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ABSTRACT 

 

 
Energy dissipation being an important concern in VLSI design, made designers to look for 

alternative logic styles such as reversible logic gate having lower power consumption. Reversible 

circuits are those circuits that do not lose information as the amount of energy dissipated in a 

system has a direct relationship to the number of bits erased during computation and the number 

of bits lost in reversible circuits is zero, so it doesn’t lose energy. These circuits can generate 

unique output vector from each input vector, and vice versa therefore, there is a one-to-one 

mapping between the input and output vectors. The important cost metrics in the design and 

synthesis of reversible logic circuits are the quantum cost, delay and the number of garbage 

outputs Now a days, due to the necessity for low-power design and the emerging field of 

nanotechnology, reversible computing has become more attractive. It plays an important role in 

the field of low-power circuit designs and computational nanotechnology. They can also be used 

to design low power arithmetic and data path units for digital signal processing applications, 

such as the designs of low power adders, multipliers, FFT, IDCT etc, and quantum computers 

 

      In this work available 2x2, 3x3 and 4x4  reversible logic gates are reviewed and  a new 5x5 

reversible logic gate called ABCD gate is proposed, which provides more logic function 

implementation than available 5x5 logic gates. More specifically basic gates and universal gates, 

Half adder, Half subtractor, Decoder/Demux, One bit Comparator, Even Parity detector ,Odd 

parity detector, Even Parity generator, Odd parity generator and Equality Detector can be 

implemented. The proposed ABCD gate is compared with the existing 5x5 gates in terms of 

parity preserving logic, constant input, garbage output, total logical calculations.   

 

. 
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