VLSI Design & Test Seminar, Fall 2006

(ELEC7950)
Power Analysis and Estimation for Digital CMOS Circuits
Speaker: Jins Alexander, alexaji@auburn.edu 
Date: Wednesday, October 18, 2006

Time: 4:00 pm

Room: Broun 235

Abstract

Accurate and efficient power estimation for CMOS circuits is becoming increasingly important as the number of devices on a chip increases per technology. However, most simulators and tools either estimate the total power dissipation or only focus on a particular component of it. Our objective is to estimate all the different components of power dissipation like dynamic, leakage, short circuit, and clock power through one single packaged tool. A logic-level simulation-based tool has been created that, for a given set of input vectors, provides the necessary information on what percentage each of those components contributes to the total power dissipation of a CMOS circuits. The tool gives detailed information relevant to the low power design of circuits and systems. This talk will outline the algorithms programmed in the tool and give results for benchmark circuits.

As an example, our experimental power analysis using 1,000 random vectors on the benchmark circuit c5315 consisting of 2,307 gates (0.25 micron technology with standard cells sized for unit delay) gave an average power consumption of 45.31 mW and peak power of 77.60 mW. Analysis showed that the average dynamic power divides into 41% due to steady-state logic transitions and 59% due to glitches. The leakage and the short circuit components constituted less than 1% of the total dissipation. This leakage is consistent with the 0.25 micron technology but would be higher for later technologies. The leakage is vector dependent and the minimum to maximum ratio was found to be 0.725. The simulator identified the minimum leakage input vector, which is useful in the design of systems with high-leakage technologies.
This is ongoing research and future objectives include Spice validation of results, an investigation of clock power in sequential and scan circuits, and comparisons with the commercial power analysis tools.
