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Abstract.  This paper presents an interactive software 
package for the modelling and simulation of microelec-
tromechanical system (MEMS) devices utilizing the 
MATLAB high-level programming language and its inter-
active environment. The package provides a dynamic 
analysis and frequency responses of a 1-D torsional 
micromirror electrostatically actuated with staggered 
vertical combdrives. Applying a frequency sweep to the 
micromirror equation, the torsional mode natural fre-
quency may be estimated. The developed package con-
sists of several graphical user interfaces used for model-
ing MEMS devices. The software package is useful for 
computing the forces and torques for different micro-
mirror geometries. 

Introduction 

Figure 1. Schematic diagram of a micromirror actuated 
with double-sided staggered vertical 
combdrives. 
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1 Staggered Vertical Combdrive 
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2 Design of SVC Actuator 
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Figure 2. The MATLAB user interface for modeling a scanning micromirror with dual staggered vertical combdrive actuator. 
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3 Interactive Micromirror 
Dynamic Analysis 
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Figure 3. Upsweep frequency Ω function for 50 s. 
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Figure 4. Micromirror response due to sinusoidal excita-
tion voltage with upsweep frequency ranges. 

Figure 5. Micromirror response for 7 ms driven at the 
estimated natural frequency 4340 Hz. 

4 Conclusion 
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