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Abstract: This paper presents an analytical model Inverter based on the theory of single 

electron transistor (SET).The proposed arrangement is no doubt versatile so much that it might 

be used for single gate, multi-gate, symmetric, a symmetric devices and most importantly it can 

in like manner consider the effect of establishment charge. It can also be used for large voltage 

range of drain-source voltage autonomous of the tendency circumstances. The proposed design 

has been emulated with Flavor and the qualities produced by the proposed plan have been 

affirmed against Monte Carlo simulator SIMON. 

IndexTerms:CoulombBlockade,MonteCarloSimulatorSIMON,Single-Electron Semiconductor 

 

 

I.INTRODUCTION 

 The ongoing Contraptions industry relies upon conventional MOSFET semiconductor which is a three terminal device. 

There are so many uses of transistors in electronics industry but the first and most important application of MOSFET transistor 

is a switch, which is used in essentially all electronics devices. Moore‟s Guideline communicates that as the years gone the no 

of transistors extending complex and by and by the days has come that conventional MOSFET industry is presently looking to 

thinksubstitutebecauseoftheproblemsassociatedwithitisincreasingcontinuouslyespeciallyleakagecurrentwhichconsumes the 

battery and nowadays all the adaptable devices are dependent on battery. To meet out these challenges Single Electron transistor 

comes out strongly as an alternative considering its fast working speed and low power consumption [1].The process was started 

in 1968 when the process of quantization is experimented and observed in tunnel convergences. Regardless, it was in 1987 when 

Fulton and Dolan made the fundamental metal based SET. They made a structure by connecting two metal leads by tunnel 

convergences and on the top of the structure they placed an insulator and 

agateelectrodeisplacedunderneath.In1989thefirstsemiconductorSETwasfabricatedbyScott-Thomas[2].Since then different SETs 

has been made with different combinations of materials. SET Inverter circuit is simulated under different biasing conditions, and 

for different range of temperatures. The results are differentiated and those gained by Monte Carlo simulator SIMON over 

awide range of drain to source voltage. 

 

II.I-V CHARACTERISTIC MOFSET 

 I-V characteristic of SET is drawn under the assumption of symmetric junction is shown in Figure3 when capacitance 

And Ec is known as coulomb blockade energy. Here∆𝐸 is the segment of the energy levels in the island. Generally the 

capacitance of the island is pretty much nothing and its worth ought to be ˂10-17 According to condition (1) there is an 

extension in the EC (coulomb energy)and Increased Coulomb blockade energy is the energy of the electoral ready available in 

the conducting channel to another electron coming towards the channel. Thus coulomb blockade energy is responsible for 

C1=C2 and R1= R2.C1 and R1 are the source capacitance and island tunnel convergence resistance respectively. Similarly 

C2andR2 are the channel eland resistance of drain tunnel junction respectively [6-8].From the figure it is clearly 

 

The Coulomb Blockade can be achieved if these criteria would meet: 

1. Relationship in the bias voltage, the electronic charge and the capacitance of the channel must fulfill the following criteria: 

 

 

 

 

 

 

 
 

Removed and current will flow. 
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  2. The Coulomb energy EC must be greater than the thermal energy KBT i.e. KBT<Ec otherwise the electrons will pass the             

quantum dots simultaneously. 

From, Heisenberg ‟suncertaintyprinciple‟i.e.RT>h/2𝜋e2,theTunnelingresistanceshould be greater than h/2𝜋e2. 

 

  The flow of electrons in SET environment is basically due to the difference of the two Fermi level functions in 

contacts. Created by one is to keep on filling up the level(s) while made by other is to cleanse them, and as a result of this cycle 

there is a net movement of current from drain to source [3]. Here, all of the levels don't immediate, only some levels support the 

movement of electrons. The process can be seen through Fig.2. 

 

IV.RESULTSANDDISCUSSION 

 Figure 6is showing the data yield ascribes of the proposed inverter which is compared with SIMON simulator. The 

results of the Zing test framework are nearly same as that of the SIMON. 
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V.CONCLUSION 

 The SET Inverter arrangement has been checked against the Monte Carlo test framework SIMON The Inverter is so 

arranged that it can furthermore be controlled formulate-doorway SET. It contemplates the effect of establishment charge which 

is the most critical wellspring of spillage current. The Inverter is implemented in the circuit test framework Flavor its criticism 

output characteristics shows a encouraging results. 
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