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ABSTRACT 

The adders, multipliers are the essential 

building blocks for every integrated circuit(IC).Thus, 

the  design of adders and multipliers must inhibits the 

area, delay and power efficient properties. But most 

of the CMOS based logic gates are failed to provide 

these properties in adders, multipliers 

implementation. To solve this problem reversible 

logic gates has been developed at nano technology 

level using the quantum dot cellular automata 

properties. The quantum cost for this reversible logic 

gates very low, thus in this paper reversible logic 

gates based N-bit adder, N-bit subtractor, N-bit 

multiplier and N-bit ALU developed with 

reconfigurable properties. The effective utilization of 

these gates provides more flexible nature for ICs. The 

implementations are conducted in Xilinx ISE 

environment, the simulation results shows that 

proposed method is area, power and delay efficient 

compared to the conventional approaches. 

INTRODUCTION 

1.1 OVERVIEW 

Advancements in VLSI have been done on 

three variables: area and Delay, power. Area 

improvement implies decreasing the space of 

rationale which possess on the pass on. This is done 

in both front-end and back-finish of structure. In 

front-end structure, legitimate portrayal of rearranged 

Boolean articulation and expelling unused states will 

prompt limit the door/transistor utilization. Segment, 

Floor arranging, Placement, and directing are act in 

back-finish of the plan which is finished by CAD 

tool[1].The CAD instrument have a particular 

calculation for each procedure to create a zone 

proficient structure like Power advancement. Force 

streamlining is to lessen the force dissemination of 

the plan which endures by working voltage, working 

recurrence, and exchanging movement. The initial 

two components are simply indicated in plan 

imperatives however exchanging action is a 

parameter which fluctuates powerfully, in light of the 

way which designs the rationale and information 

vectors. Delay improvement alludes to meeting the 

client imperatives in effective way with no 

infringement in any case, improving execution of the 

structure.  

 Reversible Logic (RL) is an alluring rising 

innovation reasonable for the improvement of ultra 

thick low-power superior advanced designs. RL 

which utilizes exhibit of coupled quantum dabs to 

execute Boolean rationale work. The benefit of RL 

lies in the incredibly high pressing densities 

conceivable because of the little size of the dabs, the 

rearranged interconnection, and the very low force 

defer item. An essential RL cells comprises of four 

quantum specks in a square cluster coupled by 

burrow hindrances. Electrons can burrow between the 

specks, yet can't leave the cells. On the off chance 

that two overabundance electrons are set in the cells, 

Coulomb shock will drive the electrons to dabs on 

inverse corners. There are in this manner two 

enthusiastically proportionate ground state 

polarizations can be marked rationale "0"and "1".The 

fundamental structure squares of the RL design are 

AND,OR and NOT. By utilizing the Majority 

boolean operation we can diminish the measure of 

deferral i.e by figuring the proliferation and 

generational conveys. Quantum specks are 

semiconductors kept in every one of the three 

elements of room or on the other hand, it very well 

may be noticed that Quantum dab is a basic charge 

compartment and it is three dimensionally restricted. 

The promising option of CMOS worldview is the RL 

which is utilized to speak to the data in parallel M' 

and twofold 'O' as far as electronic charge setup. In 

1993, C. S. Loaned et al. first presented the 

hypothetical Quantum spot RL [2] and in mid 1999, 

C. S. Loaned et al. depicted the exploratory way to 

deal with structure RL cells with GaAs [3]. The 

dynamic conduct of RL was talked about with the 

assistance of the hart tree estimation; Quantum 

mechanics is likewise engaged with discovering the 

phone size and spot span of a solitary RL cells. 

Henceforth, RL became look into enthusiasm to set 

up as solid CMOS elective. During decades ago, in 

nanotechnology time, a thorough research has been 

completed in this space. RL is still in early stages 

stage, needs bunches of study for RL rationale design 

structure. The low force reversible rationale design 

configuration, tile based rationale design 

configuration just as its imperfection examination are 

prime issue space. The ternary figuring with RL is 

most testing task in this area since no such 

improvement is taken note. The multivalve figuring, 
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explicitly ternary processing is a rising space of 

research due the potential preferences like more 

prominent information stockpiling capacity, quicker 

math tasks, better help for numerical examination, 

utilization of non-deterministic and heuristic 

approaches, correspondence convention and 

compelling answer for non-paired issues. Nano-scale 

rationale design developer is languishing from 

abandons that may happen during developer. It is 

additionally seen that RL creation is experiencing 

high likely hood of imperfection. It was accounted 

for in a few recommendations [4,5] that 

imperfections are considered predominantly on 

statement stage. It is accepted that effective 

artificially incorporated RL cell are kept on the 

substrate. In this stage three normal deformities that 

had been dissected are (an) additional cells statement 

for example extra RL cell are kept than the first 

necessity of cells plan, (b) missing cells affidavit/un-

stored cells testimony, for example the RL cells/s 

is/are not kept as required in unique plan, (c) 

dislodged/lost cells statement, for example RL cell 

are lost from the specific situation of affidavit. These 

three kinds of imperfections may cause significant 2 

deadly blunders in RL fabricating. The design or 

boolean operation configuration utilizing RL required 

allowable imperfection resilience on the previously 

mentioned deformities with the end goal that the 

design no longer loses its attributes. Thus, deformity 

investigation is turning out to be most encouraging 

issue space in RL  

 

1.2 PROBLEM STATEMENT  

It is notable that the Complementary Metal Oxide 

Semiconductor (CMOS) innovation based 

computerized PCs imagined two inventive thoughts, 

in one thought data are spoken to with double 'O' and 

paired ' 1 ' and another is that electronic charge state 

is utilized to speak to the data as far as current 

switch. The CMOS furnishes small scope processing 

with high thickness and low force VLSI; be that as it 

may, such innovation was found to  have a few 

downsides like high spillage of current, power 

dissemination as far as warmth, and impediment of 

speed in GHz go. Also, this innovation has 

represented up at its impediment according to 

Moore's Law, i.e., unit cost iscontracting as number 

of design parts rises. At regular intervals number of 

design parts becomes twofold just as the business is 

presently confronting expanding significant patterns 

of "More-than-Moore", detailed in the Semiconductor 

Industries Association's International Roadmap for 

Semiconductors. Analysts need to discover a solid 

option of CMOS innovation for VLSI plan. 

Nanotechnology was found as a solid other option, 

subject to some disarray and contention and confused 

by the way that there are normally happening nano 

size materials and other nano size molecule, in the 

range from 1pm down to 10A. Nanotechnologies 

won its reality being implemented inside field of 

microelectronics. Nano mechanical figuring 

components are versatile as far as info size and 

profundity of proliferation way dissected utilizing a 

limited continuum model. Boolean rationale elements 

of NOT, AND, OR, and XOR are figured it out. 

Nanotechnology ought not to be seen as a solitary 

innovation that lone influences the particular 

territory. It repays the restriction in many existing 

innovation. RL is a rising examination area in 

nanotechnology [6-7].  

1.3 MOTIVATION  

RL are proposed models of quantum calculation, 

which have been concocted in similarity to customary 

models of RL presented by von Neumann. Standard 

strong state RL cells configuration considers the 

separation between quantum spots to be around 20 

nm, and a separation between cell of around 60 nm. 

Much the same as any CA, RL depend on the basic 

communication governs between cell put on a lattice. 

A RL cells is implemented from four quantum spots 

masterminded in a square example. These quantum 

specks are locales electrons can possess by burrowing 

to them.  

II.LITERATURE SURVEY 

The development of electronic IT and 

interchanges has been mostly conceivable by nonstop 

advancement in silicon-based CMOS innovation. 

This ceaseless advancement has been kept up for the 

most part by its dimensional scaling, which brings 

about exponential development in both design 

thickness and execution. The decrease in cost 

perfunction has consistently been expanding the 

financial efficiency with each new innovation. 

Notwithstanding its versatility, the extraordinary 

design properties, for example, high information 

opposition, self - confinement, zero static force 

scattering, straightforward design and procedure 

steps have made CMOS transistors as the primary 

segments of CMOS ICs. Nonetheless, the 

components of CMOS transistor psychologists and 

approaches towards the nearness among source and 

channel, which decreases the capacity of the boolean 

operation terminal to control the potential 

dissemination and the progression of current in the 

channel district.In this way evading further decrease 
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size.Dimensional scaling of CMOS transistors is 

arriving at their key physical cutoff points. 

Subsequently, look into has been effectively 

completed to locate an elective approach to keep on 

observing Moore's law. Among these endeavors, 

different sorts of elective memory and rationale 

designs, purported "Past CMOS Designs," have been 

proposed [35]. These nano-designs exploit the 

quantum mechanical marvels and ballistic vehicle 

qualities under lower flexibly voltage and thus low 

force utilization. These designs are required to be 

utilized for ultra-high thickness incorporated 

electronic PCs because of their amazingly little size. 

NWFETs have drawn promising consideration and 

have been viewed as a choice to proceed CMOS 

scaling, since their nonplanar geometry gives 

prevalent electrostatic control of the channel than the 

ordinary partners. The expanding consideration in 

Nano-wire investiboolean operation comes from a 

few key factors; their practical "base up" creation and 

high return reproducible electronic properties [36], 

which clear path for some developer difficulties, 

higher transporter portability, smooth surfaces and 

the capacity to deliver spiral and pivotal Nano-wire 

hetero-designs [37], better adaptability coming about 

because of the way that distance across of Nano-

wires can be controlled down to well underneath 10 

nm [38]. In any case, because of their littler 

measurements, the reversal charge changes from 

surface reversal to mass reversal because of quantum 

restriction. In this manner, varieties in Nano-wire 

measurements because of creation flaws can prompt 

annoyances in the bearer potential and dispersing that 

debase the charge transport attributes. Likewise, 

varieties in Nano-wire measurements may prompt a 

variety in FET edge voltage. Diminishing fluctuation 

is in this manner a key test in making Nano-wire 

FETs a practical innovation. Moreover, quantum 

control impacts make displaying of Nano-wire 

transistors a mind boggling issue. The material 

science identified with the activity of Nano-wire 

transistors should be all around enunciated so 

straightforward decreased models, including ballistic 

vehicle and sensible sub band parameters, can be 

produced for design configuration utilizing SPICE-

like test systems [39]. 

III.REVERSIBLE LOGIC 

3.1 REVERSIBLE LOGIC: 

Boolean rationale is said to be reversible if the 

arrangement of information sources mapped have an 

equivalent number of yields mapped i.e. they have 

coordinated correspondence. This is acknowledged 

utilizing reversible entryways in the plans. Any 

circuit having just reversible doors is equipped for 

scattering no power.  

Objectives of Reversible Logic:  

A. Quantum Cost: Quantum cost of a circuit is 

the proportion of execution cost of quantum circuits. 

All the more definitely, quantum cost is characterized 

as the quantity of rudimentary quantum activities 

expected to understand an entryway.  

B. Speed of Computation: The time 

postponement of the circuits ought to be as low as 

conceivable as there are various calculations that 

must be done in a framework including a quantum 

processor; consequently speed of calculation is an 

imperative parameter while looking at such 

frameworks.  

C. Garbage Outputs: Garbage yields are those 

yield signals which don't contribute in driving further 

squares in the outline. These yields end up excess as 

they are not required for calculation at a later stage. 

The rubbish yields make the framework slower; thus 

for better effectiveness it is important to limit the 

quantity of trash yields.  

D. Feedback: Looping is entirely precluded 

when planning reversible circuits.  

E. Fan-out: The yield of a specific square in the 

outline can just drive at most one square in  

the outline. Subsequently it tends to be said that the 

Fan-out is limited to 1.  

3.2. Fundamental thought of blame models and 

test vectors.  

Quantum circuits can be inclined to di erent 

sort of issues. Therefore, it is critical to confirm 

whether the circuit equipment is blemished or not. 

The methodical system to do as such is known as 

blame testing. In customary reversible circuits testing 

is finished by giving an arrangement of legitimate 

info states and estimating the relating yield states and 

contrasting the yield states and the normal yield 

conditions of the ideal (blame less) circuit. This 

specific arrangement of information vectors are 

known as test set [76]. In the event that there exist a 

blame then the subsequent stage would be to nd the 

correct area and the idea of the blame. This is known 

as blame confinement. A model that clarifies the 

legitimate or utilitarian blames in the circuit is a 

called blame model. Customary blame models 

incorporate (I) stuck at issues, (ii) connect issues and 

(iii) defer shortcomings. These blame models have 

been thoroughly examined for customary irreversible 

circuit. In any case, with the approach of reversible 

established processing and quantum figuring it has 
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turned out to be imperative to amplify the area of the 

examination on test vectors. In the ongoing past 

individuals have understood this reality and have 

endeavored to give great reversible blame models 

[54, 77, 78] which are autonomous of speci c 

innovation. The current reversible blame models are  

1. Single missing door blame (SMF) where a solitary 

entryway is absent in the circuit.  

2. Different missing door blame (MMF) where 

numerous entryways are absent in the circuit.  

3. Rehashed door blame (RGF) where same entryway 

is rehashed continuously commonly.  

4. Incomplete missing door blame (PGF) which can 

be comprehended as an imperfect entryway.  

5. Cross point blame [78] where the control focuses 

vanish from an entryway or undesirable control 

focuses show up on other door.  

6. Stuck to blame model which incorporates single 

stuck to blame (SSF) and numerous stuck to blame 

(MSF) for zero and one separately.  

IV.PROPOSED METHOD 

4.1. INTRODUCTION: 

The digital computer performs operations that seem 

to discard data in computer's history. In this, the 

machine state will be ambiguous [1]. The operations 

of computers incorporated to overwrite/erase the data 

and also consists a section which addresses a bit of 

data addressed at distinctive transfer instructions. 

Hence, the system is logically irreversible - its 

transition work lacks a single-esteemed inverse [2]. 

In development of nanotechnology, which is speed 

enhanced, less sized, and composed of highly 

convoluted engineering design than existing systems. 

The improvement in the technology has introduced a 

system considering the parameters like power and 

heat dissipation and clock frequency [3]. The highly 

enhancement in the clock frequency to get the better 

speed and increase the total transistors stuffed in a 

chip to accomplish required system results more 

power consumption. Almost in all the total logic 

gates for logical operations in old computer are 

irreversible. Hence, in every time a logical operation 

is performed to know input lost and it is dissipated as 

heat. For any digital design, the power loss must be 

considered for desired parameter [4]. The current 

technology improvement in the computer design are 

increased and also the power utilization also 

optimized by using the Reversible logic (RL). As per 

literature [5] with exponential development of heat 

produced because of information loss is major issue. 

The heat dissipation causes the reduction in the 

circuit’s execution time and lifetime. Thus, the use of 

reversibility can give low power consumption and 

heat dissipation system. In the work of literature [6] 

indicated how the reversibility can be achieved with 

zero power dissipation. Also, reversibility cannot 

cause information loss as like in irreversible. For 

reversibility circuit design we need set of reversible 

gates (RGs) and these kind of gates are available 

since last decades. As per literature [7] focused on 

logical irreversibility which causes more heat losses. 

Accordingly, a computer must dissipate entropy 

(kTln 2) of energy for each data loss. An irreversible 

computer can made reversible by conserving the 

information. The reversible machine additional unit is 

used to store the every operation performed. In this 

machines the controls both the input and output 

information. Thus, as discussed in [7], this will 

prevent the information loss as it can be reused. Thus 

reversible computer halts the information, can be 

erased in middle results, the output can be reused as 

input. The research starts with the concept of 

reversibility [7] where at the ending of computation 

and first inverse of the transition work, the system 

can perform reverse computation. The Reversible 

circuit (RC) can create output from every input, i.e., 

there is a coordinated corresponding to input and 

output vectors. Thus, in a RC outputs will be equal to 

inputs. Basically, for an RC Conventional NOT gates 

is used. For designing the RC with the assistance of 

RG, some points to be considered:  In RC, the Fan-

out cannot permit. 

 In RC, Loops cannot permit 

 In RL, one more element is considered, 

which is more imperative than the total gates 

utilized with specific garbage outputs.  

The un-utilized outputs from a RC/RG are called as 

"garbage". The RL imposes many design constraints 

that should be either ensured or optimized for 

actualizing a specific Boolean function.   

 In RL circuit the inputs and outputs must be 

equal. 

 In every input design, must have unique 

output design. 

 Each output need to be will be used just 

once, i.e., fan out is not permit 

 The RC must be non-cyclic computation that 

too in reversible manner for a system can be 

performed only if system comprises of RG.  

4.3. PROPOSED METHOD: 

The ALU is the essential building block in the every 

DSP processor DIP processor, Intel processors and 

all the types of integrated circuits. Thus the efficient 

design of ALU makes the design to area, delay and 
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power efficient. In the proposed method majorly 

focuses on design the N-bit ALU with combinations 

of Feyman gate and Fredkin gate, The N-bit ALU 

also utilizes the N-bit Adder, N-bit subtractor and N-

bit multiplier, thus the operation of each arithmetic 

unit explained in detail. 

3.1 PROPOSED REVERSIBLE FULL ADDER  

The fig 4 shows the architecture of Proposed 

Reversible full adder(RFA) and it is designed based 

on the fundamentals of full adder using two half 

adders.  

 
Fig 4: Proposed Reversible full adder 

The detailed operation of proposed full adder as 

follows: 

Step 1: apply the a,b inputs of full adder and applied 

to the Feynman gate F1 , the output S1 of Feynman 

gate generates as half adder sum as it performs 

exclusive or operation. 

Step 2: apply the a,b inputs to the Fredkin gate F2 

and maintain the  C input as 1'b0, the r2 output of 

Fredkin gate act as half adder carry out as it performs 

AND operation. The design of AND gate using 

Fredkin gate was derived in equation 1. The 

combination of step 1, step 2   performed as half 

adder operation. 

Step 3: The sum output S1 of Feynman gate F1 and 

Cin input of full adder are applied as inputs to the 

Feynman gate F2. The output S of Feynman gate will 

be acts as Full adder sum as it performs exclusive or 

operation. 

Step 4: The sum output of Feynman gate F1 and Cin 

input of full adder are applied as inputs to the Fredkin 

gate F4; this generates r4 as its output. 

Step 5: by performing the OR operation between the 

r2 output of Fredkin gate F2 and r4 output of Fredkin 

gate F4 generates the full adder carry out. Thus by 

making the B input of Fredkin gate F4 to 1 it acts as 

OR operation as mentioned in equation 2. Finally, the 

R output of Fredkin gate F4 generates the Cout. 

4.4 PROPOSED N-BIT REVERSIBLE RIPPLE 

CARRY ADDER 

The Adder is the essential building block in the DSP, 

DIP processor, ALUs and all the types of integrated 

circuits. Thus the efficient design of Adder makes the 

design to area, delay and power efficient. 

 
Fig 5: Proposed Reversible N-bit RCA 

The design of proposed N-bit reversible ripple carry 

adder (RRCA) as shown in above figure 5. For 

performing N-bit addition, it requires N number of 

reversible full adders. This N-bit RRCA adder 

exhibits the reconfigurable property because the 

designer can be able to change the size of the adder 

as per the design requirements. Thus, RRCA adder 

perfectly suits for the N-bit arithmetic operations 

efficiently like ALUs, multipliers and DSP 

processors. So, the proposed RRCA adder efficiently 

used in the N-bit array multiplier discusses in 

upcoming sections. The operation of N-bit RRCA as 

follows, 

Step 1: individual full adder generates the sum bits 

alone by considering the A, B as present inputs and 

Cin as carryout from previous stage. 

Step 2: individual full adder also generates the Cout, 

by applying the carryout of present stage reversible 

Full adder to Cin of next stage reversible Full adder. 

Step 3: by performing the step 1 and step2 operations 

for N number of stages will develop the N-bit RRCA 

adder operation with low power, delay and area 

consumption. 

4.5 PROPOSED N-BIT ARRAY MULTIPLIER 

The multiplier is the essential building block in the 

DSP processor DIP processor, ALUs and all the types 

of integrated circuits. Thus the efficient design of 

multiplier makes the design to area, delay and power 

efficient. 
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Fig 6: Proposed Reversible N-bit Array Multiplier 

The figure 6 represents the N-bit Reversible array 

multiplier (R-AM) utilizing these Fredkin gates and 

N-bit RCA adders. 

Step 1: every multiplier consists of partial products 

as fundamental outcomes. The partial products are 

generates by performing the bitwise AND operation 

between A inputs to the B inputs in a chronological 

order. Here, the Fredkin gate will be utilized to 

perform the AND operation as mentioned in equation 

1. For implementing N-bit multiplier, we require  

Number of AND operations so that of Fredkin Gates.  

Step 2: after developing the partial products, the 

partial products are grouped together to perform the 

multiplication operation respectively. 

 
Fig 7 operation of R-AM 

Step 3: Figure 7 shows the detailed analysis of partial 

products addition for N-bit multiplier. For developing 

the N-bit multiplier we require N-1 number of adder 

with each of N-bit  

 For first N-bit RCA the input will be 

and Cin become zero, which 

generates as its sum output and as 

its carry output. 

= 

{1’b0

}; 

= 

{

}; 

= 

{

}; 

For the second stage onwards the addition operation 

will maintain same structure of inputs until N-1th 

stage. For an instance inputs for adder 2, and 

 becomes inputs and becomes output.  

generated from but it does not contain LSB bit. 

= 

{

}; 

= 

{

}; 

= 

{

}; 

Finally inputs for N-1
th 

stage adder and  

are inputs and P becomes output. 

 = 

{

}; 

= 

{

}; 

Output P= 

{

}; 

4.6 PROPOSED REVERSIBLE FULL ADDER-

SUBTRACTOR  

The design of Reversible full adder and subtractor 

(RFAS) will be effectively used for the purpose of 
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ALU by utilizing the single architecture for both 

operations. 

 
Fig 8: architecture of RFAS 

From the figure 8, it is observed that if Ctrl input is 

zero, the design acts as reversible Full adder. if Ctrl 

input is one, the design acts as reversible Full 

subtractor. And subtraction operation developed 

based on the twos compliment addition. 

 

 
Step 1: if ctrl is zero, Feyman  gate Fg1 will results 

the Q output as input A. if ctrl is one, Feyman  gate 

Fg1 will results the Q output as compliment of input 

A. in both cases, P output such as buffer of Ctrl 

applied to the A input of Feyman  gate Fg2 and Q 

output applied to A input of pears gate PG1 

respectively. 

Step 2: single pears gate is enough to implement half 

adder or half subtractor depending on it’s a input and 

maintaining the C input to Zero. Now, PG1 outputs 

P1,Q1 will act as half adder sum ,carry out when ctrl 

is zero and similarly act as half subtractor difference, 

borrow out  when ctrl is one. 

Step 3: similarly, Now PG2 outputs P2,Q2 will act as 

Full adder sum ,carry out when ctrl is zero and 

similarly act as Full subtractor difference, borrow out  

when ctrl is one. But as stated above, the design is 

based on twos compliment methodology, so the final 

sum or difference contains compliments so it must be 

controlled by Feyman Gate FG2. 

Step 4: the Feyman Gate FG2 contains the inputs as 

P output from FG1 and Q2 output from PG2. If 

control is zero, the resultant Q output is Sum and if 

control is one, the resultant Q output is difference 

respectively. 

4.7 PROPOSED N-BIT REVERSIBLE ADDER-

SUBTRACTOR  

Figure 9 shows the architecture of N-bit reversible 

adder-subtractor (RAS) consisting of N-number 

numbers of RFAS, it acts both N- bit reversible adder 

and N-bit reversible subtractor depending on the ctrl 

input. 

 
Fig 9: architecture of N-bit RAS 

As like RFAS, if ctrl is zero it acts as N- bit 

reversible adder and , if ctrl is one it acts as N-bit 

reversible subtractor respectively. The operation of 

N-bit RAS as follows, 

Step 1: individual RFAS generates the sum and bits 

alone by considering the A, B as present inputs and 

CBin as carry or borrow out CBout from previous 

stage. If ctrl is zero, sum and carryout s will generate 

as final output. If ctrl is one difference and borrow 

outputs will generate as final output respectively. 

Step 2: individual RFAS also generates the CBout, by 

applying the CBout of present stage RFAS to CBin of 

next stage RFAS. 

Step 3: by performing the step 1 and step2 operations 

for N number of stages will develop the N-bit RAS 

operation with low power, delay and area 

consumption. 

4.8 PROPOSED N-BIT REVERSIBLE ALU  

 
Fig 10: architecture of N-bit RALU 

Fig 10 shows the proposed N-bit reversible ALU 

(RALU) which consist of N-Bit RAS, N-bit R-AM 

and N-bit reversible logical operations. 
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Table 2: ALU operation 

 
When selection lines of multiplexer is 2’b00, then 

control input for N-Bit RAS becomes zero and 

multiplexer selects the adder output, if selection lines 

of multiplexer is 2’b01, then control input for N-Bit 

RAS becomes one and multiplexer selects the 

subtractor output respectively. When selection lines 

of multiplexer is 2’b10, and then multiplexer selects 

the N-bit R-AM output such as multiplication. When 

selection lines of multiplexer is 2’b11, and then 

multiplexer selects outputs of Bit wise AND 

operation generated using Fredkin gate 

correspondingly. 

 

V.SIMULATION RESULTS 

All the proposed designs have been 

programmed and designed using Xilinx ISE software 

this software tool provides the two categories of 

outputs named as simulation and synthesis. The 

simulation results give the detailed analysis of 

proposed design with respect to inputs, output byte 

level combinations. Through simulation analysis of 

accuracy of the addition, multiplication process 

estimated easily by applying the different 

combination inputs and by monitoring various 

outputs. Through the synthesis results the utilization 

of area with respect to the programmable logic blocks 

(PLBs), look up tables (LUT) will be achieved. And 

also time summary with respect to various path 

delays will be obtained and power summary 

generated using the static and dynamic power 

consumed. 

5.1 CMOS ALU OUTPUTS 

 
Figure 5.1 CMOS ALU simulation 

 
Figure 5.2 CMOS ALU RTL Schematic 

 
Figure 5.3 CMOS ALU Design Summary 
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Figure 5.4 CMOS ALU Time Summary 

 
Figure 5.5: CMOS ALU XOR utilization 

 

 
Figure 5.6 CMOS ALU LUT utilization 

 

 

5.2 Reversible ALU outcomes 

 
Figure 5.7: RALU Simulation output 

Figure 7 represents the simulation output of 4-bit 

ALU, for various combinations of the input data 

resultant arthematic and logical outputs are generated 

based on the selection combinations. 

 
Figure 5.8: RALU Design Summary 

Figure 8 represents the design summary; from this it 

is observed that the proposed Reversible ALU 

consumes the less area, less LUTs. 

 

 
Figure 5.9:  RALU Time Summary 

Journal of Engineering Sciences Vol 14 Issue 03,2023

ISSN:0377-9254 jespublication.com Page 233



Figure 5.10 RALU XOR summary 

 
Figure 5.11: RALU LUT summary 

 

Figure 9 represents the Time summary, from this it is 

observed that the proposed Reversible ALU 

consumes the less time with less logical delay and 

route delay. 

Table 1: Performance Comparison 

 
From Table 2, it is concluded that the proposed 

RALU consumes the less area with respect to XORs, 

LUTs and it also consumes the less delay as 

compared to the conventional CMOS ALU 

respectively. 

 

APPLICATIONS 

 

Reversible rationale configuration discovers 

applications in different fields including Quantum 

figuring, Nano-registering, optical processing, RL: 

investigation of scientific items considered Abstract 

machines and the computational issues that can be 

settled utilizing them, ultra-low power VLSI 

outlining, Quantum speck cell and so forth. The 

eventual fate of PC chips is constrained by Moore's 

law; subsequently an option is to construct quantum 

chips. Our future research theme is outlining another 

reversible entryway and to actualize reversible 

rationale into a total Quantum processor equipped for 

ultra-fast and imperceptibly low power figuring. 

VI.CONCLUSION 

In this project, another reversible logic based ALU 

with N-bit ADDs, deductions and multipliers plans 

has created to play out the number-crunching and 

coherent tasks. The reenactment outcome affirms the 

proposed tasks have created with less cell, zone and 

inertness. Moreover, to diminish the inconvenience 

of the expansion related activities, a capable ADD-

SUB has been proposed. The utilization and 

reproduction outcomes shows that the proposed 

technique furnishing a lot of the better execution 

regarding the area, power and deferral.  
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