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Lecture 15: Equivalent Circuits I
• Announcements:
• HW#4 due tomorrow morning; solutions will be 

released very shortly after
• Module 11 titled Equivalent Circuits I is online
• Midterm this Thursday, March 19
• Passed back HW#3 (extras will be in the box 

outside my office) 
• -------------------------------------
• Reading: Senturia, Chpt. 10: §10.5, Chpt. 19
• Lecture Topics:

Estimating Resonance Frequency
Lumped Mass-Spring Approximation
ADXL-50 Resonance Frequency
Distributed Mass & Stiffness
Folded-Beam Resonator
Resonance Frequency Via Differential Equations

• -------------------------------------
• Reading: Senturia, Chpt. 5
• Lecture Topics:

Lumped Mechanical Equivalent Circuits
Electromechanical Analogies

• -------------------------------------
• Last Time: 
• Started resonance frequency determination

• Derive an expression for the resonance frequency 
of the above structure
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• Go through Module 12 slides 12-31



EE C247B/ME C218: Introduction to MEMS Design
Lecture 15w: Equivalent Circuits I

CTN 3/17/15

Copyright © 2015 Regents of the University of California 4

Folded-beam 
suspension

Anchor

Shuttle w/ 
mass Ms

h = thickness

Folding 
truss w/ 

mass Mt\2



EE C247B/ME C218: Introduction to MEMS Design
Lecture 15w: Equivalent Circuits I

CTN 3/17/15

Copyright © 2015 Regents of the University of California 5

meq

keq

ceq

lx rx
cx

•Mechanical-to-electrical correspondence in the current 
analogy:


