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Research progress of techniques on ultra-low-power CMOS voltage
references
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Abstract: Currently, with the development of micro-devices in the internet of things, voltage reference, as the basic module of
integrated circuits in electronic devices, needs to operate at very limited supply voltage and power. In addition, voltage reference also
needs to be able to provide a stable output voltage against the variations of process, supply voltage, and temperature. Compared to
low-power bandgap voltage reference using bipolar junction transistors and large resistors, CMOS voltage reference using only a few
MOS devices can operate at a lower supply voltage, consume a smaller area, and reduce their power consumption to the picowatt level.
This paper aims to review and discuss the current mainstream techniques of ultra-low-power CMOS voltage reference. Firstly, the basic
structure of CMOS voltage reference is introduced. For the self-biased and leakage-biased structures in the ultra-low-power applications, the
working principles and performance differences are analyzed. Then, focusing on the process deviations, line sensitivity and temperature
characteristics of the reference voltage, the existing optimization schemes of techniques on ultra-low-power CMOS voltage reference are
summarized. Finally, the challenges of technologies about ultra-low-power CMOS voltage reference are discussed.
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