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AAVID THERMALLOY presentsthe new POWERFIN heatsink family.

POWERFIN isavery flexible and compact therma management solution designed for use when spaceis

limited or at a premium and the required thermal performance is not achievable with a standard extrusion.
POWERFIN is an alternative to Powergain™ and is recommended when natural convection is prescribed, when the
required thermal solution is not achievable with a standard extrusion or when forced ventilation must be parallel to
thefins.

The advantages of POWERFIN are:

. Dense fins configuration for longitudinal forced ventilation.

. High thin fins for natural convection.

. Existing range of designs.

. Low tooling cost for custom applications.

. Fins and base can be made in pure aluminium or copper for optimum thermal performance.
. Fast and flexible custom design with large geometric capabilities.

. Short lead times.

With avery narrow fin pitch it is necessary to use a ducted airflow for optimum thermal performance.

The ducting material may be constructed from plastic or thin metal plates and can incorporate the use of cabinet
walls. Careful fan selection is needed to control the air pressure drop.

With operation in natural convection it is important to use a fin pitch from 6 to 9 mm to minimise thermal
management losses due to the boundary layer effect. POWERFIN is constructed using bonded fin technology and
very high fins (100+ mm) to optimise the thermal exchange surface.

With a very concentrated heat source, POWERFIN can be made with a copper base plate or with embedded heat
pipes for faster heat spreading and incorporate aluminium fins to reduce overall weight and cost. In high airflow
conditions we recommend copper fins for areduced fin temperature gradient.

AAVID THERMALLOY looks forward to assisting you in the development of the optimum therma management
and economic solutions for your products.

Thermal epoxy service

The choice of epoxy adhesive is determined by a specialised knowledge of reliability, consistent quality, application
economics, specialised plant & equipment, detailed knowledge and experience.

The first step is the correct choice of both resin and hardener. The choice is different for an application mainly
requiring electrical isolation from one requiring a particularly high thermal conductivity. A rigid system with high
mechanical resistance requires a different choice to one remaining stable to vibration or resistant to thermal cycling.
Dust, excessive humidity and contaminants seriously impair the quality of a bonded joint.

Surface preparation is critical. Metal surfaces must be cleaned and perfectly deoxidised to remove surface metal
salts that could contaminate the epoxy and prevent good adhesion. Cleaned parts must remain so during the whole
process until polymerisation is complete. Epoxy resins are hygroscopic and as such need specia care.

AAVID THERMALLOY, with much bonding experience, has developed special techniques for choosing the most
suitable compound for each particular application. Above &l, our methodology and equipment guarantee the
consistent quality of our products.

AAVID THERMALLOY Aluminium Brazed Technology *** NEW ***

AAVID THERMALLOY has implemented the Aluminium Brazed Technology to get a metal to metal joint from
base to fins. This technology eliminates the small thermal resistance of the resin and reaches the top performances
of the power fin family. Further advantages are:

* perfect electrical contact;

« elimination of any mechanical problems due to high thermal stress;

* elimination of any mechanical problem due to shock and vibration stress;
« very high freedom to get the best thermal design;

In the next 6 pages there are examples of BRAZEDFIN™ High Fin Ratio heatsinks obtained through the
brazing process.

The therma resistance in natural convection Rthn, is given only when the fins are spaced enough to guarantee a
good air flow in natural convection.
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The choice is limited only by imagination
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Heatsink thermal performance was evaluated using vertical raw heatsinks, 150 mm long, in natura
convection (Rth,n) and in forced convection (Rth,f), at 2 m/s airflow in a complete ducted tunnel.
Evaluation was conducted with a distributed load and a 70°C temperature rise.

The following curves can be used to calculate the thermal resistance of a heatsink at a different
length and/or with different speeds of forced ventilation.

ALL THE REPORTED VALUES ARE INDICATIVE ONLY. THE THERMAL RESISTANCE OF
A HEATSINK MUST BE EVALUATED UNDER ACTUAL OPERATING CONDITIONS.
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THE BRAZING TECHNOLOGY

Aluminium brazing is an aready mature technology, originally used mostly for avionic and for
automotive applications, where weight and thermal performances are the most relevant issues.
The brazing of aluminium must be made at about 600 °C in an oxygen-free environment to avoid
the very strong oxidation of aluminium at high temperature.

In the first temperature step the flux melts and de-oxidize the aluminium surface, preparing it for
brazing; in the second step the filler melts and flows via capillarity effect through the adjoining
surfaces; Thefiller forms a brazed joint only where two surfaces are close together, without
clogging the air channels.

The brazing technology provides a pure metal joint, made of aluminium aloy, with athermal
conductivity that is 90% the thermal conductivity of the extruded aluminium.

Thejoint thicknessis only 10 um and the mechanical strength is the same of the original metal.
For High Fin Ratio (HFR) Heatsinks this means the elimination of every thermal barrier amongst
base and fins, plus a very flexible and effective thermal design.

Metallographyc analysis of abrazed joint (left) and of a
traditional bonded fins (right).

The brazed joint has an average thickness of 10 um with
athermal conductivity of 160 W/m°K.

The bonded joint has an average thickness of 100 um
with athermal conductivity of 2 W/m°K.

Thanks to the perfect thermal contact through a small surface, the Brazedgains do not need a
deep groove to alow the heat to enter in the fin. A very small grooveis used only to facilitate the
assembly process. The uniform base without interruptions, allows a more homogeneous
distribution of the temperature with concentrated heat sources.

The brazing process is made in dedicated furnaces, with atight control of the main operating
parameters. temperature, moisture, oxygen, processtime, heating and cooling speed. Through
the control of the process, Aavid Thermalloy can guarantee the product final quality, with no
failures.

Aluminium Brazing Equipments

Aavid Thermalloy application Engineers use a proprietary specialized software together with a
thermo-fluo-dynamic finite element software (Icepak) to optimize the design of the HFR
Heatsinks.
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POWERFIN / BRAZEDFIN
APPLICATION EXAMPLES
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