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ABSTRACT: The quantum-dot cellular automata (QCA) are the New Technology at Nano metric scale, which is 

having more focal points like Less Space and Less Power Consumption. , Transistors can't discover a lot lesser than 

their present size .The QCA rationale approach speaks to one of the potential arrangements in beating this physical 

edge, level. Utilizing this QCA innovation we created AND gate, OR gate and NOT gate. With the assistance of 

Universal gates we can execute any Digital Logic Function, In this paper we have acknowledged distinctive fast 

adders like Brent-Kung adder(BKA), Kogge-Stone Adder(KSA) and ladner fischer adder by utilizing Majority 

gates(MG) that out plays out all best in class contenders and accomplishes the best area-delay tradeoff. We at last 

looked at the changed properties like delay (speed), power utilization, area, ADP and PDP.  
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1. INTRODUCTION  

The QCA are an appealing rising innovation 

reasonable for the improvement of ultra-thick low-

control elite advanced circuits. Hence, over the most 

recent couple of years, the plan of productive 

rationale circuits in QCA has gotten a lot of 

consideration. Exceptional endeavors are coordinated 

to number-crunching circuits, with the primary 

intrigue concentrated on the twofold expansion that is 

the essential activity of any advanced framework. 

Obviously, the models regularly utilized in customary 

CMOS plans are viewed as a first reference for the 

new structure condition. RCA, CLA, and restrictive 

whole adders. The CFA was predominantly an 

improved RCA in which impeding wires impacts 

were moderated. Parallel prefix structures, including 

Brent–Kung (BKA), Kogge–Stone, and Han–Carlson 

adders, were dissected and actualized in QCA. As of 

late, increasingly effective structures were proposed 

for the CLA and the BKA, and for the CLA and the 

CFA. In this short, an inventive procedure is 

introduced to execute fast low-zone adders in QCA. 

Hypothetical definitions exhibited for CLA and 

parallel-prefix adders are here abused for the 

acknowledgment of a novel 2-bit expansion cut. The 

last enables the bring to be proliferated through two 

ensuing piece positions with the deferral of only one 

greater part entryway (MG). Likewise, the sharp top 

level engineering prompts conservative formats, 

accordingly staying away from superfluous clock 

stages because of long interconnections. A adder 

planned as proposed keeps running in the RCA style, 

yet it displays a computational defer lower than all 

stateof the-workmanship contenders and 

accomplishes the most reduced ADP. 

 

 

2.ESSENTIALS OF QUANTUM-DOT 

CELLULAR AUTOMATA 
QCA cells perform figuring by partner coulombically 

with neighboring cells to affect each other's 

polarization. In the going with subsections we review 

some direct, yet principal, QCA rational contraptions: 

a bigger part entryway, QCA wires, and 

progressively complex blends of QCA cells. The key 

contraption in QCA is a QCA cell which enables both 

the computation and transmission of the information. 

A QCA cell involves a hypothetical square space 

with four electronic areas and two electrons. The 

contraptions goals, called Dots, address the zones 

which the electrons can have. The bits are coupled 

through quantum mechanical tunneling impediments 

and electrons can tunnel through them depending 

upon the state of the structure. Unequivocally two 

flexible electrons are stacked in the phone and can 

move to different quantum touches in the QCA cell 

by strategies for electron tunneling. Tunneling ways 

are addressed by the lines partner the quantum spots 

in Figure 1. Coulombic repulsiveness will cause the 

electrons to include only the sides of the QCA cell 

achieving two unequivocal polarizations. Electron 

tunneling is believed to be absolutely controllable by 

potential obstacles (that would exist underneath the 

cell) that can be raised and brought down between 

close-by QCA cells by strategies for capacitive 

plates. 

Figure 1. QCA cell polarizations and representations 

of binary 1 and binary 0 
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For a withdrawn cell there are two energetically 

irrelevant indistinguishable courses of action of the 

two electrons in the QCA cell, implied cell 

polarization P = +1 and cell polarization P = - 1. Cell 

polarization P = +1 addresses a parallel 1 while cell 

polarization P = - 1 addresses a matched 0. This 

thought is moreover depicted graphically in Figure 1. 

It is moreover huge that there is an unpolarized state 

too. In an unpolarized state, between touch potential 

limits are cut down which diminishes the constraint 

of the electrons on the individual quantum spots. 

Subsequently, the phones show essentially zero 

polarization and the two electron wave limits have 

delocalized via telephone as showed up in Figure 2 

 
Fig 2.unpolarized cell 

The numbering of specks signified by I in the phone 

goes clockwise beginning from the dab on the upper 

appropriate with I =1, base right dab I =2, base left 

spot I =3, and upper left dab i=4. The polarization P 

in a cell is characterized as Where Pi means the 

electronic charge at speck I. The polarization 

estimates the charge design for example the degree to 

which the electronic charge is appropriated among 

the four dabs.  

The basic QCA sensible circuit is the three-input 

greater part rationale door that shows up in Figure 2.4 

from which progressively complex circuits can be 

fabricated. The fundamental dominant part entryway 

is acquired by setting four neighboring cells 

bordering to a gadget cell, which is in the center. 

Three of the side cells are utilized as data sources, 

while the staying one is the yield. The gadget cell 

will consistently expect the lion's share polarization 

since it is this polarization where electron aversion 

between the electrons in the three information cells 

and the gadget cell will be at the very least. 

 
Fig 3.Majority gate using QCA 

 

To see how the gadget cell achieves its most minimal 

vitality state (and henceforth P= +1 in Figure 2), 

consider the Coulombic connection between cells 1 

and 4, cells 2 and 4, and cells 3 and 4. Coulombic 

association between electrons in cells 1 and 4 would 

typically bring about cell 4 changing its polarization 

in light of electron shock (expecting cell 1 is an info 

cell). Nonetheless, cells 2 and 3 likewise impact the 

polarization of cell 4 and have polarization P=+1. 

Thusly, in light of the fact that most of the cells 

affecting 

also will likewise expect this polarization on the 

grounds that the powers of Coulombic connection are 

more grounded for it than for 1. 

3. EXISTING METHOD 

 
Fig.4. Conventional prefix graph of carry C16. 

 

 
Fig.5. Prefix-Adder associative operator. 

The carry C16 is figured utilizing the prefix affiliated 

opeartor with the end goal that produce gi= ai.bi and 
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engender pi = ai+ bi. Fig. 4 demonstrates its prefix 

diagram. In this segment, another acquainted opeartor 

is introduced as far as lion's share rationale for 

acquiring a structure with decreased intricacy 

(regarding number of doors and postponement in the 

adder plan) 

The inspiration for the meaning of this new opeartor 

is as per the following. The current opeartor requires 

three majority; has inferred new properties to lessen 

the quantity of dominant maj gates for such existing 

opeartor. Notwithstanding, this can be improved 

further, on the grounds that it diminishes the quantity 

of majority gates for just explicit phases of the adder. 

In the plan (Fig. 4) each prefix activity requires two 

lMAj gates each for stage-1 and stage-2, while the 

rest of the stages require three maj gates each. The 

proposed plan requires just two Maj gates in all 

phases of prefix expansion and totally disposes of the 

counts of gi and pi. 

4. PROPOSED ADDERS 

 
Fig. 6. Block diagram of n-bit binary adder 

 

Fig. 6 demonstrates the chart of a n-bit parallel adder. 

The contributions to the adder are given by A = a n-1 

a n-2 ... a1a0, B= bn-1 bn-2 ... b1b0 and Cin while 

Sum =Sn-1 sn-2 ... S1S0 and the convey Cn are the 

yields. Numerous methodologies have been proposed 

for figuring Sum and Cn productively. These 

incorporate the CLA and prefix adders. While CLA 

gives a way to quick two-operand expansion, fan-out 

confinements have prompted the improvement of 

prefix adders to diminish the convey count to a 

"prefix" calculation. 

 
Fig. 7. Proposed prefix operator symbol and majority 

gate diagram. 

Fig. 7 demonstrates the proposed prefix administrator 

image and the greater part entryway graph. Fig. 

7shows the proposed prefix chart for computing C16. 

The lion's share door graph of C16 is appeared in Fig. 

8(the proposed prefix affiliated administrator is set 

apart with dabbed lines in Fig. 8) 

 
Fig. 8. Proposed prefix graph of carry C16. 

 
Fig 9-a: Majority gate diagram of proposed Kogge-

Stone adder 

http://jespublication.com/


 

Vol 10, Issue 8, Aug / 2019  

ISSN NO: 0377-9254                                  

  

 

www.jespublication.com Page No:132 

 

 

 

 
Fig 9-b: Majority gate diagram of proposed Ladner 

Fischer adder 

 

 
Fig 9-c: Majority gate diagram of proposed Brent-

Kung adder 

The proposed prefix administrator is 

straightforwardly appropriate to a wide range of 

prefix adder. In this paper, three sorts of prefix adders 

are considered, to be specific Kogge-Stone, Ladner-

Fisher and Brent-Kung adders. The proposed MAJ 

gates charts for different prefix adders are appeared 

in Fig. 9. Fig. 9a demonstrates the proposed MAJ 

gate chart of a 8-bit Kogge-Stone prefix adder; it 

requires three phases and four Maj gates delay for 

computation all things considered, so log2n stages for 

estimation of all conveys in a n-bit adder. Fig. 9b 

demonstrates the proposed dominant Maj gate chart 

of a 8-bit Ladner-Fischer adder; it requires three 

phases and four MAJ gates delay for estimation all 

things considered. A n-bit Ladner-Fischer adder 

requires log2n stages for estimation all things 

considered. Fig. 9c demonstrates the proposed 

dominant MAj gate outline of a 8-bit Brent-Kung 

adder. It requires five phases and causes in a six 

larger MAJ gates delay for the estimation all things 

considered. A n-bit Brent-Kung adder requires 

2log2n 1 phases for the count of the conveys. The 

proposed prefix charts of Kogge-Stone, Ladner-

Fischer and Brent-Kung adders are like the regular 

prefix-diagrams [2], [3], [4], the huge distinction is 

that the proposed prefix diagrams don't require the 

count of the gi and pi  

5. PROPOSED SUBTRACTORS 

In the previous a few circuits dependent on QCA are 

structured yet are danger to changes, vigor and 

absence of effectiveness regarding cell number and 

zone. In this paper effective full adder and full 

subtractor requesting lesser cell region, lesser vitality 

scattering alongside less number of lion's share 

entryways utilizing single layer coplanar wire 

intersection have been proposed. Moreover a n-bit 

full adder and subtractor additionally has been 

structured.  

 

 

1-bit Full Subtractor  

A full subtractor is utilized to plays out the 

subtraction of two info An and B with acquire input 

C. The two yield of subtractor circuit are contrast 'D' 

and acquire 'B'. So the outflow of 1 bit full subtractor 

can be composed by  

 
To execute full subtractor in QCA it required to 

speak to the articulation as far as MGs, which can be 

given by  

 
The schematic depiction of full subtractor circuit is 

appeared by Fig.10. The utilization of 5-input lion's 

share door make the circuit more straightforward than 

utilizing just 3-input MG and inverter.  

 
Fig. 10. Schematic of Full Subtractor design 
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Fig. 11. N-bit adder and Subtractor 

 

Having a n-bit adder for An and B, at that point S = 

A + B. At that point, accept the numbers are in two's 

supplement. At that point to perform B − A, two's 

supplement hypothesis says to transform each piece 

with a NOT entryway at that point include one. This 

yields S = B + Abar + 1, which is anything but 

difficult to do with a somewhat adjusted adder.  

By going before each An information bit on the adder 

with a 2-to-1 multiplexer where:  

• Input 0 (I0) is A  

• Input 1 (I1) is A  

that has control input D that is additionally associated 

with the underlying convey, at that point the altered 

adder performs  

• addition when D = 0, or  

• subtraction when D = 1.  

This works since when D = 1 the A contribution to 

the adder is extremely An and the convey in is 1. 

Adding B to An and 1 yields the ideal subtraction of 

B − A.  

A way you can check number An as positive or 

negative without utilizing a multiplexer on each piece 

is to utilize a XOR entryway to go before each piece.  

• The first contribution to the XOR entryway 

is the genuine information bit  

• The second contribution to the XOR 

entryway for each is the control input D  

This delivers a similar truth table for the bit touching 

base at the adder as the multiplexer arrangement does 

since the XOR entryway yield will be what the 

information bit is when D = 0 and the transformed 

information bit when D = 1.  

Adders are a piece of the center of a number juggling 

rationale unit (ALU). The control unit chooses which 

tasks an ALU ought to perform (in light of the 

operation code being executed) and sets the ALU 

activity. The D contribution to the adder subtractor 

above would be one such control line from the 

control unit.  

 

The adder subtractor above could without much of a 

stretch be reached out to incorporate more capacities. 

For instance, a 2-to-1 multiplexer could be presented 

on every Bi that would switch among zero and Bi; 

this could be utilized (related to D = 1) to yield the 

two's supplement of A since −A = A + 1.  

A further advance is change the 2-to-1 multiplex on 

A to a 4-to-1 with the third information being zero, at 

that point duplicating this on Bi consequently 

yielding the accompanying yield capacities:  

• 0 (with both the Ai and Bi sources of info 

set to zero and D = 0)  

• 1 (with both the Ai and Bi data sources set 

to zero and D = 1)  

• A (with the Bi information set to zero)  

• B (with the Ai information set to zero)  

• A + 1 (with the Bi info set to zero and D = 

1)  

• B + 1 (with the Ai info set to zero and D = 

1)  

• A + B  

• A − B  

• B − A  

• A (with Ai set to transform; Bi set to zero; 

and D = 0)  

• −A (with Ai set to transform; Bi set to zero; 

and D = 1)  

 

• B (with Bi set to transform; Ai set to zero; 

and D = 0)  

• −'B (with Bi set to transform; Ai set to zero; 

and D = 1) 

 

 

6. SIMULATION RESULTS 

 
Fig. 12. N-bit Subtractor simulation waveform 
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Fig. 13. Subtractor RTL Schematic 

 
Fig. 14. N-bit Subtractor design summary 

 
Fig. 15. N-bit Subtractor Path delays 

 

 
Fig. 16. N-bit adder simulation waveform 

 
Fig. 17. adder RTL Schematic 

 
Fig. 18. Kogge-Stone adder design summary 

 
Fig. 19. Kogge-Stone Path delays 

Fig. 20. Ladner Fischer adder Design summary 

 

 
Fig. 21. Ladner Fischer adder Path delays 
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Fig. 22. Brent-Kung adder Design summary 

 
Fig. 23. Brent-Kung adder Path delays 

7.CONCLUSION 

In this paper, we have acknowledged diverse fast 

adders like Brent Kung, Kogge stone, Ladner Fischer 

of 8 bit. It is actualized with just QCA Majority door 

rationale. We have seen that Kogge stone is having 

Less Delay more area. It is just appropriate where 

area isn't imperative, If area is less and Delay isn't 

limitation Ling Adder is reasonable. Out of all adders 

Brent Kung adder is having great Area Delay Product 

(ADP), and Power Delay Product (PDP), so we are 

presuming that Brent kung adder usage utilizing 

QCA Majority entryway is more Area, Power, and 

Delay proficient.  
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