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Abstract: The field of digital logic design is increasingly exploring reversible logic due to its potential in
minimizing power dissipation, an essential criterion in low-power applications. This paper presents the
design and implementation of a 4-bit universal shift register (USR) using reversible logic gates. The design
leverages Fredkin gates, multiplexer (MUX), and D flip-flops to achieve functionality with minimal power
consumption. Simulation results demonstrate the efficiency and effectiveness of the proposed design.
Reversible logic is essential to low-power digital design and quantum computing because it makes it
possible to reconstruct input signals from output signals, which reduces heat generation and information
loss. The suggested shift register can be used for hold, parallel load, and left and right shift operations. To
implement the functions of the shift register, we used a variety of reversible gates, including the Toffoli and
Fredkin gates. When the architecture is contrasted with traditional non-reversible shift registers, it shows
notable gains in reduced gate count and power efficiency
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