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Short Abstract

This paper presents a time-domain comparator with low supply voltage and low power consumption for using in circuits that
comparator’s input common-mode voltages swing is 0 to half supply voltage. To design the time-domain comparator, a delay element
with a very high delay-voltage gain is proposed. The purpose of designing this comparator is to achieve high delay-voltage gain, which
leads to an increase in the accuracy of the comparator, as well as a significant reduction in power consumption and occupied area
compared to conventional time-domain comparators. This time-domain comparator utilizes subthreshold concept and also uses the
bulk-voltage of transistor as a comparator input. The proposed comparator is simulated in 0.18um TSMC technology at 1V supply
voltage, which according to the intended application, the supply voltage can be reduced to about 0.4V. The simulation results show
that with supply voltage of 1V the proposed comparator consumes 250nW at the clock frequency of 2.5MHz. The figure of merit of
0.1uW/MHz indicates the high performance of the proposed comparator. Based on the Monte Carlo simulation, the offset voltage of
this comparator is obtained 2.8mV.
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1- Short Introduction (4-5 lines)

In recent years there is a growing demand for low-power and low-voltage circuits. Among these circuits, the comparators play an
important role in most applications. To reduce the power consumption of comparators, several approaches have been reported. As an
alternative approach, time-domain comparators is recently proposed to overcome the offset and noise problem in low supply voltages
as well as the kickback noise elimination. the noise and offset of time-domain comparators are less than the conventional dynamic
comparators. In this paper, a low power time-domain comparator is introduced using a new delay element with high voltage-to-time
conversion gain.

2- Proposed Work and Methodology (including comprision, simulation/experimental results and discusion)
The proposed time-domain comparator is simulated in 0.18um TSMC technology at different supply voltages. We used cadence
software for simulation. The simulation results show that comparator have high accuracy and low power consumption.

3- Conclusion (4-5 lines)

In this paper, a high gain time-domain comparator is designed, laied, and simulated for applications with maximum common voltage
variations from zero to half supply voltage (Voo/2) in 0.18um TSMC technology. Simulation results show that the comparator offset
value approximately is 2.8mV in Vpop=1V and it occupies area 32um x 12.8um. The power consumption is 250nW at the clock
frequency of 2.5MHz. The V-to-T conversion gain has also improved more than 6-fold compared to conventional delay elements. Also,
the obtained area shows that due to the high gain and low number of stages, this comparator can be one of the important options for
using in circuits with a very small area, such as implantable sensor in the body.
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