THE UNIVERSITY OF TEXAS AT AUSTIN.,

[SIES=CCE

ELECTRICAL & COMPUTER ENGINEERING

THE COMPUTER ENGINEERING RESEARCH CENTER
THE VLSI SEMINAR SERIES

CO-SPONSORED BY

THE CENTRAL TEXAS CHAPTER OF THE SOLID STATE CIRCUITS
SOCIETY

Massoud Pedram
Professor,
Department of Electrical Engineering,
University of Southern California

Charge-Recycling MTCMOS: Circuit Techniques and Design
Automation Algorithms

Abstract

Multi-threshold CMOS (MTCMOS) technology provides low leakage and high performance oper-
ation by utilizing high speed, low Vth transistors for logic cells and low leakage, high Vth devices
as sleep transistors. Sleep transistors disconnect logic cells from the supply and/or ground to re-
duce the subthreshold conduction leakage currents in the sleep mode. One of the downsides of
MTCMOS technique is the energy consumed during repeated transitions between the sleep and
active modes of the circuit operation.

In my talk I will present a charge recycling MTCMOS technique that cuts the energy consumption
for mode transitions in half while preserving the wakeup delay and reducing the ground bounce
level in the target circuit. Tradeoffs related to the energy saving and leakage power increase of the
charge-recycling vs. conventional MTCMOS will be discussed and related circuit optimization
problems will be presented. I will conclude my talk by describing the application of the charge-
recycling MTCMOS technique to row-based standard cell layouts.


http://www.cerc.utexas.edu/vlsi-seminar/
http://atrak.usc.edu/~massoud/
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His research specializations include:

e Dynamic Power Management and Power-Aware Design

e Architectural and RT-Level Power Analysis, Design, and Optimization
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Circuits
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e Power-Aware Sensor Networks
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