Name: ___________________________  

EE485A: Introduction to MEMS

Problem Set 6
1. Problem 6.1 (Let the gauge factor be 100)

2. Problem 6.4

3. Problem 6.10a, broken down as follows:

a. Assume that all the resistors are equal (with value R) when no pressure is applied to the membrane, and that when pressure is applied, assume that R1 = R4 = R + Redge and R2 = R3 = R-Rcenter.  Find the expression for Vout in terms of R, Redge, Rcenter and Vin.

b. Use the equations for stress of a membrane on p. 223 of the book (assuming a/b = 1), to determine expressions for Redge and Rcenter in terms of R, the membrane dimensions, material properties and the applied pressure. Recall that the max stress occurs at the outer edge, and the stress at the center is of the opposite sign. Also, note that there are clearly typos in Figure 6.10; use 1 = 0.3078 and 2 = 0.1386 for your calculations.

c. If the membrane is made of silicon with E = 130 GPa, and has the dimensions b = 1 mm and t = 1 um, determine the pressure p that would cause a maximum strain of 0.1%.  What is the strain in the center for this case?

d. If the initial resistance for all four resistors is 10 k, Vin = 5V, and the gauge factor is 100, determine Vout for the conditions above. 

4. Browse through the archives for the Journal of Microelectromechanical Systems and the Journal of Micromechanics and Microengineering (both are available through the Nimitz web site). Locate one journal article describing a device that uses piezoresistive sensing that you find interesting.  Create a short powerpoint presentation (3-5 slides) that describes the system.   Attach a printout of your presentation to your homework and e-mail the presentation to Prof. Firebaugh by 1200 on the day the problem set is due. You will present the system to the rest of the class some time during the course of the week.




























