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Abstract

Quantum-dot Cellular Automata (QCA) is a nanotechnology that is attracting attention from the research
community because of its low energy consumption and its ability to design more efficiently with smaller circuit sizes.
As memory is one of the key components in various circuit designs, the design and optimization of RAM cells is
one of the most attractive research areas for QCA technology. Among the proposed QCA RAM cells, the RAM cells
using the 5-input majority gate are initialized to 0 when the selection input has a value of 0, which causes the
problem that the value stored in the cell is inadvertently initialized when used in VX /V type RAM. Therefore, in
this paper, we propose a loop-based multilayer structured QCA RAM design that can store three input signals in
different directions. The RAM proposed in this paper improves the reliability of data by transmitting signals stably.
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