Course Syllabus

ECE 649: Active Network Synthesis

Department:

Electrical and Computer Engineering

Course Number:
ECE 649

Course Title:

Active Network Synthesis

Credit Units:

3

Course Description

Frequency and Time domain approximations, introduction to active circuits  Modern design of active filters using computerized techniques with emphasis on signal processing.

Prerequisites

The students taking this course should have graduate standing in electrical or computer engineering.  They must have an intimate knowledge of linear system theory, both continuous and discrete.  They must be able to traverse S, Z and time domain problems with equal ease, this is the main prerequisite for this course.

Text Book:

Recommended Text:

Passive and Active Network Analysis and Synthesis, Budak, Aram, Waveland

Lindquist: Active Network Design: Steward and Sons 1977

Course Objectives

After completing this course the students should be able to 

1. Take a set of specifications and change them to the correct function

2. Take the generated function and decide which filter type should meet the specifications

3. Synthesize the filter

4. Test the filter and make improvements if necessary.

Topics Covered/Course Outline

I. General Filter Approximations: Decision Making 

A. Classical Filter Response

1. Maximally Flat/Butterworth 

2. Chebyshev

3. Elliptic

4. Linear Phase/Bessel

5. Papoulis/other Special Functions

B. Optimum Methods

C. Frequency Transformation Methods

1. Low to HI/BP/BS/AP

2. Geometric and Arithmetic Methods

II. Implementation of Filters

A. Active Filter Classifications

B. Sensitivity

C. Op-Amp Implementation

D. Component Selection

III. Active Device Methodology

A. RC methods

B. Negative Impedance Techniques

C. Direct Synthesis Methods

D. Multiloop/Feedforward Techniques

E. Follow the Leader

F. Leapfrog 

G. Minimum Sensitivity Designs

H. Switched Capacitor Methods

IV. Computer Techniques

A. Spice

B. Microcap

C. Other Computer Techniques/Programs(Touchtone, etc)

Relationship to Program Outcomes

This supports the  achievement of the following outcomes:

a)    Ability to apply knowledge of advanced principles to the analysis of electrical and

        computer engineering problems.

b)    Ability to apply knowledge of advanced techniques to the design of electrical and 

        computer engineering systems.

c)    Ability to apply the appropriate industry practices, emerging technologies, state-of-

        the-art design techniques, software tools, and research methods of solving electrical

        and computer engineering problems.

d)
Ability to use the appropriate state-of-the-art engineering references and resources, including IEEE research journals and industry publications, needed to find the best solutions to electrical and computer engineering problems.

e)
Ability to communicate clearly and use the appropriate medium, including written, oral, and electronic methods.

f)     Ability to maintain life-long learning and continue to be motivated to learn new

        subjects.

g)    Ability to learn new subjects that are required to solve problems in industry without being dependent on a classroom environment.

h)    Ability to be competitive in the engineering job market or be admitted to an

        excellent Ph.D. program. 
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