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Abstract: To address the high T-depth issue in SM3 hash function quantum circuits caused by in-place computation, this
paper proposed a low T-depth architecture. By introducing Wallace tree-based quantum carry-save adders and low-depth
full/half adders, we compressed the multi-operand modular addition path to a constant level. Furthermore, allocating ex-
tra qubits to store intermediate states eliminated the high T-depth operations required for uncomputing ancilla qubits. Ex-
periments demonstrated that using 5453 qubits reduced the circuit T-depth from 4,528 to 1,712 and decreased the total T-
gate count from 965,632 to 314,882. This scheme provides an efficient approach for evaluating the post-quantum secu-
rity of symmetric cryptography.
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