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Validation Using QCA Lookup Table and QRAM
for Quantum Circuit Operation Verification
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Abstract

Quantum-dot cellular automata (QCA) is a next-generation quantum circuit technology that is attracting attention
for its size, power consumption, and speed of information transfer. A method of verifying circuits designed with
QCA is a physical proof method. The physical proof method has the advantage of being able to verify the QCA
circuit outside the simulation environment, but has the disadvantage that it requires a lot of computation. Therefore,
this paper proposes a method for verifying a circuit using a QCA look-up table (QLUT). Verification using QLUT is
a method of making an output value according to an input in a tabular format in advance. By using this method, it
is possible to verify the circuit more concisely without having to perform a complicated operation of the existing
physical proof. In this paper, the operation of QRAM (Quantum RAM) is verified by QLUT-based verification, and
the existing physical proof and QLUT method are compared and analyzed.
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Fig. 3. RAM cell proposed in
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Fig. 5. Simulation result of 5-input majority gate
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Table 3. QLUT-based verification versus physical proof
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