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Fig. S1. Fabrication process flow of the Nb/Al-AlO3/Nb Josephson junction.
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Fig. S2. SEM micrograph of the Nb/Al-AloO3/Nb Josephson junction. The junction region is indicated by the blue box.
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Fig. S3. Simulation of a nonlinear resonator based on a Josephson element with a sinusoidal CPR.
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Fig. S4. Simulation of a Josephson-junction-based nonlinear resonator with a non-sinusoidal CPR.
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Fig. S5. Transient-simulation circuit schematic of a DC-SQUID based on Josephson junctions with a non-sinusoidal CPR. The

model follows the RCSJ equivalent circuit and enforces loop flux quantization.
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