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Abstract: This work shows the architecture of low power digital circuits implemented using BKG reversible logic gate. In digital 
circuits power dissipation can be significantly reduced using reversible logic. It is becoming prominent in applications involving 
quantum computing and low power applications. BKG is a 4x4 reversible logic gate i.e, it has 4 inputs and 4 outputs out of which 
1 input is a ancilla input and 2 out of 4 outputs are garbage outputs. The outputs can be uniquely retrieved from the inputs and 
vice versa. BKG half adder shows 84.17% reduction in the power consumption when compared to half adder implemented using 
Feynman and Fredkin reversible gate. It also shows a 79.59% and 25.66% reduction in the power consumption when compared 
to half adder implemented using MIG and COG reversible gate and Peres reversible logic gate respectively. Since BKG is proved 
to be better than all the existing reversible logic gates, it is used to implement applications such as encoders and various 
multipliers. 
Keywords: BKG, Ancilla, Garbage outputs, MIG and COG, Peres. 

I. INTRODUCTION 
Reversible circuits are those circuits which does not lose information. Reversible calculation in a gadget can be executed best while 
the gadget comprises of reversible doors. These circuits can create particular yield vector from each information vector, and the 
other way around, i.e, there is a coordinated mapping amongst info and yield vectors. Reversible rationale has gotten exorbitant 
consideration in the current years because of their ability to diminish the power scattering which is the guideline necessity in low 
power huge scale mix plan. It has wide uses in low power integral metal-oxide semiconductor and optical science, polymer 
registering, quantum calculation and nanotechnology. Irreversible equipment working out outcomes in vitality scattering because of 
information misfortune. Reversible rationale is one of the empowering fields for up and coming low power outline innovations. 
Since one of the necessities of all advanced flag processors and other hand held gadgets is to diminish control dispersal multipliers 
with unreasonable speed and lower disseminations are basic. 
The rest of the paper is organized as follows. Section II gives the introduction to the full adders implemented using existing 
reversible logic gates. Section III deals with the proposed full adder architecture using BKG reversible logic gate. Section IV deals 
with application of the proposed architecture. The results are shown in section V and finally the conclusion is summarized in section 
VI. 
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II. EXISTING DESIGN 

 
 

III. PROPOSED DESIGN 
A. BKG Reversible Logic Gate 
It is a 4*4 reversible logic gate .The circuit is operated as singly reversible full adder. The full adder is used to design complex adder 
circuits. This reversible logic gate has low power VLSI design and quantum dot automata .The input vector is represented by T (A, 
B, C, D) and the output vector is indicated as O (P, Q, R, S). The relation between the output and the input terminals are given by 
following equations, 
P=> A  
Q=> A^C  
R=> A^C ^B 
 S=> (A^C) ^B^AC  

 

IV. APPLICATION 

 

For outlining of 4*4 vedic multiplier, a 2*2 vedic multiplier and three 4-bit Ripple Carry (RC) Adders are required. In this 
proposition, the initial 4-bit RC Adder is utilized to include two 4-bit operands got from cross duplication of the two center 2x2 
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piece multiplier modules. Duplication of the two center 2x2 piece multiplier modules. The second 4-bit RC Adder is utilized to 
include two 4-bit operands, i.e. connected 4-bit ("00" and most noteworthy two yield bits of right hand the vast majority of 2x2 
multiplier module as appeared in Figure 5) and one 4-bit operand we get as the yield entirety of first RC Adder. Its convey "ca1" is 
sent to third RC Adder. Presently the third 4-bit RC Adder is utilized to include two 4-bit operands, i.e. connected 4 - bit (convey 
ca1, "0" and most noteworthy two yield entirety bits of second RC Adder) and one 4-bit operand we get as the yield whole of left 
hand the greater part of 2x2 multiplier module. 

 
Fig 12 Architecture of proposed 4x4 Vedic Multiplier 

V.  RESULT AND DISCUSSIONS 
The proposed 1-bit multiplier is coded in Verilog, simulated using Cadence NC simulator, synthesized using Cadence’s RC 
encounter and verified for all possible inputs. The simulation inputs are generated using suitable Verilog test bench.  
A. Simulation And Synthesis Output 
The simulation result for 1-bit vedic multiplier is shown in Fig. 9   and the synthesized schematic is shown in Fig. 10. 

 
Fig 13 Simulation result of Proposed 4*4 Vedic Multiplier 
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Fig 14  Synthesized schematic of Proposed 4*4 Vedic Multiplier 

 
B. Results And Comparison With Existing Architecture 
The 1-bit half adder designed is compared with half adders implemented using the existing reversible logic gates in terms of total 
area and power. The results obtained are tabulated in table 2. From table 2, it is evident that there is a substantial reduction in the 
parameters. 

 
Table 2 Comparison between existing structures 

 From the above table it is observed that the BKG half adder shows 84.17% reduction in the power consumption when compared to 
half adder implemented using Feynman and Fredkin reversible gate. It also shows a 79.59% and 25.66% reduction in the power 
consumption when compared to half adder implemented using MIG and COG reversible gate and Peres reversible logic gate 
respectively. It is concluded that the BKG reversible logic gate is efficient compared to all other existing reversible logic gates. 
Hence the 4*4 Vedic multiplier is then designed using BKG based full adder and Table 3. Results shows the various parameter 
values.  

 

Table 3 Various parameter values of Vedic multiplier 
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From the above table it is observed that the delay is 3.662ns, the total area occupied is 456 and the total power consumed is 
18273.259nW. 

VI.  CONCLUSIONS 
This paper presents a 4x4 Vedic multiplier using BKG based full adders. The paper describes a method to reduce area and power 
consumption by using reversible logic. The design is implemented using Cadence and the results show less area requirement and 
low power consumption. The work can further be extended to 8x8, 16x16 multipliers and their comparisons can be studied. The 
proposed architecture can be used to develop a compact, low power DSP processors, MAC unit. 
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