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Lecture Outline

• Reading: Senturia, Chpt. 5, Chpt. 6
• Lecture Topics:

Energy Conserving Transducers
Charge Control
Voltage Control

Parallel-Plate Capacitive Transducers
Linearizing Capacitive Actuators
Electrical Stiffness

Electrostatic Comb-Drive
1st Order Analysis
2nd Order Analysis
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Basic Physics of Electrostatic Actuation

• Goal: Determine gap spacing g as 
a function of input variables

• First, need to determine the 
energy of the system

• Two ways to change the energy:
Change the charge q
Change the separation g

ΔW(q,g) = VΔq + FeΔg

dW = Vdq + Fedg

•Note: We assume that the 
plates are supported elastically, 
so they don’t collapse


