ECG 420 – Engineering Electronics II
CATALOG DATA

Analysis, synthesis and design techniques of modern electronic analog circuits. 

TEXTBOOK

Microelectronics Circuit Design, M. Jaeger, 1997.

Specification sheets and application notes from device manufacturers

COORDINATOR

Rama Venkat, Professor of Electrical and Computer Engineering.

COURSE OBJECTIVES

· to provide students with the knowledge relationships between device types, DC bias points and the characteristic amplifier gain variables

· to provide students with the knowledge of amplifier topographies and analytical tools to determine amplifier performance as a system component
· to enable students to determine amplifier requirements from a goal statement and implement multi-stage, mixed device technology amplifiers
PREREQUISITE BY TOPIC

Engineering Electronics I

Mathematics for Engineers and Scientists I

TOPICS

· Device bias design and analysis techniques, with a focus on real-world devices 
· Electrical characteristics of devices (BJT, JFET, MOSFET) and the amplifier gain variables (gm, r(, etc.)
· Analysis of classical single-stage, amplifier configurations
· Determination of system level amplifier specifications (Rin, Rout, Av, Ai, Ap, decibels) a diode, diode applications, , switching transients, Schottky diode 
· Design technique to optimize amplifier variables for a design goal (dc and ac models, bypass and coupling capacitors) ….. Multi-stage amplifiers, cascading stages, cascading stages
· Multi-stage Operational Amplifiers (differential amplifier, level shifter, push-pull) configurations
· Idealized OP AMP analysis and design
· Non-idealized OP AMP analysis and design 
· Use of Bode plot to depict amplifier operation, effects of feedback, and device selection

· Frequency effects in amplifiers, ac modeling, dominant pole evaluation, short/open circuit time constant analysis
COURSE OUTCOMES

Upon completion of this course, students should be able to:

· describe the operation of various semiconductor devices, JFET BJT and MOSFET

· explain non-ideal behavior of devices

· solve problems involving analyzing and synthesizing amplifiers

· determine and manipulate frequency response of amplifiers

· design amplifier circuits involving transistors

· design high frequency electronic circuits

COMPUTER USAGE

EXCEL Spreadsheet 

DESIGN CONTENT

One third of the course will be design involving amplifiers synthesized for single or multiple requirements.

CLASS SCHEDULE

Lecture 3 hours per week

PROFESSIONAL CONTRIBUTION  

Engineering Science: 2.0 credits

Engineering Design:  1.0 credits

RELATIONSHIP BETWEEN COURSE AND PROGRAM OUTCOMES
These course outcomes fulfill the following program objectives:

a.
Knowledge of scientific principles that are fundamental to the following application areas: Circuits, Communications, Computers, Controls, Digital Signal Processing, Electronics, Electromagnetics, Power and Solid State.
b.
An ability to design and conduct experiments, analyze and interpret data, design a system, component, or process using the techniques, skills, and modern engineering tools, incorporating the use of design standards and realistic constraints that include most of the following considerations: economic, environmental, sustainability, manufacturability, ethical, health and safety, social and political.

c.
An ability to function on multi-disciplinary teams with a commitment to succeed and to assure employer success
d.
An ability to identify, formulate and solve engineering problems

e.
An ability to communicate effectively and possess knowledge of contemporary issues and a commitment to continue developing knowledge and skills after graduation

COURSE PREPARER AND DATE OF PREPARATION

Rama Venkat, April 24, 2002 (version 1).

