, bridge and base features decrease machining
and assembly costs

e Anocast reduces vibration below 1Hz to decrease inspection time

e High thermal stability minimizes temperature gradients to improve
measurement accuracy





