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Abstract: The automatic placement and routing (P&R) of quantum cellular automata (QCA) circuits is the design
process of placing and connecting circuit units with relevant constraints, and then generating gate-level or cell-level layout
of circuits. It is a necessary tool for large-scale, complex and systematic circuit design. The biggest problem in the P&R al-
gorithm design is how to solve “clock synchronization”. With the proposed two-dimensional clocking schemes, the solution
has become more strategic, but there are still many shortcomings, such as low success rate and large layout area. This paper
abstracts the P&R problem on the two-dimensional clocking scheme into a combinatorial optimization model, and proposes
a hybrid strategy based on the genetic algorithm (GA) and the enhanced A* algorithm. Two algorithms cooperate with each
other to build a possible circuit layout, and through the carefully designed fitness function, search the individuals that meet
the clock synchronization, and finally generate the gate level layout from the hardware circuit. Experimental results show
that the placement success rate of this algorithm in the widely used two-dimensional clocking scheme USE (Universal, Scal-
able, and Efficient) is close to 100%;Compared with the two most advanced QCA P&R tools fiction and Ropper, this algo-
rithm can be applied to a larger circuit scale (the number of logic gates is greater than 10), and has a significant optimization
in success rate and generated layout area.
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T | 4x6 9 3.1 - - - 3x7 8 8.4
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