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Abstract

In this paper, the transistor level of single-ended and differential low-power sample-hold is presented based on carbon nanotube field effect transistor
technology using the advantages of second generation current conveyor blocks. The switching operation in the proposed sampl and holds is based on
the structure of the second generation current conveyor, which means that it has the same function as the analog current-conveyor switches.The
implementation of the proposed the sample and hold blocks with using advantages of carbon nanotube field effect transistors improves the performance
sampl and hold circuit. The proposed sample and hold circuits have very low power consumption and high operating speed, and it also does not require
a non-overlapping clock pulse signal. These proposed circuits have been implemented and simulated in HSPICE software using 32-nanometer carbon
nanotube field effect transistor technology. The simulation results show that the power consumption of the differential sample and hold circuit is 13.45
uW, also the ENOB value of the differential sample and hold circuit for the sampling frequency of 2 GHz and the input frequency of 20 MHz is 11 bits.
The FOM index of the proposed circuit is 0.61x10° (nJ/Bit.Samples).
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1-  Introduction

In processing systems, analog-to-digital converter circuits are used to convert signals from analog to digital and to perform processing in the digital
domain. Carbon nanotube field effect transistor technology reduces the technology limitations of semiconductor insulated metal field effect transistors
In addition to transistors, one of the most important blocks in the implementation of sampling and maintenance circuits is the second generation current
conveyor block. Second-generation current-carrying blocks are versatile active building blocks. In this paper, a single-ended and a differential sample
and hold based on carbon nanotube field effect transistors are presented, and the block status (ON- OFF) is controlled using a clock pulse signal at its
bias current source.

2-  Proposed Work and Methodology

Especially for larger and more complex circuits, the process of sizing transistors in carbon nanotubes field-effect transistor is less complex than in metal
oxide semiconductor field-effect transistor [1-2]. This is because unlike the semiconductor metal oxide semiconductor field effect transistor, the
electrons and holes have the same motions in the carbon nanotube. The single-ended proposed sample and hold circuit consists of a second-generation
current-convyer block, a resistor, and a capacitor. The second-generation current-convyer is active component blocks, which are more important than
the operational amplifier due to their wide bandwidth, linearity, and good performance in terms of slew rate. In this circuit, a loop is used as the input
cell. Two current mirrors allow the input cell to be biased by the current source. The input cell has a high input impedance at a input port as Y and a
low impedance an onother port as X. The output port is Z and this block acts as a voltage tracker. The Z output port, which copies the current passing
through port X, is realized in the usual way using two complementary current mirror cells[2].

As we all know, a differential circuit will have less total harmonic distortion than a single-ended circuit. Therefore, by using a differential circuit, the
second-order harmonics of the analog-to-digital converter can be reduced. Therefore, to implement the proposed differential sample and hold circuits,
two second generation current conveyor blocks, two resistors and two capacitors are used, which ideally, the two resistors and the two capacitors should
be compatible.

3-  Conclusion (4-5 lines)

In this paper, the structure of two single-ended and differential sample and hold circuits based on carbon nanotube field effect transistors was
presented using the advantages second generation current conveyor. Also in this report, the technology used is a 32-nanometer carbon nanotube field-
effect transistor, both of which the proposed single ended and differential structures have been implemented and simulated using the HSpice simulator
and the Stanford model. The simulation results show that for 20 MHz input signal and 2 GHz sampling frequency, the amount of power required for
the operation of the differential sample and hold structure is 13.45 pW. Also, the simulation results show that the ENOB index is equal 11 bits.
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