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Introduction to MEMS: Fabrication and Applications


	Catalog Description

	
	Properties of silicon wafers; wafer-level processes, surface and bulk micromachining, thin-film deposition, dry and wet etching, photolithography, process integration, simple actuators. Introduction to microfluidic systems. MEMS applications: capacitive accelerometer, cantilever and pressure sensor. 


	Instructor(s)

	
	Adams, Hudson, Kirkpatrick, Morris, Siahmakoun, Wagner, Wheeler 


	Required/Elective

	
	Elective. 


	Class/Laboratory Schedule

	
	Three 50-minute lectures and one three hour lab per week


	Prerequisites

	
	Junior class standing


	Textbook(s)

	
	Instructor notes


	Course Objectives

	
	After successful completion of this course, students will:

	
	Be able to design a process flow for a simple MEMS device
Perform the common processes used to create silicon-based MEMS device
Model a simple MEMS device
Appreciate the multidisciplinary nature of micro-technology

Recognize the advantages of microscale solutions to particular engineering problems



	
	


	Course Topics

	
	Introduction to MEMS technology

Silicon wafer oxidation

Vacuum systems, evaporation and sputtering

Lithography

Wet bulk micromachining

Surface micromachining

Actuation

MEMS applications

	
	

	

	
	


	ABET Criteria

	
	This course primarily addresses ABET Criteria a, b, c, d, e, f, g, h and k.


	Program Outcomes

	
	Teams - An ability to work effectively in teams

When assigned to teams, students will:

__√__  1. Share responsibilities and duties, and take on different roles when applicable.

Communication - An ability to communicate effectively in oral, written, graphical, and visual forms

When performing communication tasks, students will:

__√__  2. Provide content that is factually correct, supported with evidence, explained with sufficient detail, and properly documented.

Problem Solving - An ability to apply the skills and knowledge necessary for mathematical, scientific, and engineering practices

__√__  1.  Inspect and define the problem.

__√__  2.  Identify the basic principles and concepts that apply to the situation.

__√__  3.  Use appropriate resources to locate pertinent information.
__√__  4.  Build appropriate model(s).

__√__  5.  Solve the problem by choosing appropriate tools. (analytical, experimental, and numerical)

Interpreting Data - An ability to interpret graphical, numerical, and textual data

Experiments - An ability to design and conduct experiments

___√_  1. Identify the problem and develop a hypothesis.
___√_  3. Estimate experimental uncertainties.

Continue to Learn and Educate One's Self                            

___√_  1.  Learn new information independently.


	Professional Component

	
	This course provides 4 credits of engineering science.

	
	

	Prepared by

	
	Thomas Adams     3-24-06


