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Low-power design of CMOS sensor circuits utilizing device mismatch
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The purpose of this research to discover new circuit techniques that utilize
the characteristic variation of MOS transistors. To show that transistor variation can be utilized
as a valuable information source, we developed a ultra-low-power temperature sensor and a high-speed
analog to digital converter (ADC). We could successfully develop a temperature sensor that does not

require any fixed reference voltage for 0.8~1.2V operation. A test chip fabricated in a 65nm
process demonstrates temperature sensing within -0.5/+1.4° C error over 0~100° C of temperature
range. We then successfully developed and demonstrated a 4-bit flash ADC with 1GHz sampling rate
operating under 1mW of power. Our ADC contains several hundreds of small-sized comparators where the
on-chip calibration mechanism will select the appropriate comparators based statistical selection
method. We then also shown an optimizing method to increase the performance under a fixed power
budget.
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