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Figure S1. The SEM images of the crosspoint used for TEM analyses. The TEM sample was 
prepared via FIB at the center of a crosspoint.
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Figure S2. The elemental line EDS of the device carried out across the device at the indicated 
yellow line.
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Figure S3. The logI-logV plot of the ON state in threshold switching.



5

Figure S4. The Typical I-V characteristics of the device exhibiting the reversible transition and 
the coexistence of volatile TS and non-volatile MS behaviors. The device presented TS 
behaviors when operated with low IC (100 µA), whereas, MS switching characteristics were 
observed at higher IC (5 mA).
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Figure S5. The cumulative probability plot of the OFF and ON currents for 300 repeated cycles 
in threshold switching.
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Figure S6. The EDS analysis carried out in the center of the CF region.  The EDs confirms the 
presence of Ag in the CF.
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Figure S7.  The longer time retention after application of 30 pulses (LTP transition). Negligible 
degradation in ON state is observed after the  LTP transition.
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Figure S8. The schematic illustration of the switching mechanism. The device operated with low 
Ic or weak pulses results in the formation of a weak CF providing volatile TS or STP behavior 
whereas, high Ic operation or strong pulse stimulations form a thick CF providing nonvolatile MS 
or LTP behavior.
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Figure S9. (a) The logI-logV plot of the LRS in memory switching. (b) The DC endurance 
characteristics of the device. (b) The cumulative probability plot of HRS and LRS for 300 
repeated cycles.
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