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ENGINEERING TRIPOS PART I11B 2015
MODULE 4C15: MEMS DESIGN
ASSESSOR’S COMMENTS

Q1 AFM

Part (a) was generally well done but some students had difficulties with the calculations in parts (b) and
(c). Poor sketches were produced for the graphs of load vs displacement in part (d). The qualitative
argument to establish the pull-off criterion was generally well understood though not many candidates
took this forward in terms of providing an estimate for the “pull-off” force in (e).

Q2 Torsional actuator

Many students struggled with the derivation of the electrostatic torque in part (a) even though a very
similar example was covered in the lectures. Those who succeeded in establishing in a formulation for the
electrostatic torque generally were able to do the rest of the question reasonably well with solutions
indicating that most undergraduates had a good understanding of the electrostatic “pull-in” criterion.

Q3 Gyroscope

This question was generally popular and most students were able to establish the expression for the
electrostatic force generated by a comb drive in part (a). However students had difficulty in part (b) in
estimating the sense mode displacement though the necessary expression could be readily derived from
the Mechanics databook. The formulation for thermomechanical noise in (¢) was generally well done
though students had some difficulty in estimating the electrostatic stiffness arising as a result of the
parallel-plate sensing configuration in (d).

Q4 Microfluidics

This question was generally poorly done and less popular. There was one correct attempt for part (a) and
none for part (b). The students did not appear to appreciate how the non-uniformity of the channel would
impact the pressure distribution in (a) or the electrical field distribution in (b).



