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ABSTRACT

This paper proposes an augmented QSBC(Quantum Short-Block Code) that preserves the function of the existing
QSBC and adds a single bit-flip error correction function due to Pauli X and Y errors. The augmented QSBC provides
the diagnosis and automatic correction of a single Pauli X error by inserting additional auxiliary qubits and Toffoli
gates as many as the number of information words into the existing QSBC. In this paper, the general expansion
method of the augmented QSBC using seed vector and the realization method of the Toffoli gate of the single bit—flip
error automatic correction function reflecting the scalability are also presented. The augmented QSBC proposed in this
paper has a trade-off with a coding rate of at least 1/3 and at most 1/2 due to the insertion of auxiliary qubits.
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Fig. 3 The augmented C[6,2,2] QSBC for k=2
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Fig. 5 An augmented C[6,2,2] QSBC with automatic correction of single bit-flip errors
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