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Figure S1. (a) and (b) Band diagrams of Si-650 at LRS and HRS, respectively. (a) After giving a writing bias of +6.5 V (SET), the depletion region at the Au/BFO interface is narrowed due to the electron injection from the bottom Pt/Ti electrode (red arrow), and electrons can tunnel through the depletion layer (blue arrow), Si-650 is therefore at LRS. (b) After giving a writing bias of -6.5 V (RESET), a high barrier is established at the Au/BFO interface, Si-650 is therefore at HRS. WD is the depletion width. (c) and (d) Band diagrams of Si-550 after giving a positive bias (c) and after giving a negative bias (d). No resistive switching can be observed in Si-550, because one of the two interface is always reversely biased, and the conduction is always limited by one high barrier (red arrow in (c) and blue arrow in (d)). 
