
EE C247B/ME C218: Introduction to MEMS Design
Lecture 13w: Beam Combos II & Energy Methods

CTN 3/10/15

Copyright © 2015 Regents of the University of California 1

Lecture 13: Beam Combos II & Energy Methods
• Announcements:
• HW#3 due tomorrow morning
• HW#4 online soon; due next Wednesday morning
• Module 9 on Energy Methods is online
• Midterm is next week, Thursday, March 19
• Prof. Nguyen’s Wednesday office hours cancelled 

this week (since I’m giving a tutorial on MEMS-
Based Oscillators for BSAC Industry at this time)

• -------------------------------------
• Reading: Senturia, Chpt. 9
• Lecture Topics:

Bending of beams
Cantilever beam under small deflections
Cantilever with residual stress gradient
Combining cantilevers in series and parallel
Folded suspensions
Design implications of residual stress and 

stress gradients for folded-beam devices
• -------------------------------------
• Reading: Senturia, Chpt. 10
• Lecture Topics:

Energy Methods
Virtual Work
Energy Formulations
Tapered Beam Example
Estimating Resonance Frequency

• -------------------------------------
• Last Time:
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• Go to Module 9, pg. 10, and look at shear strain 
energy

• Then, finish off Module 9


