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Abstract: Quantum Dot Cellular Automata (QCA)is an alternative to CMOS technology. The 

other technologies proposed by researchers are FINFET, CNTs and MTJ to reduce scalability of 

CMOS devices. Using Quantum Dot Cellular Automata, the low power, extremely dense circuits 

are designed. QCA cell is the Urgent unit in building reasoning entryways. These cells are 

powered using unequivocal clock.QCA cells are used to design principal doorways and to 

recognize Boolean verbalizations. QCA Organizer instrument is used to finish diversions. The 

simulation results are same as speculative results. The complexity and size of circuits are 

diminished using QCA. The paper includes design of Programmable Logic Array(PLA). 
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I.INTRODUCTION 

According to Moore's guideline, the amount of semiconductors duplicates predictably in CMOS circuits. New 

technologies are emerging a direct result of various issues looked by the continuous semiconductor development like 

high power dissipation and size decline. 

Various limits have changed due to joining. There is limit to scale various devices so new emerging 

progressions have been emerging like FINFET,CNTs, MTJ and QCA. Quantum Dot Cellular advancement (QCA) is 

emerging nano-scale development. QCA is focal unit of QCA. 

QCA cell consists of two electrons which have slanting position in light of electrostatic repulsiveness. Right 

when two cells are brought together they have same polarization. 

They essentially modify the state immediately if one of the cell changes the polarity. 

 

II. IMPORTANT TERMINOLOGIES 

QCA is worked through QCA cells, in like manner called quadratic cells.QCA cell consists of four quantum 

dots organized at four corners of a square development in which each touch is good for holding one electron. The 

quantum bits are related with each other through the tunneling crossing points. 

The electrons can cross the quantum bits using these section convergences, moreover called as electron tunnel 

convergences. In QCA cell, just two electrons are implanted. The two electrons will move towards the two aslant 

backwards corners due to columbic forces partner between them. 

There are two habits by which the electrons will have the inclining positions leading to plan of two 

polarizations - 1 and +1 tending to Resemble 0 and Matched 1 independently as shown 

inFig.1and2.Bygivingaclocksignal,theseelectronscantravelthroughthetunneljunctions. 

 
Fig.1:StructureofQCAcell[1] 

A couple of QCA cells when set reliably in an ongoing manner prompts the improvement of QCA wire. Binary 

information from one cell is passed to other cell due to columbic collaboration between the cells. If the first cell 

adjoining other cell holds a particular express, the close by cell will be constrained to have same express all together to 

lower its energy. Different strategies for course of QCA cells in wire results into two kinds of QCA wire. In 90degree 
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changed QCA wire, polarization of the data cell is multiplied down the wire while in 45 degree aligned QCA wire, 

output is then negotiated version of the polarization given to input cell. 

 
The bigger part entryway contains 5 cells coordinated in a manner as shown inFig. 3. Out of these 5 cells, 3 

cellsareinputdrivenandhencealsoknownas3inputmajoritygate.Theequationforamajoritygateis M(A,B,C) = AB+BC+AC). 

Dependent upon the three wellsprings of data and larger part thought, the polarization of central cell is done which is 

then spread as the outcome. By fixing one of the commitment as a constant (0 or 1), As well as possibly gates can be 

implemented. If the input is set to logic1, then OR gate is implemented and by setting the input to logic0, AND gate is 

implemented. 

Since there could be no external power focal point for running the QCA circuits, clock provides the capacity to 

run thecircuits other than its use for controlling sign spread and synchronization reason. The clock is isolated in to four 

stages for fitting action and working of it like SWTICH, HOLD, Conveyance and Loosen up. It is assumed to have 90-

degree stage slack between the two phases. Further there are four states of clock signal likehigh-to-low, low, low-to-

high and high. During high-to-low express, the telephone computation starts and it holds the value during low state. 

During low-to-high state, the cell is released and inactive duringhighstate. 

Fig.2:Clock Stages in QCADesignerTool[8] 

 

When two cells are arranged diagonally then the output wave form is inverted. 

Fig.3: QCA invertergate[1] 

 

III.IMPLEMENTATION 

The output waveform of inverter is inverted. 
 

 
Fig.4:OutputWaveformofInverter 

 

Boolean Enunciation returns the characteristics either apparent or deceiving. The obfuscated Boolean 

Explanations can besimplified using logarithmic standards. The circumstances can be decreased using  reducing number 

of terms ornumberofoperations.Thiswillincreasereliabilityandreducecostofmanufacture. 
 

V.CONCLUSION 

QCA circuit arrangement presents another utilitarian perspective for quantum handling, and nano-

advancement. The proposed plans can be used to build number shuffling and reasoning units in quantum based laptops. 

The Boolean expression are completed and arranged a Direct Programmable Reasoning Bunch using QCA originator 

gadget. It is observed that when stood out from other advancement their presentations are improved at this point QCA 

isn't used because current semiconductors processes have not yet shown up where enormous scope assembling of 

contraptions with such a small features up to 20 nanometers is possible. Different challenges like determination of 



 Performance analysis of PLA Spending            Quantum Dot Cellular Automata  

8  

particles, the arrangement of proper associating part actually should be settled before this technique can be executed 
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