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Welcome to MECH 631!

Micro-electromechanical systems are small devices that preform specific tasks
that include sensing, control and actuation. Successful MEMS devices such
as pressure sensors and accelerometers have been available since the seven-
ties and could be found nowadays in modern cars. Since early 1990s MEMS
research progressed significantly to include fields such as radio frequency
applications for wireless communications, optics for sensing and projection
display, and microfluidics for clinical diagnostics and laboratory tests. This
course will introduce to MEMS applications, fabrication techniques and ma-
terials. Various MEMS design methodologies are discussed with focus on
reduced order modeling. Physics of various MEMS devices will be covered
and case studies of different MEMS devices will be considered.

Educational objectives

The objectives of this course are to
1. introduce MEMS materials, fabrication and applications.

2. provide a clear overview of the various MEMS design methodologies.



3. equip the students with skills for modeling MEMS devices that combine
multiple disciplines of physics.

4. consider MEMS design challenges on the device level, system level and
packaging level.

5. discuss various commercial MEMS devices as case studies.

Textbook

The suggested text is Microsystem Design by Stephen D. Senturia (Kluwer
Academic Publishing, 2001).

Moodle

We expect to use Moodle for course announcements. Course handouts, Prob-
lem Set solutions, Exams solutions and additional material will be available
in “pdf” formats form Moodle in a timely fashion.

Problem sets, exams and grading

The final grade in the course will be based upon analytical homework assign-
ments, a midterm, and a project class performance weighted as follows:

o 10 % Presentations:

e 20 % Homework assignments: Problem Sets will be assigned and col-
lected at the end of the lecture on the due date.

e 25 % Midterm or Final: 120 minutes. Closed book. Will be given in
class.

e 45 % Project.

The above percentages may vary from one semester to the other.

Office Hours

Your are encouraged (and even expected) to come by and see me during office
hours to ask any questions you have. Please be advised that I will not be
able to answer or discuss course related questions outside the office hours.



Collaboration and honesty rules

e No collaboration or cheating is allowed in the exams.

e No collaboration on problem sets as long as (1) you acknowledge your

collaborator(s) on each problem, (2) you spend independently enough
time on each problem, and (3) you write the solution in your language
in a manner that reflects your understanding and problem solving ap-
proach. Collaboration is encouraged in the sense of discussing topics
and problems among your fellow students as well as approaches to solv-
ing these problems.

Course outline

This is a tentative outline. It will most likely change as we progress.

1. Introduction

2. Scaling Issues in MEMS

3. MEMS fabrication techniques. Surface micromachining. Bulk Micro-
machining. Standard MEMS fabrication processes.

4. MEMS materials.

5. MEMS sensing and actuation

6. MEMS design methodologies. Reduced order modeling of MEMS de-
vices.

7. System level design considerations and packaging.

8. Case studies.
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