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Dynamic Behavior of Micro Thermal Actuators (II)
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Abstract

The surface to volume ratio for MEMS
devices is much larger than conventional
mechanical systems. It makes the frequency
response of thermal actuation practical. Since
the relation between input current and output
displacement is not linear, less effort has been
paid on the study of dynamic behavior. The
objective of this project is to handle the
dynamic relation between input current and
output displacement. The system is linear for
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heat source input and displacement output.
Therefore, method of eigenfunction expansion
is adopted to find the displacement field and
temperature field,. For thermal actuators using
heat resistor effect, the relation between input
current and output heat is nonlinear. It makes
the relation between input current and output
displacement is also nonlinear. To control
current supply and provide proper heat sinks
can achieve active control purpose. A micro
composite cantilever beam is fabricated in this
project. The thermal-electric effect of
ploy-SiGe thin film provides active heat sink.
Two experiments will be carried out on these
beams. One experiment will study the
correlation between thermal coupling effect
and scale factor. Another experiment is
conducted to study the control of thermal
actuation and to verify the developed method.

Keywords: Thermal actuator, Thermal coupling
effect, Current, Heat sink, Control.
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