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Design of a dynamic comparator circuit for ultra—low input common—-mode voltage

Yang Dewang , Zhang Chunhua, Guo Chunbing
(School of Information Engineering , Guangdong University of Technology , Guangzhou 510006 , China)

Abstract: In order to adapt to the application scenarios of low power consumption in the Internet of Things, and meet the require-
ments of low power supply and low input common-mode voltage, this paper proposes a dynamic comparator, with dual —positive
feedback loop, suitable for ultra—low input common-mode voltage. The comparator uses a timing switch to control the input and
output, which solves the problem that the traditional dynamic comparator cannot work properly when the input voltage is lower than
the threshold voltage, and increases the input dynamic range. Only two MOS devices are stacked in series between the power sup-
ply and the ground, which reduces the minimum power supply voltage. Two positive feedback loops are introduced to improve the
resolution. TSMC 180 nm CMOS process is used to design and verify the proposed comparator. The simulation results show that the
lowest common mode voltage of the proposed comparator is 51 mV when the power supply voltage is 900 mV and the differential
mode voltage is 1 mV, which is 374 mV and 264 mV lower than the traditional StrongARM and DoubleTail dynamic comparators,
respectively. When the input common-mode voltage is lower than the threshold voltage, it achieves best delay among three topolo-
gies at moderate power consumption.

Key words: dynamic comparator ; low input common—mode voltage ; low power comparator
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