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Abstract

This paper introduces a high-speed low-power self-timed current-mode logic (STCML) that reduces both dynamic and
leakage power dissipation. STCML significantly reduces the leakage portion of the power consumption using a pulse-mode
control for shorting the virtual ground node. The proposed logic style also minimizes the dynamic portion of the power
consumption due to short-circuit current by employing an enhanced self-timing buffer. Comparison results using a 80-nm
CMOS technology show that STCML achieves 26 times reduction on leakage power consumption and 27% reduction on
dynamic power consumption as compared to the conventional current-mode logic. They also indicate that up to 59%
reduction on leakage power consumption compared to differential cascode voltage switch logic (DCVS).
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