
EECE 166: Surface Acoustic Wave Devices

Course Description:

This course is concerned with the theory and applications of surface acoustic wave devices.  Major topics covered include: theory of surface and other acoustic wave modes; design, analysis, and performance of interdigital devices; SAW bandpass filters;  oscillators and sensors; and applications of SAW devices in wireless communications.
Elective course in the Electrical Engineering program.
Prerequisites:

EECE 113 and EECE 121, or consent of instructor




Course Materials:

Required:


C. K. Campbell, Surface Acoustic Wave Devices for Mobile and Wireless Communications, Academic Press, 1998.

D. S. Ballantine, et al, Acoustic Wave Sensors: Theory, Design, and Physico-Chemical Applications, Academic Press, 1997.

Optional:
E. Dieulesaint and D. Royer, Elastic Waves in Solids, Springer, 2000. 

Course Goals:

The objective of this course is to provide the student a good understanding of the basic theory of surface acoustic waves and the applications of various SAW devices such as delay lines, filters, oscillators, and sensors.

Course Objectives:

By the end of this course, you should be able to ……..

1. Explain clearly and calculate the deformation of an elastic body produced by static forces.

2. Analyze the propagation of acoustic waves in arbitrary elastic materials.

3. Describe operation of the interdigital transducer and calculate its performance using appropriate electrical equivalent circuits.

4. Analyze operation of SAW devices such as delay lines, filters, and oscillators.

5. Design SAW delay lines to meet given specifications.

6.
Explain the basic theory of SAW sensors and their applications.

Course Topics:

Fundamentals of surface acoustic waves and devices


Chap.1: Campbell

Basics of piezoelectricity and acoustic waves



Chap. 2: Campbell








Chap. 2: Ballantine

Analysis and design of SAW filters




Chap. 3: Campbell








Chap. 4: 4.1 – 4.5: Campbell








Chap. 5: 5.1 – 5.3: Campbell

SAW oscillators






Chap.18:18.1–18.3: Campbell 

Acoustic wave sensors





Chap. 1, 3, 5: Ballantine

Class Schedule:
3 credit course, meeting two 75 minute class periods per week.

Contribution to Professional Component:      Engineering Science
(equivalent to 1.5 credits)

Engineering Design
(equivalent to 1.5 credits)

Contribution to Program Objectives:
partial fulfillment of Criterion 3 objectives A, C, E,

 





I, K, L.

Course Coordinator: Shrinivas G. Joshi

Last modified:  24 April 2006


EECE 166: Surface Acoustic Wave Devices


ABET Objectives,


Assessment Instruments, and 


Assessment Criteria

(A)
An ability to apply knowledge of mathematics, science, and engineering:

Students are required to solve a number of problems in homework assignments, quizzes, and tests.  The solution of these requires them to apply their knowledge of mathematics, science, and engineering.

Minimum competence is defined to be a 60% average score on all tests, quizzes, and homework assigned during the semester.

(C)
An ability to design a system (sic) to meet desired needs:

Various design problems in homework, quizzes, and tests. 

Minimum competence: 60% average score on all tests, quizzes, and homework assigned during the semester.

(E)
An ability to identify, formulate, and solve engineering problems.

A number of problems in homework assignments, quizzes, and tests are designed to test student’s ability to meet this objective.

Minimum competence is defined to be a 60% average score on all tests, quizzes, and homework assigned during the semester.

(I)
A recognition of the need for and an ability to engage in life-long learning.

Students are not given specific classroom instruction on the design procedure, the various material and layout constraints, availability/cost of various substrates, etc. They have to study this material on their own, find reference materials in the library and on the internet, and use this information to complete their projects. 

Minimum competence: 60% average score on all tests, quizzes, and homework assigned during the semester.

(K)
Ability to use the techniques, skills and modern engineering tools necessary for engineering practice.

In addition to using existing software packages such as P-Spice, MATLAB, etc. students also need to develop flow charts and write their own computer programs to calculate wave propagation characteristics and performance of various SAW devices.

Minimum competence is defined to be an average score of 60% on all homework assignments during the semester.

(L)       An ability to apply probability and statistics and higher mathematics to the solution of engineering problems.

This course involves solution of elastic wave propagation problems under various types of electrical and mechanical boundary conditions.  This, in turn, involves analytical and numerical solution of partial differential equations, advanced linear algebra, and tensor analysis.

Evaluation of Objective Attainment - Continuing Course Review

At the end of each semester, instructors of this course will submit a short written report to the Course Coordinator for EECE 166 which

1) discusses their perceptions of student knowledge and ability to apply the listed prerequisites, and

2) provides qualitative and quantitative information which discusses the attainment of objectives listed above for EECE 166.

The Course Coordinator will review these reports with the instructors and in consultation with the instructors recommend modifications and/or enhancements to the objectives and criteria as needed.  The recommendations will be forwarded to the EECE Undergraduate Committee for approval.

