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Catalog Description

ECE 416
Introduction to MEMS: Fabrication and Applications 3R-3L-4C, 
S

Pre: JR or SR standing
Properties of silicon wafers, wafer-level processes, surface and bulk micromachining, thin film deposition, dry and wet etching, photolithography, process integration, simple actuators.   MEMS applications: capacitive cantilever accelerometers, piezoresistive pressure sensors. Integral laboratory in a cleanroom environment.
Goals

1. To introduce mechanical, chemical and electrical properties of materials used in the fabrication of MEMS.
2. To provide students an outline of the techniques of photolithography

3. To introduce students to bulk micromachining.

4. To introduce students to surface micromachining.

5. For students to gain a knowledge of laboratory technique and cleanroom procedures. 
6. Introduce students to process flow design in MEMS fabrication.
7. Introduce students to the importance of packaging in MEMS and provide specific examples of MEMS packaging solutions.

8. Provide students examples of MEMS applications from a variety of fields.

Objectives

After successfully completing this course the student should be able to:
1. Pattern photoresist and SiO2 using photolithography.
2. Demonstrate the basic processing steps in silicon processing: oxide growth, spinning photoresist, pattern transfer, development, etching, RCA cleans.
3. Deposit MEMS materials using physical vapor deposition, chemical vapor deposition, sputtering, and electron beam evaporation.

4. Perform isotropic and anisotropic etches and demonstrate a knowledge of their specific uses and give specific examples of each type.

5. Design and deposit thin films for a MEMS device and demonstrating knowledge of specific techniques to ensure adhesion and how thermal and mechanical properties can affect film performance.

6. Operate equipment necessary to fabrication MEMS devices in a clean room environment.

7. Execute the proper procedures necessary to perform experiments and fabricate devices in a cleanroom.
8. Design a simple process flow for a given MEMS device.

9. Describe the physical mechanisms governing the operation of electric, magnetic, and thermal actuators. 
10. Describe the parameters that effect the design and operation of electric, magnetic, and thermal actuators.

11. Describe the mechanism, function, and limitation of typical packaging solutions in specific MEMS applications.
Linkages

ECE Department Goals for Undergraduate Education (Adopted September 29, 1999)
Each Electrical and Computer Engineering graduate shall:

Goal H1:
have demonstrated a facility for independent learning.

Goal H2:
be prepared for continued professional development.

Goal H3:
demonstrate an ability to communicate effectively in oral, written, graphical, and visual forms.

Goal H4:
possess an understanding of how contemporary issues shape and are shaped by mathematics, science, and engineering.

Goal H5:
be able to understand the role of the professional in the global society and to understand diverse cultural and humanistic conditions.

Goal T1:
have completed a general engineering science core by the beginning of the junior year, and shall have completed a discipline-specific technical core.

Goal T2:
have demonstrated the effective use of the contemporary tools of the engineering profession such as computers, data analysis and management, instrumentation and experimentation, and human and information resources.

Goal D1:
have participated in team design experiences in which the client is distinct from the faculty supervisor(s).

Goal D2:
have demonstrated the ability to communicate technical material effectively in writing, in one-on-one meetings, and in group presentations.
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