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Abstract

A Study on Self-Timed Pipeline Control Circuit for

Ultra-Low Voltage Operation

Tomoki OGAWA

In recent years, it is difficult to improve both performance and energy efficiency of
LSI systems by virtue of the miniaturization of CMOS process as Gordon Moore said
in 2015 “I see Moore’ s law dying here in the next decade or so.” However, lower power
devices are still demanded, especially in growing IoT market.

Near-/Sub-threshold voltage operation is one of promising ultra-low-power tech-
niques, but there are critical issues on exponential performance degradation, huge per-
formance variations, and high probability of functional failures. In order to solve those
issues, this study focuses on the self-timed pipeline circuit which has inherent robustness
against circuit delay fluctuation.

In this study, a self-timed data-transfer control circuit operable under sub-threshold
voltage is proposed. It is called C element. In order to verify robustness of the proposed
circuit, SPICE code is described based on 65nm CMOS process library and they are
simulated under various conditions, e.g., 1.2V to 0.1V V4, -20°C to 75°C, process corner
conditions. The results showed that the designed C element circuit can operated under

160 mV at minimum.
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