Architectural & Engineering Computer Aided Design
Austin Community College

Course Syllabus for:

DFTG 1495

Micro Electromechanical Systems (MEMS)

Instructor: John Tiede ; Phone: 512-346-6614 ; E-mail: tiede@austincc.edu

Teaching Location: Northridge Campus, Room 3222
Time: Friday, 9:00am - 2:10pm

Office: Room 3222
Office Hours: After every class, by appointment or any time by request

Qualification: DFTG1405, or equivalent education or experience.  A student must also be proficient in navigation of the AutoCAD operating environment.  This course will not require extensive AutoCAD experience as only limited AutoCAD functionality is required.  There are additional software tools that will supplement AutoCAD functions.

Course Description:

The course has been designed to be an introduction to Micro Electromechanical Systems concepts, a description of methods and processes for fabrication of MEMS devices, a use of a set of specifically designed extensions to the AutoCAD design system and exercises to design simple MEMS structures.

The course will cover:

1) An overview of nanotechnology and the role of MEMS.

2) A description of the Integrated Circuit industry as a basis for the processes used in MEMS fabrication.

3) Material used to build micro machines.

4) Processes used to build micro machines.

5) Commercial applications and systems.

6) The future of MEMS.

7) Packaging MEMS.

8) Performance Analysis and Measurement Methods.

9) Reliability issues.

10) The use of AutoCAD and software extensions in MEMS design.

11) Design using standard components.

12) Design rules and design rule verification

Text: (optional) An Introduction to Microelectromechanical Systems Engineering, Nadim Maluf, Artech House Publishers, Boston, 2000, ISBN 0-89006-581-0

Tools/Materials:
  -Color pencils, sharpener, and eraser.  

-  Most class materials are provided on the Department File Server and it is the student’s responsibility to copy or print them out if copies are desired.

-  1” 3-ring Binder, three hole punched paper for notes in class

-  Recommended: 3 hole binder for class handouts

Prerequisites:

DFTG 1405

Or instructor approval

Course Objectives:

This new course has been developed as an elective in Engineering Design Graphics Department certificate and degree programs.  It is not required for any specialty, but has been created due to industry request and as an introduction to a growing and important field in our high technology future.
Course Outcomes: At the completion of this course, the student will have demonstrated the ability to:

A. Understand the meaning of nanotechnology and the goals of it’s use and the array of potential advanced products that it enables.

B. Understand the many methods used to fabricate MEMS and learn the Sandia design process specifically.

C. Understand the use of a new set of design and verification tools, in addition to AutoCAD tools.

D. Understand the materials and processes used to design and fabricate MEMS.

E. Recognize all the steps and issues that need to be addressed in the successful planning for an MEMS project.

Reading Assignments: Text and Class handouts

Drawing Assignments:

Simple beam designs

Wheel and hub designs

Assembly using standard component

Wedge stepping motor

Dynamic MEMS design

Exams: There will be a mid-term and a final exam and will be 40% of the grade for this course.

Grade Determination:

Mid-Term Exam:

15% of Final Grade

Final Exam:

25% of Final Grade

Daily Work:

60% of Final Grade

The Daily Work will consist of assigned layout exercises, class exercises and quizzes.  Grades will reflect the quality of the work performed within the assigned time period.  Late assignments will receive a 5-point (out of 100) penalty for each class period late.

Attendance/Incomplete Grades:

Departmental Policy on Absences:  EDG Department policy states that students accruing more than three (3) UNEXCUSED absences will/may be withdrawn at the instructor’s discretion (in lieu of withdrawal the instructor may require that a student meet with EDG Department Coordinator to discuss attendance problems).  Students may make-up absences by attending other classes.  It is the student’s responsibility to inform the instructor when circumstances prevent him/her from attending class.

Incomplete Grades: The grade of “I” (for Incomplete) may be given by an instructor for a course in which a student was unable to complete all of the objectives for a passing grade.  A grade of “I” cannot be carried beyond the established date in the following semester or session. The completion date is determined by the instructor, but may not be later than two weeks prior to the end of the semester. The Task Force Chair will approve a change from “I” to a performance grade (A, B, C, D,F) for the course prior to or at the deadline.  Consideration should be given to course load and job and family obligations when carrying an “I” grade into a new semester for completion. Grades of “I” that are not resolved by the deadline will automatically be converted to a grade of “F”.  In extreme cases, permission may be granted to carry an :I: grade for longer than the following semester or session deadline; this must have the approval of the Dean.
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