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FPGA and ASIC Implementations of a Surface Code
Error Correction Decoder Using a Greedy Algorithm

Aovyama Ren'®  Kapomoro JUNICHIRO? Kosavasui KAZUTOSHI!

Abstract: Error correction is mandatory to realize a quantum computer that can perform practical calculations. Surface
codes are one of the error correction methods and have high error correction capability. In this study, we designed a
decoder, which is a part of the error correction function, using Verilog HDL. An algorithm called the greedy method
was used in the design. The decoder was synthesized using 180-nm process and a 22-nm cell libraries. Two types of
synthesis were performed, one for FPGAs and the other for ASICs: LUTs and FFs were used as resources for synthesis
for FPGAs, and area and power consumption were obtained for synthesis for ASICs. The results were compared with
those of previous studies that also used the greedy method. The results showed that the LUT and FF used 229% and
19% of the resources for FPGA synthesis, respectively, while the area and power consumption for ASIC synthesis were
0.872% and 2.96%, respectively.
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