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Course Description

This course is meant to teach the student advanced electronic techniques.  It will introduce the student to the most recently used digital and analog methods.  Also, it will show the student how to make use of the most recent techniques in the general area of discrete and integrated circuits.

Prerequisites
The student should have already graduated in electrical or computer engineering.  They should be familiar with general digital and analog design techniques.  They should be familiar with most discrete and integrated circuits using BJT, CMOS, FETS and Vacuum Tubes.

Text Book

There is no text for this course.  The most recent Journals from AES, IEEE and others will be used.

Software:

The student is expected to be able to use Matlab, Spice, Multisim , or other software.

Course Objectives

After completing this course the students should be able to design digital and analog or combined systems using the latest electronic techniques.

1. They should be able to take any set of specifications and decide the best  course of action.

2. They should be able to then execute that action.

3. Finally, they should be able to set up and test the final product quickly and efficiently.

Topics Covered/Course Outline

The topics covered below are the ones used in Spring 2003 and give a general idea of a topic set for any one semester.   

     I. Fundamentals of Audio/Video Circuit Design

        A. 
General Circuit Design

        B. 
Network and Filtering Design

        C. 
Black Box Concept

        D. 
Basic Types of Distortion

        E. 
Audio/Video Design Pitfalls

        F. 
Music and Speech Pattern Waveforms

        G. 
Production Cost Tradefoffs

   II. 
Modern Analog/Digital Techniques

Data Acquisition Techniques

Basic Digital Components

Basic Component Problems

1. 
Device Problems including BJT, FET, MOSFETS, CMOS,TUBES

2. 
Digital interfaces including D/A, A/D, S/H. Digital Filters

3. 
Modern Sampling Techniques

D. 
Packaging Problems

E. 
Noise Design Techniques

   III. Audio Power Amplifiers

        A. Review of Power Amplifiers

        B. Output Transformerless Power Amplifiers

        C. Quasi‑Complementary Methods

        D. Directly Coupled Circuits

        E. Pulse‑width and Other Switching Methods

        F. Innovative Circuit Design

    IV Elements of Thermal Design 

        A. Derating Methods

        B. Heat Sink Fundamentals

        C. Mechanical/Fan Cooling Calculations

   V. Speaker Design Approaches

        A. Basics

        B. Crossover Techniques

        C. Equalization and Correction Techniques

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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