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Simply put, Microelectromechanical Systems (MEMS) are microchips with moving parts.   The Europeans call them “Microsystems” which is perhaps a better description, as not all MEMS are mechanical.   The field grew out of the integrated circuit (IC) industry.   The computing revolution was sparked by the manufacturing development of putting large electronic circuits onto a small piece of silicon.   These same manufacturing techniques are now being examined to create “chips” that are more than circuits—chips that incorporate a number of transducers.  (A transducer is anything that changes energy from one form to another:  lights, microphones, and motors are all examples of transducers).

This class will teach you about the manufacturing technology behind microsystems,  and it will also teach you about different types of sensors and actuators on the micro-scale, and common application areas for microsystems.

Objectives: A student completing this course should be able to…

1. Describe the field of microsystems and its largest contributions to military and civilian life. 

2. Describe standard microfabrication techniques. 

3. Describe common actuation and sensing methods in microsystems. 

4. Calculate expected electrical and mechanical parameters for microfabricated sensors and actuators given geometry and material property information. 

5. Analyze a given microsystem to explain its operation mechanism and how it is manufactured. 

6. Determine a process sequence using standard microfabrication techniques that will result in a desired device design. 

7. Design, layout and simulate a device using MEMSPro CAD software. 

8. Apply microfabrication techniques in the laboratory 

9. Test and evaluate a microsystem design and make suggestions for improvement 

10. Communicate his or her work using appropriate technical writing format and including proper citations to previous work. 

Grading: The grading distribution will be as follows:

	Activity
	6 wk
	12 wk
	Final

	Homework & quizzes
	30%
	30%
	20%

	Pre-labs and lab notebook
	10%
	10%
	10%

	Lab reports
	10%
	10%
	10%

	Midterm Exams
	50%
	50%
	50%

	Final Project
	
	
	10%


As course instructor, I also reserve the right to adjust your grade as I see fit.
Homework: Homework and reading assignments will be completed prior to class. The problems assigned will be collected weekly (usually Tuesdays) and late homework will not be accepted.  If you are going to miss class when homework is due, send your homework in with a classmate.  Collaboration on (but not blind copying of) homework is not only allowed but encouraged.  Pencils must be used for all homework (but they’re not allowed in the lab). If your work is illegible then it will receive no credit.
Labs: The labs are an integral part of this course. You will keep a lab notebook which will periodically collected and checked for regular, legible entries.  Formal lab reports will also be collected for some of the lab exercises.   Every individual must complete a lab report, even if the lab is done in teams.  Further guidance on lab report format, including a sample lab report, is provided on the course web site.  Pre-labs will also be assigned for some of the labs, and these will be checked or collected. 
Midterm Exams: There will be two midterm exams in this class. These will be open-book, open-note.  There will be no collaboration on exams, however, and no calculator sharing.  
Final Project: In lieu of a final exam, this course has a final project.  This will require a paper design for a microsystem, and will include simulation in MEMSPro.  More details will be given later in the semester.  
E-mail and the Internet: I rely heavily on email to get messages out. Make it a practice to check your email every night. I may inform you of a quiz that will be given, a change in the homework, etc..  Furthermore, the course web page is posted at:
http://www.usna.edu/EE/ee485/
This includes a link to the syllabus, where you will find links to homework and lab assignments, as well as to lecture notes.  There may be changes to the course schedule over the course of the semester, to which I will draw your attention.  The most up-to-date plan for the course will be the web syllabus.
Section Leader Duties: The Section Leader will be appointed by me and will be responsible for taking attendance for each class. If the Section leader is absent, the ably and randomly appointed assistant will assume her/his responsibilities.   In the unlikely event that I am late for class in excess of 10 minutes, the section leader shall contact the EE office (3-6150) to inquire about my whereabouts.  If my absence is verified and no substitute is available, the section leader will monitor the class in a study period, collect any homework due for that period and deliver the homework to the EE Dept office at the end of the period. The Section Leader is also responsible for mustering the class during emergencies, fire drills, etc and reporting the status to me.

Other:  In the laboratory, we will be working with dangerous chemicals and expensive equipment.  Professional conduct is expected at all times.  Any behavior that is judged by the instructor to potentially endanger another student or the equipment will be treated as a conduct offense. 






