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Gate-length Biasing for Near-threshold Logic Leakage Reduction

FAN Xiao-hui, WU Yang—bo*, NI Hai-yan
( Faculty of Information Science and Technology, Ningbo University, Ningbo 315211, China )

Abstract: With processing chips scaling down, leakage power reduction has become one of the most important
design concerns. In this paper, we propose small biases of transistor gate-length to further minimize leakage
power based on the fact that the sub-threshold leakage current is the main component of the total leakage in
near-threshold logic circuits. Due to the super-linearity between sub-threshold current and gate length, the
leakage current reduction can be considerably achieved by slightly increasing the gate-length. Three basic logic
gates, a mirror adder and a transmit adder with 8% gate-length biasing are realized and simulated using HSPICE
at a 45nm CMOS process with the PTM model. Simulation results show that the leakage current of those circuits
is reduced 39%-44% compared with the nominal gate-length ones. Therefore, the gate-length biasing technique
is an attractive approach for low leakage near-threshold circuits.

Key words: sub-threshold leakage; gate-length biasing; near-threshold logic; leakage power reduction



