ECG 320  -  ENGINEERING ELECTRONICS I

CATALOG DATA Fundamental device characteristics including diodes, MOSFETs, JFETs and Bipolar Transistors; Applications of Diodes - Rectifiers, Regulators, Clipping and Clamping circuits, wave shaping circuits; Application of MOSFETs and BJT – Amplifiers (Analog) Invertors, NAND and NOR gates (Digital); Small signal mode of MOSFET and BJT.

TEXTBOOK
Microelectronic Circuit Design, Richard Jaeger, McGraw Hill Publishers. 

COORDINATOR
Venkatesan Muthukumar, Professor of Electrical and Computer Engineering. 

COURSE OBJECTIVES (with corresponding ABET Criteria/outcomes)

Ensure that students: 

· are familiar with current and future applications of electronics with an emphasis on microelectronics (Criteria 3(h),(i),(j)) 

· understand basic physics and operation of diodes, BJTs and MOSFETs (Criterion 3(a)) 

· understand the concept and design analog and digital application with diodes, BJT and MOSFET (Criterion 3(a),(c)) 

· understand the concepts of small-signal analyses (Criterion 3(a)) 

· understand the analysis and design of basic amplifier configurations with BJT and MOSFET (Criterion 3(a),(c)) 

· are able to use the circuit simulator SPICE for analysis of electronic circuits (Criteria 3(a),(b),(k)) 

PREREQUISITE BY TOPIC

General Chemistry I, Circuits II, Mathematics for Engineers and Scientists I, Engineering Physics II, and Engineering Physics Laboratory.  

TOPICS
· Introduction to electronics (1 hour) 

· Diodes: physics, applications (6 hours) 

· BJTs: physics, biasing, small-signal model (3 hours) 

· BJT single-stage amplifiers: analysis and design (4 hours) 

· Application of BJT in Digital electronics (2  hours)

· MOSFETs: physics, biasing, small-signal model (3hours) 

· MOSFETs: Application in Digital electronics (3 hours)

· MOSFET single-stage amplifiers: analysis and design (3 hours) Credits: 3 

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

· understand and identify the currents flowing through the a) semiconductor, b) diode, c) BJT and d) MOSFET

· understand the working of the a) diode, b) BJT and c) MOSFET

· do an analysis to determine the operating point of diode(s), b) BJT and c) MOSFET given a configuration

· analysis and design of applications of diode a) clipping and clamping, b) rectification and c) regulation

· analysis and design of application of MOSFET a) Inverters, b) general logic gates and c) Logic gate realization

· design a four network biasing circuit for a given Q-point for a) BJT and b) MOSFET

· derive the small signal voltage (SSV) gain for a) BJT and c) MOSFET 

· do an analysis to determine the SSV gain for a) BJT and c) MOSFET

· design a single stage amplifier for a required gain using a) BJT and b) MOSFET

· to simulate all the above analysis problems using PSPICE circuit simulator. 

COMPUTER USAGE

Pspice

DESIGN CONTENT
Design of circuits including single stage amplifiers using BJT & MOSFET.

CLASS SCHEDULE
Lecture 3 hours per week

PROFESSIONAL CONTRIBUTION
Engineering Science: 2 credits

Engineering Design: 1 credit 

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

a. Knowledge of scientific principles that are fundamental to the following application areas: digital design, computer networks and software engineering.

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.

d.  An ability to identify, formulate and solve engineering problems

COURSE PREPARER AND DATE OF PREPARATION
Venkatesan Muthukumar, (version 1).

