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Supplementary Material 1 | Comparison of key performance metrics of representative SRRAM devices and this work.
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Table. S1. Comparison of representative self-rectifying RRAM devices and this work in terms of selectivity, multilevel operation, array size, endurance, retention, and demonstrated functionality.
Supplementary Material 2 | Temperature-Accelerated Retention and Arrhenius Analysis
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Fig. S1. Arrhenius-type plot of retention failure time (𝑡_fail) as a function of inverse temperature (1/T) extracted from temperature-accelerated retention measurements at 85 °C, 105 °C, and 125 °C. The failure time was defined as the time required to reach a 10% conductance drift from the initial state. The linear fitting yields an apparent activation energy of approximately 1.49 eV. The extrapolated retention at room temperature suggests multi-year stability.








Supplementary Material 3 | Multilevel Retention Characteristics
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Fig. S2. Retention characteristics of representative multilevel states (L1, L4, L8, L12, and L15) measured at 85 °C. The current levels corresponding to each conductance state remain stable over 7,200 s with negligible drift, and the separation between adjacent states is well preserved throughout the measurement duration.
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