Fall 2006

ELEC 5270-003/6270-003 – Low-Power Design of Electronic Circuits
(Formerly ELEC 5970/6970)
TuTh 11AM, Broun 306
2006 Catalog Data
ELEC 5270/6270. LOW-POWER DESIGN OF ELECTRONIC CIRCUITS (3) 



LEC. 3. Pr., ELEC 2210 or departmental approval. Design of digital circuits and 


systems for reduced power consumption, power analysis algorithms, low-power 



MOS technologies, low-power design architectures for FPGA, memory and 



microprocessor, reduction of power in testing of circuits.
Textbook:

None required; presentation slides and notes will be supplied by the instructor.
References:

J. M. Rabaey, A. Chandrakasan and B. Nikolić, Digital Integrated Circuits: A 



Design Perspective, Second Edition, Upper Saddle River, NJ: Pearson Education, 


2003; and additional books will be made available in the library.
Coordinator:

Vishwani D. Agrawal, James J. Danaher Professor of Electrical and 




Computer Engineering.
Course Objectives:

1. To develop an understanding of the power issues in electronic circuits and systems.

2. To acquire an ability to use low-power design methods for digital electronic circuits and components.
3. To acquire an understanding of low-power architectures of electronic systems.

4. To develop an understanding of power analysis algorithms and computer-aided design tools.
Prerequisites by topic:
Basics of solid-state electronics, CMOS technology, digital circuits and systems.

Topics








75-minute lectures
1. Introduction







1 class

2. Power consumption in CMOS circuits




1 class
3. Low voltage devices and dual-voltage systems



2 classes

4. Dual-threshold low leakage power devices




1 class

5. Reducing dynamic power: transistor sizing, glitches, ASICs


4 classes

6. Power analysis: high level, logic simulation, probabilistic methods

4 classes
7. Logic families: pass-transistor, pseudo-nMOS, dynamicCMOS, dominoCMOS
3 classes

8. Adiabatic and energy recovery logic




2 class

9. Memories: power consumption and low-power design


1 class

10. Power-aware processors: benchmarking and low-power architectures

1 class

11. Multi-core parallelism and low-power systems



2 classes

12. Power reduction in FPGA






1 class

13. Clock distribution network and its power consumption


1 class

14. Test power reduction methods





2 classes
15. Class test, review and graduate student presentations



4 classes

Student performance evaluation:





ELEC 5270

ELEC 6270

Homework

      20%


      20%

Project


      30%


      30%

Term paper

      10%


      10%

Class test

      15%


      15%

Final exam

      25%


      25%

Class presentation*
Attendance only

       S/U


*Each graduate student will conduct an in-depth study of the topic assigned for term 


paper and will make a presentation to the class. An unsatisfactory (U) execution of this 


work may result in the lowering of one letter grade.

Contribution of course to meeting the professional component


Engineering topics: 3 credits



67% engineering science (2 credits)



33% engineering design (1 credit)

Primary program outcomes related to this course:


Outcome 1: 
Ability to apply knowledge of math, science and engineering to solve problems.

Outcome 2: 
Ability to apply in-depth knowledge in one or more disciplines.


Outcome 3:
Ability to design an electrical component or system to meet desired needs.

Outcome 6:
Proficiency in the use of computers and other modern tools to solve engineering 



problems.
Prepared by:         Vishwani D, Agrawal




Date: 
March 20, 2006

