
 1

Homework Assignment #6  ELEC 5820/6820  Due: Fri.  11/13/15 
 
 

1) A torsional MEMS device has these parameters: a Young’s Modulus of 170GPA 
and a Poisson’s ratio of 0.2, a lever arm length of 1mm, a square cross-sectional 
shaft of 10µm across and a length of 1mm, and a force of 20µN applied at the free 
end of the lever arm. 
a. What is the arc length of motion at the free end of the lever arm? 
b. What is the angle of rotation in degrees? 

 
 
 

2) A parallel plate actuator (PPA) consists of two square electrodes, 500µm on a 
side, separated by 10µm, in a vacuum.  What maximum value of capacitance can 
be used for the series capacitor to fully increase the stable range of PPA motion 
using the series capacitance method? 
 
 
 

3) For the system described in (2) with k = 25N/m, what DC drive voltage (i.e. 
voltage across the PPA) is required for a displacement of 5µm? 
 
 
 

4) For the condition described in (2) AND (3), what DC voltage must be applied 
across the PPA AND the series capacitor? 
 
 
 

5) Consider a GCA operating in a vacuum with 25 electrode pairs (i.e. n=25), an 
electrode size of 500µm by 100µm, and a fringing field correction factor of 1.2.  
The initial electrode separation distance in the direction of motion is 10µm and 
15µm in the opposite direction.  Assuming that the electrodes do not move, how 
much net force in µN is produced by the GCA for an applied voltage of 10V? 
 
 
 

6) If a CDA is formed with the same parameters (n, electrode area, in a vacuum, 
fringing field correction factor) as the GCA in (5) except that do = 10µm and b = 
100µm, what force in µN is produced by the CDA for an applied voltage of 10V? 
 
 
 

7) For a buffered op amp phase shift oscillator (three buffered RC LPF stages) with 
R=1000Ω, calculate the value for C and for the amplifier gain, A, for the 
oscillator to oscillate at 10KHz. 


