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Ring Oscillator with a Low Supply-Voltage Sensitivity

Tapasul KisHiMoTo!'® ToHRU ISHIHARA! HIDETOSHI ONODERA®

Abstract: This paper proposes a temperature monitor circuit that exhibits a low supply-voltage sensitivity
adopting a circuit topology of a reconfigurable ring oscillator. The frequency of each topology of this circuit
has different sensitivities to the process variation, supply voltage and temperature. The circuit topology of
the temperature monitor determines its frequency by subthreshold leakage current. Subthreshold leakage
current varies largely by the variation of threshold voltage and temperature. Another important charac-
teristic of the monitor is its low supply-voltage sensitivity. Subthreshold leakage current has low supply
sensitivity compared with strong inversion current. In this paper, we show the characteristics and ability of
this monitor circuit by simulation and measurement of the test chip fabricated in a 65 nm CMOS process.
The measured oscillation frequency of the test chip varies only 2.6% under a wide range of supply-voltage
from 0.4 V to 1.0 V at room temperature. A temperature estimation error ranges within +0.5 °C over a
temperature range of 10 °C to 100 °C in the measurement.
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