ELEC 5970/6970 (Fall 2005)
Special Topics in Electrical Engineering

Low Power Design of Electronic Circuits
Place and Time: Broun 113, Tuesday/Thursday, 11:00AM-12:15PM

This course will have emphasis on fundamentals, with an orientation toward engineering applications and research. Low power design techniques have timely significance in today’s microelectronics industry.  Most of the discussion in this course will be at the transistor and gate level VLSI circuits. Lectures will provide the concepts and techniques for estimation and reduction of power consumption, and for designing low power circuits. Each student will select a logic, memory or analog circuit design for a project and optimize it for reduced dynamic or leakage power.

Textbooks (suggested but not essential): Low Power Design Methodologies, by J. M. Rabaey and M. Pedram, Kluwer Academic Publishers, 1996, ISBN 0-7923-9630-8. 
Coordinator: 
Vishwani D. Agrawal, James J. Danaher Professor of Elec. and Computer Eng. http://www.eng.auburn.edu/~vagrawal 

Prerequisites by topic: 

1. Basic switching theory 

2. Basic digital VLSI design

Course topics: 

1. Introduction
2. Power consumption in CMOS circuits
3. Dynamic power and low-power technologies

4. Methods of reducing dynamic power

5. Short-circuit power

6. Leakage power and submicron technologies

7. Leakage reduction methods

8. Energy recovery methods and adiabatic switching devices

9. Low power memory design
10. Low power microprocessor design

11. Power estimation methods

12. Logic synthesis for low power

13. Techniques for controlling test power

Evaluation of student performance: 
· Homework 30%
· Term paper  10%

· Project 30%

· Final exam 30% 
Prepared by:  Vishwani D. Agrawal        Date: April 6, 2005
