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Abstract

Our work presents the simulation of a micromirror using polyimide as the structural material. In
the past two decades polyimide, SU-8 and other polymeric materials have been widely used as a
structural material for MEMS devices such as: antennas [1], gyroscopes & accelerometers,
sensors & actuators [2], amongst others [3-8]. In our work we designed a micro-mirror which is
composed by a central beam anchored at both ends, with two plates (like wings) to at each side
of the beam as shown in Figure 1. Two pair of electrodes are located on the bottom of the
structure in each side of the wing like plates, two left electrodes (80 µm X 30 µm) and two right
electrodes (125 µm X 40 µm), see Figure 2. The micro-mirror and electrodes are separated by 2
µm from the substrate, which acts as a common ground for the entire device, while the top
electrodes are set to a different potential for the device actuation. The device has an overall size
of 550 µm in width, 300 µm in length and a total of 8 µm in height.

COMSOL Multiphysics® software was used to verify the initial design parameters and to
explore the different characteristics of the electromechanical device. For simulation simplicity
the electrodes are integrated as part of the structural layer.The device thickness is 6 µm while the
electrodes are 300 nm thick. For the actuation of the device the Bottom Left (BL) electrode and
Bottom Right (BR) electrode have the same potential. Due to the difference in electrode area the
mirro will have a torsion and deflect to the largest electrode side. Using this principle, we could
control the tilt of the micro-mirror depending on the input voltage. Figure 3 shows the first results
from our electrostatic simulations of the micro-mirrors. 

As part of the results we expect to find an accurate pull-in voltage for such structures and verify
the model with our fabricated chips. Figure 4 shows an SEM image of the fabricated device. We
are contamplating the application of our devices toward MEMS switches and logic
electromechanical operator [9-15].
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Figures used in the abstract

Figure 1: Top Perspective view of the micromirror, also bottom showing anchors and
electrodes.

Figure 2: Layout design view of the micro-mirror, highlighting the electrodes configuration.



Figure 3: Micromirror simualted with a bias voltage of 5 Volts. Just before pull-in at a
displacement of 602nm.

Figure 4: SEM image of fabricated micro-mirrors using Polyimide as the structural material.


