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Error Correction Decoder of the Surface Code designed in a 22-nm Bulk

Process for Fault Torelant Quantum Computers
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1 Kyoto Institute of Technology
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Abstract Error correction is mandatory to realize a quantum computer that can perform practical calculations. Surface codes
is one of typical error correction methods because of their high error correction capability. In this study, we designed an error
decoder, which is a part of the error correction function, using Verilog HDL. The greedy algorithm is used in the design.
The designed HDL was synthesized in a 22-nm bulk process to evaluate performance, power and area. Its area and power
consumption are also evaluated by changing the number of nodes that can be stored in the decoder. As a result, it is confirmed
that the circuit can operate up to 1 GHz with 40 entries. The area and power consumption were 5.85um? and 4.28mW,
respectively.
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2 assign manhattan_dist =

3 abs(temp_matched_node[0][31:24] -
temp_matched_node[1][31:24])
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11 function signed [7:0] abs (input signed [7:0] in);
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14 end else begin
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16 end
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