Name: ___________________________  

EE485A: Introduction to MEMS

Problem Set 6
(Due 09/15/08)

1. Problem 4.1
2. Problem 4.4

3. Problem 4.5

4. Problem 4.6 (according to the conditions in Problem 4.4)

5. Calculate the pull-in voltage of the structure described in Problem 4.6

6. An accelerometer like that in Example 4.4 has a thickness of 10 m, anchors with a width of 100 m and a length of 500 m,  and a proof mass that is effectively 500 m by 500 m in the XY plane.  The structure is made out of polysilicon with a Young’s Modulus of 150 GPa.  The overlapping distance for the comb fingers is 200 m, and the gap between fingers is 1 m. 
a. What is the sensitivity of this device (in terms of capacitance change per g of acceleration)?

b. What amount of acceleration would result in a 10 m displacement?  This would represent the range of the sensor (why?).  What else might limit the range of the sensor?

c. What design changes could you make to…

i. … increase the sensitivity?

ii. … increase the range?

7. Now consider an actuator like the longitudinal comb drive in Figure 4.18 (c), where the thickness is 10 m, the initial overlap is 200 m and the finger gap is 1 m.
a. What is the initial capacitance for the structure?

b. What is the force exerted by applying a voltage of 10 V?  

c. If the suspensions are made of polysilicon and are each 10 m wide, 500 m long and 10 m thick, how far will the structure move when 10V is applied? 

d. Repeat c. and d. with an applied voltage of 100V.

8. Design a polysilicon longitudinal comb drive that could fit in a planar area of 200 m x 200 m and would be capable of 5 m of deflection at 50 V or less (the lower the voltage the better).   Assume that your minimum feature size is 1 m and that you are limited to 10 m in thickness. 




























