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This course is created for the MTech program in VLSI at IIT, Delhi. It is patterned after a one-semester graduate-level course offered at Auburn University. A set of 16 lectures that include classroom exercises provide understanding of theoretical and practical aspects of power and energy in digital VLSI systems. The course fulfills a basic need of today’s industrial design environment. Specific topics include power components of digital CMOS circuits, power analysis, glitch elimination for reducing dynamic power, dual-threshold design for reduced static power, voltage and frequency scaling, power management in memories and microprocessors, parallelism for power saving, battery management, test power, and ultra-low voltage (subthreshold) logic circuits.
· Lecture 1:
Introduction (37*)
* Number of slides
· Homework 1 (10 points)
· Lecture 2:
Power dissipation of CMOS Circuits (46):

· Lecture 3:

Power of a transition

· Lecture 4:

Dynamic (logic, glitch, short-circuit) power, static power
· Homework 2 (10 points)
· Lecture 5:
Gate-level power analysis (56):

· Lecture 6:

Logic simulation, delay estimation

· Lecture 7:

Transition density, Probabilistic methods

· Lecture 8:

Power calculation
· Homework 3 (10 points)
· Lecture 9:
Linear Programming–A Mathematical optimization technique (44):
· Lecture 10:

Examples of LP and ILP optimization
· Homework 4 (10 points)
· Lecture 11:
Gale-level power optimization (59):
· Lecture 12:

Glitch-free design for reduced dynamic power
· Lecture 13:

Dual-threshold design for reduced leakage
· Lecture 14:

Examples
· Lecture 15:
Multicore design for low power (23)


· Homework 5 (10 points)
· Lecture 16:
Digital testing and power (52)
· Lecture 17:
Digital testing and power (continued)

· Exam (50 points)
Prerequisites: Basic knowledge of logic design, semiconductor devices, circuit theory, and signal analysis.

Textbook: None. A list of reference books will be supplied and the complete set of lecture slides will be available to students.
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