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In this paper, the possibility of using Ultrasonic
Flexural Waves (UFW) for cooling microelectronic
components is explored. UFW can be generated by a thin
bimetallic beam which can be used as a miniature fan.
Piezoelectric resonating fans operate at ultrasonic
frequencies provide silent operation. These fans have
other advantages like small size, low power consumption
and less heat generation compared to conventional fans.
Piezoelectric fans are made of two thin piezocerarnic
layers bonded together to a central metal shim or only
bonded piezoceramic layers. Ro and Loh [l] carried
experiments to observe the heat transfer capability of
UFW produced by piezoelectric actuation. Luis et al. [2]
extensively studied the use of piezoelectric materials for
controlling smart structures as sensors and actuators. Tao
Wu et aI. {3] simulated the behavior of piezoelectric
resonating structures using FEA software. Ayo et al. [5]
analyzed coupled-field finite elements to characterize
piezoceramic materials subjected to temperature changes.
The rapid developments in miniaturization of electronic
components necessitate the above mentioned parameters
to be studied, while designing the resonator structures to
obtain maximum cooling effect.
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Fig. I: Piezocerarnic Bimorph Structure
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Abstract
Static, model and harmonic analysis of bimetallic

beam called bimorph has been performed using
commercial Finite Element Analysis software package,
ANSYS. The effect of damping ratio, temperature and
applied electric field on the vibration characteristics of
the beam has been studied. It is noted that as the damping
ratio increases, the dynamic tip-deflection reduces. On
increasing the temperature, fl1'st ultrasonic resonance
frequency increase first then decrease. Dynamic tip­
deflection increases as temperature increases. The tip­
deflection is directly proportional to the applied electric
field. The results are in good agreement with literature.

1. Introduction
In recent developments of science and technology,

microelectronic products have become smaller and
execute additional functions. This will amplify volumetri<\
heat generation rates and surface heat fluxes in its
components. Conventional methods of cooling using fan
may not be suitable to dissipate heat from microelectronic
products. It necessitates developing alternative method of
cooling microelectronic products.
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